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PREFACE

YEAR 11 ETF PUBLICATION

The Urban Consortium for Technologies potential alternate fuels with support from
(UC) is composed of over forty of the teaming and partnership activities among
largest cities and urban counties by cities and countic:s, utilities and other
population in the United States. The relevant private sector organizations that
Consortium provides a unique forum to have matching interests. The 1990
def'me urban problems common to its Alternative Vehicle Fuels unit consists of:
member governments and to develop,
apply transfer and commercialize Albuquerque, NM-Alternative Fuel
technologies and innovative management Vehicles in Municipal Duty Cycles
techniques to address those problems. Broward County, FL -- Dual Fuel

Conversion Demonstration
The Urban Consortium conducts its work Detroit, MI -- Assessment of AFV
program under the guidance of Task Availability to Meet Emergency
Forces structured according to the Contingency Planning and Long Term
functions and concerns of local Public FIeetlntegration
governments. The Urban Consortium Denver, CO--Alternative Fuels ana
Energy Task Force (UCETF), with a core Transportation Management Associations
membership of 20 large cities and Houston, TX--CNG Fueled Vehicle
counties, was formed in 1979 to help Comparison
improve urban energy management New York, NY --Alternative
decision-making through applied research Transportation Fuels: Infrastructure
and technology transfer. The UCETF Issues
focuses on developing and sharing new Pittsburgh, PA --Compressed Natural
approaches and innovative solutions to Gas as an Alternative Vehicle Fuel
energy management problems with San Diego, CA-- Siting Alternative
interested local governments. Projects Fuel Filling and Maintenance Stations
with similar subjects are organized into
Units with each unit managed by a
selected Task Force member. ELECTRICITY MANAGEMENT

A description of the Units and projects Energy costs can place a severe burden
included in the 1990 program are as on residents and limit economic growth
follows: for both energy-intensive industries and

the vital small business sector that
provides the majority of today's

ALTERNATIVE VEHICLE FUELS employment opportunities. Urban
governments, therefore, need to have the

Alternative vehicle fuels offer a very ability to manage both the use and
strong potential to aid in the reduction of demand for electricity supplies. The
US dependence on foreign oil supplies, emphases on the 1990 electricity
with the concomitant benefits of management projectsincludeattentionto
decreased air pollution in urban areas, broad issues of electricity cost as an
Local governments can play an economic factor in commercial
instnm_ental role in realizing this potential development decisions, procedures for
through practical applied research and the design of major new public facilities,
highly visible demonstrations for and the feasibility of emerging
alternative fuel and technology options, decentralized and/or alternative sources of
Projects in this topic area piace a strong electrical energy. This 1990 unit consists
emphasis on the examination of ali of:



Chicago, IL -- Central Station DHC San Jose, CA -- The Sustainable City:
Phase I Feasibility Analysis Phase H
Columbus, OH--Electrici_. Demand San Francisco, CA--The Sustainable
lmpacts of New Indoor Air Quality City: Phase H
Standards St. Louis, MO --Pilot Program for
Dude County, FL -- G l o b a l, Energy Efficient Mortgages
Automated Urban Government Energy Washington, DC--Energy Efficiency
System (GAUGES) in Public Housing
Detroit, MI-- Hydraulic Waste
Energy Recovery City of Detroit Water
Distribution System WASTE MANAGEMENT
Kansas City, MO --Use of
Cogeneration System to Control Electrical Effective and environmentally sound
Demand waste management is a concern of local
Montgomery County, MD -- government that only promises to growin
Integrated Energy Planning for a New its significance through the decade.
Detention Center Urban strategies for waste management
New York, NY -- Strategies to Reduce are evolving into coherent approaches that
Electricity Cost in New Commercial integrate traditional collection and
Construction disposal practices with new emphases on

waste source reduction, separation and
isolation of hazardous wastes, and

ENERGY, ENVIRONMENT AND practical recycling procedures. This
ECONOMIC DEVELOPMENT yea_esunit consists of:

Today's urban centers face critical and Hennepin County, MN-- Household
continuing problems that constrain their Hazardous Waste Processing - Phase H
ability to provide affordable housing, to Houston, TX -- Solid Waste Integrated
reduce congested highways, and to Cost Analysis Model: An Applied
improve air quality, waste management, Decision Making Tool for Municipalities
and economic development. The efficient Memphis, TN -- Sludge Storage
use of energy and the development of Lagoon Biogas Recovery
alternate, clean energy resources canhelp New Orleans, LA -- Pyrolysis
address these broad community problems Disposal of Scrap Tires
and contribute significantly to achieve San Diego, CA -- Mixed Plastics
truly sustainable, environmentally Recycling
responsible, and economically viable Seattle, WA -- Evaluation of
communities. This unit, therefore, deals Hazardous Waste Management Programs
with community problems, from
affordable housing to alternate clean
energy resources. Urban strategies to Reports from each of these projects are
improve energy-sustainability will require specifically designed to aid the transfer of
attention to both broad based institutional proven experience to other local
changes, as well as specific projects governments. Readers interested in
desil_ed to encourage the application of obtaining any of these reports or further
appropriate technology and community information about the Energy Task Force
development practices. This 1990 unit and the Urban Consortium should
consists of: contact:

Phoenix, AZ -- Impact of Heat Islands Energy Program
on Cooling and Environment Public Technology, Inc.
Los Angeles, CA -- Heat Island 1301 Pennsylvania Avenue, NW
Mitigafugn Washington, DC 20004
Pima County, AZ -- Tucson Solar
Village
Portland, OR--The Sustainable City:
Phase H



TABLE OF CONTENTS

TABLES AND FIGURES ...................................................................................... i

CHA_vrER 1. GI_II_:_L BACKGROUND AND DES_ONS
L PURPOSE OF THE STUDY .... 1

II. STUDY OBJECTIVES, ......................... ........................... 1

A. ReportOverview........... ...............................................................................2

III WHAT IS LEAST COST LFrK,1TY PLANNING?.............................................2

IV. THE I.F_ASTCOST UTILITY PLANNING PR(XXESS............................. 4

A. ApproachesTo LeastCostUtilityPlatmmg.==, = .................................................5

CHAFrER 2.TO _ COST PLANNING IN ILLINOIS

L BACXGROU/fD ................................................................................................... 9
A. The Planning Process.........................................................10
B. PolicyActionsAvailableTo ImproveSystemBehavior......................................................11

IT- COMMONWEALTH EDISON'S LEAST COST UT'ILITYPLAN ................................................13
A. Background.........................................................................................13
B. Demand-Side Management Analysis............................................ 14
C. Evaluation of Suppty-Side Resource Options. ................................... 17
D. Potential Barriers To Least Cost Planning..__=...._=: ............ .................................... 18

rr[_ CONCLUSIONS. ............................................................................................................................._.20

CHAPTER 3. C'LA_IC AND CO£L,ABORATIVE APPROA_ TO

LEAST COST PLANNING
L INTRODUCTION ...........................................................................................................................25

II- A COU..ABORATIVE APPROACH TO LEAST COST PI..ANNING -
MICHIGAN EI_CIRIC OPTIONS STUDY ......... ?_
A. BACKGROUND ............................................................................. 25
B. MAJOR PROJECT GO,_LS AND OBJECrlVF.S ........................................................ 28
C. INTEGRATED ANALYSIS ........................................................................... 28
D. GENERAL CONCLUSIONS AND RECOMMENDATIONS ..........................................31

l]Z AN ENERGY EFFICIENT BLUEPRINT FOR CALIFORNIA -
THE COLLABORATIVE PR_ ........ "_2
A. BACKGROUND ............................................................................................................................32
B. OBJECTIVES AND ACCOMPLISHI_fENTS ........................................................................32



IV. A CLASSIC APPROACH TO LEAST COST PLANNING IN NEW YORK STAFF ...._ 35
A. BACKGROUND ................................................................................................................. 35
B. PURPOSE AND SCOPE OF THE PLANNING PROCESS ............................................36
C. ALTERNATIVE PLANNING SCENARIOS ..................................................................... 36
D. MEETING FUTURE ENERGY NEEDS ....................................................................... 37

V. CONCLUSIONS. ............................................................ .39
A. COMPARING PLANNING APPROACHES ....... .39

CHAFFER 4. _ AND BARRIERS IN LEAST COST UTIL/TY PLANNING
L INTRODUCTION .... _ .... ............... .... ...... 49

Ii KEY ISSUES IN I2_AST COST PLANNING ................... 49
A. FORECASTING .............................................................................................................. 49
B. PLANNING OB.IECFIVES ............................................................................................... 51
C. DATA REQUIREMENTS .......................................................................-55
D. RESOURCE OPTIONS ...._ .............................................................................................. _57
F_. EVALUATING AND SCREENING RESOURCE OPTIONS .............................._58

A. TECHNICAL POTENTIAL VS. MARKET POTENTIAL._ .........................64
B. COST RECOVERY ....................................................................................64
C. INEQUrUES................................................................................................. 66
D. ACID RAIN LEGISLATION ............................................................................................... 70
E. COMPETITIVE BIDDING ..................................................................................................... 71

.

CHAPTER 5. THE MUNICIPAL ROLE IN LF_,A,VFCOST PLANNING
L INTRODUCTION, ............................ _...... 75

Ii MUNICIPAL ROLES IN LEA,_ COST PLANNING .... _ _ ............... ............ 76
A. INTERVENTION ................... 76
B. PARTICIPATION IN COLLABORATIArE AND OTHER PARTNERSHIP

PLANNING EFFORTS ............................................................................................78
C. PUBLIC ADVOCACY AND LOBBYING ...........................................................83
D. EXERCISE OF POLICE POWERS.. ..............................................................................88

HL CONCLUSIONS__ ........ _.... _ _ .¢X)

CHAPTER 6. CONCLUSIONS AND RECOMMENDATIONS
L INTRODUCTION AND LESSONS LEARNED_ _ _ ............ _- .... -_ 93



TABLES AND FIGURES

Table 1. Steps In The Least Cost Utility Planning Process ..............................................5

Table 2. Overview Comparison Of Ali Reference Scenarios ............................................30

Table 3. Utility Proposals For Program Redirection ...........................................................33

Table 4. Comparison of Air Emissions, Fuel Use And Cost .............................................37

Table 5. Advantages And Disadvantages To The Classic Approach To LCUP ..........40

Table 6. Advantages And Disadvantages To The Collaborative

Approach To LCUP ................................................................................................42

Table 7. Alternative Load Forecasts ....................................................................................50

Table 8. Comparison of Air Emissions, Fuel Use And Costs In New York State ......53

Table 9. MEOS Analysis .........................................................................................................54

Table 10. Potential Resource Options ...................................................................................57

Table 11. Utility DSM Budgets ..............................................................................................58

Table 12. Resource Screening Process ................................................................................59

Table 13. Resource Misallocation Caused By The No-Losers

Test (Even When Demand-Side Resources Are Free) ......................................61

Table 14. Regulatory Incentive Structures For DSM Investments .....................................66

Table 15. Conservation Pricing Example - Micro Perspective Participating House ......67

Table 16. Conservation Pricing Example- Micro Perspective NonParticipating

House .............................................................................................................................68

Table 17. Conservation Pricing Example - Micro Perspective

NonParticipating House (Previously Weatherized) .............................................68

Table 18. Energy Related Areas Subject To The Influence Of Local Government ......89

Figure 1. Resource Mix Under Various Scenarios ................................................................29



APPENDICES

APPENDIX 1. GLOSSARY OF TERMS

APPENDIX Z LEGISLATIVE LEAST COST PLANNING INITIATIVES

APPENDIX 3. STEPS IN THE 'LEAST COST PI..ANNING PROCESS

APPE2qDIX 4. POLICY PRINCIPLES FROM THE CAIJFORNIA COLLABORATIVE

APPENDIX 5. PACIFIC GAS & ELECTRIC DSM PROJECq'ED SAVINGS

APPENDIX 6. NEW YORK STATE RECOMMENDATIONS

APPENDIX 7. STATE PUC APPROACHF_ FOR INCORPORATING ENVIRONMENTAL
EXTERNALITIES



ABSTRACT

"MUNICIPAL GUIDE TO _ COST UTILITY PLANNING"

The recent track record of "traditional" electricity planning, which entails selection of

supply side resources to meet forecasted demand, has not been good. There are numerous

examples of utilities incorrectly forecasting demand and over-building generating capacity

while others underestimated growth and have had to cut demand and find alternate power

sources to avoid outages. A potential solution to this problem is the continuing

development of Least Cost Utility Planning (LCUP). Regulatory commissions, consumer

advocates and utilities are increasingly relying on LCUP as the most responsible way to

avoid construction of new capacity and alleviate anticipated shortages caused by

cancellation of construction projects, load growth, or natural replacement of aging capacity.

The purpose of this report is to provide municipalities a starting point for

evaluating their servicing utilities or states' least cost plan. This was accomplished by:

• Identif_ng key issues in LCUP.

• Reviewing examples of the collaborative and classic approaches to LCUP in
IUinois, California, New York State and Michigan.

• Cataloging municipal authorities and strategies which can influence or
support LCUP activities.

Results of the project indicate that through a basic understanding of LCUP

processes and issues, municipalities will be in a better position to influence plans or, if

necessary, intervene in regulatory proceedings where plans are adopted. Constraints to

municipal involvement in LCUP include statutory limitations, resource constraints, and a

lack of knowledge of indirect authorities that support the LCUP process.



If recent history is an ac:curate indicator for the future, new planning processes must be identified

that fashion strategies to avoid past mistakes. That perspective is especially appropriate in the field of

electricity planning, given the combination of distant planning horizons, uncertainty, conflicting policy

objectives, and the vast array of demand and supply-side options available to meet energy neexls. In response

to these circumstances, the concept of LCUP has gained acceptance among regulatory commissions,

consumer advocates and utilities.

