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CoMPANY BACKGROUND 1

COMPANY BACKGROUND

Union Electric Company (UE) is an inde-
pendent, investor-owned utility headquar-
tered in St. Louis, Missouri. UE currently
supplies electric service to territories in
Missouri and Hlinois having an estimated
population of 2,600,000 within an area of
approximately 24,500 square miles. The

“population and electrical load is concentrated

in the Metropolitan St. Louis Area.

Natural gas purchased from non-

affiliated pipeline companies is distributed in
90 Missouri communities and the City of
Alton, Illinois.

- The Company employed 6,266 persons . .
as of December 31, 1994. UE’s highest '~ " <"~ '
© T UNIONELECTRIC COMPANY

-, TRADING PARTNERS .

" gross instantaneous peak electrical load was
) 7 540 megawatts in the summer of 1993 e
“"During 1994, 95.8% of total operatmg' IR
. .Tevenues was denved from the sale. of-
. electricity and 4.2% from the sale of natural
. gas. Approximately 89% of the Company’s
electric operating revenues was based on

rates regulated by the Missouri Public
Service Commission in 1994. The balance
was regulated by the Illinois Commerce
Commission (8%) and the Federal Energy
Regulatory Commission (3%).

UE operates one nuclear-fueled and five
fossil-fueled steam generating plants contain-
ing a total of 19 units with a net summer
generating capacity of 6,758 megawatts. In
addition, two hydroelectric plants, -one
pumped storage plant, nine combustion
turbine units;, and several small diesel units

' lmes

‘provide an additional net summer generating

capacity of 1,067 megawatts.  The
Company’s aggregate net summer generating
capacity is 7,825 megawatts. In addition,
UE owns 40% of Electric Energy
Incorporated, providing 405 megawatts of
capacity from the Joppa Plant which is
located on the Ohio River, in Joppa, Illinois.

' The Company is strategically located in

' the center of the United States and conducts

interchange  transactions - directly with
nineteen surrounding utilities. . These
numerous links give UE the flexibility to
meet system requirements with the lowest
cost power available. As of December 31, -
1994, the Company owned approximately
3,315 circuit rmles of electnc transmission

The 1 follovnng ﬁgure prcmdes a plctonal |
representation of UE and the companies it
can directly transact with,

e we L
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2 Company Background

The Company faces issues common to
the electric and gas utility industries which
have emerged during the past several years.

These include: changes in the structure of the

industry as a result of amendments to federal
laws regulating ownership of generating
facilities and access to transmission systems;

the potential for more intense competition;

continually developing environmental laws,
regulations, and issues; public concern about
the siting of new facilities; magnetic fields
emanating from power lines and other
electric sources; proposals for demand-side

management programs; and public concerns

about the disposal of nuclear wastes and
about global climate issues. The Company is
monitoring these issues.
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Introduction 3

INTRODUCTION
SECTION 1

1.1 PURPQSE

The resource planning objective at Union
Electric is to develop a plan that provides our
customers high quality service at the lowest
possible cost, consistent with paying a fair
return to our investors and maintaining the
welfare of our employees.

" This Energy Resource Plan (ERP), whlch

“documents the process used to pursue this

objective, is a snapshot of an ongoing planning
process at UE. The plan continuously evolves
as new information is received, economic

~ conditions change, new technologies emerge,

legislation  changes, and the planning process
itself improves.

- The planning process focuses on identify-
ing future system requirements and developing
a flexible resource strategy to meet those
requirements. This ERP provides the results
of the planning process for the twenty-year

- planning horizon through 2014.

“‘1-"2 PLAN SUMMARY

- This ERP updates the ‘December 1993
ERP and addresses issues’ Wthh will likely =
_ ‘affect - UE’s future capacity and energy’
- requirements.’

The load forecast used in the
development of this ERP was prepared in
October, 1994 and indicates that  system
resource requirements are not expected to
exceed available resources before 2000.

The demand forecast, in conjunction with
system reliability requirements, determines
when additional resources — supply-side and
demand-side management (DSM) — are
required to meet customer demand. Afier the
timing of future resource needs is determined,
the preferred resource mix is developed.

Based on assumptions developed for this
ERP, the preferred resource .plan for the

twenty-year planning horizon includes an
economic combination of supply-side and

. demand-side resources as follows:

Capacity

Additional Generation
Sioux Operating 16 MW
Improvement
. Taum Sauk Runner
Replacement ~
Combustion Turbines 825 MW
Combined Cycle Units 180 MW
' Venice Repowering 510 MW
: Capacity Purchases = 200 MW
- 150MW  1998-2004
50 MW 2000-2013 .
Renew‘abl.es'_":_' o C2MW
Capacity
_ Demand Reductlon Equivalence
o Ehmmate 25HzLosses 20 MW
“ DSM Programs (by June 133MW
“2000)- coree T
DSM Programs (by June ) '."26'8 MW
2014) o R s

- Thls ERP rehes on relatlvely small, short

'~1ead time resources to meet projected load

growth. These qualities provide flexibility to
meet the constantly changing external forces
facing UE.

UE recognizes that purchases from
independent power producers (IPPs) and
competitive bidding programs may provide for
a portion of these future resources. These
options will be used to the extent they are
economically Justlﬁed when decisions are
required.

Even though the plan calls for 1,515

- megawatts’ of new dual fuel (gas and oil)

Schedule 1-4




4 Introduction

generation, the Company’s fuel mix changes
only slightly over time. UE will remain
heavily dependent on coal and nuclear
generation.

This ERP does not require a substant1a1
commitment for new supply-side resources
‘over the next several .years. UE has
contracted for the purchase of 150 MW from
Central Illinois Public Service Co. for the
period June T, 1998 through May 31, 2005.

The following programs will be initiated or

- continued over the next three years to prov1de

more information for future decisions.

¢ Demand-Side Management (DSM)
program development will continue in
order to gain additional experience in -
‘implementing and marketing DSM
strategies.

e Combustion turbine (CT) technology
and siting will be reviewed and updated
as conditions -change, to minimize
combustion  turbine . costs: and
construction lead time requlrements

« The Clean Air Act compliance study Wlli »
be reviewed and updated as regulations
are -written and conditions- change to.

.yield the least-cost compliance strategy

e All demand-side and supply-suie’
_ resource options will be monitored for
changes which could affect the preferred
resource plan. '

e Prior to proceeding with the Keokuk
" rewind project, the current preliminary
estimates of project cost and efficiency
gains will be reviewed and updated. In
addition, the company will determine if -
there is a market for 25 Hz generation
before a decision is made to proceed
with project implementation,

» Engineering, design and procurement of
the equipment necessary for the Taum

. substantial demand reduction.
~ program phase-in - allows - the Company- to
" determine more accurately the expected
~ demand reduction: - Supply-side measures can -
‘be advanced if demand-side programs fall to -

Sauk runner replacement project will
proceed.

e The wind analysis study that was
initiated in 1995 will be continued to
determine wind avallabrhty in the UE
service area.

e The Meramec Umt 3 repowermg study
that was initiated in 1995 will be
completed to determine the economics
of repowering = vs. rehabilitating the
boiler.

- o Studies will be initiated to evaluate the

economics of potential upgrades at
several coal-fired units and combustion
turbines.

Demand-side optlons w111 be phased in

“‘over several years so they will be in place

when needed. The Company is conducting
pilot programs to. help guide demand-side
program  selection and implementation.
Systemi-wide programs are scheduled to start
in 1997 and gradually build toward a
“The DSM

meeét expectations.

~ Varying degrees of uncertainty exist in the E
" assumptions required to develop the preferred

resource plan. Fuel prices, load growth,
future legislation, econometric forecasts, new

plant costs, and numerous other inputs cannot -

be predicted ‘with certainty. - Various risk
analysis techniques, including sensitivity
analysis, probabilistic decision trees, and
scenario analysis were used to address these
uncertainties.

In addition to the expected forecast

scenario, the following alternative scenarios

were created to investigate the effect of
changmg the assumptions.
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Introduction 5

¢ Low Forecast — Lower than expected

peak . and energy. growth- due--to.--

unfavorable economic conditions.

¢ Competition — Assumes a phased in
competitive environment where
industrial rates are deregulated in 1998,
commercial rates in 2000, and retail
rates in 2002.

¢ Environmental Regulation — Assumes a
significant increase in environmental
regulation beginning in 2000 and
extending throughout the planning
horizon.

e High Forecast — Higher than expected

peak and energy growth due to

favorable economic conditions.

This ERP identifies a resource plan that is

robust across all of the scenarios. The
scenarios do not affect the selection of DSM
programs, however they do irnpact resource
timing. The low forecast and environmental

regulation scenarios delay the CT decision’
date. ‘The high forecast scenario may advance. .

the need for additional caf)acity, This scenario

requires additional power purchases for
several "years and advanees the requu-ed date -
 for the first CT. \ '

- 1.3 PLAN DEVELOPMENT

A Resource Planning Commlttee chaired
by the Manager - Resource Planning, is re-

sponsible for coordinating the information
needed to prepare the ERP. This committee
reviews the ERP prior to its submission to
upper management for approval.

Members of this committee represent the

following functions and departments:

e Corporate e Distribution
Planning Engineering

¢ Division ‘ ~ eEnergy
Marketing - Supply

7 ‘Nuclear Fuel Supply |

. Environmental , e Financial
Services _ Planning--and -
' Investments
e Fossil Fuel » General
. Counsel .
e Mechanical ePower DPlant
~ Engineering Maintenance -
and
Engineering

Numerous functions supply information to
develop the ERP and participate in its review.
A brief description of responsibilities follows: .

Fossil Fuel Supply
_ The Fossil Fuel and ,Energ'y. Services

'Departments maintain up-to-date information -

on fossil fuel price and availability (coal, oil,
natural gas and propane). These departments -
also” “maintain  information on . fuel
transportation from origin to UE generating

facilities. The departments forecast fossil fuel

prices and av‘ailability

" The - Nuclear - chensmg & - Fuels
Department maintains up-to-date information .
on- -uranium- price and availability. This -

department also maintains information on =

uranium, conversion, enrichment, and

" fabrication services. The department forecasts

uranium prices and availability.

‘Generation Capacity

The Mechanical Engineering (Engineering
&  Construction) and Power = Plant
Maintenance and Engineering (Power Plants)
Departments  develop  and maintain
information on long-term,  supply-side -
resource options. Mechanical Engineering is
responsible for new facilities and major
modifications . or major improvements to

existing facilities. Power Plant Maintenance

and Engineering is responsible for existing unit
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6 Introduction

performance ratings, capacity ratings, and
improvements.

The Mechanical Development group of the
" Mechanical Engineering Department evaluates
emerging generation technologies, renewables,

near commercial technologies, and existing

commercial technologies. These evaluations
consider technical feasibility, commercial
viability, costs, performance, and
- environmental concerns. Technologies include

those appropriate for new generation capacity .

additions as well as retrofit technologies.

The Power Plant Maintenance and

Engineering Department monitors existing
plants for achieving performance and
_ emissions requirements.

- Studies by both departments are
conducted to evaluate potential enhancements
and improvements to existing facilities. These

~ studies may result in operating improvements -

and/or plant modifications.
Purchased Power

The  Energy Services Department
‘maintains and develops information on the
long-term, purchased power market.

Transmission

The Transmission Planning Department
maintains and develops information regarding
long-term transmission resource options. The
Transmission and Interconnections group
evaluates the transmission system considering
feasibility, = economics,  reliability, and
performance. These studies aid in developing
long range plans for the utilization and optimal
expansion of the transmission system.

Environmental

The Environmental Services Department
maintains and develops information on
environmental standards. It also actively
supports the environmental permitting and
regulatory process.

Cegeneration; Renewables; Demand-Side
Management

The Mechanical Engineering  and
Corporate Planning Functions develop
information on these resource options.

Regulatory Issues

The General Counsel Function monitors
legislation and regulatory proceedings to

determine impacts on the resource plan or the

planning process. This function also develops
information on possxble future regulatory
issues.

Financial Date

The Controller’s Function annually develops

 the ten-year budget. The budget information

and financial parameters developed by the
Financial  Planning and  Investments
Department are used in the planning process.

Distribution

Distribution Engineering develops information

onloss reductlon in the dlstnbutlon system

Plan Development

Corporate Planning s - responsibie 'for'

aggregating the data, modeling the UE system,
analyzing resource options, and ~making

recommendations to the Resource Planning
Committee.

The plan developrhent within Corporate
Planning is divided between two groups:

¢ Demand-Side Planning — Forecast,
DSM Screening, Non Utility Generators

- (NUGs), Cogeneration

¢ Corporate Analysis — Supply-Side
Screening & Optimization, Integration,
Risk Analysis, Reliability Analysis
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The following figure portrays the process

used to develop this ERP.

RESOURCE PLANNING PROCESS

| DEMAND-sIDE LOAD SUPPLY:SIDE
OPTIONS || FORECAST OPTIONS

INTEGRATED
SCREEN RESOURCE SCREEN '
ANALYSIS

RESOURCE
PLAN

1.4 PLANNING ENVIRONMENT

A number of regulatory and legislativé'

requirements affect the Company’s energy
tesource planning, and other deveiopments
will potentially affect the Company in the
future.

Power Plant and Industnai Fuel Act of
1978

Substantial amendments _to the Power

. Plant and Industrial Fuel Act of 1978 became -
effective in 1987. The basic result of these

~amendments was to remove restrictions on the
use of natural gas and petroleum. for the
~ generation of electricity, except with respect
to new power plants demgned to operate -as
base load units.

Current regulations define base load units
as power plants where the -kilowatt-hour
output exceeds the plant’s design capacity
multiplied by 3500 hours for any twelve
calendar month period. The restrictions on
new base load units are not onerous since oil

- and natural gas units must simply be capable

of being converted to coal use in the future.
Combined cycle units meet this requirement if
they can be converted-to burn gasified coal at

a futuredate. Rules designed to implement

the amendments to the Fuel Use Act became
effective December 22, 1989.

Public Utility Regulatory Policies Act of

- 1978
The purpose of the Public Utility

Regulatory Policies Act of 1978 (PURPA)
was to encourage conservation of energy and

‘efficient use of energy resources. PURPA
encouraged production of electricity by
cogeneration and small power production.

This introduced a2 new form of competition for
electric generation by: ‘

¢ Requiring utilities to mterconnect with
quahfymg facilities (QFs)

. Requiring utilities to buy power from
qualifying facﬂltles at the utility’s
_avoided cost; ‘

3 Requmng utlhtles to prov1de qualifying
facilities with supplemental, backup,
maintenance, and interruptible power.

* Purchasing power from"qualifying facilities

can. reduce the amount of new generation

 required by a'company.  A-Missouri statute
“enacted in 1986 requires electric suppliers-to
purchase. the _electrical output of municipally
owned waste-to-energy facilities at the price

they sell electricity to the municipality.
However, contrary to a similar Illinois law, no
tax credits are given to the utility for the
difference, if any, between the rate and the

- utility’s avoided cost. _
UE currently purchases about 2.5 MW of

waste-to-energy generation from facilities in

- Ilinois and Missouri that use landfill gas.

Nuclear Waste Policy Act of 1982

- Under the Nuclear Waste Policy Act of
1982, the U.S. Department of Energy (DOE)
is responsible for the permanent storage and
disposal of spent nuclear fuel. DOE currently
charges one mill per nuclear kilowatt-hour

Schedule 1-8



8 Introduction

. approvals.

generated and sold for future disposal of spent -
fuel. DOE is not expected to have its.

permanent storage . facility for spent fuel
available until at least 2010. UE has sufficient
storage capacity at the Callaway Plant site
until 2005, and has viable storage alternatives
under consideration. Each alternative will

~ likely require Nuclear Regulatory Commission

approval, and may require other regulatory
The . National Association of
Regulatory Utility Commissioners has been
active in trying to facilitate an early resolution
to the fuel storage issue. The delayed
availability of DOE’s disposal facility is not
expected to adversely affect the contmued
operation of the Callaway Plant.

Energy Policy Act of 1992

While the Energy Policy Act of 1992
(EPAct) contains numerous electricity-related
provisions, few of these provisions establish
direct requirements for electric utilities. Most
of EPAct sets policy for federal agencies —
primarily the Department of Energy (DOE).

However, some sections of EPAct will affect
~ the electric utility industry:

o Promotlon of Energy Eﬁicrency :

.. Promotxon of . Renewable Energy :
- Sources - ° '

. Prowsxons on Nuclear Llcensmg, Waste
and Uranium Enrichment

o Increased Research on Environmental
Issues .

o Increased Competition in Electric
Generation

Energy Efficiency

The EPAct promotes energy efficiency by

setting equipment and appliance efficiencies,
and requiring federal and state agencies to
assess and revise standards for building codes.
The net effect of these provisions on utilities
will be to reduce the cost-effectiveness of

some electric utility demand-side programs, as
energy  efficiency measures will  be

implemented without utility intervention.’

REEPS and COMMEND, the forecasting
models used by Union Electric, now include

. the effects of EPAct standards for the

residential and commercial classes.

Renewable Energy

The EPAct promotes renewable energy
sources, like biomass and wind power, by
requiring DOE research and development, and
by creating a 1.5 ¢/kWh tax credit for

electricity produced with wind and closed loop -
biomass resources instatled between December-

1, 1994 and July 1, 1999. The EPAct requires
an inflation adjustment for this incentive, and
the Internal Revenue Service announced on
March 21, 1995 that the credit for 1995 will
be 1.6 ¢/kWh

This credit - may = encourage use of
renewable resources by utility customers or
utilities themselves, particularly where
marginal energy costs are high.

Nuclear Power

The EPAct aﬁempts to encourage the
. nuclea.r power option by streamhmng the plant
- licensing process . and moving toward a

solution to long-term waste storage. EPAct
also created the United States Enrichment
Corporation to manage operation of the U.S.
uranium enrichment plants.

Environmental Prpvisions

The EPAct requirés the DOE to conduct
research into environmental issues related to
energy production and delivery, including

EMF and coal. The most important provision -

is for global climate change research. DOE is
required by EPAct to conduct global warming
studies, assess alternative policies, and report
its findings to Congress DOE also must

Schedule 1-9
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Introduction 9

develop a greenhouse gas inventory and
guidelines for voluntarily reporting data.

While carbon dioxide (CO;) is a major
focus of EPAct, it does not require CO,
emission reductions. It does direct DOE to
assess the feasibility and economic, energy,
social, environmental, and -~ competitive
implications of reducing CO, emissions by 20
See further discussions
below under “Environmental Legislation and
Regulation.””

Competition in Electric Generation

Two EPAct provisions create greater
competition for electric generation:

e The EPAct creates a new category of -
electric power supplier called an Exempt
Wholesale Generator (EWG). EWGs,
and their affiliates, are exempted by the
EPAct from regulation under the Public
Utility Holding Company Act. '

 The EPAct grants the Federal Energy
Regulatory  Commission  (FERC)

-expanded authority to order electric
utilities to  provide
_transmission access.

The magnitude of the effect of these
provisions remains to be seen and could vary

from region to region, based upon relative -

costs and transmission capacity.  Union

“Electric has not seen any EWG development

1n its territory since the passage of EPAct.