A study performed for the FAectricPower Research Institute (EPRI) showed that at least 43 states

have functioning LCUP strategies or are considering, developing, or implementing a planning process that

will ensure the most cost-effective mix of new generating facilities and DSM. 2 The same survey polled

regulatory commissions to ascertain factors influencing LCUP adoption. In response to inquiries regarding

motivation, some of the contn'buting factors fall into the broad categories of capacity constraints, capacity

surplus, relatively high rate increases, and "ideological" commitments. With respect to capacity, regulators

felt that LCUP may provide the most responsible way to alleviate anticipated shortages caused by

cancellation of construction projects, unanticipated load growth, or natural replacement of aging capacity.

The desire to avoid construction of new capacity whenever practical was often cited as a primary reason to

consider LCUP. The survey also indicated a relationship between electric rates and LCUP development

trends; the seven states showing no interest in LCUP ali have lower than average electric rates. 3

The LCUP process might be said to begin where traditional planning ends. LCUP seeks to utilize

ali available resources for meeting future demand, including load management, renewable energy resources

and cogeneration, as well as traditional, central generating station supply choices. The National Association

of Regulatory Utility Commissioners (NARUC) defines LCUP as a: "_ _'o/nov/de re//abte

serv/c_ azOu_/owe_ overa//c.oa wit_ a mi_ orbs/de and demand-s/de reumrc._ as_ conm_utors

/meyaua/nra a c.onmmn _ auu ttd/e _ and _ _ to unc.enaina_ and to cope w/O,

N,tatemating/teas/wu, ataan amongma/onat vaatay
mvic¢ andar _"

The Northwest Power Planning Council (NPPC) s developed North America's first official least cost

plan in 1983. Its goal was to indefinitely defer construction of large-scale power plants and make

conservation the Pacific Northwest's dominant source of new electricity supply. DSM resources often form

the basis for a LCUP strategy because energy efficiency improvements are, for a broad range of end-use

requirements, often the most cost-effective of ali resource options. NPPC noted the following advantages

to DSM:



* b'lz_ilit_. DSM is a flexrole means of acquiring energy supplies because mid-course
corrections to account for changing conditions can be accommodated.

* Short Lead _ the relatively short lead time required to design and implement DSM
avoids the need to make large capital investments far ahead of the time when a new
resource is expected to be needed.

* CloserMatch WithNeeds:rbesmallincrementalsizeofeachconservationactivitypermits
a closermatchingof supplywithnew demand.

* BetterF.zonomicTracking:DSM opportunitiestendto trackeconomiccycles,ensuringthat
the resource is largest,when the need for it is greatest.

* Reduced Risk: DSM savings occur simultaneously with the expenditure of the investment,
thus reducing the risk of investing large sums of capital in projects that may never actually
produce power.6

The urgency of DSM is underscored by the "lost opportunity" feature that is characteristic of many

long-lived measures. These "lost opportunity_ resources are cost-effective resources that would lose their

cost-effectiveness ff not developed or maintained now or in the near term. A primary example of such a

resource is the energy efficiency of new buildings. Since many energy saving measures cannot be installed

cost-effectively later, buildings constructed without these measures will continue consuming energy

inefficiently,7

IV. THE _ COST, LrI'IL_L:_.'._O PROCESS

Regulatory commissions and/or _t,_,_ ,_-ner_ offices typically enjoy authority to develop LCUP guidelines

which will determine the resource _, ultimalely selected, the time frame for resource acquisition and the

nature of the implementation plan, e.g., pilot programs or full scale acquisition of resources. Guidelines can

be procedural in nature (requiring u_ilities to file demand forecasts and other data and information) and/or

substantively oriented (requiring utilities to devise specific programs or meet specific), and are generally

intended to assist utilities to better perform their planning functions while assuring consistency among

plans filed by utilities in a state. Appendix 2 provides a representative sample of statutory mandates that

have resulted in LCUP activities and illustrates the degree to which legislative initiatives influence LCUP

development.

According to NARUC, LCUP typically consists of eight_en discrete steps8 which are highlighted

below in Table 1. Appendix 3 provides more detail on these steps, as well as an overview of the LCUP

process.

4



TABLE 1

IN THE _ COST UTILn'Y PI_'NING I_OCESS

1: Identify the o_ of the plan.

2: Dcv_op one or more load growth fore_z_s.

31:Determinethelevehsofcapacity_ foreachyearoftheplan.
t

4: Identifyresourcesneededtobridgethcgapbetweenexpectedloadsand
capmt_.

STEP S: Evaluateallresourcesina cons_tentfashion-

6: Selectthemostpromisingoptionsforfashioninganeffective,flesable,and
plan.

7:.integratemethodaofsupptyingneededpowerwithmethodsforco,trotting
and moderatingdemand.

8: Constna:tscenarios,pittingtheselected_ ofoptionsagainstpossible
economic,environmental,and racial_-cumstances.

I

STE_ 9:.Evaluatetheeconomicandtechnicalsuccessofeachmixofoptionsunder
thech_um_tancmofvariousscenarios.For_mmple,low,moderateand highload
_ uz_fk_.

t

IlkAnalyzetheuncertaintiesassociatedwitheachpossibleplanofaction.
t

STEP 11:Screenth_alternativestoeliminatethosethatarenotsuitable.

12:Rank orderthealternativecoursesofaction.

13:Testeachalternativeforcoat-e./lectivenc_tfroms varietyofviewpoints.

STEP 14:Reevaluatethealternativesconsideringeconomic,environmental,and
societalfacton.

15:Selecta planforimplementation,one thatmostnearlysatisfiesallthe
obj_ ofthe plan.

STEP 16: Do_op a plan of action.
I

17" Implem_t the plan of action to bring about the least c_t provision of
electric pow_.

ST_P 18_ Monitor and evaluate the ope_t/on of the utility under the plan and
tev/s/rig the plan as n_.

A. APPROACHES TO LEAST COST _ PLANNING

There are two standard approaches to LCUP: Classic and Collaborative.

The ClassicApproachstartswithdevelopmentof statutoryguidelinesforutilitiesto followin

producinga planfortheirindividualserviceterritory,ltisa Icgal#cgulatoryprocesswithexactprocedures,

timetables,and rules,ltisinterventionist,withpartiessubmittingexpertwitnesses,testimonyand cross

examiningone anotherbeforetheregulatorycommission.

5



The Collabo_ Ap_ isa variationIo theClassicbut largelyfollowsmany ofthesame

planningand methodologicalrequiremen_The process,thoughoftensanctionedby regulatoryand other

governmentalbodies,largelytakespiaceoutsideadjudicatory,i.e.,hearingroom setting,andsea,kstoavoid

the adversarialconsequencesof the Classicapproach,lt emphasizesflexibility,programmatic

accomplishments, partnerships, trial and error, is process and consensus oriented, and is responsive to

political and other outside influences. 9 The process, envisioned as a structured negotiation, involves

traditional adversaries coming u_gether to jointly design, implement, and monitor programs. Fundamental ..

differences between collaborative par_cipanls _ not be successfully resolved; each party maintains its

prerogative to address these differences through litigation. If and when this happens, however, the debate

on such issues should be better focused and better informed through the work that has gone on among

parties.

.... J



HMDNOTHS - _ ONE

1. ,':_le _?:_crgyTask Force funded 33 research projects in municipal and coun.,:yjurisdictions throughout the
U._ _n ,t._:)0.

2. "Status of"Least-Cost Planning in the United States," prepared by Barakat, Howard & Chamberlin,Inc.,
Oakland, California, December !988. Among major electricity stakeholders, there exist various definitions
and interpretations of LCUP, thus making it difficult to unequivocally categorize the status of its adoption
in individual jurisdictions.

3. Ibid., p 8. A statistical analysis of potentially influential economic factors (electric rates, rate increases,
nuclear share of generating capacity, and planned capacity additions) demonstrates no significant relationship
between those indicatorsand the status of LCUP.

4. "Least.Cast Utility Planning Handbook For Public Utility Commissioners," Volume 1, October, 1988,

National Association of Regulatory Utility Commissioners, funded vm a grant from the U.S. Department
of Energy.

5. NPPC is an interstate compact formed by Idaho, Montana, Oregon and Washington after authorization
by the Pacific Northwest Electric Power Planning & Conservation Act of 1980. The Act charged the Council
to develop a 20 year electric power plan that will guarantee adequate and reliable energy at the lowest cost
to the Northwest. NPPC continues to refine and revise its regional plan, and has developed extensive
expertise on energy efficient building codes and residential weatherization.

6. California regulators recently added another major item to this list. Uncertainty in demand forecasting
can be lessened by systematically improving energy eftidendes. The uncertainty introduced by economic
growth projections - for cxzmple future commercial floor space totals - can be reduced by lowering per
unit consumption which results from more efficient building and appliance designs. Report to the
Legislature on Joint C'EC/PUC Hearings on Excess Generating Capacity (SB 1970),
at 11-7 to 11-8 (Nov 1987).

7. Nor. _ Power Planning Council, A Review of Conservation O'sts and Benefits, 2 (October 1, 1987).

8. National Association of Regulatory Utility Commissioners, Least-Cost Utility Planning: A Handbook for
Public Utility Commisstoners, at II-10 (Volume 2, December 1988).

9. The breakthrough alliance was formed by the Conservation Law Foundation, a Boston environmental
group, and New England Electric System, which serves customers in three New England states. Together,
they. jointly drafted the first of three new rate rules and ushered them through state regulatory channels.
As a result, New England utilities are committed to spending between $1 and $2 billion on collaborative
conservation programs between 1990 and 1994.



CHAI"rZ COSTmu.trr PLANNINGINILLINOIS

L BACKGROUND

Chapter 2 seeks to explain the relationship between statutory planning guidelines and policy

recommendations and one utility's response to developing a least cost plan consistent with these

requirements. Specifically, the Chapter will illustrate this relationship be examining the guidelines developed

by the Illinois Department of Energy and Natural Resources (DENR) and the plan of Commonwealth

Edison (CECO).

As a first step in the utility resource planning process required by the new Illinois Public Utilities

Act (PUA), DENR prepared a comprehensive energy utility plan for the State, consistent with PUA

objectives and requirements. Sections 8-401 and 8-402 of the PUA prescribe that utilities provide energy

services at the lowest possible cost to all Illinois energy consumers and to the extent practical, use all

economic means of conservation, nonconventional technologies relying on reviewable resources, cogeneration,

and improvements in energy efficiency as th¢_initial sources of new supply. DENR has the authority to

design and recommend programs as necessary to achieve the purposes of the PUA, and to implement the

recommendations of its plan.l

The Illinois Statewide Electric Utility Plan "...examines in broad terms the em,b'ozmwnt of the xtate's

e/ecz_ _ sym, _ and _ _ for state po//cy," by adopting a "Strategic Approach" and "Systems

Perspective" to form a conceptual and policy framework for the conduct of LCUP in Illinois.2 Specifically,

the plan examines:

* policies for ensuring the delivery of energy services at the lowest cosy To customers,

* possible barriers to the delivery of energy services,

* economical means of conservation, load management, nonconventional technologies relying
on renewable resources, cogeneration, and improvements in energy efficien¢._/as the initial
sources of new supply, and

* effects of uncertainty on demand, supply, and potential policies.

Each plan is required to inch_/J,_:

* 20 year demand projections,



* 20 year projections of available sources of supply, including generating capacity, utilization
of cogeneration and non-conventional technologies and energy conservation,

* a demonstration that the proposed plan represents the least-cost means of satisfying energy
service needs consistent with the objectives of the PUA,

* a discussion of how the utility has determined lhc appropriate evel of reliability to be used
in its forecasts and plans, and

* with respect to the planned construction of any new generation or production facility, a
discussion of sites, environmental consequences, fuel mix, capital and operating costs, and
impact on system reserve margins. -:

A. THE PLANNING PROCESS

The process used to develop the Statewide plan involved three steps:

_p One - C,oa/ _ The plan requires clear articulation of goals and their operational

expression, including achievement of efficiency, equity, reliability and environmental quality. The overall

objectivesinclude:

* reduce real prices in ways that produce the largest decrease in prices and reduce, (or, at
minimum, not increase) prices if conditions change unexpectedly,

* reduce the variance or spread in prices between highest and lowest while not increasing
lowest prices,

* reduce the impact of real price shocks causc_l by rapid changes in circumstances,

* reduce the present value of revenue requirements while not causing increases in real prices,

* reduce the spread in revenue requirements between higher and lowest possible present
values while increasing neither the lowest present value nor prices.

* smooth increases in revenue requirements.

* reduce the need for construction of new generating units without raising prices.

Step Two - U_ The _ _n: Step two requires understanding those variables that

have the greatest effect the utility performance, as well as those which decision-makers have some control

-- the system's pressure points - so that utilities can be made to respond in a favorable way. Pressure

points are described as: "...gener/c _ ava//ab/e to _ makma at v_ po/n_/n the ua///tykegu/at._

systemthat can be takento _ _ _ of system_Tl'_,nanr.e[r.g.,l_,nand mana_,nent

_'o_rams,rate_ _ _ _ fuerchoiceanarma,u_eo_y."

10



The most difficult aspects of understanding system behavior are those associated with the large

elements of uncertainty that result fxom variables outside the direct control of a utility. Accordingly, for

planning purposes three alternative assessments - High Future, Low Future and Baseline - were developed

for: peak demand, total sales, need for new resources, atlowed revenues, prices, energy demand detail, and

availability of cogeneration & small power production. Alternative planning scenarios were also simulated

to gauge the effects of key assumptions, including: natural gas, coal and off price changes, inflation, and

economic growth rates.4

_ -I_ _ Step three requires identification of barriers to achieving the goals

of LCUP, and designing strategies for removing them or lessening their impact.