Priorr to EPAct, FERC had granted
waivers to some regulations for “power
marketers,” entities included wunder the
definition of electric utilities in the Federal
Power Act. Power marketers do not need to
own any generation facilities, which is 'a
requirement for EWGs, but may request
transmission service under Section 211 of the
Federal Power Act. FERC may impose
conditions relating to transmission access on
utilities that form power marketing affiliates.

w‘holesale .

Union Electric has seen considerable activity
with marketers and brokers.

The development of rules and standards
implementing EPAct 1is being closely
monitored and results have been, and will
continue to be, incorporated into the
Company’s resource planning process

FERC Orders and Rulmgs

" In October 1994, FERC issued a pohcy
statement on pricing both firm and non-firm -
transmission services provided by public and
transmitting utilities. This policy statement
sets forth that transmission pricing must
adhere to the Federal Power Act requirement
that transmission rates be just and reasonable,
and not unduly discriminatory or preferential.
In addition, transmission pncmg should follow
five principles:

e Transmission Pricing Must Meet the
Traditional Revenue Requirement - In
the aggregate, rates must be designed so
that a transmission owner meets,. but
does*. not " - exceed, its' revenue

~ requirement. . - o

o Transmission - Pricing Must Reflect

* Comparability - Transmission customers -
should receive-access on the same.-or-
"comparable basis, and under the same or -
comparable terms and conditions, as the
transmitting utility uses for its system.

e Transmission Pricing Should Promote
Economic Efficiency - Pricing should
promote  efficient  expansion  of
transmission capacity, efficient location
of new generation and load, efficient use
of existing transmission -facilities, and
efficient dispatch of existing generating
resources. .

¢ Transmission Pricing Should Promote
Fairness - Existing wholesale, retail, and
transmission customers should not pay
for " the costs incurred to provide

R
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10 Imtroduction

wholesale wheeling services ordered
under Section 211, and third-party
customers should not subsidize existing
customers.

e Transmission Pricing = Should Be
Practical - Pricing should be as easy to
understand and  administer  as
appropriate given the other pncmg
principles.

- FERC distinguished  between
“conforming” and “non-conforming” pricing
proposals.  Non-conforming proposals are
- those which exceed traditional revenue re-
quirements (the first principle listed above.)
While FERC clearly indicated it prefers
conforming -proposals, it will accept non-
conforming proposals that meet certain filing
requirements . and additional  evaluation
criteria. S | |

policy, FERC also issued orders regarding two

Regional Transmission Groups (RTG) and a -
notice of inquiry and request for comments
alternative * . power poohng_.,f
institutions under the Federal Power Act. The .
~ RTG orders established criteria for approval ~~
“of RTG organizations, requiring that all RTG . -

‘regarding

‘members offer’ transmission services on a
comparable basis to other members through a
single RTG tariff or individual transmission

tariffs. RTGs also must provide for the

development of a single regional transmission
plan. .The alternative power pooling:notice of
inquiry stated FERC’s belief that these pools
have a great potential for addressing many
barriers to transmission access and requested
comments on. the concept to allow FERC to
better understand the ~merits of = such
arrangements.
were received from many parties. As of this
writing, FERC has not taken any additional
action in this docket,

At the same time it issued its new pricing -

Comments on the proposal

In March 1995 FERC issued a Notice of -

Proposed Rulemaking (NOPR) on open
transmission access. The NOPR would

impose two tariffs on all transmission -

providers, one for network service and one for

point-to-point service. In addition, the NOPR

establishes requirements for minimum ancillary
services and.procedures for obtaining services.
Related dockets on real-time information
networks (RIN) and stranded investment have
been established. FERC is hosting a series of
technical conferences and workshops to
discuss components of the RIN, and interested
parties are being given the opportunity to file
initial and reply comments on this and other
elements of the NOPR. '

UE - will  continue: to momtor and
participate in FERC activities related to
transmission access.

" Other

‘In addition to the above, several other
areas” directly impact the - 'planning
-environment, mcludmg ' :

) . Resource Planning Leglslatlon andf'f":_ L
- Regulation . . .

~~e“Missouri Statewide Energy Planmng and

- - “Global Warming Studies-

e Illinois Leglslatxon and Related Act1v1—
" ties

K Envuenmental Legislation and Regula-
tion

Resource Planning Legislation and Regulation

Both state ]unsdlct:ons in which -Union
Electric operates, Missouri and Illinois, have
legislation and/or regulations which require
resource planning.  Hllinois- has established
rules to implement amendments to the Illinois

Public Utilities Act in the area of “Least-Cost -

Planning for Electric- Utilities.”- The Missouri
Public Service Commission has -enacted rules
for “Electric Utility Resource Planning”.

Schedule 1-11 _
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1992

- In December 1988 the Illinois Commerce
Commission adopted “Least-Cost Planning”
rules, implementing Section 8-402 of the
Hiinois Public Utilities Act. UE filed resource
plans under these rules in July 1989 and July

minor modifications, .
In May 1993 the Missouri Public Service
Commission adopted “Electric  Utility

Resource Planning Rules”. UE filed its first
electric resource plan under these rules in
December 1993. In early 1994 a series of
workshops with interested parties was held to
review the filing. These parties developed a

“Joint Agreement” that established actions UE

would take to provide supplemental
information through additional filings or in
future resource plans. In July 1994 the

- Commission issued an order accepting the

Joint Agreement

Missouri Statewide Energy Planning and

: Global Warming Studies

.-In 1991 the. Missouri Departrﬁent -of
Natural Resources (DNR), in conjunction with

~ .the Missouri Environmental Improvement and
~ Energy Resources Authonty, commissioned a
" statewide energy planning study. This study

was to “provide recommendations to promote

. energy self-sufficiency as a means to enhance

economic growth for the state of Missouri,
while at the same time assuring environmental
protection "and sustained quality of life.”

~ Results of the study, issued in 1992, include a

number of recommendations on energy use in
the state. For electric utilities, emphasis -is
placed on using least-cost planning processes.

Partially in response to this study,

" Missouri Governor Mel Carnahan established

a “Missouri Energy Futures Coalition” of key
Missouri energy stakeholders in March 1994,
The initial focus of the coalition is to perform
“a thorough analysis of the Statewide Energy

' requirements

These plans were accepted by the -
llinois Commerce Comrmssxon with only

identify long-term  energy
and opportunities.” The
Coalition plans to issue a report to the General
Assembly and governor in late 1995.

A report has also been developed by the

Study o

‘Missouri Commission on Global Climate

Change which recommends several policies
related to demand-side management and least-
cost planning.

Policy recommendations from the Energy

Futures Coalition and Global Climate Change

studies may generate additional legislative
proposals in upcoming Missouri legislative
sessions. It appears the goals of these policies -
and recommendations are already addressed

-through Umon Electrlc $ resource planning
- process. :

Iliinois Tegi slatfon and Reiated‘ Activities

 In April 1994 the Illinois Commerce
Commission passed a resolution setting forth

1ts intent to examine changes in the structure

of the electric energy industry and the

resulting implications for regulation of that .
industry. The Center for Regulatory Studies
- was selected to facilitate this examination. A

task force of mterested stakeholders formed

. the Regulatory Initiatives Task Force (RITF).

Two working groups -were established from

this task force.

The Competition Group examined the
existing legislative and regulatory framework
for the Illinois electric utility industry, the
change in the structure of that industry, and
the implications of those changes for the
various stakeholders.  The Policy Group °
developed alternative scenarios for the future
of the industry and potential legislative and -

~ regulatory responses to those scenarios. Over

the remainder of 1994 and early 1995 the
working groups met to develop and review
sections of the RITF report, which was issued
in final form in May 1995. It is anticipated
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this report will be used in additional policy
review activities. '

In the last Tllinois Ieglslatlve session
several proposals were considered that deal
with the structure of the Illinois electric utlhty
industry and its regulation:

o Senate Joint Resolution 21 - This_
_resolution  establishes a  special
legislative ~ committee - to examine
~competition in the electric - utility
industry, with the support of a non-
voting technical assistance group. The
scope of the examination is roughly

- equivalent 'to the work of the RITF.
SIR 21 requires the committee to
consider the report of the RITF, and
other industry studies and reports. It
also requires that the proposed
amendment to SB 1058 (see below) be

. used as-a “key element for developing
legislative proposals”. The first meeting

_ of the committee and the assistance
group was held on June 15, 1995.

" Senate Bill 232 - This legislation aliows
'~ any public utility to propose experiments
_in alternative regulation before the
~ Tllindis Commerce Commission. As of -
- this writing, SB 232 is awaltmg the
- Governor’s signature.

e Amendment to Senate Bill 1058 - An
amendment to SB 1058 was considered
by the Senate Energy Committee in

. April 1995, This amendment, supported
by Illinois Power Company, the Illinois
Industrial Energy Consumers, and the
Hllinois Manufacturers’ Association,
includes provisions that would: (1)
Allow utilities to lease generating plant
to subsidiaries without ICC approval, in
exchange for a freeze in certain retail
rates; (2) Allow utilities to classify
customers based upon their. access to -
competitive services; (3) Require a

phase-in of open- retail transmission
access; and (4) Provide for recovery of
“stranded investment” over a specified
time period. The Energy- Committee
passed Senate Bill 1058 to the Senate
floor  without ~this  amendment.
However, the proposal is referenced .in
SJR 21 (see above) .

UE will partlclpate in the work of the joint
cornmlttee

Enwronmental Legisiation and Reguilation

Several regulatory and legislative issues
pertaining to the environment may affect the
energy planning process.. Air quality, water
quality, solid waste, and hazardous waste
regulations must be taken into account when
planning facility modifications, improvements,
and relocation’s.. These regulations can

significantly affect project cost and scheduling. .
A combustion turbine at a new site may

require as much as three to four years of lead
time to perform adequate siting studies,

~ complete environmental monitoring programs,
- and acquire the environmental permits before
~ beginning onsite construction.: )
The appendix of the Integrated Resource

Analysis (IRA) report provides a detailed
discussion of environmental issues. The
following is a summary of existing and
potential environmental legislation.

Future. supply-side resources included in

- this ERP are designed to meet or exceed New

Source Performance Standards (NSPS). The

- estimated cost of future compliance with

currently regulated emissions is included in the
base resource cost estimates.

The Clean Air Act Amendments of 1990
(CAAA) require ‘major Sulfur Dioxide (SO»)
and Nitrous Oxide (NOy) emissions reductions
from the UE system in steps. The first
reductions began in 1995 and the second will
start in 2000. The emission reduction
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- requirements will increase beyond the year
2000 as load growth and new fossil-fired

capacity require additional SO, allowances.

The CAAA established a market based
approach for controlling SO, emissions. The
estimated market value for SO, allowances is
included in the Company’s analysis of
resource alternatives. The Company’s
estimate for the market value of allowances
used in developing this ERP was $150/ton in

1995 nominal dollars, escalating to approxi- -

mately $181/ton in 2000 nominal dollars.
Escalation after 2000 is assumed to be 4% a
year. The low and high estimates for
allowances beginning in 2000 were $15%/ton
and $201/ton respectively. These values were
also assumed to escalate at 2% and 6% a year
respectively.

Information from the SO, allowance
auction held by the EPA in March, 1995 and
from recent activity in the allowance market

~ indicates a 1995 allowance price on the order

of $132/ton in 1995 nominal dollars,

escalating at a rate slightly hlgher than the rate
--used in the Company’s analysis. Based on

these updated parameters, future - prices

should be within the bounds of the low and o

high estimates used in the analysis.

Considerable uncertainty remains in the -

environmental legislative and regulatory

- arenas. Key issues include:

- o Global warming - which may lead to
' CO, emissions reductions,
* Air toxics - which could lead to.
additional particulate and flue gas
. controls,
¢ Ozone nonattainment - which couId
require accelerated NO, controls on all
fossil-fired units, and
o The operating permit program - which
could reduce the Company’s flexibility
with regard to physical modification
-and fuel use,

Aithough future NO, requirements are
uncertain - at this time, the estimates for
pulverized coal plants include low NO; burner
systems which are expected to meet future
requirements.

President Clinton’s October 1993 Climate
Action Plan sets a goal to reduce U.S.
greenhouse emissions to 1990 levels by 2000.
Unlike SO, and NO,, CO; is a gas which

~cannot be economically reduced or removed

and disposed of by existing technologies.

‘However, this may not be the perception of

current administration decision-makers and
influential lobbyists. '

“Some industry observers are convinced
that the nation cannot meet Clinton’s
commitment without levying a tax on CO;
emissions or imposing a tough and costly
regulatory scheme. However, others in the
industry, as well as some administration

officials and environmentalists, believe it is

possible to meet and possibly exceed the
emission-reduction goal without imposing

, 31grnﬁcant new costs on utlhtles and .other -
-U S busmesses -

UE is partlcxpatmg w1th the Department of -
,Energy and the electric utility industry in the R

]

Climate Challenge Program, hich is designed
to develop voluntaty, cost-eﬁ'ectlve hnutanons
on greenhouse gas emissions.

Although the current effort to reduce

' greenhouse gas emissions is voluntary,

international activities could 'lead  to less
flexible requirements. The first meeting of the
“Conference of the Parties” that ‘signed the
1992 “Framework Convention on Climate
Change” was held in Berlin in late March and
early April 1995. The Framework Convention
required the Conference of the Parties to take
up a number of matters at its first meeting, one
of which was 'to determine if actions and

' Electrical World, September 1993, pg. 18.
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measures specified to be taken by nations
beyond the year 2000 were adequate to reduce
emissions .of greenhouse gases to levels
considered. necessary to protect against global
warming. The initial goal specified by the
Convention was that developed nations would
institute actions and measures with the aim of
reducing emissions of greenhouse gases to
1990 levels by 2000.

_The Conference of the Parties agreed that
negotiations should begin without delay and
be conducted as a matter of urgency to
strengthen the commitments of the developed
nations with the stated aim to elaborate
policies and measures, as well as to set
quantified limitation and reduction objectives
- within specified time-frames, such as 2005,
2010, and 2020, with respect to greenhouse
gas emissions.

Because the objectnves and Imutatxons may
not apply to developing countries like China
- and India, concerns have been raised that U.S.
industrial competitiveness could be severely
hampered. The U.S. Senate will have to ratlfy

any protocol or amendment, and opposition is *

 already lining up agamst such actions.
1.5 DOCUMENTATION
This ERP, which surhmarizes the prefen‘ed

resource plan, and its development, is -

supported by three separate reports with
associated appendices and references:

o Load Forecast Data and Methodology -
Details and models used to determme
the forecast

e Demand-Side Management Ahalysis
(DSMA) Report — Details and models
used to develop and screen DSM
programs. -

o Integrated Resource Analysis (IRA)
Report — Details and models used to
identify the optimal supply-side plan and
integrate with the demand-side options.

The balance of this document describes the
planning- process ~ at "UE. Section 2
summarizes the forecasting effort and results.
Section 3 describes the demand-side planning
process. Section4 reviews the supply-side
screening-and optimization analysis. Section.5
delineates the integration process and results.
Section 6 summarizes the scenario- analysis,
risk analysis, and preferred plan selection.
Section 7 reviews the Company’s Clean Air
Act compliance strategy. Section 8
summarizes the preferred resource plan and
describes the implementation plan associated
with the results.
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FUTURE REQUIREMENTS
SECTION 2

2.1 ENERGY AND DEMAND FORECAST

The 1995-2004 load forecast, prepared
in the fall of 1994, provides the basis used to
develop this ERP. The energy and demand

~ forecasts do not include ‘the» effects of
programs UE may institute in the areas of

marketing,  demand-side = management,
cogeneration, or new uses of electricity.
These programs are discussed in other ERP
sections. :

“ The ten-year forecast of summer peak

demand growth is 1.1% (80 MW/YR) and is

lower than the 1.5% (100 MW/YR)
experienced over the 1985-1993 period. The
principal reasons for a lower forecast include

air conditioning saturation on the UE system

and air
improvements.

-conditioning efficiency

The ten-year forecast of winter peak
demand growth is 2.1% (130 MW/YR),

~ consistent with historical growth. Winter
.peak- demand growth"‘is forecasted to

- .continue, primarily due to residential heating
- growth and growth in electrically heated

commercial developments.

The ten-year forecast of annual sales
growth is 1.8% (659 GWWYR), consistent
with historical growth. The individual ten-

. year class forecasts are discussed below.

Residential
The residential sales forecast is 1.6% (191

GWh/YR), lower than the 2.3% (220 - - .

GWh/YR) experienced over the 1985-1993
period. The decrease mainly results from
continued improvements in appliance
efficiencies and the saturation of growth in
major energy-using appliances.

Commercial

The commercial class continues to be the.
fastest growing class, forecasted to grow at

24% (315 ‘GWh/YR), consistent with

historical” growth.  The fastest growing
sectors are forecasted to be the health and
lodging sectors. The fastest growing electric
end-uses are forecasted to be electric heating

- and electric water heating.

Industrial

- The industrial sales forecast is 1.4% (126

GWh/YR), consistent with historical growth.
Although employment in the industrial sector
continues to decline, some growth is
expected due to increased automation,

-electrotechnologies - usage, new capacity

additions, and . environmental regulation
compliance. '

Wholesale _
The wholesale. sales forecast- is 1.5%- (27

~ GWHYR), consistent with historical growth.

‘The following tables provide the annual .
sales and peak demand forecasts for the’
1995-2004 petiod. The 1995-2004 Load
Forecast represents UE’s assessment -of the
most likely fisture growth pattern.
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1995-2004 Sales Forecast

Year Sales Annual
(GWh) . Change
1954 32,100
1995 32,091 2.8%
1996 33,735 2.3%
1997 34,455 2.1%
1998 35,068 1.8%
1999 35,643 1.6%
2000 36,276 1.8%
2001 36,876  1.7%
2002 37,544 1.8%
2003 38,297 2.0%
2004 38,926 1.6%
Compound Growth Rate (CPG) — 1995-2004 .
1.8%

" 1995-2004 Peak Demand Forecast

: Net
Year Summer Winter Output Load
(MW) (MW) (GWh) Factor

1995 7200 5750 353589 564%
1996 .7,290.. _ 5880 = 36,392 56.8%
1997 7380 6,010 - 37,168 .. 57.5%
1998 7,460 --- 6,140 37,831 ° 57.9%
1999 7,580 6270 38450 . 582%
2000 7,620 - 6,400 39,133  58.5%

2002 7,780 6,660 40,500  59.4%

2003 7,860 6,790 41,313  60.0%

2004 7,940 6920 41,991  60.2%

Compound Growth Rate (CPG) — 1995-2004
1.1% 21% 1.9%

The 1994 Lo&d Forecast Data and
Methodology report provides additional
details regarding the 1994 Load Forecast.

2.2 RESERVE REQUIREMENTS

System reserve capacity provides for
such uncertatnties as random unit outages,

abnormal weather and unanticipated load
growth. UE has developed an extensive

‘transmission system that provides the

capability to interchange power with most
major utility systems in the Midwest. The

interconnections allow the Company to plan

for future resource needs on a regional basis
and provide opportunities to make economic
capacity and energy interchanges with other
utilities.

UE is a member of both the Mid-
America Interconnected Network (MAIN)
and the Illinois-Missouri Power Pool. UE
participates with the other MAIN companies
to annually .assess the adequacy of MAIN’s
generation system reliability.

The results of the 1994 assessment are
contained in an August 10, 1994 report
entitled, MAIN Guide  #6 Generation
Reliability Study, 1994-2003. This report
indicates that MAIN has adequate reserves
planned during the period analyzed. The
assessment is based on calculations made
using the Loss of Load Probability (LOLP)
methodology. © This methodology is “also

‘referred ‘to as-Loss--of Load Expectation
(LOLE) by some companies.

The adequacy  criterion adopted by
MAIN is  generally used throughout the
power industry and is an LOLP of 0.1 day
per year (equivalent to 1 day in 10 years) or
better.

MAIN’s LOLP calculatlons consuier '

both expected generator availability and
emergency support available from other
regions. Two levels of load forecast
uncertainty are evaluated: (1) uncertainty
due to weather only and (2) uncertainty due

~ to all factors including weather.

The MAIN Engineering Committee
reviews the work of the MAIN Guide No. 6
Working Group and recommends generation
reserve goals for MAIN. The MAIN
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Executive  Committee recommends a
‘minimum 18% to 22% reserve margin for

planning future unit additions. UE uses a
minimum 18% reserve margin for planning
new resources. However, for near-term
planning of approximately one year or less,

uncertainties in variables such as load

forecasts are reduced. As a result, a reduced
reserve margin of 15% is considered
adequate for a planning horizon of
approximately one year.

The Company reviews its system reserve
forecast before each peak season to
determine if power purchases will be
required to supplement existing resources to

- provide a minimum 15% short-term reserve

margin. . .
The potential for purchasing power from

other utilities is discussed in Section 4. The

Company believes that economic, short lead
time purchases will be available to allow it to
maintain a minimum short-term reserve

- margin of 15% through at least 1999. Also,
. a purchase commitment =should not be
~-..needed until a few months prior to power
_ being * required. The availability of - o
interchange purchases allows the Company =~ &%
_ to' plan for reliable power at the lowest
.- reasonable cost to its customers ’

The Company .analyzes the mterchange

‘market and estimates when economic short-
term interchange purchases will no longer be

available. For purposes of this ERP, the
Company plans to meet its minimum 18%

reserve margin for planning future resources .
. with owned resources or long-term resource

commitments beginning in the year 2000.
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" DEMAND-SIDE RESOURCES

SECTION 3

m

3.1 IDENTIFYING ENERGY EFFICIENCY
MEASURES

Results from an earlier Barakat and
Chamberlin, Inc. (BCI) study were used to
identify energy efficiency measures for the
commercial, industrial, and residential

sectors. The BCI work was originally done -
for the development of the December 1993

In order to ensure that economic
screening was manageable, measures were
first subjected to a qualitative screen by
considering several non-economic factors
(e.g. technological maturity).  Measures
passing this qualitative screen were passed
to the next level, the Measure Level
Screening Analysis (MLSA).

3.2 MEASURE LEVEL SCREENING
ANALYSIS

The Measure Level Screemng Analys1s

_.(MLSA)isa per—umt life cycle analysis using
- annual avoided energy and capacity costs.
- "Per-unit" means the analysis considers only
the impact of ‘a single device or. a. smgle"'
__program participant. For example, room air

conditioners are analyzed on a pet-device
basis, -without developing assumptioris
concerning the average number of room air
conditioners per customer, or the number of
participating customers.

Avoided energy costs were calculated for
six costing periods including summer on-

. peak, summer off-peak, winter on-peak,

winter off-peak, transitional on-peak, and
transitional off-peak, both with and without
probable environmental costs.  Avoided
capacity costs were calculated based on
levelized expected supply-sidé generation
costs, including " generation-related

- annualized values.

transmission costs and fixed operating and
maintenance costs. These costs were then
distributed across the three on-peak costing
periods based on loss of load probabilities.
Benefit-cost ratios were calculated based on
- Two ratios were
calculated, the utility test and the probable
environmental test. -

For the commercial sector, thirty-two

building prototypes were developed based on
- the results of a commercial end use survey.
-Screening each measure for every building

type resulted in over 1400 benefit to cost

-calculations for this sector alone.

Residential results covered all major
electric end uses including air conditioning,
heating, refrigeration, water heating and

lighting. In order to evaluate building shell

measures, three building prototypes were
developed — single family, small multi-

family, and large multl-famlly Each building -

prototype had up to..six. HVAC. system
combinations. In total, the MLSA resulted
in nearly 500 benefit to cost calculatlons for
the residential sector. - - -

Industrial measures were not analyzed |

through the MLSA because the diversity of
industrial activities and the narrowness of
process populations and measure
applications in the Union Electric service
territory prevent accurate generalizations.
For example, previous industrial MLSAs

‘found that motor downsizing was highly

uneconomical, however, Union Electric’s
MotorMiser audits have uncovered several
cost-effective opportunities to downsize
motors. As such, generalization made within
the complex industrial sector could
prematurely exclude some cost-effective
opportunities. Rather than exclude these
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opportunities, all applicable measures were
passed directly to the program level analysis
where they were incorporated into programs
tallored to meet customers’ specific energy
and process efficiency needs.

3.3 DSM PROGRAM DEVELOPMENT

The MLSA results were used to

assemble potential demand-side programs.
Results of pilot programs, either completed

or on-going, were used extensively during.

this assembly. Pilot program results were
used in order to incorporate actual field
experience in the development of this ERP.

3.4 PROGRAM LEVEL SCREENING

ANALYSIS
. . Program .Level Screening Analysis

(PLSA) was performed using the Electric
Power  Research  Institute  (EPRI)
DSManager model. DSManager uses hourly
system load profiles, system avoided energy

cost, and program load impacts to calculate:

program benefits. The user provides annual

_ cost  assumptions for. . each program,

“including all costs incurred by either the
.- utility or the participating customer. The
" model calculates five benefit-cost tests using
. California Standard Practice procedures.
These include the Participant Test, the Utility

~ Test, the Ratepayer Impact Test, the Total

Resource Cost Test, and the Societal Test.

The Participant Test was used as an
indicator of acceptable program design. The

discount rate used to calculate benefits and

costs reflected implicit discount rates
observed in the marketplace. A 33% rate
was assumed for commercial and industrial
customers. Residential programs assumed a

20% rate. Programs were designed so that

the Participant benefit-cost ratio was at least
1.0.

RESOURCES

-and electric water heaters.

The expected discount rate for the Utility
Test, Ratepayer Impact Test, Total Resource
Cost Test, and Societal Test was 10.46%. -

The PLSA used thirty-six day types to
represent program load impacts and calculate
program benefits. These day types for each
month of the year were — Peak Weekday,
Typical Weekday, and Typical Weekend.
Typical load and avoided energy costs were
determined for €ach hour of each day type.
Avoided energy costs were developed using
hourly data from the Company's Fall 1994
Forecast and Fuel Budget

Annual avoided capacity costs were
based on levelized avoided generation costs.

Additional information concerning the

" screening process is contained in - the

Demand-Side = Mamagement - Analysis
(DSMA) -report. Infdrmatibn regarding
capacity equivalence is- contained in the
Integrated Resource Analysis (IRA) report

3.3 POTENTIAL DEMAND-SIDE .

A -brief - descnptlon of each ‘program
1dent|ﬁed as-a démand-side resource-follows:
"All programs wefte assumied to start-enlisting
. participants in-1997 and. stop receiving new
participants after- 2006 (except to maintain a
constarit impact level through the end of the
planning horizon).: :

Residential Audit &AFina'ncing — Water
Heating and Lighting Measures

This program would target single-family
residential customers with central electric
heating and air .conditioning or heat pump,
-The basic
program would provide a comprehensive
homé energy audit to eligible customers for a
price of $50. Those responding to the offer
would receive a free package of measures
including: a water heater blanket, pipe
insulation, and one compact fluorescent bulb.
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‘Residential Audit & Financing — Building
Shell Measures

Residential customers receiving a
comprehensive home energy audit would be
eligible to participate in this program.
Qualified specialists would- perform blower
door and duct blasting testing in order to
identify the potential for infiltration
reduction. At .the customer’s expense,
~ improvements would be
implementing - several measures including:
duct sealing, window caulking, weather
stripping, and basement wall insulation.

~ Residential Audit & Financing — Central
A/C and Heat Pump Shading — Incentives

Residential  customers
eligible” to participate ‘in this program.
‘Where opportunities-have been identified to
cost-effectively shade air conditioner (A/C)
units, Union Electric would provide limited
incentives for landscaping used to shade the

. units,

'ReS1dent|al Setback Thermostats - Gas Y
RE Heatmg Customers -

<7 This program would educate customers_‘
‘with central -gas heating about the benefits of

' 'electromc setback thermostats. Participants
would pay retail store prices for thermostats.

Residential Low Income — Water Heating
and Lighting Measures

~ Residential customers with electric water
heaters, who received free building shell
measures, would be eligible to participate in
this program. Qualified specialists would
audit water heater systems and install
packages of water heater measures, including
water heater blankets and pipe insulation.
Each customer would also receive one
compact fluorescent- bulb. Additionally, UE
would assist the Community Action

achieved by testing  to

infiltration reduction. Improvements would

 receiving a’
comprehensive home energy audit would be -

Agencies in conducting educational seminars
on ways to reduce customers’ energy costs.

Residential Low Income — Bunldmg Shell
Measures

Low income residential customers in
poorly weatherized multi-family dwellings
with central electric heat would be targeted
for this program. Qualified specialists would
perform blower door and duct blasting
identify opportunities for

be achieved by implementing several
measures including duct sealing, window
caulking, and weather stripping. Energy

service organizations would perform most of -

the marketing and administration of this
program. Additionally, UE would assist the
Community Action Agencies in conducting

-educational .seminars on ways to reduce

customers’ energy Costs.

Residential Low Income — Water Bed
Measures

Residential customers Wlth electrically
heated water - beds, - who - received free

. building shell measures, would be eligible to

. participate in ‘this program.
. specialists would install foam mattress pads.

- -Additionally,-
" Community Action Agencies in conducting

- Qualified
.UE would assist the

educational seminars on ways to reduce
customers’ energy costs. '

Residential Appliance Cycling Program —

Central A/C and Heat Pump Cycling

This program would target single-family
residential customers with central = air
conditioning or heat pumps.  Qualified
contractors would install and service load
management devices on outdoor cooling
units. The normal operation of cooling units
would be limited on the hottest days.
Participants would receive limited summer
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bill credits and access to a free 24-hour

emergency diagnostic service.

Residential Appliance Cycling Program —
Water Heater Cycling

Residential customers with electric water
heaters would be eligible to participate in this
program. Similar incentives to the Central
Air Conditioner and Heat Pump Cycling
program would be offered. .

Residential Appliance'Removal Program
— Refrigerator Removal

This program would remove old and

/inefficient refrigerators that operate on the

UE system. PCBs would be removed from
any oils and the metal and refrigerant would
be recycled. UE would hire a contractor to
provide turn-key services encompassing all
program aspects.  Such services would

include: appointment scheduling, appliance -
- removal, and proper recycling and reclaiming

of environmentally hazardous materials.

Residential Appliance Removal Program
— Freezer Removal '

This program would remove old and
- inefficient freezers that operate on the UE
system in the same_ fashion as the -

' Reﬁ'1gerator Removal pro gram

Residential New Constructlon Bmldmg
Shell Measures :

This program would provide incentives

to builders to encourage more efficient home
construction. Reimbursement of qualified
expenses would be provided to builders for
the installation of several measures
including duct sealing, window caulking,
weather stripping, and basement wall
insulation.  Only builders installing high
efficiency heating and cooling, water heating

-and specific environmental measures would

be eligible.

 with UE.

Residential New Construction — Central

_ A/C and Heat Pump Shading — Incentives

Builders that install high-efficiency end-
use equipment would be eligible to
participate in this program. =~ Where
opportunities = are identified to cost-
effectively shade A/C units, Union Electric
would provide limited rebates for
landscaping used to shade these units.

Commercial Audits ~ Level I: Walk
Through Audit and Analysis

This program would provide a walk-
through audit and follow-up energy analysis
to large commercial customers. Energy
services ‘'would consist of analyzing the
customer's ‘billing -history, disaggregating

-consumption by end-use, and recommending

energy efficiency improvements. Life cycle
cost  analysis would be provided for
recommended measures. The audit would be
provided at no cost to the customer.

‘Commercial Audits — Level II(a):

Engineering Study With nghtmg
Emphasns

Th1s program would provxde follow—up

_service to customers. part1c1patmg in -the -

Level I audit. Such services would provide a
more " focused analysis through computer

-modeling of electric loads, calibration to

whole building metered data, and modeling
of energy efficiency measures. Interactive -
effects would be considered by modeling the
measures one at a time as well as bundled.
Customers would initially split the audit cost
If the customer chose to
implement the recommendations, the audit
cost would be refunded.
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‘Commercial Audits — Level II{(b):

Comprehensive Building Modeling For
All Major Systems (HVAC, Refngeratlon,

. nghtmg)

This program would provide follow-up
service to customers participating in the
Level I audit (and not participating in
Level I(a) Lighting Emphasis). Such
services would provide a more focused

. analysis through computer modeling of

electric loads, calibration to whole building

 metered data, and modeling of - energy
~ efficiency measures.

Interactive measure
effects- would be" considered in order to
optimize building efficiency.  Customers
would split the "audit cost with UE.
However, the audit cost would be refunded
if “the customer implements the .audit
recommendations.

Small Commercial Energy Servnces Do

Tt Yourself Audlt :

This program would. provide small

commercial establishments -a- survey to
"“perform a simple audit.

Customers would
walk * through _their facility =recording

completed, the customer would return. the
audit to be scanned into a computer, where
the audit responses would be matched with
actual - historical energy usage. A report
would be returned to the customer. Included
in this report would be a dissaggregation of
past energy use by end-use and
recommendations for.improvement including
simple payback analysis. The audit would be

" information on sources of energy use. When -

provided at no cost to the customer. A list .

of contractors and institutions providing
installations and financing would be made
available at no charge.

Small Commercial Energy Services —
Walk Through Audit

This program wbuld provide small

commercial -establishments the services of an"

expert auditor who would enter information
on sources of energy use into a computer.
When the analysis was complete, the
customer would receive a dissaggregation of
past energy use by end wuse and
recommendations for improvement including
simple payback analysis. The audit, analysis
and recommendations would all be provided
in one visit. The audit would be provided at
a small fee to participating: customers (well
below the actual cost of the audit): A list of
contractors and institutions - providing
installations and financing would be made

~ available at-no charge.

- Commercial New Construction Design

Assistance and Incentives (Financing or

_ Reimbursement)

This program would provide design

- "dssistance to large commercial customers
““before they construct new facilities: In =
addition, the program would seek to identify

_ institutions -that -provide low-cost financing.
Design assistance and low cost financing
may not be enough to overcome barriers

ofien ~associated with maximizing the
efficiency of new construction. As such, the
program may require reimbursement of the
incremental cost of efficiency upgrades in
order to be successful.

Thermal Storage — Off-Peak Cooling

This program would provide design
assistance to customers considering installing
thermal storage systems. In addition, a bill
credit would be made to customers based on
the avoided cost of on-peak demand.
Because of the cost associated with these
systems, customers would likely seek
attractive financing. If the design assistance,

Schedule 1-.23



Demand-Side Resources 23

bill credit, and financing were not enough to
avoid lost opportunities in this .market,
reimbursement of the incremental cost of
efficiency upgrades would be considered.

Customized Industrial Process Audits 7

This program would provide a free walk
through audit and follow-up energy analysis
to medium and large industrial customers.
Energy services would consist of analyzing
the customers’ billing history, evaluating
process, energy, and materials handling
efficiencies, and recommending proc-
ess/energy efficiency improvements. Simple
payback analysis . would _be prov1ded for
recommended measures.

For customers with significant demand

“and/or energy reduction opportunities, Union

Electric would offer to co-fund additional
engineering analyses -in order to encourage

implementation.- If measures are installed the
“customer would then be eligible to receive
~ reimbursement for his audit costs.

- Demand and Energy Control
~. Informational Program

This program would provide free

" information and ‘seminars to larger industrial
* customers. The program would mate actual
" metering  data, local energy control

successes, and trade allies in efforts to
encourage the installation of demand and
energy monitoring equipment at industrial
sites. Trade allies would be relied on to

deliver the program to the greatest extent -

possible.

Energy Efficient Motors — MotorMaster
Software

This program would provide industrial‘

customers with the MoforMaster sofiware
for evaluating options when purchasing or
replacing three-phase motors. The software
assists the user in choosing the most cost-

effective and energy eﬁ'lcient option.  The
software would be provided free of charge.

Energy Efficient Motors — MotorMiser
Audlts

This program would provide quahﬁed

industrial customers with a free on-site
evaluation of selected motor applications by
a local motor expert/consultant.  The
purpose of the evaluations would be to
identify cost effective opportunities for:
upgrading to energy-efficient motors,
installing adjustable speed drives, or
improving drive train efficiencies.

Standby Generation/Curtailable Power
Program -

This: program would supplement UE's

power system during periods of stress.
Customers that are willing to curtail load or
use standby generation would receive -a
special rate discount. In retumn, UE would
be allowed to curtail power as needed to
‘maintain a_fim_ power supply, deliver
ontractual ‘powver obhgatlons to other
" utilities, and maisitain” the mtegnty of the
- mterconnected system Sl L

'- The followmg ﬁve DSM programs falled
;the Program Level Screemng Analysts:

..« Residential Audit & Financing ~

- ‘Central A/C and Heat Pump Shading
- Incentives

o Residential Low Income - Water
~ Heating and Lighting Measures
e Residential Appliance Cycling
Program - Water Heater Cycling -
e Residential New Construction -

Central A/C and Heat Pump Shading
- Incentives

e Commercial New Construction
Design Assistance and Incentives
. (Financing or Reimbursement)
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SUPPLY-SIDE RESOURCES
SECTION 4

4.1 EXISTING RESOURCES

The UE system relies on a diverse mix of

generating technologies to supply electrical -

power. The vintage of the plants range from
1913 for the Keokuk Hydroelectric Plant to
1984 for the Callaway Nuclear Plant.
Sufficient capital and maintenance work is
planned for all units to provide for continued
operation for an indefinite period.

Tables 4-1 and 4-2 list the existing units
and summarize their capabilities.
Power plants are generally categorized

_ by the type of load they. serve; base,
intermediate, or peakmg

Base Capaclty

 Base capacity for the UE system is
provided by the Callaway, Keokuk, Labadie,
Rush Island, and Sioux power plants. These

plants represent 68% of the total system- .

- -owned capaclty

The Callaway Plant located in central

o _l\/hss_oun ‘was placed in service in 1984. It

"consists of one pressurized water reactor

nuclear power iinit. The net capacity of the -

- plant varies from 1,125 MW ‘in the summer

- t0 1,177 MW iri the winter. Refueling of the -

unit occurs approximately every 18 months.

The most recent refueling was completed in’

the spring of 1995. -
Keokuk

The Keokuk Hydroelectric Plant, located
on the Mississippi River in the vicinity of
Keokuk, Iowa, was placed in service in
1913. The facility includes fiftéen run-of-
river hydroelectric generators that have a
total net capacity of 119 MW, during
expected summer river conditions. Eight of

the fifieen units generate power at a
frequency of 25 Hz. The 25 Hz power is

_currently sold to Iowa Electric Light &

Power (IELP) or converted to 60 Hz and
integrated into the UE System. The plant is
not subject to license renewal requirements
under the Federal Power Act.