B. POLICY ACTIONS AVAU.,ABI_ TO IMPROVR SYSTEM BHHAVIOR

DENR identified four policy actions that would - using as standards for improvement reductions in prices

and revenue requirements - make the utility system work "better" under a variety of circumstances.5 These

are demand management & energy efficiency, supply-side bidding, firm power purchases, and generating unit

life extension.

L D=nandSideMmgc=mtand
The process of building the capability to turn potential improvetuents in end use efficiency (i.e., demand

side resources) into available resources includes technical and market-research and development, pilot

programs, and marketing tests designed to gather information, test incentive designs, and assess and build

delivery mechanisms. The plan requires Minois utilities to:

* investigate demand management programs that will enable them to defer the ne_ for
additional generating capacity over the planning horizon in a cost effective manner, and

* examine in detail the potential for improvements in end use appliance efficiency in the
residential and commercial sectors, and to design specific programs for achieving the
potential identified.

In order to determine whether or not specific DSM programs are cost-effective, the plan requires

utilities to examine the cost-effectiveness of the program to the utility, upon customers, including

nonparticipants, and upon society as a whole. The Cost-Effectiveness Test adopted by the Illinois Commerce

Commission considers programs cost-effective if net benefits (i.e., estimated savings and marginal cost of

energy cost to participants) are positive.

11
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The emphasis placed on conservation and improvements in energy efficiency by the Pubtic Utilities

Act suggests that attention should be focused principally on strategic conservation6 -- an approach guided

by current excess capacity conditions. Such an approach _, preferred by DENR because "/n/t/a_g act/ons

t/mt _ demand at a t_ne w/u_ #tz,e is ew.e_ capad_ in the state shou/d trans_ _ _ _ asthe

.6zed costs of_ produ_/zn are _ up by fewer cmmmun_ "7In various case scenarios run by DENR,

strategic conservation actions were able to postpone construction by one or two years. However, as a result

of excess capacity and lower load factors due to base load reduction in energy, strategic conservation results

in higher average system costs in the near term compared to base case average costs. Only when DSM

actions defer construction or reduce the use of very expensive generation will average costs decline.

In gene_!, those actions that improve the efficiency of appliances comprising the u_ility'sbase load

are less beneficial to the system in the near _erm than are actions affecting uses associated with peak load.

This suggests that actions to save energy on the system's baseload can reduce prices, revenue requirements

and bills for ali customers if implemented closer to the time when new capacity would be needed.8

2. su_ly SideBi_Ung

The plan requires utilities to consider the appropriateness of a competitive bidding process for acquiring

fu:ure capacity resources, including firm pewer purchases and power produced by qualified facilities.9 The

plan concludes cogeneration, small power production, and independent power production can be less

expensive options for acquiring new generating resources than utility plant construction.

3. Firm Power

Utilities must analyze the potential for wholesale firm powerpurchases lo reduce capacity needs based on

currently available supplies of power.I°

4. Generating Unit Life

Uncertainties associated with the siting and construction of and cost recovery for new generating units has

increased interest in the extension of the useful lives of generating units. The State plan requires utilities

to evaluate and determine the technical feasibility and cost-effectiveness of such actions.1I

5. Other Rea_mmendations

Among those programs and policies meeting price reduction objectives, utilities must prioritize those

actions that provide assistance to low-income customers. Likewise, DENR recommended that actions

otherwise meeting pricing objectives but which might adversely affect low-income customers should be
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rejected. Actions which would otherwise meet pricing, revenue requirements and/or construction objectives,

but which are reasonably likely to adversely affect the environment should also be rejected. Finally, of those

policies meeting pricing objectives, those that offer the greatest increase in environmental quality should

be preferred. DENR made 12 additional recommendations that utilities must follow:

* investigation of the potential for improvements in end use device efficiency in the residential
and commercial sector, and develop a set of target efliciencies for use in the design of
specificprograms,

* the ICe in conjunction with the state's utilities should begin development of a capacity.
bidding system for use in determining amounts of and prices for cogeneration and small
power,

* preparatio_ ,f a formal assessment of the mid- to long-range price and availability of firm
power for purchase in lieu of new capacity additions,

* preparation of an assessment of the potential for life extension of units scheduled for
retirement over the planning horizon,

* the ICe, utilities and DF_2CRshould undertake a formal cooperative effort to improve the
amount and quality of end use data available in Illinois,

* legislation should be drafted to clarify and enhance the siting process for transmission
facilities, consistent with the recommendations of the National Governor's Association,

* the ICC in conjunction with the state's utilities should begin development of a bidding
system for acquisition of demand-side resources,

* the ICe should consider establishment of a clear and consistent policy with respect to
cogeneration deferral and standby rates,

* the ICe could consider development of a new flexible pricing regime for large customers,

* the State should develop and articulate its views on transmission access and pricing,

* the ICe should develop and clear strategy for addressing issues of corporate restructuring,
and

* the State should begin consideration of the design of a process for implementing any acid
rain legislation that might be enacted.

II_ COMMONWEALTH EDISON'S LEAST COST _ PLAN

A. BACKGROUND

The least cost plans of Illinois utilities must be prepared in accordance with statutory requirements of

Section 3-105 of the PUA and the planning objectives and requirements of the Illinois Statewide Electric

Plan. CECO, like ali Illinois electric utilities, must consider the overall objectives of the statewide plan.
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CECO filed its first least cost plan with the Illinois Commerce Commission (ICe) on January 8, 1990, or

almost one year to the date that the ICe approved DENR's Statc_,ide plan. A pre-hearing conference was

held on February 7, 1990 at which the ICe Hearing Examiner directed ali parties to participate in

workshops z2 and develop a Pre-hearing Memorandum that set forth disputed issues to be resolved and

stipulations agreed to by aU parties.

The significance of legislative requirements in the promulgation of CECO's plan is evident in the

company's overall planning goal: "PtovMe _ w/_ the e/em/r setv/r._ ,¢tey des/re as ejTu:/ent/y as

pos_le._taking into accogm CECO'a oblg,adon to deliver adequate., aa[eand n'liableelectric services, and

balance the obj_ of equity,_ and environmental qualily e.za,ttab_ m the .RlinoisPublic UlffgtyAct.'13

B. DEMAND-SIDE MANAGEMENT ANALYSIS

1. Development of IX-mad Pmiectiom

The first policy action evaluated by CECO was demand side actions. A utility's current capacity situation

and short and long-term demand requirements represent two critical planning variables. The basis for

integrated resource planning at CECO and many other utilities begins with a comprehensive and

complicated analysis of future demand requkements: "Amumd fm,ce.am warn/ate _ regard/rig

alternatesr.enar_intoquantita_'ce_ _ _avidingCECO'aplannerawitha way tosetgaalain

anem,:_nmem_by_. "I'

CECO's growth forecasts - baseline 2%, high 2.5%, and low 1% - for peak demand and total usage

are based on a combination of econometric models, statistical analysis and professional judgement, is Utilities

are required by DENR to provide forecasls for ali three scenarios. Judgmental factors also play a role in

the design of the models themselves; the selection of values for input variables;z6 the normalization of peak

and output; and the selection of an "official"forecast. To supplement its econometric forecasting models,

CECO has also begun to collect data for end-use models which may be valuable for policy analysis and

design of DSlVi management programs: 7

CECO's plan states that existing capacity is adequate to meet projected load requirements until 1996

even under high demand scenarios, and without additional demand-side management programs. Additional

capacity needed to maiatain a 15% reserve margin in 1996 could, moreover, be potentially met by

combustion turbine peaking units, a direct load control or interruptible rate proto'am.
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2. DSM Planning Ob_ectivea

CECO's current capacity situation provides direction for the company's near-term planning efforts which

do not focus on full scale detailed planning, but rather on enhancing the company's "capab//it/es to ana/yze

a/tema_e mmur.e maug/et.and _ the/eve/of uncom/my a_round/ng remwce/rivet deals/oas.'18

CECO sees the period between 1990 and 1996 as "a w/ndtm, of_ to expand/_/gv_o//o o/resource

options and/n ab///a_ to ana_t_ "29 Since CECO is a summer peaking utility their overall DSM

planning objective is to reduce summer and winter peak demands while strategically increasing electric sales

during off-peak hours. Peak clipping, load shifting, strategic conservation and flexible load shape were

proposed as CECO's primary summer load management objectives while valley fiUing is of secondary

importance. Load shifting is CECO's primary winter DSM objective, wtfile vaUey filling is of secondary

importance. As a result of CECO's current capacity situation, the company's proposed near term activities

will concentrate on expanding its abilities to:

* conduct baseline market research needed to identify, design, implement and evaluate DSM
resourceoptions, 2°

* assess the cost and performance of DSM technologies and programs, 21

* develop a Marketing Information Decision Support System as a centralized database
containing data needed to select, design and evaluate DSM management programs, 22 and

* refine company methods for selecting among alternative DSM programs.

3. DSMProgram

CECO's method of screening DSM options involved:

* preliminaxy analysis of DSM technologies that are consistent with DSM objectives, e.g., load
shedding, peak clipping,

* quantitative analysis of technologies passing first screen,

* analysis of potential benefits and costs of remaining programs, and23

* selection of programs for inclusion in a portfolio of DSM resources to be analyzed in the
integration phase.

Data acquired during "preliminary market research activities" were used to identify a set of

potentially cost-effective DSM programs for possible inclusion in this first plan. The integration step used

two planning models in combination - EGEAS and MIDAS - to weigh factors such as uncertainty.,

15

.-



dispatchability, reliability, technological maturity, and environmental impact? _ Resource options that

successfully pass through an "integration= process are then analyzed to determine the optimum resource mix

able to economically meet the broadest range of likely loads. The uncertainty of the planning environment

dictates the characteristics required of options that will become part of CECO's resource plan. These include

short lead time, small size, and discrete implementation steps. Resource options are assessed according to:

* System costs to all customers (total costs of providing electric services),

* CECO Revenue Requirements, and -

* Revenue Requirements/kWh (average rate paid by CECO customers).

These factors comprise a preliminary screening device which is used to eliminate technologies whose

economics are clearly unfavorable. The technological risk associated with the application of new, unproven

technologies is accounted for by cxcJuding such technologies from the set of resource types that will be

considered.

Initially, the applicability of a set of 110 DSM end-use combinations were assessed. Two primary

inputs were used to rank these technologies - the relative importance of CECO's DSM objectives and the

ability of candidate technologies to meet these objectives.25 Major reasons for eliminating most options

included low market potential and/or market penetration, obvious lack of economic benefits in the

foreseeable future, and forthcoming national appliance efficiency standards that CECO asserts make

comparable utility-sponsored programs unnecessary.

4. DSM Pilot Programs

Of the 110 DSM programs analyzed, three programs were judged to be most promising under the range of

benefit/cost tests conducted, as well as the most promising focus for building DSM capabilities:

* Direct Load Control of Residential Air Conditioners;

* Commercial Demand Management Cooperative; and

* High F__cicncy Motor Rebates For Industrial Customers.

Introduction of all three DSM programs under the high demand scenario reduces peak load at the

end of the forecast period by almost 200 MW. This reduction in peak allows one peaking unit and two
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compressexl air energy systems (CAES) units to be deferred, reducing Present Value Revenue Requirements

(PVRR) by nearly $60 million over the 1990-2010 planning period. Under the baseline scenario, DSM

programs aUow construction of two 80 MW peaking units to be postponed indefinitely and the building of

a 100 MW CAES to be deferred for one year, reducing PVRR by some $7 million.

CECO's initial examination of the net benefits from DSM programs indicated that the present value

of net benefits could be improved by delaying program start dates. Their analysis suggests that DSM

programs do not L,a:ome cost-effective resources until after new capacity is required and resource costs

attributable to construction can be deferred. CECO readily admits, however, that "the powu/a/for greatn"

reductions in PVRR as a _ oi"la_ impi,,wnentazionoi"DSM progrmns must, however, be weighed against

toa ojmunin= l'o,, sa:has

CECO asserts that the reliability of DSM programs is more difficult to measure than the reliability

of supply-side options because most generating resources have well-defined reliability characteristics.

Similarly, (:ECO asserts that performance uncertainty is high for DSM programs which rely on the actions

of many people and are often more experimental in nature. These concerns may be unfounded. Utilities,

particularly those in the Pacific Northwest and East Cost, have had excellent experiences with implementing

reliable and cost-effect/re DSM programs.

C.. EVALUATION OF SUPPLY-SIDE RESOURCE OPTIONS

Statutory. guidelines require 20 year projections of available supply resources. These options fall into four

categories: interutility purchases, new nonutility capacity, modifications to existing equipment, and new

owned capacity. A brief summary of each category is provided below.

1. :,Tcw-OwnedCapaci,
The resource options rejected during the initial screening included: nuclear plants; coal gasification systems;

fuel cells; large scale solar generation technologies. Pumped hydro storage and large scale battery storage

systems are presently considered unattractive for economic reasons, technical risk, high capital costs, and

long lead time.

2. Modifications To Existing Equipment

The categories evaluated include: retirement, mothballing, derating recovery, repowering, and flexibility

improvements. Studies conducted by CECO indicate that, barring unexpected problems, it will be cost

effective to continue CECO's existing plants in service through at least 2010. CECO maintains that unit

retirement and replacement would have an adverse effect on revenue requirements. CECO also maintains
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that mothballing one or more plants decreases system reliability and results in unfavorable economics. 27

Repowering of retired units is deemed u3 be a relatively minor potential supply-side resource.

3. New Nonuu'lityCapacityOpfiom

These are generally utilityprograms which encourage cogeneration, renewables, and independent power

production. CECO's plan asserts that "overthe next several years, the availability of economically attractive

generating capacity supplied by nonutility generators represents a limited source of supply."_

4. Interutfliw

Purchasedpower supplementssystemgenerationinyearswhereadditionalsupplyisneeded.However,

CECO contends that _ tw_ and mmon_ adt,antage ofpu_:/mmd pom_ is/mpm_/e to predict
a/nm_ a decade m admnce. '_

5. Supply Side Resources Selected

Based on an initial screening, CECO prefers four supply-side resource options:

* Combustion turbines - which have the advantage of low capital cost ($400/kW) and are
appropriate choices to satisfy initial resource needs for peaking capacity',

* Compressed air energy storage - which has the potential to meet two of CECO's least-
cost planning objectives, improving the off-peak utilization of nuclear and coal units and
offering potentially c_t-effec_ve peaking-to-intermediate power;,

* Combined cycling units; and

* Pulverized and Fluidized bed coal units.

Because supply-side resources are not required over the 1990-92 period, CECO's supply-side

implementation efforts over this period emphasize development of improved information and capabilities.

SpecificaUy,"_ _ the I09o-92_ as an _ to _ _ __ m sW,_y-s_e

pZann_ anato e_=a _ _tfoao ofop_ so t_t whent_ needar_ for _ =_vpty-s/de

Ed/son wia bem a _ to choose the ben fravn ammg Ou_w/de_ p0e_/e set of _,s0

D. PCTI'ENTIALBARRIERS TO LEAST COST PLANNING

The Illinois Statewide plan requires utilities to address possible barriers to the delivery of energy services.

CECO's plan identifies several major regulatory issues which they contend "/nh/b/t fua cons/derat_ of a//

resources or _ comz/mte barr/ers to _he/e.aat-ant p/ann/ng/nvce_,sl These barriers include:
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1. Cost R_

Traditional regulation - by denying utilities the opportunity to earn a return on DSM investments -- often

fails to provide the proper incentives for utilities to consider DSM. CECO urges that its pilot proposals

accepted by the ICe be exempt from future de.cisional prudence review. =Fa/hm_to protect agafm't such fumm

muZencyro,Jewsmriaes inapprop_ incenav_ whichaiscowa_ punuit of a Ua=cost stra_ infavor of

a risk _ _ am, re_ _ on short V.ad-_zr.e,_ply-_ opaom.'32 CECO asserts

that over-reliance on DS]_Aprograms and a failure to provide mechanisms for co=t recovery can threaten

profitability and the utility's viability. This would be primarily attributable to stranded investment,

inappropriate timing in implementation, and improper allocation of risk.

2. Acid rain legislation

. Recently enacted acid rain legislation did not represent a major source of uncertainty to CECO because of

its relatively high reliance on nuclear and its predominant use of Western, low-sulfur coal in its plants.

However, the company argued that it could become a barrier ff legislators force (=ECO and its customers

to help pay other utilities' compliance costs under the Clean Air Act's Cost Sharing Proposal 3z Cost

sharing, according to CECO, would represent a barrier to LCUP because it limits the ability of individual

utilities to develop their own least cost resource mix.

3. _

CECO contends that non-economic, and in some case economic, bypass of the utility system is a barrier to

LCUP. Uneconomic bypass represents a clear barrier to LCUP because it B the replacement of utility power

with wheeled or self-generated power whose cost exceeds the utility's marginal cost. Economic bypass is not

a barrier to least cost planning ff it substitutes genuinely lower cost power for that provided by the utility.

It does, however, ret_resent a barrier if bypass customers do not pay their fair share of the cost of

maintaining the _:btem. Both economic and uneconomic bypass raise rates for customers who remain on

the grid and must pay for the services it providesfl4

" 4. Competitive bidding tegeialioas

Competitive bidding offers the potential to transfer some risks - such as those associated with capital costs,

operating performance, and non-fuel O&M costs - away from utility customers and shareholders to those

who bid new supply. Demand-side competitive bidding can be a useful method of offering as many

participants as possible incentives to develop and implement cost-effective DSM programs. Competitive

bidding, according to CECO, is a potential barrier because it hinders the ability of the company to develop

in-house capability building efforts.
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IIL CONCLUSIONS

The legal framework for rev/ewing Commonwealth Edison's plan consists of three parts:

(1) the least cost planning provision in Section 8-402 of the Public Utilities Act which requires
utilities to prepare energy plans for their service temtories and file those plans for Commission
review and approval,

(2) the Least Cost Planning Rule approving DENR's Statewide Plan and revisions made to it as
issued by the Illinois Commerce Commission, and

..

(3) the Statew/de El_tr/c Plan drafted by DENR.

The ICC's rev/ew on the adequacy of CECO's least cost plan focused on whether CECO met certain

filing requirements, e.g., adequacy and appropr/ateness of planning goals and objectives, implementation and

resource plans. Co_istency is to be demo_trated by a showing that CECO has considered the programs

and pericles recommended in the Statewido plan. The intervening parties in Docket 90-0038 (Proceeding

to Adopt an Electric energy Plan for CECO) agreed that the plan met all of the procedural filing

requirements specified by law, including an analysis of the economical opportunities for wholesale power

transactions and implementation of nonconventional power supply or demand side programs. The

Commission ultimately ruled that CECO adequately analyzed cogeneration, renewable resources and

improvements in euergy efficiency as the primary sources of new supply, and found that CHCO's plan would

+

The Commission also ruled that CECO met the requirements of Recommendation VIII concerning cost

recovery, agreeing in concept with the Rider mechanism proposed by CECG. No party questioned CECO's

ability to provide reliable serv/ce under its proposed plan. Most p_wdes generally agreed that the DSM goals

and object/yes - cost effectively reducing summer peak - identi_l were appropriate.

]ntervenor parties, nevertheless, took exception to _he substance of CECO's plan on a number of

issues. The most sign/ficant was the definition of the nature and purpose of least cost planning in Illinois. +

CECO ident/fied the purpose as the identification of cost effective and reliable resources to be acquired _-

when new resources are needed. The City of Chicago, in contrast, argued that the purpose was to produce

thelowestcc_ ofmeetingtheenergyneedsoftheutility'scustomersbothwhen new resourcesarcneeded

and when no resources are-needed, and that "whatevercosts there ate to miniwlis,P."should be reviewed in

the least cost planning process. The ICC, however, disagreed with the City's contention by concluding that

the fundamental nature and purpose of the LCUP process in Illinois is the selection of new resources when

such resources are needed. The Commission also concluded that the administrative rule on LCUP is focused
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on utilityplanningfornew resources.The rulerequiresan electricutilitytoconductanalysesand consider

alternative resource options when planning for new resources.

Second, the City and other parties argued that use of the nonparticipants test in evaluating potential

DSM resources is prejudicial to the selection of those resources because that test is not applied to supply-

side resources. (The importance of this is explained further in Chapter 5 section on inequities) Thc

Commission disagreed with the City by arguing that a special set of cost/benefit tests has been developed

to evaluate DSM resources in the screening process since the operating characteristics, system impacts, and

availability of DSM resources are quite different from those of generating sources, and the costs and benefits

of DSM resources are generally distn'buted differently from those of supply-side resources.

The City was, however, upheld on several points. The Commission approved a City recommendation

that CECO be ordered to enter into a "collaborative approach= to resolve issues relating to DSM program

design and selection. 35 CECO was also ordered to reexamine those programs which passed the societal and

utility tests. The Commission also concluded that CECO did not fully comply with Recommendation XIII

(regarding lost efficiency opportunities) by directing CECO to refocus it atterltion in this area as part of

its capability building efforts.

The Commission agreed with the City's argument that CECO's capability building activities and the

likelihood of achieving least cost energy service would be enhanced, if in addition to entering into a

cooperative process, CECO undertake additional analyses. SpecificaUy, the Commission ordered that the

cooperative process identify additional cost effective programs, or alternatively, modify the plan by adding

one pilot program for each load shape objective in each customer cla_. The Commission agreed that

CECO retain the right to select those resources it deems most appropriate and that pilots should not be

implemented until sufficient knowledge about the targeted customer classes has been acquired to assure the

programs are properly targeted. Pilots selected must, at minimum, pass both the societal and utility cost tests

and be practical in terms of costs, start up time and penetration estimates given CECO's current capabilities.
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EHDI_O'r_ - _ TWO

1. Amendments to the New Illinois Pubfic Utility Act, Sections 8-402 to 8-407, on utility and state energy
planning requirements.

2. The report was prepared by the lllinoh Department of Energy and Natural Resources Office of Research
and Planning Strategic Plam_g Section, Karen Witter, Director, January 1989. Based on projections of real
_tate economic growth averaging slightly under 2% per year, and oil and gas prices ruing over the period
at around 4.5% in real terms. Peak demand for power gro_ at a compounded rate of about 1% per year.
Total electricil.7 sales increase at 125%. A_rage system-wide electricity prices rise by about 4% per year
in nominal terms.

3. The Illinois Statewide Electric Utility Plan Volume II: Analysis and Recommendations, p.290.

4. Of these factors, the one with the most profound affect on various models is economic growth, These
include: "BigShock" - rapidly changing economic conditions which invalidate estimates about the duration
of highgrowthperiods,and resultina substantialinjectionofexcesscapac/_,Sustained High Growth -
whichwouldstimulatetheneed forsubstantialnew resources;F.xtremeWeather- an assumptionthat
future sununer weather is 30% warmer than the historical average, thus immediately boosting peak demand;
and Nuclear Plant Phase-In.

5. Ibid p.47.

6. Ibid. p. 310. "...a general reduction in electricity sales, using pricing an_or incentive policies." Generic
strategic conservation actions include peak clipping and load shifting. Strategic Conservation has been
defined by Cambridge Energy Resm_ Asso_tes as those demand-side management programs that "reduce
overaU elearicity use by increasing the efficiency of end-use technologies." Common forms of strategic
conservation programs are those offering incentives for the purchase, and installation of high efficiency
appliances. The impact of such programs will vary according to the particu_r load and cost charaaeristics
of individual utilities.

7. Ibid. p.3_..

8. Ibid. p. 356.

9. Ibid. p. 34. Special attention.to be given to resolving potential problems with the certification and siting
of independent power producexs.

10. Based upon sur_'V respon._, it is estimated that 600 MW of power are available for purchase
through the year 2000.

11. Ibid. p.406. The value of a lffe-e_.-usion program, however, depends critically on the specific
character_tics of individual utility systems and generating uni_

12. Nine workshops were held between January 25 and April 27. The Commission also held fifteen hearings
on Edison's plan in its Chicago offices.

13. CECO Least Cost Plan, Main Report, December 1989.

14. Ibid. p. II-1
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15. For example, peak load models forecast from a 15 year historical base. One model is a one equation,
log differentiated peak load model that predicts peak load as a function of income, weather, and the number
of residential customers. A second model forecasts load as the total of the base load and the weather-
sensitive load. Independent variables used to predict the 3 system peaks include: Real per capita income,
Four-day weighted average temperature humidity index, Temperature Humidity Index at 8 AM on the peak
day, Number of residential customers times 3-hour average temperature, and Dummy variable to account
for an unusual peak in 1985.

16. Selection of input values involves knowledge of data sources and reliability as well as an ability to
distinguish reasonable from unreasonable values. Judgement is also used to weigh the relative effects of
weather and economic factors.

17. In contrast to econometric models, where forecasts are based on expectations about economic and
demographic variables, end-use models aggregate forecasts from detailed functional information about
specific electricity uses. End-use models are very data-intensive and require knowledge about ali current and
expected future technologies and costs that could effect electricity demand.

18. Ibid. p.I-5.

19. Ibid. p. I-6

20. Initial steps involve collecting, classifying and centralizing ali available in-house data, and determining
what additional data are required.

21. CECO is developing a database of DSM management technology and program costs and performance
by combining existing data with literature reviews and information supplied by outside experts, including,
for example, the Alliance To Save Energy and various Electric Power Research Institute documents.

22. The initial step in customer preference research is to determine the key needs and wants of a utility's
customers. CECO will develop a comprehensive list of specific customer service requirements that can be
acted upon by the company. CECO will continue to investigate the benefits and costs of different types of
end-use data for DSM program planning, and will collect actual data as needed. This will include specific
data on market segmentation, equipment saturation, load shape estimation, and research and pilot program
impact estimation.

23. The costs and benefits of ¢audiaate DSM programs were estimated using DSMPRO a DSM program
screening and impact assessment model and three tests: Society - present value of the net benefits to
society;, Revenue Requirements - present value of the net change in utility costs; and Nonparticipants --
present value of revenue losses resulting from a DSM program.

24. EGEAS - Electric Generation Expansion and Analysis System - is a modular software package that
develops optimum expansion plans on the basis of annual costs, operating expenses, and carrying charges
on investments, as well as average system costs or financial ratios. MIDAS - Multiobjective Integrated
Decision Analysis System - is a planning teel designed primarily to assess the impact of uncertainty on
utility planning decisions, l_/g.q is built around a decision tree analytical framework, with forks in the tree
representing either decisions faced by the utility or chance events with given probabilities.

25. DSM objectives were weighted on a scale of 0-to-10 - with "10"indicating primary importance and "0"
indicating no importance. The applicability of each technology was indicated on a 0-to-2 scale. A "2"
indicates high applicability;, a "1"moderate applicability and a "0" no applicability. Given CECO's DSM
objective weights, the highest score a technology could achieve is 108. The highest score achieved by any
of the 110 applications analyT.e.xlin CECO's initial effort was 78.
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26. Ibid. p. VI - 9

27. For example, mothballing Fisk 19 - the unit presenting the most favorable economic opportunity for
mothballing - would increase systemwide revenue requirements between $18 and $225 million.