Labadie

The Labadie Plant, located on the
Missouri River in eastern Franklin County,
Missouri, consists of four pulverized coal-

fired units placed in service from 1970 to

1973. Each unit has a summer net rating of
559 MW, with a total plant rating.of 2,236
MW. Coal for the plant is delivered by two
rail lines.

These umts were 1dent1ﬁed in the Clean
Air Act Amendments of 1990 (CAAA) as

Phase I affected units, Modifications have .

been implemented to achieve compliance

with the Act and to allow the flexibility to -
burn low sulfur coal. All four units have -
~ been fitted wﬂh Iow_N_Ox bugne;‘s.-
" RushIsland - R

“The Rush Island Plant is composed of
’"two .pulvenzed coal-fired units, each with a

summer net capacity of 581 MW. Rush
Island Plant is located on the Mississippi
River near Festus, Missouri. These units
were placed in service in 1976 and 1977.
Coal for the plant is delivered by rail.

Both units, although designated as Phase
1I units, have received Phase 1 permits as
substitution units. Low NO burners have
been installed on one of the units.
Installation of low NO, burners on the
remaining unit is scheduled to be completed
by the end of 1995.
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- Planned low sulfur coal modifications are .

scheduled to be completed in 1996.
Sioux
The two Sioux units use cyclone boilers

and have a summer net capacity of 463 MW

each. A restoration of net capacity to 471
MW is expected in 1997 as a result of
improvements in plant equipment and
operation. Sioux Plant is located on the
Mississippi River in eastern St. Charles
County, Missouri. The units were placed
into service during 1966 and 1968. Coal is
delivered to the plant by rail.

The Sioux units are also designated as
Phase I affected units according to the
CAAA. Modifications are currently being
implemented to enhance the flexibility to
burn low sulfur coal.  These planned
modifications are scheduled to be completed
in 1997. As with all units, there are
continuing investigations of compliance
alternatives to optimize the operation of the
plant. In addition, a long-range utilization

-planning study has identified modifications

that are being incorporated in the budgeting
and maintenance planning process.

. " UE began an experiment to bumn used_
.... tires in the Sioux Plant in 1992. The results

showed that a mixture of tires and coal could
be economically bumed in the boilers
without adversely impacting compliance with
environmental regulations. The Company is
presently burning a mixture of chipped tires
with the coal. . When the project is fully
implemented, the Sioux Plant is expected to
burn a mixture composed of approximately
2% chipped tires and 98% coal. The plant is
expected to burn approximately 2 million
used tires each year. This is equivalent to
25,000 tons of coal.

Intermediate Capacity

The Meramec Plant and purchases of up
to 405 MW from the Joppa Plant provide the
Company’s intermediate capacity
requirements. These resources account for
about 16% of the Company’s capacity.

Meramec

The four-unit Meramec Plant is located
in southern St. Louis County, Missouri on

- the Mississippi River. Two units, each with

a net summer capac1ty of 131 MW, were
placed in service in 1953 and 1954. The
third unit has a summer net capacity of 280
MW and was piaced in“service in 1959. Unit
4, rated at 338 MW, was placed in service in
1961. :

The primary fuel for all four umts is coal
which is delivered by barge. Units 1 and 2
have the ability to achieve full rated capacity
on either coal or natural gas. Up to 30% of
Unit 3’s output can be fueled by natural gas.

.. ~The-units_at the. Meramec- Plant, which
..-are designated as Phase IT units-according to

the CAAA, have received Phase I permits as

- substltutxon units.:

- Low- NO bumers are planned to be :

" installed -on Meramec Unit 4 in .1996, in

conjunction with- a planned major boxler

‘rehabilitation. Meramec Unit 3 is a possible

candidate for repowering and a final decision
on low NOy burner installation for this umit
will not be made untif an in-depth
repowering study is completed. A site
specific study is currently in progress, to
identify costs for use in the further
evaluations.

Implementation of projects identified in
the Meramec long-range planning program
continues.
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Peaking Capacity o
Peaking capacity is supplied by a variety

-of technologies that utilize oil, natural gas,

hydroelectric, and  pumped  storage.
Apprommate!y 16% of the Company’s total
capacity is considered peaking capacity.

Combustion Turbine Generators

The Company’s nine CTs have a total net

summer capacity of 381 MW. The units
were installed from 1967 through 1978. All
of the “iunits, except the Viaduct and
Kirksville units, are fired with distillate fuel
oil. The“Viaduct and Kirksville units, with a
combined net summer capacity of 38 MW,
are fueled with natural gas.

Diesels

Approximately 5 MW of diesel englne'

capacity exists on the system.

. Vemce

The Venice Plant, located in Venice,
Ilhn01s east of downtown St. Louis, is the

oldest fossil-fireled plant -on the UE system -
“and is composed of eight boilers that supply
steam to a header system for six generating -
~-“units. - ‘The-plant was originally built to fire~ ~
-coal and was placed. in service from 1942 -
" through1950." In the mid-1970s, the first six = -
- bolers 'were converted to fire distillate fuel

oil and" natural gas. The remaining two
boilers were converted to fire only distillate
fuel oil. The six generating units have a
combined net summer rating of 429 MW.

Osage , _

The Osage Hydroelectric Plant.is located
at Bagnell Dam on the Lake of the Ozarks,
in central Missouri. The first six units were
placed in service in 1931, and units 7 and 8
were placed in service in 1953, The eight
hydroelectric generators result in a total
plant capability of 212 MW. The Osage
Plant is licensed until 2006 under the Federal

Power Act, but the plant is expected to be
available indefinitely.

Taum Sauk

Taum Sauk Plant is a pumped-storage
facility located 90 miles southwest of St.
Louis, Missouri. .The plant has a net summer
rating. of 350 MW and includes two

~ reversible pump-turbine units and upper and

lower reservoirs. Both units were placed in
service in 1963. The plant operates by
pumping water from the lower reservoir to
the upper reservoir during times of low
system load and low energy cost. During
peak demand periods the water is released

from the upper reservoir for generation by

the two water turbines.

Although the Federal Power Act license
for the Taum Sauk Plant expires in 2010, it is
assumed to be available indefimitely.

Power Plant Long Range Planning

Long range _planning for existing power
plants has been 1mplemented by the

Company. .

Evaluatlons of the Vemce Meramec and

- Sioux units indicate that the overall condition .
- of each plant is good. However, a number of
‘major . modlﬁcatxons and repairs are

necessary to assure reliable generation in the

.. future.  Completed and planned projects
~include replacement of major boiler

components, heat exchangers, controls, and
others.

Interchange Purchases And Sales

Joppa

The Joppa Plant, located on the Ohio
River in Joppa, Illinois, is owned by Electric
Energy, Inc., which is jointly owned by four

utilities.  Union Electric owns' 40% of

Electric Energy, Inc. and is entitled to
receive as much as 405 MW of capacity for a
limited time each year. Union Electric can
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currently take 10% of the Joppa Plant
available generation during a calendar year,

‘and with a five year notice can increase its

take to 40%.

Before August 1st of each year, Union
Electric provides a schedule to Electric
Energy, Inc. indicating the time periods and
amounts of Joppa Plant’s capacity that
should be reserved for Union Electric during
the following calendar year.

Arkansas Power and Light (AP&L)

UE agreed to purchase unreserved
capacity from AP&L as part of the
agreement to -buy portions of AP&L’s
service territory in southern Missouri. The
contract specifies the purchase of capacity
until March 2002 with an option to extend
the purchase for six years. The purchase
amount was increased to 160 MW beginning
in 1995.. Provisions exist to extend the
contract beyond 2008. '

Iowa Electric Light & Power Co. (IELP)

and Central Illinois Public Service (CIPS)

As a result of the sale of the Company’s

TIowa and Northern Illinois service territories,

which included both 60 Hz and 25 Hz loads,

- UE supplies 60 Hz power to the purchasing

companies according to the following
schedule;

© gas.

Year IELP CIPS "Total

1995 - 100 MW 5MW | 105 MW
1996 80 MW 80 MW
1997 60 MW 60 MW

In addition, 54 MW of 25 Hz power is

"contracted to be sold to IELP on an

interruptible basis so they may supply
existing 25 Hz customers.

Associated Electric Cooperative (AEC)

UE and Associated Electric Cooperative
have an existing interchange agreement. In
exchange for use of available transmission
capability on UE’s system, Associated

~ Electric Cooperative is expected to provide

UE with 21-31 MW of capacity during the
months of March through October. Similarly,
UE is expected to provide 15 MW of
capacity to Associated Electric Cooperative
during the months of October through May
in return for UE’s use of Associated Electric
Cooperative’s transmission system. The
capacity and energy that can be scheduled
under this arrangement is limited and based
on the peak demand and energy transmitted
by the other party during the previous April
through March penod

4.2 FUELS:

The electnczty generated by company-owned
units is derived primarily from coal (65%)
and nuclear (30%)- with the remainder
coming- ﬁ'om hydroelectnc 011 and natural

The UE system depends on four coal-

) 'ﬁred power plants to produce over.65% of

the total. energy. - Currently, these plants
consume about 11. million tons of coal
annually. Small changes in the delivered

. price -of - coal -significantly affect electricity

production  costs. Consequently, UE
continually monitors transportation costs and
various coal markets to assess changes and
evaluate their impact on future conditions.
Oil, natural gas, and nuclear fuel markets are
also continually monitored and evaluated.

The Company’s forecasts of fuel prices
are based on many information sources,
including published data, various forecasting
organizations, and in-house fuel market

. knowledge. The forecasted prices of coal,

oil, natural gas, and nuclear fuel used to
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develop this Energy Resource Plan were
developed in the fourth quarter of 1994 and
embody the best information available at that
time, Further information on the forecasts
and forecasted fuel prices is included in
Section 4 of the Infegrated Resource
Analysis (IRA) report.
Existing Coal Contracts

Long-term
approximately 80% of the Company’s 1996
coal requirements. No coal is under contract
after 2001. Current contracts provide both
low sulfur and high sulfur coal. Additional
low sulfur coal will be required to meet the
Company’s long-range requirements and its
compliance program under the CAAA.

4.3 SYSTEM IMPROVEMENTS.
Power Plant Improvements

- Changes in unit efficiency occur over
time for wvarious reasons, such as the
requirement to burn' coal of a different
quality than the coal for which the boiler was
originally - desighed, new governmentai

- régulations, étc. UE contirually reviews its

existing. units to determine the economies of
’ '1mprov1ng plant eﬂimency

A wide' array - of pl‘OjeCtS are either
- pla.nngd or .are being evaluated, for
maintaining and improving availability and

efficiency.. Large boiler components, heat -

exchangers, controls, etc., are systematically
evaluated and replaced or .improved, if
Justxﬁed

- Sioux Plant

Each Sioux unit currently has a summer
net capacity of 463 MW. -An additional 8
MW (net) increase in the capacity rating for
each of the two units is anticipated in 1997
due to further improvements in plant
equipment and operation. By 1997 the

contracts ‘cover’

rating of each of the units s expected to be
471 MW (net).

Osage

An increase in rated capablhty of the
Osage Plant may be achievable by replacing
the existing runners with new more efficient
runners. ' '

Keokuk

- The overall economics of rewinding the
existing 25 Hz generators at Keokuk will be
dependent on- the future needs of Iowa
Electric Light & Power (IELP). UE has a

contract to supply as much as 54 MW of
IELP’s 25 Hz requirements, on . an .

interruptible basis, until the end of 1998,
This contract can be extended beyond 1998
if both parties agree. If an agreement cannot
‘be reached with IELP, this ERP shows that it
‘would be beneficial to rewind the 25 Hz
generators for 60 Hz service. Operation at
60 Hz would reduce system losses by as
much as 19.5 MW at maximum loading

- conditions. - If a 25 Hz customer is not
-—available, savings in losses of about 103,000
MWh per year are estlmated

Taum Sauk Plant -
-The Taum Sauk Plant rating was

mcreased to 350 MW (net) in the summer of

1991 to match the amount of system peak

the plant is expected to carry. The rating is -
based on the amount of water expected to be -

discharged over a typical summer day to
meet system load requirements. A 430 MW
(net) rating may be achieved by increasing
efficiency of the existing turbines by
replacing the runners.

Controls Replacements

Modemn control technology is .being
installed/planned  at Meramec,  Sioux,
Labadie, and Rush Island. = The new
technology is expected to improve unit
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" reliability, efficiency and safety as well as .
.improve operator training and effectiveness.

Plant Auxiliary Power Reductions

Adjustable and two speed motors have
been installed at Labadie, Meramec, Rush
Island and Sioux to reduce station auxiliary
power requirements. New energy saving
static exciters have been installed at Sioux.
More efficient Lighting has been installed
throughout Meramec Plant and other
facilities.

Venice Plant Repowering .
The Company participated with EPRI
and Sargent & Lundy in a project to develop

a workstation for utility repowering
evaluations. As part of the project, a site

specific study was performed for the Venice
Plant. Although a generic workstation for

this project is not available, the restlts for .

Venice Plant were available for use in the
development of this ERP,

Meramec Plant Unit 3 Repowering Study .
: The Company is participating in a project
with EPRI and Sargent & Lundy to identify

site specific costs for repowenng Meramec

" Plant Unit 3. This study is in progress and -

sufficient information was not available to
include this option in the development of the
ERP. The economics of this option will be
analyzed when the data is received.

T&D System Improvements

Ongoing assessments of the age,
condition, and efficiency level of UE’s
transmission and distribution facilities require
daily decisions regarding implementation of

cost-effective measures to ensure reliable -

service. These assessments would include
the benefits of DSM and distributed
generation targeted for specific T&D areas.

4.4 PROBABLE ENVIRONMENTAL COSTS

For planning purposes, probable
environmental costs are defined as the
expected cost to the utility of complying with
new or additional environmental laws;

regulations, taxes or other requirements that

utility decision makers judge may be imposed
at some point within the planning horizon
which would result in compliance costs: that
could have a significant impact on utility
rates.

.- In order to.develop resource plans, and
test their robustness to more stringent
environmental regulations than currently
envisioned, three levels of mitigation more

" stringent than 1995 requirements . were

hypothesized. Fixed and variable costs to
comply ‘with regulations for those emtssions
that can be controlied were developed by

Bumns & McDonnell for _use in the
development of this ERP.

Estimates of CO, adders, ranging from

'$1.45~t0-$11.40 per ton of- CO, (1995
- dollars), were developed by the Company-to
serve . as .- proxies = for possible . future
".r'eguiations on greenhouse emissions. Every -

incremental dollar ‘of adder per ton of CO;°

adds about $0.48/MWh to the :cost of a
- combined” cycle unit operating on natural
~ gas. About $1/MWh would be added to the

cost of operating a pulverized coal plant.
Subjective probabilities were assigned to

each of the three mitigation levels.

The Burns & McDonnell estimates of
costs to comply with regulations for those
emissions that can be controlled are
contained in a report entitled Environmental

" Costs at Existing and Future Fossil Fuel

Fired Units For Union Electric. This report,
and the IRA report, provide further details

" regarding the development and application of

environmental control costs, and resultant
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probable environmental costs used in the
-development of this ERP.

4.5 FUTURE RESOURCES

The magnitude and timing of resource
needs were established using the Company’s
1994 peak demand and energy forecasts
which indicate that the Company will require
approximately 385 MW of new resources by
the year 2000. Approximately 1,860 MW of
new resources are required by the end of the
20 year study period.

Although capacity can be added to the

system by improvements at existing units,
new facilities will be required to satisfy
future load growth. Power purchases, and a
number of generation technologies, offer

- - potential supply-side resource options for

capacity additions. The options.range from
- mature technologies, similar to existing units,
"t new technologies in various levels of
development. In addition, the resources may
be utility owned or purchased from another

party..

y 7:vInterchange Purchases

o " Future supply-51de addltnons may be
achieved through new generatlon resources
" or the purchase of power. In order to assess

the avallabll:ty and feasibility of employing

purchased power in the development of this

ERP, UE requested proposals from 65
parties for the supply of power. The parties
included” all the systems that have
interchange agreements with UE as well as
most of the systems that are one system
removed. Based on the responses, there
appears to be over 600 MW of purchased
capacity available to UE near the end of the
decade. Although some of the capacity may
have already been committed to other
purchasers, - there should be sufficient
capacity available to make economic short

lead time purchases to meet system reserve-

requirements and to provide an alternative to

building new generation capacity through at
least the year 2000.

Future transactions in the generation
market may be constrained by transmission
line limits-due to wheeling requirements that
may be imposed-on utilities in the:future and
actions resulting from the Federal Energy
Regulatory Commission Notice of Proposed
Rulemaking (NOPR) on transmission access

- and pricing. Thus, some purchase power

sources may not be accessible when required
in the future due to reasons other than
generation unit outages.

- The current analysi.s of the UE

 transmission system indicates that UE has

adequate transmission capability to import
several hundred megawatts of capacity from
several directions. Based on  current
transmission  system . plans and the

Company’s anticipated capacity needs, UE .

does not foresee the need for additional
transmission facilities to accommodate
capaclty purchases... :

- More specific studies will be undertaken
when definitive resource opportunities: are

examined. Such studies will also take into
"account other transactions occurring on the
interconnected ~ system. that affect UE’s

transmission system and may reduce the
ability to transact with other systems.

Union - Electric has contracted with

- Central Illinois Public Service Co. (CIPS) for

the purchase of 150 MW of power from June
1998 to May 2005. This purchase was made

recognizing- that the power could be

marketed or incorporated into the UE
System.

UE also has the opportunity to purchase

- additional energy from the Joppa plant and

to extend the existing contract for wholesale

power with Arkansas Power and Light

(AP&L).

—
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| ~ Future Technologies

A qualitative screening review was
performed to evaluate the future generation
technologies and determine those that should
be removed from further review at this time.
Technologies considered significantly inferior
in development potential, cost, performance,
or applicability were ehmmated from ﬁthher
quantitative evaluatlon

The following is a summary of the
potential technologies considered:

" New Resources

Conventional Pulverized Coal -
Super Critical Pulverized Coal
Advanced Pulverized Coal
Fluidized Bed Combustion

Coal Gasification Combined Cycle
Magnetohydrodynamics

Simple Cycle Combustion Turbine
Combined Cycle Combustion Turbine
Compressed Air Energy Storage
Fuel Cells

Battery Energy Storage

Super Conducting Magnetic Energy
Storage !

Pumped Hydro

Low-Head Hydro

Wind Power

Biomass

Geothermal

Solar

Nuclear

The Generation Technologies for
Integrated Resource Planning report
provides a detailed discussion of each of
these technologies, including ranges of costs,
emissions and performance data. ‘

In addition to the new technologies,
descriptions of the following unit upgrade
technologies are included in the report.