28. Ibid. p. III 19. The Company asserts that the declining price of electr/city relative to natural gas is
expected to diminish the economic attractivenefa;of cogeneration and self-generation projects.

29. Ibid. p.III - 22.

30. Ibid. p. III -25 -.

31. Ibid. V- 1

32. Ibid. p. V - 2

33. One Congressional proposal suggested sharing of compliance costs among the entire electric utility
industry. Ali but 4% of the electricity generated by CECO comes from facilities that comply with proposed
standards. CECO also opposes cost-sharing because it has already invested to meet clean air standards.

34. see Edison Plan Page V - & "If bypass is to be eliminated as a barrier to least cost planning, power
obtained by bypass customers - whether self-generated or acquired from a third party - should not be
cheaper simply because these customem do not pay their share of the cost of maintaining the electric grid.
Standby and transmission access charges should reflect the true costs of providing adequate, efficient,
reliable, and envirommentaUysafe service."

35. The Commission ordered that parties to the cooperative process follow certain stipulations recommended
by CECO:_ _ lfr@ pe_de the nmmary_ anatys=anddatato supportOu_r
_al.z, Thefailureto_ _ inf_ toallowforan tmaly_ofthecos_and benef_ofa
_aaaar m,yam o_ ,,,ou__ a_ bamforc_co'srqm_ of o_ _,
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CHAFI'][_I 3. CLASSIC AND COIJ..ABORATIVE
APPROA_ TO LEAST COST PLANNING

L INTRODUCTION

Chapter 2 presents a representative sample of Classic and Collaborative approaches to Least Cost Ut/lity

Planning (LCUP) by highlighting collaborative activities in California and Michigan, and the Classic

approach in New York State. The least cost plan of Commonwealth Edison also represents an example of

the Classic approach. The intent is not to judge the merit of individual plans or processes, but to compare

and contrast planning approaches and examine those characteristics that are both common and unique.

IL A COLLABORATIVE APPROACH TO 12RASWCOST PLANNING - MICHIGAN _'_._CTRIC

OPTIONS STUDY

A. BACKGROUND

The first example of a Collaborative Approach is the Michigan Electric Options Study (MEOS). The

MEOS in/tiative was a joint private and public sector research effort to identify and analyze the costs and

potential contributions of the maior demand and supply side electric resource options available to Michigan

in the 1990's and beyond. The MEOS, performed by the Michigan Department of Commerce, involved

nearly 200 participants from over 90 organizations, includ/ng state government, utilities, commercial and

industrial users, business associations, universities, environmental organizations, and consumer and other

interest groups. The study documented the need for a comprehensive and integrated approach to resource

assessment in Michigan, including development of a quantitative analytical structure that took account of

extensive data and assumptions for oompar/ng resource options as well as comprehensive technology and

cost analysis.

B. MAJOR PROJECT GOALS AND OBJEC"rIVES

The project had four non-technical and unwritten goals that were as important as the official written rules

and objectives. -/

* taking major steps away from traditional regulatory combat,

* broadening the common ground of agreement between parties and reducing the number of
issues over which to do battle,

* facilitating better understanding between parties of oLhefsneeds, problems and tasks, e.g.,
learning what really goes on in utility planning, and
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* creating the pol/ttcal context (the broader consensus) within which good planning and
regulationcano,=.r.

Establishing a cooperative process for integrated resource assessment was important because it

permitted the project to draw upon the knowledge, skills and perspective of many different organizations

and in_dividuais. The participants made significant contributions to framing the study's approach and

developing its contents, assumptions, conclusions, findings, and recommendations. Although the project's

assumptions and, ultimately, its findings, conclusions and recommendations, reflect substantial agreement..

among participants, they do not necessarily represent a complete consensus. 2

An important product of the process was the interaction and communication among the parties, and

the education of ali parIicipants about the concerns of other stakeholders in utility planning. The approach

was adopted in the belief that a cooperative effort on the part of utilities, regulators and consumer groups

was needed to adequately address the many complex issues associated with an integrated planning process.

Further, project management believed that cooperation was essen_ for the project's design to be widely

accepted, its results deemed credible, and its recommendations effectively implemented.

The written objectives of the MEOS included:

* assessthe state'scurrent electricity usage,existingpower supplysystemand forecastsof
future electricity demand,

* analyze the costs and other characteristics of resource options now available to Michigan/

* develop a "least-cost" approach to resource assessment,4

* examine the wadeoffs between rain/m/zing costs and meet_'lg other important planning
objec_es,

* address the uncertainties and risks associated with alternative planning decisions, and

* make MEOS information and tools available to parties interested in the utility planning
process.

The MEOS conducted basic research to develop essential data and models. To accomplish this task,

the MEOS developed a structure consisting of an Advisory Committee, a Project Director, a Project Staff,

a Project Consultant, and six Work Groups.
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Work Group #1 assessed power plant life extension; fuel conversionS; improvements to the

transmission system6; purchases from outside of the state, and increased power plant ratings through

efficiency and improvements.

Working Group #2 analyzed the technical and achievable potential, as well as the costs and benefits

of 36 DSM activities and groupings 7 in the residential, commercial and industrial sectors. These included:

RESIDHNTIAL COMMERCIAL INDUffrRIAL

Hot Water Heating Lighting Variable Speed Controls
Shell Improvements Shell Improvements Air Compressor System
Efficient Refrigerators Refrigeration Overhaul
Efficient Freezers HVAC Melting System
Indoor Lighting Heat Pumps Welding System
Outdoor Lighting Thermal Storage Heating System
Whole House ASHRAE 90.1P EfficientMotors

Demand SubscriptionStandard Lighting
VariableSpeed LightingSystem
Furnace Fans Retrofit
Central and Room Air

Conditioning
Thermal Storage, Water
Heating Cycling, Load Shedding

Working Group #3 analyzed non-utility supply and displacement options. The group estimated how

much electricity displacement or supply could be expected from non-utility resource options under

alternative economic and technical assumptions.8 The non-utility options analyzed included: industrial

cogeneration; commercial and institutional cogeneration; waste-to-energy (municipal waste incineration and

landfill gas recovery); biomass (waste wood); and solar thermal and wind resources.

Working Group #4 analyzed new utility power plant options. Primarily coal, oil and gas - but

excluded from analysis: wind, hydroelectric, solar thermal, solar photovoltaic, fuel cells, and compressed air

storage. The process of selecting power plant options involved the consideration of various factors, including

costs and the risk and uncertainty of cost estimates, lead times, social effects and environmental and health

effects.

WorHog Group #5 analyzed current electricity use and future demand projections. The group

analyzed economic, demogra_phic,structural and behavioral factors to estimate growth rates. Two demand

projections -- high and low -- were used for integrative analysis. This dual demand scenario was used to

heighten the focus on load growth uncertainty and emphasize the relative rather than absolute. Alternative

growth rates result in substantially different implications for the amounts and types of resource options

selected for implementation in the integrated resource assessment process.
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Working Group _ performed integrative analysis, i.e., analyzing issues, assumptions and

methodolo_es.

C. INTEGRATED ANALYSIS

Electricityplanningatanylevelinvolvesmultipleand competingobjectiveswheredecisionsofteninvolve._

trade-offsamong objectives.The attainmentofone objectivemay mean a diminishedchanceof reaching

another.The IVIEOS- throughuseof an IntegratedPlanningModel (IPM)9 - identifiedand analyzed

planningtrade-offsinthecontextofalternativeassumptionsaboutfuturedemand.IPM can alsoprovide

a simultaneousandfullyintegratedassessmentofdemand-side,non-utility,andutilitysupplyoptions,aswell

as identifythelowestcostcombinationsof resourceoptions.Four majorresourceoptionscenarioswere

selectedforanalysis:

* Broad Options: This scenario included most of the resource options identified by the work
groups.

* Central Station _ This scenario included mostly larger, traditional utility supply
options.

* SumH Divcmifie_ This scenario included the smaller traditional utility supply options,
including all economic demand-side options.

* Realm:cd _ _ This scenario included resource options that would permit
an assumed reduction of about 25% of future sulfur dioxide emissions by the year 2000.

Figure I summarizes the resulm of the integrated resource analysis, as well as the major

contributions of the above noted resources in meeting the overall generation requirements in Michigan. The

analysis also demonstrates how different planning objectives and demand forecasts potentially change the

resulting resource mix of a particular utility. In summary, it shows the fundamental trade,off between costs

calculated as net present value, rates and capital requirements - and environmental considerations. The

importance of these two variables will be discussed in greater detail in Chapter 4.1° Table 2 shows the

resource mix under various scenarios.
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RgL_ro1
Rmou_ Mix Under V_rlmm ,S¢emmae

Broad Ol_qxw
No new centralgener_ng _ is _ inthf8 _enm'io. The resourcemix Is q_mnt_ly the smlne,with the major difference
being the contributing amounts of • pmlk:u_r reeource rmmiting/Torndifferenceein demand forecasts.

Existing Plants Existing Plants

Reference A 42% so_ Reference B

Economy Pow._

Demand - Oil - Gas Generation Cogenlra_X}ion

30% 10% s_

Economy Power

Cogenera_on 130//0 Demand - Side

5% _
CAmlmiSIMk_ Pcm_ S¢_m

No central genermingstl!d_rris mqutitd in thisecenln_ Ae in the 8rcNudOptions Scenau_. Ule resource mix stays essentiallythe
same, with differences only in l_e tndivkdu4d¢¢¢_dbutl¢_of • par_icuJ_ resource.

Midland Conversion

21%

Existing Plants

20%

Economy Purchases

6%

Renewables

3%

Cogeneration
Gas Combustion Turbines

40% Demand - _e Options
6%
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The resultsoi the Reduced Environmental Impi:¢ Seerm_ m eimihu,to those of the Small Diversifiedcase.

Rat,maceA

Combustion Turbines

50%

°.

Demmnd -

23_ _ CogenemtionlNon - UtiliW
27%

Tmblo2
_ C_UPAI_BON QF ALL I;_:Ei_C2 SCS_N:IOS

Broad Options Centnd _ Power Sm4dlDiwmd_KI EnvironmentalZ]

Net PresentValue Highe_ NI:_/- &_r.1 NPV. $46.5 IB_km Highest NPV
(NF_ - $45.2 Balion Billion

Capital Requirements CR - $17.7 Bmkm CR. $16.0 _ .
(CR) ° $14.7 Billion

Revenue Requirements RR - $5.2B _ Mid-range to High Mid-range RR
(RR) - $4.74 _ RR

i , ,|i iii =_. fm,.,,

Next to lowest _ _ _ _ _ _ in a£1
through 2000 and 2000 but moving higher ylmmalthough the .
lowestby 2005. thenm't_ _ to differencedecmmms

" o_r =,:=nadoe. overtime.
,i i,,, ,, , j ,,

Next to lowest NOx HigheM NOx entimio_ Seoond to highe_ Lowest NOx
emissions, in mitymmi. NOx emiuions, emissions.

Highest SO2 emission= Next to lowest_ Second to highest LowestSC_ emissionsthrough
1995 but next emiuions _ 1995 S(_ emission=. 1995 by a substantialmargin.
to lowest in 2000 and highu¢ t:)oyor_2005.
2005.
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D. GENERAL CONCLUSIONS AND RECOMMHNDATIONS

The independent and voluntary participation of a broad base of electricity stakeholders is a unique feature

of MEOS, distinguishing it from comparable studies required by legislative mandate or regulatory order. The

more important insights gained from MEOS' broadly participatory process include:

* A forum for airing alternative views and for open, objective analysis is important if the
resulting decisions are to receive the support of important stakeholders.

* Any planning process must recognize multiple and competing objectives explicitly and be
capable of identifying and quantifying the trade-offs among them.

* There are many gaps in information, and it is scattered among organizations and stakeholder
groups. Broad participation by stakeholders opened the door to compiling the available
information, helped identify information gaps, and _cilitated collection and development
of new information.

* The MEOS process successfully provided jointly-contributed resources for developing needed
analytical tools and persuaded participating organizations to contribute the time of many
talented anti knowledgeable staff.

* The experience of participating in the process has served to broaden everyone's
understanding of the tasks involved in resource assessment and integrated resource planning.
lt has served to acquaint participants with the viewpoints of other stakeholders, and it has
broadened the network of organizations and individuals who have interest in -- and
resources to contribute to - future planning activities.

* Progress was made in comparably and fairly evaluating both supply- and demand-side
options. The MEOS process supported a commitment to a "level playing field" approach
to options evaluation by establishing a demand-side Work Group, by allocating substantial
resources for demand-side contractual studies, and by specifying that the integrated planning
model should be designed to handle demand-side options similarly to supply-side options.

The MEOS' recommendations for future action also address the cooperative nature of the planning

process. The recommendations _clude. d2

* additional cooperative research on load, market share, cost, performance, and availability,

* steps to initiate the design, testing, and piloting of demand-side resource options which
appear to be highly cost-effective,

* Michigan Public Service Commission (MPSC) resources should be devoted to coordinating
and supporting the maintenance and improvement of MEOS data bases, analytic tools, and
making integrated planning resources available to other electricity stakeholders, and

* a procedure should be established for periodically updating information on long-term power
supply needs.., to encourage participation by the state's utilities, the Michigan Public Service
Commission Staff, and other public and private parties with interests in the utility planning
process.
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IIL AN ENERGY EFFICIENT BLUEPRINT FOR CALIFORNIA - THE COIZASORATIVE PROCF_..SS

A. BACKGROUND

Between the late 70's and mid 80's, California utilities were pioneers in designing and implementing DSM

programs, as well as recognizing and gldressing related issues such as the cost of environmental externalities

and cost recovery. Between 1984 and 1987, however, utility spending for conservation in California dropped

55 percent, from $164 million per year to less titan $74 million.13--

Early in 1989, California's major energy policy stakeholders began to revisit the state's commitment ..

to DSM and suggested that progam tievelopment might be better resolved through a collaborative process

in which parties with a stake in energy efficiency could meet and develop a consensus approach. The Public

Utilities Commission of the State of California (CPUC) requested a blueprint "to establish what the

programs should be for the next century." Heretofore, the typical meeting place for environmental and

consumer groups, utilities, major industries, and governmental officials had been the hearing room. The

emphasis was not on cooperation, and problems would typically be remitted to adversarial processes.

Appendix 4 lists policy principles from the California Collaborative.

Ali this changed when parties to the conaborative_4set a six-month agenda and produced An Energy

Efficient Blueprint for Ca//forn/a, which called for a doubting of conservation spending from 1988 levels. The

goal was to spend $147 million more each year on conservation programs by 1991, CPUC President Wilk

suggested that: "The co//aba'm/t_ _ mart: a new era for emn_ _ and for th/s comm/ss/on...The

collaborateapplicmiamgiveusa chancetaprovethatevevymecanbea winner;,comunm_ cansavemoney

on their_ bigs,and maTa_ ca make money on _atian Out_gh carefullyplannedincentive

program.v."tsPacificGas & Electric(P(_&E),thenation'slargestutility,expectsconservationprogramsto

meet three quarters of its new demand for electricity by 2000. Appendix 5 illustrates how PG&E's electric

savings will grow along with rising demand to offr,et the need for power plants.

B. OBJECHVES AND ACCOMPLISHMENTS

The members of the Collaborative established three objectives.

* improve and expand utilities' DSM programs with emphasis on energy efficiency programs,

* identify promising options for creating performance-based incentives for utilities to operate
energy efficiency programs, and

* definea mutuallyagreeableframeworkfordeterminingappropriatelevelsof DSM
investmentand activitiesand frameforpolicymakersthemajorunresolvedpolicyissues
surround,ingtheintegrationofDSM intoutilities'resourceand investmentplans.
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The related tasks were approached in two phases:

1. Phase: One- _ Demamd-Sk_ _ Options

Phase one explored new programs, techniques, anti technologies to enhance the role of DSM in California's

regulatory scheme. Southern California Edison (seE) assembled an expert advisor team consisting of staff

from the California Energy Commission (eEC), the Division of Ratepayer Advocates of the CPUC, and

Natural Resources Defense Council (NRDC) tor its commercial-sector new construction program. San Diego

Gas & Electric (SDG&E) initiated discussions among utilities, the CEC, and California Building Industry

Association (CBIA) to investigate the ways m implement new construction programs, and is discussing with

the Utility Consumers Action Network the establishment of an advisory panel of experts for other programs.

PGE underwrote several substantial research endeavors. For example, a Lighting Technology Center

will aid architects and builders choose the most efficient means of lighting their facilities. PG&E is also

considering a Food and Agricultural Technical Center for Northern California that would study efficiency

in both food production and processing. PG&E has also brought together Lawrence Berkeley Laboratory

and the Natural Resources Defense council to conduct a multi-year investigation of advanced lighting,

building design, electric motor and other efficiency technologies. In addition, to the extent possible, utilities

have agreed to coordinate their program expansion plans in areas that will benefit from joint planning. Of

major significance is the mutually agreed-upon plan that the utilities filed at the CPUC on March 1990,

outlining in detail and requesting funding for ¢apanded energy efficiency programs and shareholder incentive
mechanisms. These are listed below in Table 3:

7AB/..EJ
UH/JTY_ FOR_ RED/RF.C/7ON

lm......_._ _ stmav.
ENERGY EFFICIENCY IN_

Residential appliance effJcieuey Maintain Expand Establish
Residential weatherizatma rctn_t F.xpa_ Maintain NA
Commen_ EMin_nt/v_ Eq_ Expand Expand

,_rientturaiEra _ _ F.xpaud NA

NEW CONSTRUCTION

Residential _ Expand Establish
Nonresidential Expand _ Establish

SERVICES AND DIRHCT _ANC_[_

Direct Assistance Maintain _pand Establish
Residential ElVl services Maintain Maintain Maintain
Commercial EM services Maintain Maintain Maintain
Industrial EM services Maintain Maintain Maintain
Agricultural EM services Maintain Maintain Maintain

suPPoRToaaAm
Measurement & eval,mfioa Expand Maintain Expand
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a. ,_,ddrn_i,_and __ U_ty
Potentially, one of the major barriers to DSM resource acquisition is the inherent disincentive created by

regulatory systems which reward utilities, via higher profits, for increased electricity sales. Energy efficiency

advocates and utility regulators nationwide have expressed interest in providing a clear link between

efficiency investments and profits earned. Regulators also addressed the problem of utility incentives for

impletfienting DSM programs by granting utilities that succeed in meeting or exceexling efficiency goals a

higher overall profit margin. Conversely, utilities that fail to meet or exceed the state's efficiency goals can

lose some of their granted profit margin. Some of the reasons cited for pursuing incentive programs include:

* the poss_ility of increased earnings can encourage management to search actively for new
efficiency opportunities and implement programs aggressively,

* incentives can balance utility preferences for generation projects and efficiency investments,

* incentives potentially produce greater strides toward achieving a least cost resource plan,
ratepayers will clearly benefit from the increased resource value from DSM programs and
the lower overall bills that will be achieved, and

* incentive mechanisms can create a structure whereby utilities will pursue efficiency objectives
with less need for the CPUC to monitor the details of program implementation.

2. Phasetwo- _Making Pmces

Phase two began with the idea of identifying the underlying principles or issues that incentive mechanisms

must address. These include:

* stability - "groundrules" governing utility incentive mechanisms should be clear and remain
stable during the duration of the mechanisms,

* programs must promote durable, persistent, and reliable efficiency savings,

* minimum performance requirements/accountability,

* incentives should be based on measurement of participation levels and energy savings
achieved by DSM programs,

* explicit quantification of rate impact,

* avoidance of cream skimming, and

* reflection of resource value for program.
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Each of the collaborating utilities then explored which incentives would best suppor_ increased

conservation spending. A hearing on July 20, 1989, led to the formation of an informal group composed

of parties representing many' different perspectives on DSM. With the encouragement of the CPUC, the

group met for six months and issued a report recommending innovative approaches to financing DSM

investments. Subsequently, the participating electric utilities - PG&E, SDG&E, and CE, filed applications

based on recommendations of the report. The following interim approach to financing conservation options

was adopted: "The _ of_ [_from the _m/an irene] _ be accounted far in the E/ectric

,,ta_ M_ _ _ ofu'_ amsnvat/am/trim_ comeoutoft_ utah's

easangbudgetfar _.,¢_ _the _ budge_are_ _ f_"_ fun_g

for these consovat/on/unto _ be 4mmidoed in t:onnetu/an _ the ap/n_a/of _ _ contracts."

PG&E proposed to account for sales under special contracts by booking credits to the utilities'

various balancing accounts. Specifically:. "_.far tal sd/es under ,Wee/a/ctmmacts, _ mm/d book a cre_

to,_l F..no__n_ [AF.RIandm mO__tanangaw.ount,_ _ att_ _tn_ia_ rat_._
for t_ panicu_ _u_ Oua"_ _ply to t_. _ in t_. abr,z_ _ _ _ __ Thecre_
bookedtothe_ _ _ be_ m reflectthed_ffn_n__ the__ tari_rateand

IV. _ COST IJTIL_/' PLANNING IN NEW YORK STATE- A CL,ASSICAPPROACH

A. BACKGROITND

New York State represents an example of the Classic approach to LCUP. On December 28, 1988, Governor

Mario M. Cuomo issued Executive Order No.l18 establishing an energy planning process to be undertaken

by the State Energy Office (SEO) in cooperation with the Department ofPuF S,_rviceand Environmental

Conservation (DPSEC). On January 3, 1989, interested agencies, organizations dud individuals were invited

to comment on a package of materials that included a list of issues to be addressed in the plan, a draft

outline of worktasks and enviromnental impact statement scope of workJ 6 This package was provided to

over 1,800 organizations and individuals, and was followed by a public comment period where ali interested

individuals and organizatio_ were encouraged to offer comments on the draft plan. Over 50 persons and/or

organizations representing a wide range of interest in State energy policy submitted written comments on

the draft. Ali public comments were considered in preparation and adoption of the final plan. Local

governments were aLso encouraged to partiApate in the process. After the adoption of the Final Plan, lr

the New York Public Service Commission (NYPSC) ordered electric utilities to submit plans for integrated

long range DSM programs.
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A review of New York State's plan is pa_icularly interesting because the state, indeed the region,

is currently facing capacity shortages. Under the most likely statewide forecast of electricity peak demand,

new electricity resources will be n_ in 1992. In one forecasted scenario, the combination of stronger

economic growth and lower electricity prices could lead to an average annual rate of growth of 2.8%, while

a weaker economy and higher electricity prices could lead to a rate of demand of 0.6%. Generally, more

efficient appliances, enhancement of the State's Construction Codes and other conservation measures are

expected to reduce electricity consumption, while growth in the number of customers and appliance
..

saturations, increasing penetration of electric space heating systems in new buildings and economic growth

are expected to increase consumption.

B. FURPOSE AND e_X3PE OF THE PLANNING PROCESS

The pu_ose of the Plan was to provide an up-to.date assessment of the State's energy future, evaluate the

impacts of various options for meeting future energy needs, identify policies to guide State energy decision-

making and recommend implementing actions. The overall long-range planning objective was to improve

the efficiency in the use of electricity by 8-10 percent by 2000, and 15 percent by 2008. For purposes of this

study exclusive focus was given to electricity objectives. Other long-range planning objectives included

improved air quality and fuel diversity.

New York State's energy policy is guided by four important pul_lic policy goals as e_,i_nciated in
Executive Order 118:

* assure an adequate, affordabie and reliable supply of energy,

* play a central role in setting and achieving Federal and 3_ environmental quaJity.
objeo.ives,

* serve Federal and State energy security goals to redu_ dependence upon import_
petroleum, and

* assure that public health and safety goals are protected.

C. ALTERNATIVE PLANNING SCENARIOS

The State plan addresses the uncertainty of forecasting by including three alternative planning scenarios:

1. RefeTow.e 5cenm,/o - Unserved demand is assumed to be met through the construction of
conventional coal plants with flue gas desulferization and gas turbines.
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2. Low_ _ _ - Unserved demand is met by a combination of increased DSM programs,
additional Quebec imports, new nazural gas combined-cycle power plants and new conventional
coal-fired power plants.

3. __ _ oThis scenario was established by selecting resource options that will result
in decreasing the air emissions associated with future electricity _roduction. Unserved demand is
met by a combination of increased DSM, additional independent power projects, natural gas
combined_cycle power plants and atmospheric fluidized bed coal power plants. In addition, 1,313
megawatts of coal-fired power plants are life extended with scrubbers, and all existing oil and coal-
fired power plants with a natural gas capability burn natural gas during the summer months.

Table 4 highlights the di_cult tradco_ that policymakers face. Implementation of the combination

of options in the Reference Scenario would result iu large increases in predicted air emissions when

compared with the other scenarios primarily as a result of the large increase in the use of coal. A strategy

of nearly total reliance on coal provides the benefit of a lower cost fuel source with abundant domestic

supplies. However, the combustion of coal for electricity generation contributes to the future deterioration

of air quality. Estimated air emissions from the combination of measures contained in the Lowest Emission

Scenario (LES) are the lowe, of the three scenarios due primarily to aggressive implementation of DSM

programs _,ndincreased use of natural gas cogeneration. A strategy of heavy reliance on natural gas provides

the benefit of improvements in air quality. However, the actions necessary to accomplish this benefit result

in oth_._ environmental and economic risks, e.g., new pipeline consu'uction and associated costs, and the

future price and supply-of gas.

_4

eom, AmsoN OFAIR_m_. O_ Ftnm us'E AND¢X_m
1988 REFERENCE _ LCS

AIREMISSIONS
SO_ 396,102 447,031 148,476 377,302
NOx 140,817 312383 200,073 216,70"_
Co 264,106,1.79 133,201,025 92,740,499 94,039,231

FUELUS_
Oil $I,136 42,160 30,865 37,853
Gas 161.8 226.1 619.2 522.3
Coal 11,096 35,273 17,850 20,034

Average NA 3.467 3.5O6 3.33O
Comnant
Dollar

D. Meeting Future F.zeggy Needs

After analyzing the tradeoffs among scenarios, the plan sets an overall direction for meeting the future

energy needs of New York state through _our general recommendations:
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* implementation of various DSM programs to reduce coincident peak demand by an
estimated total of 1.2.30megawatts by 2000,

* completion and operation of various small hydro, cogeneration and resource recovery
projects by Independent Power Producers and municipalities that result in a total of 1,629
megaw'atts of additional capacity by 1995,

* completion of eleclxic utility life extension programs for 1,796 megawatts of existing coal
_ capacity and 7,145 megawatts of ex/sting oH-fired capacity by 2008,

* implementation by the New York Power Authority of two new contracts - totalling 1,800
meg_ram - m import electricity f_m Hydro-Quebec. _..

The selection of resources illustrates the degree to which wadeoffs were made. New York Slate

policymakers were particularly concerned about environmental issues: their ultimate goal was the provision

of reliable electricity services in a manner which improves environmental quality at a reasonable cost.

Accordingly, DSM programs directed toward peak shifting were evaluated for their impact on air emissions

and other environmental concerns before being implemented. Of the 11,804 megawatts required to meet

future needs, 4,659 or 39% of future needs are met through DSM options, while 61% of future needs are

met through life extension of coal plants. There are no plans, however, for construction of new plants.