Existing Unit Potential Upgrades and
Repowering |

Venice Repowering

Taum Sauk Runner Replacement
Osage Runner Replacement

Inlet Air Cooling — Ex:stmg
Combustion Turbines

- The following additional resource
opportunities, including power purchases,
were considered as future resources in the

" development of this ERP. These resources

are described in Section 3 of the IRA report
and mclude

Possible Addmonai Resource Opportunities
Keokuk 25 Hz Generator Rewind
Amorphous Transformers
Tatan Jointly Owned Plant -
Alton Lock & Dam 26R
Extension of the AP&L Purchase

¢ Additional Joppa Energy

. CIPS Peakmg Capacity Purchase
- o Intermediate Capacity Purch»ase #1

e Intermediate Capacity Purchase #2
e Base Capaclty Purchase

. ‘KLT Iatan - Base Capacity
Purchase )

Cogeneratlon, IPPs, NUGs and QFs

The potential for development of cost
effective non-utility generation in the UE
service area appears to be . limited. In
general, UE rates are lower than the cost of
non-utility generation options. Customers
with steam loads that can justify the
investment in cogeneration equipment have
been cogenerating since the early 1960's. No
new steam loads large enough to warrant
cogeneration have been added to the UE
service area. -
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There are 88 MW of non-utility
generation, excluding emergency diesel
backup generators, in the UE service area.
Of the 88 MW, 14 MW have come on-line
after PURPA became law in 1978. Included
in the 14 MW are 6 MW of peak shaving
diesel generators; 4 MW of either landfill gas
or methane fueled generation, and 4 MW of
peak shaving generation fueled by either coal
or natural gas. '

UE has either ex)a}uated or reviewed
+ several site specific studies on the feasibility
of non-utility generation in the UE service

area. UE's rates are lower than the costs of

the alternatives considered in each study.

Even though none of the non-utility -

generation options reviewed are lower cost
than the Company’s current rates, generation
- fueled by certain types of waste resources

may-have economic potential by the end of -

this decade. The total capacity that may be
available from generatlon fueled by these
" types of waste resources is in the 10 to 20
X MWrange

* ‘Other than limited potential from non-

_‘d,utility generation fueled by waste resources,
- .there does not appear to be significant
~.“potential for customer on-site generation in

- the future. The cost differential between UE
rates and the cost of non-utility generation is
projected to be greater than UE’s avoided
costs.

The mix of resources identified in the
preferred resource plan is based on UE
estimates of resource costs ' and -the
information available at this time. UE will
continue to study these options as new
information becomes available.

4.6 SCREENING RESULTS

The potential supply-side resource

optlons eliminated through the qualitative -

screening review include:

e Magnetohydrodynamics

Super Conducting Magnetlc Energy
Storage

New Pumped:Hydro

New Low-Head Hydro

Advanced Battery Energy Storage
Geothermal

o Nuclear - Advanced Light Water
(Passive Safety)

e . Solar - Thermal -

¢ Nuclear - Advanced Liquid Metal
Reactor

o Fuel Cells - Molten Carbonate

The remaining options were

~ quantitatively screened at two levels, both

with and without  probable  environmental
costs. The first level involved a one-on-one
comparison of costs over each resource

option’s operating range. Levelized annual

costs for capital charges, fixed and variable
O&M, fiuel, emissions, and environmental

costs were compared for each option at-
_ various capacity factors. Resources that
~ produced’ the lowest cost for any of the
- - ranges-of capacity factor were considered for

further review. Some options were only

» marginally higher in cost than the lowest cost

options. To avoid excluding any attractive
options, those within 20% of the lowest cost

optton were mcluded in the second level

screemng review.

Although wind energy passed the first-

level of screening analysis, it will not be
practical to commit to reliance on wind
energy until its capacity equivalence and
wind energy availability can be accurately
evaluated. At present, there is insufficient
wind energy resource data-available for the
UE service area to support operation in the
30% capacity factor range. Wind monitoring
stations were installed in early 1995 and data
will be collected for at least one year. A
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further assessment of wind energy and its
potential contribution to the UE system will
be made when this data is available.

Due to the environmental benefits of
wind, this option 1s included in the renewable
energy scenario, based on an assumed
capacity factor of 30%.

The resource options that passed the first
level of screening were then screened at the
system level to determine which options
would best satisfy UE system needs. The:
dominant options from the first level of
screening, along with power purchases, were
modeled with the Electric Power Research

Institute  (EPRI) developed = Electric

Generation Expansion Analysis System
(EGEAS) optimization model.

The evaluations produced a group of
resources that satisfied system needs at the

. lowest cost. The following resource options .
‘emerged from the system level screening
-analysis as future resource candidates:

e Combustion Turbines -

e Combined Cycle

¢ Taum Sauk Runner Replacement
» Keokuk Generator Rewind -

e Additional Joppa Energy Purchase

‘e Extension of AP&L Purchase 2002 -
2007 :

* Venice Repowering
Phase I - Units 5&6
Phase 2 - Units 3&4
-¢  CIPS Peaking Capacity Purchase -
1998-2004

o Intermediate Capacity Purchase #2 -
2000-2013

- The following seven resource options
failed the system leve] screening analysis:

.o CAES

e Jointly Owned Iatan Unit
¢ Osage Runner Replacement
e Full Venice Repowering (all six

units)

e Intermediate Capacity Purchase #1
—1997-2013 N

e Base Capacity Purchase — 1998-
2013

e KLT-Iatan Base Capacity Purchase

The details and results of the quantitative
screening analysis are included in Section 5
of the IRA report. |

Table 4-3 shows the preferred all supply-
side. .resource plan resulting from _the

~ quantitative screening analysis. The resuits

of the quantitative screening analysis were
incorporatéd in the resource  integration
analysis described in Section 5. .
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Table 4-1
Generating Capablllty EXIStmg Unlts
1995 Unit Ratings
Net Capability (Mw) Transportation
Station Unit Type  Summer  Winter  Fuel Type Method
Callaway Nuclear 1125 1167  Uranium Truck
Rush Island 1 Steam 581 583 Coal Rail
Rush Island 2 Steam 581 583 Coal Rail
Labadie { Steam 559 561 Coal Rail
Labadie 2 . Steam . 559 - 561 Coal Rail
Labadie 3 Steam 559 561 Coal Rait
Labadie 4 Steam 559 561 Coal Rail
Sioux-1 Steam 463 - 470 Coal Rail
Sioux 2 Steam 463 470 Coal Rail
Meramec 1 Steam 131 134  CoallNG Barge,RR/PL
Meramec 2 Steam C131 134 Coal/NG ‘Barge,RR/PL
Meramec 3 Steam 280 282 Coal/NG - Barge, RR/PL
“"Meramec 4 Steam 338 347 ~ Coal Barge,RR
Venice (6 Unlts) Steam 429 439 NG/#2 Oil Truck/PL
Total Steam Turblne 6758 6853
Osage (8 Units) Hydro 212 205  Water
Keokuk (15 Unlts) Hydro 119 122 Water
“Total Hydro ‘ 331 327 '
Taum Sauk (2 Unlts) PS 350 275 - . Water
Total Pumped Storage -~ - 350 — 205
Venice eT 25 31 #o0i ' Truck
Howard Bend ~ ~ CcT 43 48 T #20Il Truck
‘Meramec - CcT 55 . 7 64 #2 Oil Truck
Mexico CcT 55 64 #2 Qil Truck
Moberly CT. 55 64 - #2 Qil Truck
Moreau CT 55 64 #2 Oil Truck
Fairgrounds CT 55 64 #2 Oil Truck
Kirksville - CT 13 15 ‘Nat Gas Pipeline
Viaduct CT 25 3 Nat Gas Pipeline
" . Total Combustion Turbine 381 445
Canton {5 Units) Diesel 4 4 #oi Truck
Portable Diesel 1 1 #2 Oil Truck
Total Diesel 5 5
Total Compény 7825 7905
Joppa M Steam 405 405 Coal Rail,Barge -
Grand Total

8230 8310

(1) Amount of Joppa capacity scheduled according to the EEI/DOE contract. Union Electric's
40% share of the 6-unit Joppa Plant is 405 MW.
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Station/Unit

Callaway

Rush Istand 1
Rush Island 2
Labadie 1
Labadie 2
Labadie 3
Labadie 4

Sioux 1

Sioux 2

Keokuk (15 Units)
Meramec 1
Meramec 2
Meramec 3
Meramec 4
Venice (6 Units)
Osage (8 Units)

Taum Sauk (2 Units)

Venice
Howard Bend
Meramec
Mexico
Moberly
Moreau .
Fairgrounds
Kirksvilie
Viaduct
Canton (5 Units)
Portabie
Joppa

Total

Percent

Table 4-2

67.7%

1995 Capacity Mix
(Megawatts)

Base Intermediate Peak Total
1125 1125
581 "~ 581
581 581
559 559
559 559
559 559
- 559 559
463 . 463

- 463 463
119 119

131 : 1

- 131 - " 131

280 o 280

338 B 338

T 429 429

212 212

350 350

25

43

‘55

55

55

55

55

13

25

4

1

405

5568 1285 1377 8230
15.6% 16.7%

{1} Amount of Joppa capacity scheduled according to the EE/DOE contract.
Union Electric's 40% share of the 6-unit Joppa Plant is 405 MW.
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~ Table 4-3

All Supply-Side Resource Plan
' 1995 - 2014
Nominal Forecast
MW
Year Added
‘ ' Net
1995 Venice Restaffing 92
1996
‘1997 Sioux Improvement T 16
1998 | CIPS Purchase' ’
1999 Eliminate 25 Hz Losses® 20
2000 Taum Sauk Improvement ..............cccoueen. 80 MW 282
Power Purchase.........ccoveeveeeencnenremeniinnne 50 MW
Renewables..........coue..e.. vevereennees rreene 2 MW
CT8 = 2t esenaees 150 MW
2001 CT 75
2002 CT v e esnnesineenerans e TSMW 75
Extend AP&L Purchase............cccueeeeen.en. -
2003 CT ' 75
2004 CTs-2- 150
2005 CT8 = 3t enssasannes 225 MW 75
End CIPS Purchase ......... e sraeeeseaenseees -150 MW
2006 |CT , 75
2007 6 W, rteereerra e irae e e serranis e T5MW 75
- : Joppa Additional Energy ........ iertuenseraas —_
2008 Venice 5 & 6 Repowering .........cccoveueee 248 MW 88
End AP&L Purchase................ evererinens =160 MW C
2009 | Combined Cycle e - 180
2010 -
2011 Venice 3 & 4 Repowering - 262
2012 )
2013 Combined Cycle 180
2014 End 50 MW Purchase . =50
Joppa 405 MW - 1995 - 2014
AP&L 160 MW - 1995 - 2007 _
Approximately 50 MW of unidentified purchases are assumed to be available after 2000 for future reliability, if
required. ' ,
! CIPS Purchase Availability For UE System: 1998 - 80 MW, 1999 - 75 MW, 2000 Through May, 2005 - 150
MW
2 Keokuk Generator Rewind
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RESOURCE INTEGRATION
SE.CTION 5

. .

S.1 OVERVIEW

Integrated resource analysis identifies
alternative strategies consisting of both
demand-side © and supply-side resources
which meet future peak demand and energy
requirements in a cost effective manner.
This analysis develops the preferred resource
strategy that provides reliable service at the
lowest practicable cost, is equitable to
customers, and provides flexibility to
respond to changing conditions.

The Company used the EGEAS model to
perform the integrated analysis. The analysis
addressed the twenty-year planning period
1995-2014, with a 10 year extension pertod
to account for end effects. All results are

reported in terms of 1995 present value of

revenue requirements (PVRR) over this 30
year period.

The EGEAS screemng work discussed in

. Section 4 identified the supply-side options

to be considered at integration. Likewise,
the DSManager screening work discussed in
Section 3 identified the demand-side
programs to be considered at resource
integration. '

The demand-side screening effort

identified 9 residential, 6 commercial and 5

industrial programs as potential resource
options. These individual programs were
combined into two integrated DSM
programs — DSM-14 and DSM-20 —
which are shown in Table 5-1.

The database underlying the integration
analysis was developed wusing sources
throughout the Company. The Company’s
“experts” in each area developed cost
estimates, operational parameters, and
subjective probabilities associated with their
particular  expertise. Thus, Financial

Planning and Investments supplied cost of
capital data, Energy Supply developed plant
operating parameters, etc. The IRA report
describes the . data development
responsibilities and data assumptions in
greater detail.

5.2 ANALYSIS

" The Company established three levels of
environmental mitigation beyond 1995 re-
quirements —- Green, Greener and Greenest
— for use in evaluating the potential impact
of possible future regulations on resource
plans. Optimal schedules of resources for
theall supply-side and the two demand-side
management strategies were developed for
the three levels of mitigation.

The capaclty equlvalence and system
ioad impact for the DSM measures included
in the two demand-side management
strategies were’ developed The system
adjusted demmand;- which -is used for reserve

" calculations, was changed to account for the

capacity - “equivalence™ ".of - “each- strategy.
System loads were adjusted for -each- of the

DSM' programs and the supply-side units

were reoptimized using the EGEAS model.

A total of nine resource schedules for the
following three strategies were developed.

All Supply-Side — This strategy does not

~ include any DSM programs.

DSM-14 - This strategy includes the

- fourteen DSM programs which had a

benefit/cost ratio greater than 1.0 for the
total resource.cost test performed without
probable environmental costs.

DSM-20 - This strategy inciudes the twenty
DSM programs which had a benefit/cost
ratio of at least 0.95 for the total resource
cost. test = performed with probable
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environmental costs. Participation levels and
load impacts for the programs included in
this strategy are higher than those used in the
development of the DSM-14 strategy due to
the addition of probable environmental costs
in program development.

The nine resource schedules are shown
on Table 5-2. In all cases, the optimal all
supply-side schedules rely on a sequence of
CTs, combined cycle units, and unit
repowering to meet the expected load
growth forecast. '

The optimal schedules for the Green and
Greener environmental cases require CTs

beginning as early as 2000, followed by

combined cycle units after 2006. - The
- Greenest case-advances combined cycle units
to 2000. . The early addition of combined
cycle units in the Greenest case is due to
- capacity reductions on existing base load
units to provide for the energy requirements
of the addmonal envuonmental control
equipment.

5.3 SENSITIVITY ANALYSIé

) The sensmwty of several parameters was

-evaluated for the all supply-sxde strategy to
determine which assumptions had the largest
impact on resource selection. These
included forced outage rates of existing base
- load units, reduced economy coal purchases,
construction and O&M costs, fuel costs, and
SO, allowance costs.

It was determined a priori that risk
analysis would be performed for the
following factors, therefore they were not
included in the sensitivity analysis.

¢ Environmental Cost -

e Construction and O&M Cost

(Renewable Technologles)

e Load Forecast

The following paragraphs describe the
sensitivities.

- nominal. .values,

The base case conditions

included expected values for all parameters
including probable environmental costs.

Fuel Prices — Base case conditions assumed
that Powder River Basin (PRB) coal would
escalate annually at approximately 3% during
the study period. This sensitivity assumed
that PRB coal would escalate each year at
approximately 1.5% (low) and 4.75% (high).
The base case conditions assumed that oil
and natural gas prices would escalate at
approximately 3.5% and 4.75% per year,

respectively. This sensitivity assumed oil and

natural gas price escalation rates would
increase to approximately 4.5% and 6.0%
(high) and decrease to approximately 1.0%
and 2.0% (low), respectively.

Construction and O&M Costs — Capital

-and O&M cost estimates were varied based
~on the assumptions contained in the

Generation Technologies for Integrated
Resource Planning report. This resulted in
costs being varied by as much as + 15% from
depending on the
technology, to.arrive at high.and low cost
estimates.

- Economy - Coal Purchase . — Base - case

conditions assumed a ‘varying level of

" ‘economy coal  purchase power availability

during the study period. The level was held

constant over the second ten-year period. -

This sensitivity assumed that economic coal
purchase power would be reduced by 50%
after 1999, and would be eliminated in 2005,
Thus, this sensitivity resulted in replacing
economic coal purchases with internal
generation or -oil and natural. gas purchases
starting in 2000, -

Equivalent Forced Outage Rate — The

- base case conditions assumed forced outage

rates consistent with the Company’s ten-year
fuel budget. This sensitivity assumed that
existing coal and nuclear units would
experience an increase in equivalent forced
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outage rate (EFOR) of 0.5 percentage points
each year over the period 2005-2014 for a
total increase of five percentage points by
2014, -

SO, Allowance Costs — The allowance
cost for SO, emissions included in base case
conditions was $150 per ton of SO, in 1995
escalating at 4% per year thereafter. For this

" - sensitivity, high and low escalation rates of

6% and 2% respectively were applied to the
$150 per ton base condition value for 1995.

Results

The sensitivity analysis shows that three of
the factors do not significantly change
resource selection. The factors that are not
critical for decision making include:

Construction and O&M Costs
e Increased Forced Outage Rates
(Existing base load units)
¢ SO, Allowance Costs

These factors were removed from the list

of uncertainties to be considered in the risk .

analysis discussed in Section 6.

| The remaining uncertain factors weré‘
examined from the standpoint of their impact
- on resource timing and selection as well as

other issues. - The following factors were
found to have a significant impact on the
selection or timing of resources and were
selected for risk evaluation:

- o FEconomy Coal Purchases
e Fuel Cost

Table 5-3 shows the results of the
sensitivity analysis for resource selection and
timing for the all supply-side side strategy.
Although resource timing changes based on
the sensitivities considered, CTs are selected

- to meet future requirements through at least
2004. This is also true for the Green and-

Greener environmental mitigation levels
selected for analysis, as shown in Table 5-1.

Thus, based on the integration analysis, a
resource plan calling for CTs in the early
years of the planning period is robust for all
but the Greenest level of environmental
mitigation.  This level is considered an
extreme case and results in significant
reductions in the output of existing units due
to the addition of environmental controls.