The NYPSC also ordered utilities to participate in a statewide effort to develop methods for

quantifying and estimating external environmental costs for ali electric supply and demand options. 18 The

State's concerns with emissions is underscored by a series of specific recon_nendations regarding actions to

be undertaken to improve environmental air quality and account for environmental externalities in reviewing

electric utility bidding progran_.J9

* utilities should propose and implement PSe.approved ratemaking approaches that better
align the interests of customers and shareholders and provide utilities with an incentive to
achieve their DSM objectives,

* utilities should broaden their analyses of the economics of DSM programs, and piace
increased emphasis on energy efficiency programs and environmental concerns, and

* New York should eliminate the payment provision of Section 66-c of the Public Service
Law, which requires utilities to purchase power at 6 cents/Kwh from independent power
producers even though less expensive and more environmentally beneficial DSM may be
available.

I. Codesand For[mpmvinsthe of Use
The New York State Plan also recognizes the significance of building codes and appliance efficiency

standards in designing DSM progranm Several of the recommendations indirectly address potential
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governmental roles, e.g., lobbying, in developing and implementing programs. This recognition is embodied

in a series of rec_mendations that appear in Appendix 6.

V. CONCLUSIONS
Analysis of the Classic and Collaborative approaches to LCUP suggests overlap in the more technical and

methodological areas of planning. Both processes b_.ginwith the establishment of goals and objectives which

are determined, to a great e_aent, by capacity constraints, legislative guidelines and other planning

requirements. Jurisdictions using either approach are still required to address the inherent uncertainty of

load forecasting and must use appropriate tools and techniques to identify and evaluate cost-effective

resources. Increasingly, jurisdictions will rely on both processes to develop least cost plans.

For example, the development of Commonwealth Edison's plan involved elements of both processes.

It began as a Classic approach with planning guidelines established by the State of Illinois and has

developed into a Collaborativebyorder of the ICC requiring intervening parties "to reach agmemem on a

set of _ thnmgh a _ pveeem. "2° The ICC noted the potential advantages to such sn

approach: "._freed from the _ of an advrsar_ _ _ can set _ to resolving

rather than Mmt/fy/ng m-ob/on3. '_r However, the standards by which modifications will be evaluated have

not changed fundamentally from those mandated in the classic. Additional programs selected will still be

required to "at _ _ bath _ .u_c/em/and ut///ty cast te_ and be pratt/ca/m tents of costs, _uzrt-

up ame and tmummion eubnau_ " z2

Different approaches may not necessarily guarantee better least cost plans. The strength of either

process is perhaps more dependent upon the quality of data and analysis than on the specific approach used.

This suggests that certain methodological steps or principles must be adhered to in the planning cycle

prescribed by the Pse or other entity, Le., NARUCs eighteen steps in the LCUP process. While not ali

jurisdictions follow these steps exactly, ali least cost plans will embrace key elements (forecasting,

identification and evaluation of ali resources) and apply certain screening tests (utility, societal, participant).

A. Comparing
There are, nevertheless, major differences in approaches that may potentially make a substantive difference

in the quality and direction _3fa least cost plan.

1. The Classic Apprmeh

The Classic is largely descriptive and highly dependent upon statutory requirements and the interpretation

of planning guidelines. The plan is the focal point of ali regulatory proceedings. Ali input, analysis,
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discussion, etc., by intervening parties is directed towards either supporting, modifying or rejecting the plan.

The process is adversarial in nature and is structured to accede to the "best"argument (e.g., least cost

resource selection, lowest emissions, etc), as exh_'oited by the weight of evidence introduced by intervening

parties. In this respect, the process demands expert resources to defeat adversarial positions. The advantage

of following statutory guidelines is that utilities are not given "earle blanche" for their planning process but

must instead conform to detailed requirements that have been carefully established by the state.

The adversarial nature of this approach potentially limits the agenda under discussion to only those

issues that are addressed in a rulemaking or regulatory format rather than "real-world" issues experienced

by utilities and consumers. This may result in focusing on "legal positioning," i.e., an overriding concern for

complying _qth the exact requirements of the law. We are not suggesting, however, that meeting statutory

requirements is not an important consideration.Indeed,it is the critical element of the LCUP process. We

are suggesting, instead, that too narrow a focus may result in resources being devoted almost exclusively to

meeting the letter of the law while potentially constricting creative thought on other issues.

As a result, too little attention may be devoted to other practical issues. For example, collection

of good data, which is crucial for expanding utilities ability to develop more accurate forecasting and to

better design, implement and evaluate resources, involves relatively high costs. If a utility has devoted a

majority of its LCL_ resources to meet the ,statutory requirements of the law and assure PSC approval of

the plan, it may be difficult to expend resources on what may perhaps be erroneously perceived of as a less

important issue. Table 5 summarize_the advantages and disadvantages of the Classic approach to least cost
planning.

TABLE $

ADVANTAGES/DISADVAICrAGES TO THE CLASSIC _ APPROACH

Advutag
Statutory requirements provide a basis for planners to use, i.e., guidelines to be
foUowed.

Parties enjoy legal rights before the PSC and courts. Parties are required to follow
set procedures, in responding to data and information requests.

Decisions have the force of law. The PSC will assume responsibility for a plan's
implementation.

Development of plans by legislative initiative creates opportunities for a broad
spectrum of parties to actively involve themselves in its evolution.
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Burden of proof lies with all parties, using the same methodologies and criteria,
Lc., utilities must defend their plans, intervenors must defend their criticism, etc.

D_advaatages
The process is adversarial in nature: parties that develop the "best argument" and
convince the Public Service Commission on the merit of their argument "win."

The process often requires parties to use expert consulting services.

A "winner take all" situation leaves tittle room for compromise. Compromises may
have to be developed by an arbiwating party, Le., the PSC.

Potentially discourages broad based participation because of cost of consultants and
intimidation in a formal regulatory setting.

Focus on meeting legal requirements potent_y distracts attention away from other
relevant issues.

Potentially more dimcult to resolve difficult conflicting policy objectives. The
ultimate decision making body - PSC - may not want to face tough issues.

2. The ConaboraeveAppnm_
The collaborative process, in contrast, is prescriptive not descriptive. Unlike the Classic approach where the

role of participants is to determine the merits of a plan, the Collaborative starts with a set of directives

given to a broad group of participants. Though parties are still required to analyze and debate the merits

of a plan, its focal point is to create a plan. As might be expected, thestrength of the collaborative lies

in the fact that it is process and consensus oriented.

The process potentially broadens the common ground of agreement and reduces the number of

issues over which to do battle. If there is agreement on goals and objectives at the start, legal challenges

stemming from different interpretations of legislative requirements may potentially be averted. Northeast

Utilities noted that the collaborative effort resulted in a general reduction in litigation. However, the effort

required to mount a successful collaborative process can be more consuming than a typical rate case and

continue for a more sustained period of time. NU also noted that utility staff must balance the needs of

the collaborative process for the time it takes to make informed decisions, against the needs of the utility

organization for timely information required to support routine corporate functions, i.e., budgeting, sales

forecasting, resource planning, goal setting, and so forth. "The _" epmcess can all'ect t/zesefunct/ons

and the _ staff personnel will feel _ _ as the ongoing _ functions in the company are

affectedbythe9roce_through_ in ob_ _ ___ co_Zabo_a_e___ and

negotiations regardingsubstance program c.han_ or _ allocat_ fzoz_ into the future can avoid these
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Reducing the number of issues also makes better use of potentiaUy scarce resources. Resources are

spent resolving issues that presumably ali participants have agreed are problems or barriers. The

collaborative may also facilitate parties ability and/or willingness to participate without preconceived notions

that might prejudice their thougl_ts, lt is an atmosphere conducive to open discussion and "brain storming"

on difficult issues. Energy and resources are therefore spent on creating and resolving issues rather than on

second guessing the utility by reexamining their work. Perhaps one of the greatest advantages of the

Collaborative process is that because cooperation is essential for the project's design to be widely accepted,

the results of the plan will be deemed more credible by the participants an_ perhaps more importantly, by

regulators. Credibility will also make it easier for recommendations to be effectively implemented.

The struftnre of a collaborative effort is important. The structure effectively determines the overall

organization of the parties including levels of responsibility, stat_g, funding, 24 budget, and time.

Collaborative efforts require funding to adequately perform research tasks. As an example of structure, the

Conservation Law Foundation collaborative was composed of a Committee (to review proposed work plans

associated with the coUaborative prtxx_), Working Group (manage the completion of work plans) and

Program Design Staff (actuaUy performed the work).

Table 6 summarizes the advantages and disadvantages of the CoUaborative approach to least cost
planning.

TABLE 6
ADVANTAGES AND DISADVANTAGES TO THE CO_RATIVE _ APPROACH

,_tvaatalp
The process is prescriptive not descriptive. Plans are cooperatively developed by all,
unlike the classic where a plan is developed by one party and reacted to by ali
others.

Better use of potentially scarce resources. Resources are spent resolving an issue
or question that ali parties agree warrants resolution. Resources are not spent on
"hired guns" to clmUenge the opposition's viewpoints.

-

Cooperation is essential for the project's design to be widely accepted, results
deemed credible and recommendations effectively implemented.

Broadens the common ground of agreement between parties, reducing the number
of issues over which to do battle.
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Creates the political context (broader consensus) within which good planning and
regulation can occur.

msadv-anmges
Expert resources are still needed.

Still requires policy guidance.

May require strong leadership. In the absence of definitive requirements - guidelines
and statutory deadlines, there may be no great incentive to resolve matters. Thus,
parties may not have the leadership necessary to push the group through difficult
times.

In the absence of statutory guidance, implementation may be difficult.

3. Why Jm'_licdo_ Use Diffemat Plmmi_

Jurisdictions use different approaches for various reasons. The Collaborative process appears to be more

readily used in those jurisdictions with the presence of a well respected consumer intervenor organ_.atio_

that has been actively involved in utility miters such as rate cases and conservation program planning. The

two most prominent examples of this phenomena are the Conservation Law Foundation (CLF) in the

Northeast and the Natural Resources Defense Council (NRDC) in California and the Pacific Northwest. 25

(Appendix S lists the policy principles from the California Collaborative) Both organizations played leading

roles in persuading their regulatory commissions and utilities that cooperation, rather than confrontation,

was the preferred path to develop conservation programs.

lt should also be noted that in these parts of the country commissions have been actively addressing

difficult issues such as the quantification of environmental externafities and financial disincentives to DSM

investments methodology, lt appears that offered a new and innovative approach to resolving matters, the

California and Massachusetts commissions were not averse to using it. We do not mean to suggest, however,

that those states that used the Classic approach lacked strong consumer intervenors and/or PSC's. Indeed,

the Classic approach used in New York State saw the NYPSC played a leading role in developing the strong

environmentalist leaning of their plan.

Our research suggests that at the early stages of the LCUP learning curve, states will utilize a more

Classic approach for several reasons. F'wst,we have noted that regulators or legislative bodies often lead

the development of LCUP through mandate or active encouragement. Therefore, they will take the first

crack at LCUP by analyzing the status of the state's energy environment, e.g., the Illinois Department of
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Energy and Natural Resources examined "kt bnmd trims am _m,t_m'nem of the state's electric utility system

and suggests d/rote/am far stem _. This lh-st step typically results in the establishment of guidelines

developed on the basis of analysis performed at a broad - state - level

Second, because LCUP is a relatively new phenomenon (recall that the EPRI survey noted that 33

states are in various steps of formulating LCUP strategies), utilities will seek guidance from the PSC or

state ener_ _:Sce, Utilities will look to these bodies for direction not only for their knowledge and

expertise or_ the subject, but for legal reasons. If a utility follows the direction of the PSE or State, the ..

opportunities for subsequent questions of pruriency are greatly reduced, e.g., the use of certain forecasting

tools, analysis of teelmical feasibility and cost effectiveness of DSM programs.

Third, it is questionable whether utilities, left to their own devises, would expend the necessary.

resources to comprehensively develop least cost strategies which may not be in their short term interests.

Because the Classic approach is a legally based one, utilities must therefore respond to policy and program

demands that they would not otherv,Sse be naturally inclined to make.

The fact that collaboration has been used primarily as a tool to resolve specific issues and not to

develop comprehensive LCUP strategies for the states, with the exception of Michigan, suggests that this

process may not be an appropriate tool to embark upon a LCUP process. However, it may be a useful,

indeed critical, process for focming energies and resources on narrow issues and questions of

implementation, where the input of parties may be especially useful

4. Which Proceez Worlz Best For Muakipalities

Both processes present different strategic opportunities for municipalities to influence their servicing utility's

plan. The differences in approaches embrace certain advantages and disadvantages that may influence the

tactics and methods used by a municipality. The main opportunity for policymakers to influence a plan is

afforded through comment on a rate or other proceeding before the regulatory commission. The

collaborative process, because of its reliance on informality, give and take and outside pressures, i.e.,

political or market considerations, may potentially demand tactics that rely less on evaluation and analysis

of a plan and more on developing optimal bargaining leverage to strengthen a municipality's position in

negotiations. The Classic approach, conversely, may be more inflexible because it relies more on the weight

of legal evidence, interpretation of rules, and access to costly resources (expert consultants and witnesses).

Accordingly, if a municipality was involved in a classic process, its tactics would be determined to a greater

extent by regulatory guidelines that require intervenors to prove their case before an administrative tribunal.
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5. Making the Collaborative Work

There are key attributes that are important in fostering an environment for the collaborative process to

achieve the benefits that both the utility and nonutUity parties seek, These include:26

* shared commitment by those participating to make the process productive is manifested in
the dedication of both people and financial resources,

* participants must trust, and have confidence that each consultant selected by participants
to support the process is knowledgeable in their area of expertise, and therefore, that
information provided by such consultants is useful for decision-making,

* participants need to remain flexible regarding the outcome of a particular collaborative
effort - some issues can be resolved easily, some take a little while longer, and still others
may take a very long time, and

participants must support the outcome of the process, which will necessarily include
tradeoffs by each party in order to gain broader support for the final product, since in,many
cases, success of the individual programs is also linked to the level of support all parties
give to program implementation.
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EIqDNCYN_- ":HAPTER THREE

I. Comments of Terry Black, Project Director MEOS; Director Office of Energy Programs, Michigan Public
Service Commission. Least Cost Planning in the Midwest: A Symposium, Chicago, Illinois, February I0-
12, 1987.