A more detailed discussion of the
sensitivity analysis is contained in Section 6
of the IRA report.
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Table 5-1
Individual DSM Programs Included in
DSM-14 and DSM-20
Integrated Programs
DSM-14 DSM-20
Capacity Equivalence (MW) Capacity Equivalence (MW)
\ . 2000 2014 2600 2014
Commercial Programs:
Audits-Level | - Walk Through Audit 6.7 16.7 10.0 25.0
Audits-Level llA - Engrg Study Lighting Emphasis 6.7 16.7 10.0 250
Audits-Level |IB - Comprehensive Bldg Modeling 13.1 328 19.7 49.2
Small Comm Do-it-Yourself Audit 1.7 4.2 25 6.3
Small Comm Walk-Thru Audit 32 8.1 4.8 12.1
Thermal Storage - Off-Peak Cooling 2.2 56
Industrial Programs ‘
Customized Process Audit Program 3.9 T 87 4.9 12.2
Demand & Energy Cornitro! Info Program 4.6 11.4 5.0 12.6
MotorMaster Software Subprogram 0.1 0.3 0.2 0.4
MotorMiser Audit Subprogram 1.5 7 23 57
Standby Generation/Curtailable Power Rate 404 - 40.4 44.4 444
Residential Programs . ‘ .
‘Water Heater and Lighting Measures 0.3 0.6
Building Shell Measures 0.1 0.3
Setback Thermostats - Gas Heating Cust 0.5 1.0 0.6 1.2
Low Income Building Shell Measures 0.3 0.8 0.5 1.1
"Low Income Water Bed Measures - . o ‘ 0.1~
Central Air Conditioner/Heat Pump Cycling - 18.8 46.1
Refrigerator Removal 1.5 40 53 13.9
. Freezer Removal - TN E L o - 0.8 2.8
- New.Construction Building Shelt Measures 0.4° 2.0 -+ 08 3.1
151.8 133.0 267.7

84.6 .
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Level of Environmental Control

Green Greener Greenest
All Supply DSM 14 DSM z0 All Supply DSM 14 DSM 20 All Supply DSM 14 DSM 20
Yeoar 152 MW 268 MwW 152 Mw 2688 MW 152 MW 268 MW
—155 o .
1996
1997 Sioux Sioux Sioux Sloux - Sioux Sioux Sioux Sioux Sioux
1998 CIPS FP CIPS PP CIPS PP CIFs PP CIPS PP CIPS PP CiPS PP CiPFS PP CIFS PP
1999 KGR KGR KGR KGR KGR KGR KGR KGR KGR
2000 TS T8 50 MW PP T8 TS T8 T8 TS T8
1CT 50 MW PP 2CT L1CT 50 MW PP 1CT 2CC 1CT
S0 MW PP 50 MW PP 50 MW PP 2cc 50 MW PP 1CC
. : 50 MW PP 50 MW PP
2001 1CT 1CT T8 1CT 1CT 1CT 1CT 1CT 1CT
2002 Extend AP&L Extend AP&L Extand AP&L Extand APRL Extend APEL Extend AP&L Extend AP&L Extend AP&L Extand AP&L
2CT 1CT 10T 1CT 1CT" 1CT 1CT 1CT 1CT
2003 1CT 1CT 1CT 1CT 1CT 1CT 1GC 1CT 1CC
2004 1CT 1CT 1CT 2CT 1CT 1CT 1€T
2005 3CT 3CT acrt 3CT 3CT 3CT 1CT 1CT 1CcC
) 1ce 1cc
2006 2CT 2CT 1CT 1CT 1CT 1CT 1CC 1CT -1CC
2007 Extra Joppa Extra Joppa Extra Joppa 1CcC 1CC 1CT ) 1CT
1CT tCT 1CT .
2008 Repowar Repower Rep Rep Rep Rep: Rep Rep Rep
V586 V586 V588 V538 V586 V5&8 V586 V586 V586
Extra Joppa Extra Joppa Extra Joppa
2009 1CT 1CT 1CT B 1CT z2CT 1CT i1cc
2010 1CT cT Repower 1CC 1ccC Rapower 1CT Repowar
v3s4 - ) V3a4 V384 .
2011 Rapowar Repowaer- [ 1CT 1CC
vasa vaga ! .
2012 1CT : Rep Rep. 10T 1CT
. : V3&4 V334 -
2013 1CC . . 1CC Repower 1CC Repower
: .o vag4 V384
2014 2CT 2CT . 1CT 1CT" 1CT
CT (MW} 1200 1050 750 \ 800 750 B25 875 875 225
CC (MW) [} o -. 180 .360 360 180 800 720 1080
Repowsr (MW) 528 . 528 528 : 510 510 510 510 510 510
Upgrades (MW) 118 116 118 - L} 116 118 118 118 116 118
Tota!l - Supply (MW) ‘1844 1694 , - 1574 1886 17368 1631 2201 2021 1931
DSM ( MW) ] 152 268 H 0. 152 268 0 152 268
Total (MW) - 2014 1844 18486 ) 1842 i 1668 1888 1899 2201 2173 2199
Sioux Sioux 18 MW Improvement H , - '
CIPS PP CIPS 150 MW Power Purchase ' | T
KGR Keokuk Generator Rewind 20 MW Capacity Equivatence
50 MW PP 50 MW Intsrmadiate Powar Purchasa ' )
Repower V384 Repowsr Venice Units 3 & 4 : i
Repower V526 Repower Venice Units 5 & &
Extra Joppa Increased Utilization Of Joppa Energy )
Extend APEL Extend The Present Purchase Contract With AP&L As.Provided For In The Contract
T8 Taum Sauk Runner Reptacamant - 80 MW . '
DSM

Damand-Bide Management Capacity Equivalence -
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- o o
¢ ... Case g
Base L Sensitivity o
Reduced High Const. | Low Const g
Nominal nereassd - | i Ece - and and High Fuel Low Fuef - Higt 02 Low SO2 g
Yoar Conditions F.OR 0O8M Costs 0&M Costs Costs Costs Costs " Costs =
1595 ] _ - . 8
1996 . R - ] : g .
w 1997 Sioux Sioux Sioux . Sioux _Sioux Sloux Sioux Sioux Sioux =
1998 ) CIPS PP CIPS PP CIPS PP - CIPSPP - CIPSPP. CIPS PP CIPSPP CIPSPP CiPS PP 4]
1989 KGR KGR KGR KGR KGR . KGR KGR KGR KGR o L
2000 TS TS s - s s | . T8 - TS TS TS 'g ]
2cT 2c7 201 2CT ©2CT . 2cT 2c¥ o2cT 2¢CT = =3
50 MW PP 50 MW PP 50 MW PP 50 MW PP 50 MW PP | 50 MW FPP 50 MW PP 50 MW PP 50 MW PP E g
2001 1CT 1CT 1Cl 1CT_ 1CT 16T 1cY 1CT 1CT ’.’.'“’E. _
2002 Extend APSL| Extend AP&L| Extend AP8L] Extend AP&L| Extend AP&L| Extend APBL] Extend AP&L{ Extend APBL| Extend APSL =] >
. 1CT 1CT 10T 1CT. 10T 1CT 10T 101 1¢T g‘:
2003 - 1CT 1CT . 1cCcT 16T 1CT 1CT - 10T 1CY 1CT = w
2004 2CT 2CT 2CT. ;2CT 2CT - 2CT - 2CT 2CT 2CT ® =
2005 3CT 3cr Extra Joppa . 3CT 3CT 3CT Repower 3CT 3cCT H =
Repower ! . v 5&6 = -E.
. J__ V586 : < %
2006 1CT 1CT 1CT 1CT 1CT 1CT 1CT 1CT 1cCT = W
2007 1CT 1CT 1CT T 1CT 1CcT 1CT 1CT 1CT 1CT g a‘
Extra Joppa|  Extra Joppa - . Extra Joppa| Exira Joppa] Exira Joppa . Extra Joppa| Exrs Joppa B o -
2008 Repower Repower Repower - Repower Repower Repower Repower Repower Repower = g.
V586 V 586 V 384 'V 586 V 586 Vv 586 Vv 384 V 5&6 V 586 = M =
2000 1icC 1CGC 1GT _1¢cc 160G icc 1CT 1cC 1¢cC B h
2010 TeT 1CT = E ¢
. i . Extra Joppa e W
2011 Repower Repower 1CcC Repower |. Repower Repower | 2CGT Repower Repower 8 <
v 384 V384 K ) V384 V34 V384 v 384 o Ed
2012 - E - i . “1cCT - -
2013 icc 1CC 1CC . —tfce __1c¢c 1CC 1¢CcT 1CC 1cCC l B
2014 ‘ AcT : : . _ 261 B
cT (MW) a00 900 . - 900 . 900 900 900 1275 900 900 E‘ 5
CC (MW) 360 360 - 380 | - -360 " 360 360 0 360 360 o,
Repower (MW) 512 512 512 - 512 . 512 £12 512 512 512 g_ @®
Upgrades (MW) 116 116 116 : 16 .} . 116 -_116 116 116 116 1) a
Total - Supply (MW) 1888 1888 -~ 1888 - 1888 1888 1888 1903 1888 1888 B =
DEM (MW) 0 0 0 0 ~ D, [1] 0 0 0 E'
Total (MW) - 2014 1888 1888 1888 - - 1988 . .. 1888 1888 1803 ' 1888 - 1888 E‘
Sioux Sioux 16 MW Improvement ’ 2
CIPS PP " CIPS 150 MW Power Purchasa
KGR Keokuk Generator Rewind 20 MW Capacity Equwalence
50 MWPP . 50 MW Intermediate Power Purchase :
Repower V384 Repower Venice Units 3 & 4
Repower V586 Repower Venice Units 5 & 6
Extra Joppa Increased Utilization Of Joppa Energy
. % Extend AP&L Extend The Present Purchase Contract With AP&L As Provided For In The Confract
= T8 Taum Sauk Runner Replacement - 80 MwW
& DSM Demand-Side Management Capacity Equwalenc-
=
)
I
=
(V83
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PLAN SELECTION
SECTION 6

6.1 SCENARIO DEVELOPMENT

For this ERP, a new scenario analysis

-methodology was developed by a team

consisting of forecasting, DSM analysis, and
supply-side analysis personnel. The first step
consisted of interviewing senior management
about what ‘issues or trends they thought
would impact the electric utility industry.
The two theme areas that senior management
believes will impact the industry’ are
competition and the environment, Based on

these results, the team decided to analyze a

competition scenario and an environmental
scenario, along with the usual base, high, and

low forecast scenarios. Each scenario was .

generated using the 1995-2014 salés and
peak demand forecasts developed in the fall
of 1994 as a starting point. A brief summary
of the five scenarios follows. -

Base Forecast Scenario — The base
forecast scenario represents the Company's

assessment of the most likely growth pattern
for the future. It assumes no exogenous
- shocks (e.g., recession, deregulation, etc.) to
_the system. The twenty-year forecasted peak

demand growth under this scenario is 1.0%,

- or 82 MW, per year.

Low Forecast Scenario — This scenario
is the lower band of a 75% confidence
interval around the base forecast. This
scenario is attributed to lower population
growth -and household formation, a smaller
nise in labor force participation rates, lower
labor productivity growth, more rapidly
rising energy prices, slower foreign growth,
and a slower increase in government
purchases than the expected forecast. The
resuit is higher inflation and lower real GNP
growth due to reduced levels of industrial
production and personal consumption. The

twenty-year peak demand growth under this
scenario is reduced to 0.4%, or 31 MW, per
year. '

Competition Scenario — This scenario
assumes an aggressive deregulation schedule.
Industrial rates are assumed to be
deregulated in 1998, commercial rates in
2000, and residential rates in 2002. After
deregulation, prices in each market class are
assumed to achieve-the market clearing price
for that market class. The market clearing
prices for each market class were determined
by surveying experts within the Company.
The twenty-year forecasted peak. demand .
growth under this scenario is 1.0%, or 82
MW, per year, which is the same as the
“Base Forecast Scenario”. ‘

Environmental Scenmario —  This
scenario is based on extreme environmental
regulations being imposed on the electric
utility industry. ‘It ..assumes . Maximum
Available Control Technology for new units

-and existing units. In addition it assumes a
COj*tax of $11.40 per:ton of CO; for all
. ‘emissions in - excess of . 1990 levels.

Environmental compliance is assumed to
begin' in 2000 and extend throughout the
planning -horizon.  The  twenty-year
forecasted peak demand growth under this
scenario is 0.7%, or 51 MW, per year.

High Forecast Scenario — This scenario
is the higher band of a 75% confidence
interval around the base forecast. The high
forecast scenario is attributed to higher
population growth, increased household
formation, higher labor force participation
rates, higher labor productivity growth,
slower energy price growth, increased
foreign economic growth and increased
government purchases. Increased industrial -
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production and personal consumption levels
result in lower inflation and higher real GNP
growth. The twenty-year peak demand
growth under this scenario increases to
1.6%, or 132 MW, per year. A 15%
planning margin was used to determine
resource needs to avoid double counting

forecast uncertainty. The 18% margin used

in other scenarios accounts for forecast
uncertainty due to weather and non-weather
related factors.

These five scenarios set reasonable
bounds on what might occur over the next
twenty years. - Other scenarios could be

. developed that would result in conditions .

outside the bounds.  However, . every
conceivable future cannot be modeled in a
timely manner. The five scenarios selected
were judged to be inclusive of most reallstlc
assumptions.

- Optimal supply-side and integrated
resource expansion plans were developed for
each scenano

6 2 SCENARIO ANALYSIS

, The various scenarios were modeled wnh

the EGEAS program. An optimal expansion
plan was developed for each scenario. The
resource options for the expansion plans
included the Taum Sauk runner replacement,

Keokuk  generator ' rewind,  Venice

Repowering, CTs, CC units, additional
~Joppa energy purchase, and the extension of
the AP&L purchase. Wind generation was
included as a candidate resource in the
environmental scenario.’

The low load growth and environmental
scenarios result in lower demand and delay
the need for additionai capacity.  The
competition scenaric does not change
resource timing or selection. With the high
growth scenario, the first resource need is
advanced to 1996. Based on current

information, there is adequate generation in
the midwest to cover this need, through
economical purchases until-at least 1999 or

2000. The high growth scenario advances

the need for the first CT to 1999 or 2000. .

The DSM-20 strategy was preferred over
the all supply-side strategy, based on the
utility cost test, for all of the scenarios that
were evaluated.

‘Table 6-1 shows the optu'nal mtegrated-

resource plan for each scenario.  All
scenarios include the Taum Sauk runner
replacement - project and the Keokuk
generator rewind project in the expansion

- schedule. The - Keokuk generator -rewind
-option is always selected in the first year
-available, i.e., 1999. The Taum Sauk runner

replacement is also selected as the first
addition - to satisfy capacity needs. CTs are
added as necessary until about 2005 or 2008,
when the CIPS and AP&L purchases are
tentatively scheduled to end. The low
growth scenario does not include any CC
umts :

The scenario analysis produced results -

similar to the results of the sensitivity

- analysis described in Section 5. In general,
“the strategy of implementing - unit

improvements and installing CTs is' robust
across most scenarios through 2005. Only in

_ the high growth scenario are intermediate’

load units added prior to 2005.

_ Furthermore, all of the resource additions

included in the strategy are relatively low

cost and have short lead times.

The high growth scenario is considered
an extreme event which could be met
through power purchases until new CTs can

be installed.

The optimum resource plan developed by
EGEAS for each scenario was simuilated
using the MIDAS model. The resuits of that
analysis are shown in Table 6-2. This table
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T

provides a comparison of the all supply-side
strategy to the DSM-20 strategy based on
three evaluation criteria; levelized average
system rates, utility cost, and total resource
cost. In general, the DSM-20 strategy is
preferred for ‘all of the evaluation criteria
over all the futures considered. Slightly
higher levelized average -system rates are
shown for the low and high forecast
scenarios. These results indicate that the

- DSM-20 strategy is a robust strategy across

the ﬁJtures considered.
6.3 RISK ANALYSIS

The results of the sensitivity analysis.

discussed in Section 5 indicate that UE is
faced with two major resource decisions at
the -current time. The Company needs to
decide what level of DSM to implement in
1997. In addition, it must-decide whether to
plan on installing peaking or intermediate
resources in the early and mid 2000’s. These
decisions may be impacted by the following
ﬁve uncertainties:

- o Load Forecast
o Fuel Cost

Future Availability of Economy Coal
Energy for Purchase

Future Environmental Costs
Construction and Fixed O&M Cost
for Wind Generation

The EPRI developed Mﬁltiobjéctive
Integrated Decision Analysis  System
(MIDAS) model was used. for the -risk

~analysis. In order to limit the size of the

decision tree being analyzed, it was decided
to use two expansion strategies for the risk
analysis, one consisting of all CTs and the

- second consisting of all CCs. This decision’
was based on a review of the results of the

system integration analysis discussed in
Section 5.

Figure 6-1 depicts the decision tree that
was developed. The risk analysis results are
contained in Table 6-3 and show that the
outcomes, using expected values, are very
close for the two DSM strategies. Also,
both DSM strategies are preferred to the all
supply-side strategy based on the WUtility
Cost Test and the Total Resource Cost Test.
Further, the results support a decision to
delay installation of intermediate resources to
the late 2000’s.

An expansion strategy of DSM and CTs
plus power purchases appears to be the most

economic choice through the early and mid
2000’s.

An _ Expected. - Value of Perfect

NInformatton (EVPI) analysis was performed

to determine the value of resolving the
uncertainties considered in the decision tree.
The results of the EVPI analysis are shown
in Table 6-4. If the value of resolving the

" uncertainty is zero, then the preferred
‘'strategy -remains  preferred for all modeled

values of the uncertainty. If the preferred
strategy would change for one or more of
the uncertainty values modeled, then the
value of ‘resolving the ; uncertainty is not zero.

LAS.‘SI_I_OWH in Table 6-4, the expected
savings-that would result from having perfect
information is very small on a percentage

 basis for the variables analyzed.  The

uncertainty in future environmental costs is
the most significant, followed by uncertainty
in availability of economy coal energy for
purchases, and uncertainty in the load
forecast,

The savings shown in Table 6-4 would
be expected if perfect information were
available. They do not reflect the savings, if

- any, from decreasing the uncertainty in these

variables. In fact, the uncertainties may not
be able to be resolved, even with additional
research and investment. The data highlights
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“where uncertainty would have a significant
impact on expected outcomes.

Section 7 of the IRA report contains a
more complete discussion of the risk analysis
performed.

6.4 PLAN SELECTION

The sensitivity, scenario and risk analyses
show that the DSM-20 plan is preferred.
The DSM-20 plan is composed of a menu of
cost effective DSM programs;, Venice
repowering; Sioux, Taum Sauk and Keokuk
plant improvements; combustion turbines;
combined cyéle units; an extended AP&L
contract; additional Joppa - energy and
economic power purchases. It includes 825

MW of combustion turbines, 180 MW of .

combined cycle capacity, 510 MW of Venice
Repowering and 268 MW of equivalent
DSM capacity.. - : '
' Both the DSM—20 plan and the all
supply-side plan provide for system reliability
and flexibility. Tables 6-5 and 6-6 show the
timing of resources for these plans. Both
plans utilize combustion turbines in the early

.. years,- with the DSM-20 plan substituting
demand-side resources for some of the early -

combustion tuibine additions. Combustion
turbines -and demand-side resources can be
added in increments to. closely match
forecasted load growth. Thus, from the
perspective of reliability and flexibility, either
plan would perform well. Likewise, neither
plan should be difficult to finance due to the
relatively small capital expenditures required
for resource additions in any given year,

The DSM-20 plan provides for maximum
annual energy savings of nearly 0.9 million
MWh over the all supply-side plan. As such,
it would likely perform better for futures

with increased emphasts on the environment.

The levelized system rates test yielded
results for the DSM-20 plan that were

approximately equal to the all supply-side
plan for the expected forecast scenario.

- Given no average rate impact and the fact

that the DSM-20 plan contains programs
directed at each'of the three major retail rate
classes, the Company does not believe that
the DSM-20 plan should be rejected based
on equity considerations.

The DSM-20plan prov1des the maximum

‘insurance against actions in the environ-

mental area.

The Company’s preferred resource plan
is shown in Table 6-7 and is based on the
DSM-20 plan. The DSM-20 plan was
developed for the Greener environmental

‘mitigation level discussed in Section 5. The.

Greener mitigation level represents most

likely. conditions, based on the probabilities

developed for this ERP, except for the
installation of environmental controls on
existing units. The level of environmental
controls on existing units included in the
Greener mitigation level has only a 15%

' probability of occurrence based on Company

estimates. The level of environmental
controls for existing units,. included in the
Green mitigation level, has a 80% probability
of occurrence and is the most likely level.
The DSM-20 plan, shown in Table 6-5,

includes a2 48 MW reduction in existing .
system capability and a 3 MW reduction in

the EEInc. purchase beginning in the year
2000. However, based on most likely
conditions, these reductions would not be
required.  Therefore, the capacity and
reserve values shown in Table 6-5, have been
adjusted to eliminate the 51 MW reduction
for the preferred resource plan shown in
Table 6-7. This "additional capacity may
allow the Company to delay the first CT and
the Taum Sauk runner upgrade projects by

. one year.
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Figure 6-1

Risk Analysis Décision Tree
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Tabile 6-.1

Optimal Integrated Resource Plans for Each Scenario
(Probable Environmental Costs — Included)

DSM-20 Plan
- Scenario
Nominal Low Growth High Growth "Environmental Competition
Year '
1985
1996 -
1997 Sioux Sioux ~Sioux Sioux ) Sioux
1998 CIPS PP CIPS PP CIPS PP CIPS PP
~ 1939 KGR - KGR KGR KGR KGR
4 CT L
2000 T8 . 50 MW PP T8. TS
50 MW PP . ) ' 50 MW PP 50 MW PP
2001 . 1CT T8 1CT
) iCT - ) L
2002 Extend AP&L : Extend AP&L Extend AP&L Extend AP&L
1CT 1CT 1CT
2003 1CT T8 Repower - 1CT 1CT
: V 546
. 2004 . 1CT 1CT 1CT
2005 3CT Repower Repower 3CT
, c V334 V5.8
2006 1CC ) .
.. 2007 - 2CT 1CT 1CcT : 1CT 2CT
2008 Repower Extra Joppa 2CC Repower Repower
- V 586 . . V &4 ) V 5&6
: Extra Joppa 1. L. - K Extra Joppa
2009 10T 1CT 1.CC . 1CT
2010 C1CT - 1CT " 1CC 1CT
Exfra Joppa
— 2011 Repower 1CT 1CC ] : Repower
) V &4 V 3&4
2012 1CC i CC
2013 1CT 1CT 1CT 1 CT
2014 1CT . 1CC 1CT
CT (MW) 975 300 675 225 975
CC (MW) 0 [} 1260 360 o
Repowar (MW) 512 4] 512 810 512
{Upgrades (MW) - 116 116 116 116 116
Total - Supply (MW) 1603 416 2563 12114 1603
DSM { MW) 268 268 268 268 268
Total (MW) - 2014 1871 684 2831 . 1479 1871
Sioux Sioux 16 MW Improvemant
CIPS PP CIPS 150 MW Power Purchase .
KGR Keokuk Generaior Rewind 20 MW Capacity Equivalance
50 MW PP " 50 MW Intermediaie Power Purchase
Repower V3&4 Repower Venice Units 3 & 4
Repower V5&6 Repower Venice Units 5 & 6
Exira Joppa Increased Utilization Of Joppa.Energy )
Extend AP&L Extend The Present Purchase Contract With AP&L As Provided For in The Contract
T8 . Taum Sauk Runner Replacement’- 80 MW

DSM Demand-Side Management Capacity Equivalance
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Table 6-2

* Scenario Analysis
Strategy Comparison

Levelized Average Syétem Rates (¢/kWh)

R

Strategy Scenario
Base Low [High Environmentai{ Competition |
All Supply 0.001 0 0 0.001 0.014
DSM-20 o[ 0026 0.029 0] 0
- Utility Cost ($ in Millions)
Strategy Scenario :
Base Low High Environmental [Competition
All Supply 303.72 179.69] 214,58 392.41 . 303.72|.
DSM-20 | 0 D 0 o 0
Total Resource Cost ($ in Millions)
Strategy ' Scenario : »
' Base Low High EnvironmentaljCompaetition
All Supply 212.89 108.84 102.04 301.59 212.89
DSM-20 0 0 0 o[ 3

* The results shown for each scenario are the differences between the
strategy cost and the low cost strategy expressed in either present
value of revenue requirements or levelized rates over the period,

1995-2024.
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Table 67=3

Risk Analysis
Expected Values for Strategies Evaluated

Levelized Average .

* | owest Value

Strategy System Rate Utility Cost Total Resource Cost

Levelized 30Yr PVR 30 Yr PVR

¢/kWh $ in Miliions $ in Millions

DSM20; All T Expansion; Ven 5&6 Repower 2008 7.458 2604005 2612582
DSM20; All CT Expansion; Ven 586 ﬁepower 2005 7.458 26-,040‘.37 26,126.14
DSM14; Al CT E)'(pansior;;’Ven 5&6 Rep-OWEr 2008 7.456' 26,042.25 26,126.45
DSM14; Ali CT Expansion; Ven 5&6 Repower 2005 7.457 26,046.95  26,131.14

‘IjSMZO; All CC Expansion; Ven 5&6 Repower 2008 7.471 26,085.52 26,171.29 _
DSM14; All CC Expansion; Ven 5&6 ﬁepdwer 2008 7471 - 26,094.04 ‘ 26,178.24
DSM20; All CC éxpansion; Ven 5&6 Repower 2008 7.478 26,110.16 26,195.94

Renewables in 2000

No DSM; All CT Expansion; Ven 5&6 Repower 2008 7.464 26,363.71 26,363.71
No DSM; Al cT Bpanﬁon; Ven 5&6 Repower 2005 7.464 26,364.30 26,364.30

‘No DSM; All CC Expansion; Ven.5&6 Repower 2008 7.483 ° 26,430.01 26,430.01

Schedule 1-51

o ——
) L.

‘

[P




Plan Selection 51

o _ Table 6-4
EVPI Results

Evaluation Criteria: Levelized Average System Rates Expected Value: 7.456 ¢/kWh

, EVP!
Uncertainty ¢/kWh
Load Forecast 0.000 . .
Fuel Cost 0.001
Future Availability of Economy Coal Energy for Purchase 0.001
Future Environmental Costs 0.002
. Capital and Fixed O&M Cost for Renewables 0.000
Evaluation Criteria: WUtility Cost - R B Expected Value: $26,040.05 Mil
EVPI
Uncertainty $ Millions
- Load Forecast 1.58
e Fuel Cost 092
N Future Availability of Economy Coal Energy for Purchase o 2.87
sT : Future Environmental Costs - 5.35
, Capital and Fixed O&M Cost for Renewables 7 0.00
Evaluation Criteria: Total Resource Cost | - - Expected Value: $26,125.82 Mil
| EVPI
Uncertainty _$ Millions
Load Forecast 2,60
Fuel Cost 0.92
Future Availability of Economy Coal Energy for Purchase 2.87
"Future Environmental Costs 573
Capital and Fixed O&M Cost for Renewables - 000
Schedule 1-52
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- Greener Environmental Mitigation Level - Controls On New and Existing Umts _

Tahle 6-5

DSM-20 Resource Plan

Schedule 1-53

~ RESOURCE
‘ADDITION (REDUCTION)
UE CAPACITY PUR UE EEINC PURCHASE ADJUSTED ADJUSTED
PSM SUP |Total CAPACITY PURCHASE (SALE) CAPACITY DEMAND RESRVE
YEAR UNIT MW MW MW MW MW MW MW MW MW %
1985 Venice Restaffing ' wm| e 7,825 405 155 8385 7143 17.4
1996 i} - 7,825 405 155 8385 719 16.5
1837 DSM, SX improvement 44 16 €0 7.885 405 155 8,445 7,268 16.2
1988 DSM, CIPS Purchase 2 - 2 | 180 7,907 405 240 8,552 7,288 17.3
1989 DSM, Keokuk Gererator Rewind | 22 20 42 7,949 405 235 8,589 7.367 16.6
* 2000 DSM, Taum Sauk Runners 45 80 | 126 8026 4 362 8,790 7,447 18.0
Renewables ’ 2
50 MW Purchase . 50
2001 DSM, CT 23 s 98 8,124 402 362 8,883 7527 . 18.1
2002 DSM, CT 23 75 o8 . 82z 402 382 8,936 7,606 18.1
Extend AP&L Purchase —_ . '
2003 DSM, CT sl 75 97 8,319 40 362 9,083 7,686 18.2
2004 DSM, CT 23 75_ o8 8,417 403 362 9181 7,765 182
2005 DSM, CT-3 2 25 | 247 8,654 402 212 9,278 7,845 18.3
End CIPS Purchase (150)
2006 DSM, CT 2 75 a7 8,761 402 212 835 7,925 183
2007 CT . . 75 7 8,836 A2 212, , 9,450 8,004 18.1
2008 Repower Venice Units 586 248 | s8 9,084 402 82 9,538 8,084 18.0
End AP&L Purchase = ‘ (180) :
Additional Joppa Energy —
2000 CT i<l 75 9,159 402 82 9,613 8,163 178
2010 Repower Vehice Units 384 262 | 262 9421 - 402 82 9,875 8,243 19.8
2011 0 5,421 42 82 8,875 832 187
2012 . [+] 9421 402 82 9,875 8,402 175
2013 CC 180 | 180 . 9,601 . ax 82 10,055 - 8481 18.6
2014 CT i} 7 9,676 402 2 10,080 8,561 17.7
End 50 MW Purchase (50)

Votein

-

[




Plan Selection 53

Table 6-6

... . AllSupply-Side Resource Plan !
Greener Environmental Mitigation Level - Controls On New and Existing Units

=3

P

¢ ey

RESOURCE
ADDITION (REDUCTION)
UE CAPACITY | PUR ue EEINC  PURCHASE ADJUSTED ADJUSTED
: DSM SUP |Total CAPACITY PURCHASE  (SALE)  CAPACITY  DEMAND - RESRVE
YEAR UNIT MV MW MW MW MY MW MW MW %
1995 Venice Restaffing 2 | w2 7825 405 155 8385 7,143 174
1596 0 7,825 405 155° B385 7,198 185
1997 SX Iimprovement 16 | 16 7,841 405 15 8401 72688 156
1998 CIPS Purchase o | 150 7,841 405 240 8485 7,288 16.4
1689 Keokuk Generator Rewind 20 [ 20 7,851 405 235 8501 7,367 154
2000 Taum Sauk Runners 80 | 230 8,043 a2 382 8807 7447 183
CT-2 150 o
Renewables 2 L
50 MW Purchase 50
2001 CT s | 7 8118 s 3a2 B8R 7527 180
202 CT B S 8,133 402 3 8957 7606 17.8
'Extend AP&L Purchase -
2003 CT BT 8,268 ae 382 9032 7685 175
2004 CT-2 15 | 150 8418 40 362 g1 7765 182
2005 CT-3 25 | 225 8,643 Fls) 212 9,257 7845 180
End CIPS Purchase (150) 7
2006 CT 75 8718 am 212 93w 795 17.7
2007 CC 180 | 180 8,898 4 212 9512 8004 18.8
2008 Repower Venice Units 586 248 | 248 9,145 a0 52 9800 8084 18.7
End AP&L Purchase - [ (160) ) ’
Additional Joppa Energy —_ o ,
2009 0 5,148 4 52 9600 8163 17.6
2010 CC 180 | 180 9,326 A 52 9780 8243 186
011 0 8,326 4w 52 .9780 832 175
2012 Repower Venice Units 384 x| 262 8,588 4 5 10042 - 8402 195
2013 0 9,588 an 52 10042 8481 18.4
2014 CT s | 75 9,663 42 2 10067 8561 17.6
End S0 MW Purchase | 50y '
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Table 6-7 ' S
. 1 :
Preferred Resource Plan
Greener Environmental Mitigation Leével - Controls On New Units - ) e
RESOURCE =
ADDITION (REDUCTION) - ' o
UECAPACTY |PUR| UE ~EEINC ' .PURCHASE ADJUSTED ADJUSTED .
: DSM _SUP |Total CAPACITY PURCHASE (SALE)  CAPACTTY DEMAND RESRVE ‘
YEAR _ ©UNT MW MWL MW MW MW MW MW MW MV . % i
) . - ] [
1895 Venice Restaffing R | % 7,825 405 18 83B 7,143 17.4 f !
1896 - 0 7,825 405 155 838 719 165
1897 DSM, SX Improvemert 4 16| &0 7,885 405 155 8445 7,268 162 -
1688 DSM, CIPS Puchase 2 | 2 | 10 7,907 405 240 gss2 7,288 173 0
1999 DSM, Keokuk Generator Rewind | 22 20 | 42 7,949, 405 o3 gses 7,367 166 P
2000 DSM, Taum Sauk Runners 45 80 {125 8,074 405 362 8841 7,447 187 _
Renewables 2 : 1 -
50 MW Purchase 50 e
2001 DSM,CT B B s 8172 405 2 8ee 757 188 i
2002 DSM,CT 23 75| o8 8271 405 382 8037 7,606 18.8 )
Extend AP&L Purchase — 0
2003 DSM, CT 2 B & 8,387 405 32 9134 7,686 18.8 P
2004 DSM,CT B3 75| S8 8,465 405 ‘W 922 7765 189
2005 DSM,CT3 2 5 |247 . 8712 405 212 9329 7845 189 -
£nd CIPS Purchase ' (150) : _ . E |
2006 DSM, CT 2 B 8,809 405 212 9426 795 18.9 L L
2007 €T S| B 8,884 405 212 9501 8,004 187
2008 . Repower Verice Units 586 - 2487 88 91 . - 4B 52 9,589 8,084 18.6 ;ﬂ]
-End APEL Purchase . ) (160) . o j :,
- Additional Joppa Energy - . - ) o L
2009 CT ‘ | B 9,207 405 2 9654 8163 18.4 :
. . -1
2010 Répower Venice Units 384 22 |2 9489 - 405 2 9926 8243 204 i
2011 - 0 9,460 405 5 oms 83 103 L
2012 : 0 9,469 405 52 9926 8402 8.1
m3 cc _ .. 180 | 180 9,649 405 52 10,106 8481 18.2 .t
am4 CT - BB 9724 - 405 2 . 10131 8561 183 o
End 50MW Purcha ‘ (50), ‘ L
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CLEAN. AIR ACT COMPLIANCE REVIEW
SECTION 7

Clean Air Act Compliance Review 55

7.1 SULFUR DIOXIDE - SO;

In February, 1992, the Company
completed its first comprehensive review of
alternative -strategies for complying with the
Clean Air Act Amendments of 1990. That
review recommended that the Company
initially switch to low sulfur fuel.  This
provides the flexibility to install scrubbers or
other control technologies in the future, if
warranted. Four key uncertainties which

could impact the compliance strategy were

identified. They include:
o Scrubber cost

o Fuel price differential between Tllinois

and PRB coal

¢ SO, emission credit value

* Derate level, if any, from operating
units on PRB coal

The review outlined the magnitude of

change to the first three uncertain variables
‘which would be necessary before the

recommended strategy would change. The
fourth uncertainty — derate level from
operating units on PRB coal — provided an
advantage to the scrub strategies in the 1992
review. A 400 MW sgystem derate was
assumed based on initial coal test burn
results — 50 MW per unit for the eight units
at Labadie, Rush Island, and Sioux when
operating on 100% PRB coal.  Any
reduction in the derate level when operating

on 100% PRB coal from that used in the
review would increase the savings identxﬁed
for the fuel switch strategy.

The 1992 review also recommended that
the assumptions used in the analysis be
reexamined periodically to identify any

significant changes which would require a.

new review to determine whether the
Company’s preferred compliance strategy

should be changed. The Company reviewed
the planning assumptions included in the
February 1992 review for both the July 1992 -
and December 1993 ERPs and for the

-development of this ERP.

The unit deratings assumed in the initial
study amounted to approximately 400 MW
when operating on 100% PRB coal. Work
performed since that time and current
operation, maintenance, and construction
budgets reflect plans for plant investments
and major projects that. address the unit
deratings. - While the long-term impacts of
PRB coal on unit capability, availability and
efficiency are not known at this time,
scheduled plant modifications and operating
strategies are expected to eliminate the
deratings while maximizing use of PRB coal.

Estimates for scrubber retrofits at the
Company’s existing facilities have not’
changed from those used in the 1992 study,
other than for inflation.

The initial study assumed a fuel premium
for PRB coal over Ilhncus coal of
approximately 10¢/MMBtu in the year 2000.
The expected fuel price differential is now
projected to be lower than this value. It also
assumed a value for Phase II SO; credits .of
approximately $625/ton in the year 1995
(1993 dollar’s) escalating at 5%% per year.
The estimate used for developing this ERP
was $150/ton in 1995, escalating at 4% per
year. As discussed in Section 1, information
from the SO, allowance auction held by the
EPA in March, 1995 and from recent activity

~ in the allowance market indicates a 1995

allowance price on the order of $132/ton in
1995 nominal dollars, escalating at a rate
slightly higher than the rate used in the
development of this ERP.

- Schedule 1-56




56 Clean Air Act Compliance Review

Current assumptions all favor the
Company’s original fuel switch strategy.
Union Electric will continue to monitor the
SO, allowance market.

7.2 NITROGEN OXIDES — NOy

The Environmental ‘Protection Agency
- (EPA) published final rules on NO;
emissions in the March 22, 1994 Federal
Register (Vol. 57, No. 228). As a result of
these rules, the Company revised its NOy
compliance strategy. This revised strategy is
documented in a July 1994 report entitled
NO, Compliance Strategy.

The July 1994 report recommends a
strategy which -involves averaging system
units for NO, compliance. Averaging will

allow the company to minimize cost by only

requiring controls on those units where it is
most cost effective. Speciﬁcally, the study

o recommends

. Installatlon of low NO, bumers at
Labadie, Rush Island and Meramec 3
and 4;

- & Substituting the two Rush Island units,
. and four Meramec units in 1995 and

1996. Investigate continued substitu-

~tion at these units in 1997, 1998 and
1999 when Phase II NO limits are
established.

e Avoiding expensive options at Sioux
‘and Meramec 1&2 by utilizing more
cost effective options at other units.

¢ Avoiding additional controls at Venice,

existing combustion furbines and
diesels.

The U. S. Court of Appeals for the

District of Columbia vacated Section 407 of
the EPA NO, rules on November 29, 1994,
The major reason for vacating the EPA rule
was the definition of low NO, burners.
Although a change in definition may raise the

NO, requirements for Phase II units from the
values that might have been determined
using the original definition, the overall
impact on the Company’s July, 1992 strategy
is not believed to be significant — other than
to change the initial compliance date. An
agreement was reached on a direct final EPA
rule on March 28, 1995. This direct final
rule establishes a compliance date of January
1, 1996 for Phase I units and defines low
NO, burner technology as “burners only.”

Further changes in rules and additional
regulations could require modifications to
the recommended plan. Maintaining options
and flexibility are important characteristics of
the Company’s preferred NOy strategy as the
key uncertainties are resolved over the next
several years. The flexible strategy outlined
above is designed to address potential
regulatory changes in a least cost manner.

7.3 TITLE Il - AIR TOXICS

Air toxic regulations are still in the
formative stages and are addressed in detail

in the IRA report and its appendices. The

Company considered potential impacts of
possible future regulations on existing and
future generation requirements in the
development of this ERP. The Company will

follow developments in this area closely to

further address potential impacts on existing
and future generation.
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PLAN SELECTION AND IMPLEMENTATION

SECTION 8

8.1 PLAN SUMMARY

The Company’s preferred resource plan
(see Table 6-7) involves low cost,
incremental capacity additions that can be
adapted to changing conditions. Demand-
side and supply-side options have been
selected so as to minimize future revenue
requirements. The Company has contracted
for the purchase of 150 MW from Central
Iliinois Public Service Co. for the period
1998 to 2004 and the Sioux capacity
restoration is currently planned for 1997.
DSM implementation is planned to
commence in 1997 and continue to grow
into the early 2000°’s. The actions should
allow the Company to delay the need for
supply-side additions until 2001. The
Keokuk generator rewind project depends on
future 25 Hz generation requirements. The
IELP contract expires on December 31,

-1998. Prior to that date the company will

determine if there is a market for 25 Hz
generation and whether these generators

" should be rewound.
Additional peaking resources, including a

80 MW improvement at Taum Sauk, several
new CTs, and additional DSM are required
during the period 2003 to 2014.
Repowering of Venice Units 5&6 is planned
in 2008. Venice Units 3&4 are planned to be
repowered in 2010. One combined cycle
unit .is planned for 2013. A decision to
proceed with CTs, at an existing site, is
expected to require two years lead time.
Thus, under expected- conditions, a decision

- would not be required until 1999 for the first.

CT installation. Repowering Venice Units
S&6 requires a decision by 2004, based upon
a lead time of four years for that project.

The Company investigated each plan’s
potential impact on the environment using
scenario - and risk analysis. Since the
preferred plan described in Section 6 relies
on - cost effective DSM programs and
relatively low  environmental = impact
resources — oil and/or natural gas-fired CTs
and combined cycle units — it is also
preferred when environmental impacts are
considered. Thus, this plan is robust across
most of the planning assumptions used in this
study. - ' '

The financing requirements for resources
included in the preferred resource plan
should not have a significant impact on the
Company. This assumes that reasonable rate
treatment for both supply-side and demand-
side resources will be provided.

Construction - expenditures for the new

- resources included in the plan are expected

to average approximately $120 million per
year over the planning period with no one

~ year exceeding $250 million.- This relatively

smooth pattern of expenditures is due to the
phased installation.of demand-side programs,
the relatively short construction time for the
supply-side facilities and the magnitude of
the capital .investment required for 75 MW
combustion turbines and 180 MW combined
cycle units.

Table 8-1 compares the preferred

‘resource plan with the plan that would be

preferred if probable environmental costs
were not considered. This table shows that
the need for the first combustion turbine is
advanced one year by the preferred resource
plan. - Although the timing of unit additions

-differs between the two plans, they both

include the same resource additions over the -
twenty year planning horizon — except for
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one additional combustion turbme in the
preferred resource plan.

- If the units inthe preferred resource plan-

were all acquired with the controls necessary
to meet the increased environmental mitiga-

tion requirements assumed in the develop-

ment of the plan, the additional equipment
costs would result in-a 30 year 1995 PVRR
of $61.5 million over the equipment costs for
a plan based on existing environmental re-
quirements. The 30 year PVRR includes the
20 years of the planning horizon and the
additional 10 years used to account for end
effects. This is the expected amount that
would be required to provide for the
uncertainties of future environmental regula-
tion. It only accounts for added control
equipment expenditures..

The likelihood of = changes in

environmental regulations will be assessed -

- prior to each future unit commitment. The
$61.5 million PVRR calculated in this plan as

the cost to insure against an uncertain

environmental future, assumes that all future
“unit purchases will be made without
~ additional information.

~The preferred resource plan is somewhat _

insensitive to assumptions on probable
environmental costs due to its reliance on
combustion turbines and combined cycle
units operating on natural gas, " If the

Company needed base type capacity at this .

time, instead of peaking and intermediate
capacity, probable environmental costs
would have had a greater impact on resource
selection.

The average system rates (as. calculated

by MIDAS) for the preferred resource plan

increase at approximately 63% of the
inflation rate used in the analysis. This value
increases to about 67% of the inflation rate
when probable environmental -costs are
considered. Thus, in real terms, electric

rates are expected to decrease over the,

planning horizon. This moderate growth in

nominal - average system rates—should not -

have an adverse impact on utility customers.
8.2 IMPLEMENTATION RESPONSIBILITIES

- The following  departments  are
responsible for performing the detailed work
of ‘planning, scheduling, and implementing
projects associated with acquiring resources
once they are included in an ERP.

Resource Planning- — Design and
analyze demand-side programs, forecast
customer energy and peak demand
requirements, plan future resource additions.

Transmission Planning — Plan and

- schedule major transmission, subtransmission

and major substation facilities.

E&C  Electrical Engineering -
Schedule, design, and procure transnnssmn
and substation facilities.

E&C Mechanical Engmeermg Plan,
schedule,

modifications to existing generation facilities.

'~ E&C Construction & Services —

Manage outside construction labor and
prov1de draﬁmg and  clerical support
services.

Power Plant Maintenance and
Engineering - Plan and schedule
improvements and modifications to existing
facilities. = These projects are generally
smaller in scope than projects carried out by

the Mechanical Engineering Department.

Fossil Fuel — Procure fossil fuels, other
than natural gas, for Company facilities.

Nuclear Licensing & Fuels — Procure
Callaway Plant nuclear fuel.

Environmental '_Services "— Conduct
environmental impact studies and obtain
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permits for continued operation of existing
facilities as well as new facilities.

Energy Services — Evaluate and acquire
long-term purchased power. Procure
Natural gas for Company facilities.

Division Marketing — Perform market
research, program design, schedule, and
implement =~ demand-side =~ management

. programs. |
Distribution Engineering — Implement

loss reductions on the distribution system if
cost justified. ‘

The responsible departments are charged
with reviewing the parameters used in the
development of the ERP for their specific
areas and notifying Corporate Planning if any
parameter ¢hanges would warrant an early
plan review. '

8.3 DEMAND-SIDE IMPLEMENTATION
Over the past few years, UE has made

considerable progress "in building the

capability to evaluate demand-side resources.

‘The Company has impiemented several pilot
programs in addition to conducting market -

and end use research,

This ERP has identified several new,
potentially ~ cost-effective,  opportunities.
These opportunities will be carefully
evaluated by using pilot programs to test
their effectiveness.”  Critical uncertainties
include customer response, load impacts, and
costs to manage and verify demand-side
resources. UE expects the pilot phase of
demand-side resource development to extend
at least through the end 0f 1996.

Programs will be expanded to larger

scales over time as they are determined to be

cost-effective and the mechanisms necessary

for effective implementation, management

and evaluation are in place. For planning
purposes, the Company has assumed that
full-scale implementation of cost-effective

programs will occur in 1997.- Actual fuil-
scale implementation of individual programs
could occur before or after this date
depending on the progress of capability
building and the need for additional
resources.

The following is a discussion of the
major activities UE has recently completed,
or is currently undertaking, to build its
capability to implement cost-effective
demand-side resources.

Pilot Programs
"Cold Cash"

This - program  offered residential
customers a free removal and recycling -
service for old, inefficient refrigerators and
freezers. In addition, a $50 savings bond
was provided as an added incentive.
Program evaluation suggests that the savings
bond is unnecessary and that free riders need

" to be minimized if the program is to be cost-

effective. The program design used in this
ERP reflects the experience gained by the -
Company through "Cold Cash." The pilot
results were used in the screening analysis of
the Residential Refrigerator and Freezer
Removal programs. :

In Concert With The Environment®

The goal of In Concert is to provide
cost-effective  demand-side. management
through education. The program uses an
energy survey to educate high school
students and their families about household
energy usage. In addition to teaching the
importance of efficiency and environmental
awareness, the program provides customers

~with a bill disaggregation and customized

recommendations for a variety of energy
efficiency measures.  The program has

reached thousands of - students across-

numerous school districts over the past three
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years.  Process evaluation and impact
evaluation are currently underway. The pilot
1is testing the assumptions used in the
. screening of the Residential Water Heater

and Lighting Measures, Building Shell

Measures, and Setback Thermostats - Gas
Heating Customers programs.

"No Sweat" Residential Energy Management
Program :

During the summers of 1993-94,
residential customers received bill credits in
return for allowing UE to cycle their air
conditioners during peak times, Additional
_ participation is being solicited in 1995; the
final year of the pilot. Program evaluation
will include a detailed analysis of load
impacts, free riders, and reasons for
participation. Preliminary data suggests that
customers have not experienced -significant
discomfort during cycling periods and
continuous financial incentives may not be
required for prolonged participation, which
could help the program become cost-
effective. The pilot is testing the
assumptions used in the screening of the
Residential Central Air Conditioner/Heat
Pump Cycling program.

"Green Key"

Through this pilot program, UE will
investigate - the  cost-effectiveness  of
providing  builder  reimbursement to
encourage the installation of specified energy
efficiency measures in the residential new
construction market. The reimbursement

will be equal to the incremental cost of the

specified energy efficiency measures for
. electrically heated homes. These measures
include higher levels of ceiling insulation,
low emissivity windows, basement wall
insulation,  -programmable  thermostats
(single-family only), duct sealing, and
building sealing to reduce air infiltration.

- efficiency measures.

The program wiil invoive up to 500 units in
the UE Missouri territory, with 100 units
being targeted for low income housing. The
pilot is scheduled to begin upon Missouri
Public Service Commiission approval of
tariffs. The pilot will test the assumptions
used in the screening of the Residential New
Construction Building Shell Measures
program. ’

Energy Savings P_artnership Progl_" am

This pilot program was implemented in -

August 1993. The program is intended to
reduce the energy and/or demand
requirements of existing commercial
buildings and to provide insight into the
energy use and technical service needs of the
customer. The program design calls for the
Company to provide a variety of technical
and administrative services to encourage
commercial customers to implement electric
Examples include
lighting retrofits, more efficient  HVAC
equipment and energy management systems.
In addition, the Company may provide loans
to customers who qualify for such services.
Several audits are currently under way. The
pilot is testing the assumptions used in the
screening of the Commercial Audits
programs — Level I - Walk Through Audit,
Level TTA - Engineering Study Lighting
Emphasis, and Level IIB - Comprehensive
Building Modeling.

- Begun in mid-1993, this program
encourages industrial customers to install
high efficiency motors when they replace
failed or existing motors. The program uses
informational brochures and software to
assist the customer with motor purchases.
Interested customers will be given assistance

in analyzing the economics and application of

high efficiency motors and  drives.
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Preliminary information suggests that the
program  has  successfully influenced
customers to avoid making motor purchase
decisions solely on initial cost. The program
also offers a free on-site efficiency evaluation
of selected motor applications for those
customers having qualified demand/energy
reduction opportunities. The pilot is testing
the assumptions used in the screening of the
Industrial MotorMaster Software and
MotorMiser Audit programs.

Customized Industrial Process Audits

This pilot program began in the summer
of 1993. Its purpose is to encourage
industrial customers to make process-
oriented efficiency and demand control
improvements.  Industrial customers are
being offered the opportunity to have their
production processes evaluated by a
nationally recognized expert in their specific
industrial field. = Recommendations have
included: replacing existing electric motors
with high efficiency motors or adjustable
speed drives, improving compressed ‘air and
refrigeration systems, installing heat recovery
systems, insulating  energy intensive
processes, and deploying energy-saving
technologies. Recommendations on how to
best use existing curtailable and off-peak

_power rates are also provided. The pilot is-

testing the assumptions used in the screening
of the Industrial Customized Process Audit
program.

Demand and Energy Control Information
Program '

This pilot program was kicked off with
an informational seminar in February of
1995.  The purpose of the program is to
encourage industries to install demand and
energy monitoring equipment at their plants.
The program supplies each participant with:
their load profile, strategies and reasons for

monitoring their electric usage, local energy
control successes, and an opportunity to
view currently commercially available
equipment. Trade allies would ‘be relied on
to deliver the program to.the greatest extent
possible.

The pilot is testing the a-ssurﬁptions used
in the screening of the Industrial Demand &
Energy Control Information program.

w

Rider G” Curtailable Power Pilot Project

This pilot program was fielded in Union

Electric’s Missouri service territories in
September of 1994. The purpose of the
program is to encourage larger customers to
curtail demand during periods of system
stress.. The pilot provides a performance-
based bill credit to participants who curtail
demand during requested periods. The pilot

'is available to customers with curtailable

loads as low as 1,000 kW and allows some
compliance flexibility.

This pilot will test the assumptions used
in the screening - of the Standby
Generation/Curtailable Power Rate program,

Small Commercial Walk Through Audit

This program would provide small
commercial ‘establishments .an expert auditor

‘who-would enter information on sources of

energy use into a computer. When the
analysis was complete, the customer would
receive a dissaggregation of past energy use
by end use and recommendations for

improvement, including simple payback

analysis. The audit recommendations would
be expected to primarily address lighting
measures. The audit would be provided at a
small fee to participating customers (weil
below the actual cost of the audit). A list of
contractors and institutions providing
installations and financing would be made
available at no charge. A pilot is scheduled
to begin during 1995. This pilot will test the

‘Schedule 1-62




62 Plan Selection and Implementation

~ assumptions used in the screening of the
Small Commercial Do-it-Yourself Audit and
Walk-Thru Audit programs.

End-Use and Market Research Projects
Commercial End Use Research '

This project included on-site surveys of
800-commercial buildings throughout the UE
service area. As a result,; hourly end-use
load profiles for 32 commercial building
prototypes have been developed.  This
database was used in the commercial sector
load forecast, as well as in demand-side
resource ‘analysis. Data from the project has
also been provided to Missouri and Illinois
state agencies studying the economics of
improved building codes. '

Industrial Market Research Proi.ect

In- order to better position industrial
DSM programs to meet customer needs, UE
- conducted a survey of its larger industrial
customers in 1993. A total of 122 large
industrial customers were surveyed.

The survey found that: 7
 Barriers to energy-efficiency vary with
the industrial segment. Major barriers

include first cost and lack of personnel
and time.

. Indus:"'gﬁeS are most concerned with
increasing productivity and product
quality and are not overly concerned

about fuel costs when making
equipment purchases. '
o Industries need relatively quick

paybacks to perform energy-efficiency
improvements (<2 years).

.o The majority of those industries
surveyed  were  interested in
participating in - Union  Electric’s |
Industrial  Process  Audit and
MotorMiser pilot programs.

“Study

The study suggests that industries are
interested in energy-efficiency as it pertains
to increased productivity, quality, or
environmental compliance.  This finding
strengthens Union Electric’s belief that
energy-efficiency should be marketed to
manufacturers as a part of process
improvements.

1993 Residential

Market _Segmentation

The objective of this research was to
investigate residential customers’ attitudes
toward energy usage, conservation, and
efficiency. The data was acquired using
geodemographic techniques so that the
Company could better target its marketing of
energy-efficiency messages and programs.
Some of the findings were that: '

- o Customer.  attitudes toward
conservation are not strong predictors
of their likelihood to take such actions.

e UE conservation efforts need not
exceed the customers’ own level of
effort in order to achieve high
favorability and.loyalty ratings.

e Customer attitudes toward Union
- Electric and their conservation efforts
do not appear to be a function of
demographics.
The study’s findings will impact how
Union Electric communicates and delivers
efficiency programs to residential customers.

_Residential End-Use Research

This project included on-site surveys of
511 residential homes throughout the UE
service area. As a result, hourly end-use
load profiles for 15 residential building
prototypes have been developed. The load
and energy impacts of 29 demand-side
measures were also evaluated. This database
was used in the residential sector load
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forecast, as well as the demand-side resource
analysis. ' |

Future Programs

The Energy Resource Plan has identified
several potential demand-side resources that
need further evaluation over the next few
years. Potential pilot programs in the
residential sector include a low income
program and a new construction program. A
pilot program is needed in the commercial
sector to address thermai storage. Potential
pilots in the industrial sector include a more
detailed analysis of rate incentives for
dispatchable standby generation and an
investigation into the economics of providing

real-time load information to customers for

load management and process control.

- 8.4 SUPPLY-SIDE IMPLEMENTATION

The first year the UE system is expected
to need new supply-side capacity based on

- the preferred resource plan is 2001. CT

installation requires a minimum of two years
advance notice for an existing site. Thus,
this decision would not be required until
1999.. However, under the high load growth
scenario the need for new peaking capacity is

~advanced to 1999, based on planning

assumptions for that scenario.

“Recognizing the possible need to install

future CTs on short notice, the Company has
taken steps to assure minimum lead time.

A CT site selection study which was

completed in 1990 was updated in 1992.°

The study identified the Meramec plant as
the best site for the next CT, and sites at two
other Company owned substations as
locations for subsequent CTs. In addition to
site selection, work on identifying key issues
which affect CT procurement and
engineering has also been completed. This
advance work will help reduce CT lead time.

Although a lead time greater than two years

- decisions are ‘not

would be required for a new site, it could be
shortened by obtaining a de minimis permit,
as allowed for in Missouri 10 CSR-6.060,
and then pursuing full environmental
permitting during unit installation. The risk

_involved in pursuing this option would not .

be taken unless absolutely necessary to
provide for system reliability. The
availability of interchange power in the

Midwest makes this an unlikely event,
The lead time for installation of E

evaporative cooling or thermal storage
equipment on existing CTs is approximately
one year. These options may provide 22 to
65 MW of the Company’s new CT
requirement. These technologies ~will

_ continue to be reviewed in order to obtain

better operating and cost data.

The Keokuk rewind project requires
about three years to implement. This

‘includes one year for preliminary  design

work and two years for
procurement and installation.

generator

- The Taum Sauk .runner replacement
project requires approximately three years

* lead time, two years for runner procurement

and one year for construction. The model
testing and preliminary engineering work
required prior to runner procurement is
expected to take one year and is included in
the current budget. A decision to proceed:
with this project is needed in May, 1997.

Intermediate and  base type capacity
‘ required  until
approximately 2004. As part of the
Company’s normal . planning process, the
load forecast and capacity addition needs are
reviewed annually. :

New resource options will continue to be
evaluated as information becomes available.
In addition, the Company’s current efforts to
assess the viability of wind resources in the.
UE service area will continue.
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The Company will consider competitively
bidding future supply-side resources prior to
making a unit commitment.

The preferred resource plan is shown in
Table 6-7.

Schedule 1-65

-y
=




[,
{

Plan Selection and Implementation 65

Table 8-1
Comparison
Preferred Resource Plan
and
DSM-20 Plan W/O Probable Environmental Costs
Plan
Year -Preferred Resource Plan Without Probable
Dsm20 Environmental Costs
DSM 20
1995
1996 ‘
1997 Stoux Improvement Sioux Improvement
1998 CIPS PP CIPS PP
1999 KGR KGR
2000 Taum Sauk 50 MW PP
50 MW PP
2001 1CT Taum Sauk
2002 Extend AP&L Extend AP&L
1¢T 1CT
2003 1CT- 1CT
2004 1CT 1CT
2005 acT acr
2006 1CT 1CT
2007 1CT 1CT
Extra Joppa
2008 Repower V5&6 Repower Ven 586
Extra Joppa
2009 1CT 1CT
2010 Repower Ven &4 Repower Ven 384
2011 :
2012 1CT
2013 1CC 1CC.
2014 1CT
CT (MW) . 825 750
cC (Mw) 180 180
. Repower (MW) 510 528
Upgrades (MW) 116 116
Total - Supply (MW) 1631 1574
DSM ( MW) 268 268
Total (MW} 1899 1842
Environmentat Cost Premium .
20¥r+ 10 YrBxt. $61.5 Base
PVRR {Million)
Sioux Sioux 16 MW Improvement
CIPS PP CIPS 150 MW Power Purchase
KGR Keokuk Generator Rewind - 20 MW Capacity Equivalence
50 MW PP 50 MW Intermediate Power Purchase
Repower V384 Repower Venice Units 3 & 4
Repower V586 Repower Venice Units 5 & 6
Extra Joppa Increased Utilization Of Joppa Energy
Extend AP&L Extend The Present Purchase Contract With APAL As Provided For In The Contract
TS Taum Sauk Runner Replacement - 8) MW
DsSM

) Demand-Side Menagement Capacity Equivalence ,
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