2. Final Report, Michigan Electric Options Study, Michigan Dcparunent of Commerce, October 1987.

3. Options were aggregated into four categories: (1) Improvements to the existing utility supply system (2)
demand-side options O) non-utility supply options and (4) traditional generating options.

4. Defined as the lowest cost to Michigan individuals and businesses under specified consu-aints and specific "
assumptions about the future,

5. From oil to coal or natural gas. Fuel e _,aversion is a potential cost reduction option and not a new
capacity producing options, Overall, nat_al gas ranked first as a fuel conversion option and coal
gasification/combined cycle ranked last.

6. Identification of transmission bottlenecks which could limit IVlichigan's ability to exchange power
regionally, as well as legal and regulatory impediments to the eapansion of the transmission system.

7. Only strategic conservation, peak clipping and load shifting were included in this study, while other DSM
objectives remain for future evaluation.

8. The total potential is projected to be approximately 177 MW in 1990 and 873 _ by 2005. Industrial
cog¢ aeration is projected to be the largest capacity contributor. However, non-utility supply options are very
sensitive to economic assumptions. Small changes in economic factors such as fuel prices, capital costs and
electricity prices may have a large impact on the future of non-utility options.

9. I.PM contains two submodeis: the Integrated Resource Planning Model and Electric Utility Financial
Model.

10. Reference A Demand Assumptions were for low demand projections of 1% per year, while Reference
B Demand Assumptions were for higher demand projections of 2 and 2.5% per year.

11. This scenario cannot be easily compared with the other scenarios since it assumes an acid rain program
requiring major reductions in SO2 emissions.

i2. A 1986 attempt to move a LCUP bill through the Michigan legislature, which included both Resource
Plan Review procedures and Certificate of Need provisions, was unsuccessful Its basic provisions were
drafted as a result of the MEOS and inedoded: mandatory, biennial and least.cost based utility Electric
Resource Plan filings (forecasts and plans), with general public hearings and formal PSC review;, MPSC
authority to approve, modify, or reject plans and to order specific utility implementation actions; provision
of utility funded resources to enable PSC staff and intervenors to participate effectively in the Resource Plan
Review and Certificate of Need Procedures; risk sharing between utility shareholders and rate payers when
certified investments are abandoned; timely rate recognition for planning expenses and plan implementation
actions ordered by the MPSC; and Optional Certificate of Need Procedures with explicit MPSC authority
to issue, modify, and revoke certificates as circumstances change and MPSC responsibilities to monitor
expenses progress.
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13. The Natural Resources Defense Council published a report that documented "this dramatic drop in
utility expenditures for and commitment to energy efficiency." The utiLities concurred substantially with
the reports findings.

14. Fifteen parties were identified as stakeholders and a number of additional parties participated as
observers. The Collaborative members included: A&C F.nercom,Association of Cal/fornia Water Agencies,
California Department of General Services, California Energy Coalition, California Energy Commission,
California Large Energy Consumers Association, Califom/a/Nevada Community Action Association,
California Public Utilities C.ommiasion, Division of RatepayerAdvocates,IndependentEnergyProducers
Association, Natural Resou._'_.esDefense Council, Pacific Cras & F.lectric Company, San Diego Gas &
Electric Company, Southern Cal_fornia Edison Company, Southern California Gas Company, and Toward
Utility Rate Normalization.

15. Northwest Energy News, Northwest Power Planning Council, May/June 1990, Volume 9. No.3.

16. It should be noted that the plan examined ali energy sources, not just electricity. It examined
transportation, petroleum, natural gas, coal and nuclear issues as well For purposes of this report, onlyelectricity was examined.

17. New York State Energy Plan, September 1989.

18. NYSERDA's environmental externality costs research project being conducted by Pace University should
provide estimates of the costs of environmental externalities developed by other states, utilities and research
organizations.

19. (a) Emissions of SO2, NOs and CO2 should be explicitly considered in procuring future energy supplies.

Co) An imputed cost of SO2, NO s and CO2 emissions should be immediately incorporated in utility
competitive bidding programs to allow environmentally "clean"projects to compete favorably with lower cost
but less environmentally attractive proposals.

(c) A generally uniform methodology which measures the actual environmental impacts of a proposed
facility's air emissions and g_.es a_ppropriate weight to these air emission externalities should be used by aliutilities.

((I)The methodologyforevaluatingand scoringairemissionexternalitiesshouldbe basedon thecostof

mitigating(offsetting)theresidualSO2,NO x and CO 2 emissionsfromenergysupplyoptions.

(e)The costofmitigationshouldbe addedtoa proposal'sbidprice,and thecompositepriceshouldbe
treatedasthepricevariableintheutitity'sscoringscheme.The costsofmitigatingpoorairqualityarethe
coststhat"good"airqualityfacilitiesavoid,and shouldbe recognizedinthepricewe arewillingtopayforelectricityfromsuchfacilities.

(l)Approximately60 to 70 percentof thetotalawardablepointsshouldbe forpriceand airemissionenvironmentalfactors.

(g)An EnvironmentalBlockforscoringexternalitiescharacterizedby localand regionalenvironmental
concerns(e.g.,landuse,waterdischarges,noise,biologicalimpacts,aesthetics,etc.)shouldbe includedin

utility competitive bidding programs. Individual utilities should provide guidance as to the types of
environmental externalities of local and regional concern, and have latitude as to how these externalities
should be evaluated and scored.

47



20. ICC order to adopt an electric energy plan for Commonwealth Edison, December 12, 1990.

21. Ibid

22. Ibid

23. Ibid

24. For example, the NU/CLF effort was funded at $250,000 m pay the costs of research and data-gathering
by experts working for intervenors and interested parties. Likewise, the CLF/New York State Electric and
Gas Corporation effort was also at $250,600.

..

25. It must be noted, however, that their activities did not involve the development of a LCUP per se. CLF
and NRDC were not under riVe.ct legislative mandate to develop LCUPs. Rather, they were charged with
development of conservation _,:,_grams.The distinction between developing a LCUP or program does not
materially affect the pros and cons of either approach. Developing conservation plans often involves many
of the same steps and planning tools used in developing LCUPs.

26. "Perspectives on Collaboration As Replacement for Confrontation," Armand Cohen and Michael W.
Townsley, Public Utilities Fortnightly, March 1, 1990.
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_4.___ IN _ COST UT]LH_ PLANNING

L INTRODUCTION

The least cost plans reviewed in this report share certain critical, yet generic, elemen_. 0Vhile differences

exist among juri_ctions m ter_ of the process and approach to individual issues, aL! jurisdictions

developing least cost plans must address the same plmming horizons and uncertainties associated with

meeting future energy needs. This common framework makes it easier to iden_fy and analyze the issues and

barriers having the greatest effect on utility performance, as defined in terms of rates, reliability, equity, or

environmental impact. As a first step in _aluating the least cost plans of their servicing utility, municipal

officials may find it useful to identify these issues for evaluation as independent variables. This approach

offers the advantage of fadditating review of sophisticated and highly technical documents, econometric

models, policies, screening methodologies, data, and cost/benefit calculations.

The analysis in this chapter is intended to meet the first objective of tl_ report: summarize key

issues, influences, and barriers in order to provide the n_ background for municipal policymakers to

evaluate the adequacy of their servicing utility's least cost plan. Analysis of individual issues also provides

the basis to better understand interactions among issues. The issues common to the plans reviewed in

Chaptez_ 2 & 3 include forecasting, planning objectives, data, resource selection and program screening

methodologies. Knowledge of these allows municipal officials to beUer discern where analytical resources

should be focused. If an _ue i_ deemed to be unimportant in terms of its overall impact, then a

municipality with limited resources would benefit from the knowledge that resources expended on supporting

or challenging the merit of that issue would not significantly effect its final disposition. Likewise, a

municipali_s resources would be better utilized addressing those issues impacting principal concerns and

objectives.

IL KEY ISSUES IN LEAST COST _ PLANNING

A. FORECASTING

Forecasting allows planners to quantify the amount of yearly capacity needed to meet expected levels of

growth. Errors in forecasting can result in over-capacity or shortages and will ultimately impact rates charged

consumers. The most difficult aspects of developing long-range forecasts are those associated with the large

elements of uncertainty resulting from variables outside the direct control of the utility, including inflation,

fuel prices, economic growth, demographic changes, structural and behavioral factors.
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The most common method of dealing with load uncertainty is to develop a range of reasonable

growth scenarios based upon a combination of econometric models and statistical analyses. Using alternative

scenarios heightens the focus on load growth uncertainty and emphasizes the relative rather than absolute.

Altema_e _wl grm_ _ also _ _ di_ermt _l_.ections for the ammmt and _ _

for zad forermu of for each
yearofaplanandtheresotuces_sob_!_thegc___loadand_. 1 Ali of the

plans renewed in this report contain alte.rnative forecasts. Table 7 summarizes the forecasts used by these

plans: .,

TABLE'/
Altetmtim Load Fotetmm

State of _ CECO MEOS New York State

Big Shock Baseline 2% High Case I (High)
Sustained Growth High 2.5% Low Case II (Base
Extreme Weather Low Growth 1%
Nuclear Phase In End Use

Table 7 illustrates how utility plans have developed a range of reasonable growth scenarios based

on standard deviations - low, medium and high - and circumstances unique to their serv/ce territory. For

example, the State of Illinois "BigShock" scenario assumes unexpected and rapid changes in fuel costs and

economic or technological conditions that would dramatically decrease or increase electricity usage. The

"Extreme Weather_ scenario assumes irregular growth in peak demand mused by extreme hot weather. The

"Nuclear Phase In"scenario assumes spec/al rate treatment for rate basing nuclear power plants in the state.

A highgrowthscenarioisa etility'shighestprojectedforecastofelectricitydemand,althoughthe

actualrangewillvaryamong utilities.For example,a regionwithsustainedgrowthof I% for5 consecutive

yearsmay havea highgrowthscenarioofI% -2%,whilea regionexperiencingannualgrowthof3% would

have a higherdemand growthof 3% to 4%. A "BaseCase"scenarioisa utility'smost likelyto occur

demand forecast.

Most utilitiesforecastpeakand baseloadrequirements,salesand generatingoutputby usinga

multitudeofplanningtoolsandtechniques.Among theseareprogramswhichuseuncertainty(probability)

analysisandsimulationtocalculatethelikelihoodofactualdemandvaluesfallingwithintheforecastrange.

For example,CommonwealthExli.u3n(CECO) utilizesa MultiobjectiveIntegratedDecisionAnalysisSystem

(MIDAS)2 planningtoolwhichisdesignedto assesstheimpactofuncertaintyon planning.
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Municipalities should familiarize themselves with the tools and techniques used to produce the

forecasts. While a thorough technical understanding of forecasting is important, it is doubtful that

municipalities have in house expertise to challenge the validity of tools/techniques chosen. Nevertheless,

municipal officials should be aware of certain key factors and ask questions.

* Are growth scenarios based on a reasonable combination of econometric models and
statistical analyses?

* Areutilityestimatesforinflation,fuelprices,economicgrowth,demographic,structuraland
behavioralfactorsreasonableand accurate,ltisnotuncommon forutilitiestouseofficial

municipaland othergovernmentalderivedestimatesforinflationand economicgrowth.
Municipalitiesalsohaveaccessto municipalspecificdatathatutilitiesmay finduseful,
particularly in terms of housing, population and other demographic data?

* Does the forecast use uncertainty (probability) analysis and simulation to calculate the
Likelihood of actual demand value falling within the forecast range?

* Does theplanusealternativeloadgrowthscenarios(mostplansusea low,medium and
highforecasts)?

* What importanteconomicfactors:indicatorsarenotincludedintheforecastand why?

* To what extent does the forecast rely on end use data?

B. PLANNING OBJECnVES

Once load growth forecasts have been developed, overall objectives for meeting future needs are established.

The relationship between forecasting and objective or goal setting stated by CECO: "Demand forecasts

CECO's

p/annera w_ a way to se¢ _ m _ _ _ by _r.mmnty." Objectives differ among

utilities because of differences in capacity situations, regulatory environment, corporate philosophy, planning

capabilities, and place on the learning curve. Our research has shown that plans typically address the issues

of equity, cost, environmental quality, safety, reliability, efficiency, and adequacy.

Establishing planning objectives in a clear straightforward manner is an obvious first step in any

planning process, and will in large part, determine the overall direction and substance of a plan. Legislation

provides a starting or guiding point for evala._ting objectives because they must be consistent to the fullest

extent possible with statutory or administrative guidelines. For example, the Illinois Public Utilities Act

requires utilities to:_ ener_ .lzz_es at the/owe_ pm=_/_ cost to a//////no/s energy cottmmers [while]

utilizing to the ea_nt _ all economic mmn$ of _ation, mm.convendonal technologies r_lyingon

renewable resowv_ _ and _ i_ eru_ _ as the initial _mrr_ of new su1_ty."
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Operationalization of objectives has critical ramifications. For example, CECO identified the purpose

of its plan as the identification of cost-effective and reliable resources to be acquired when new resources

arc needed. The City of Chicago, in contrast, argued that the purpose of LCUP was to produce the lowest

cost of meeting present and furore eaea]U needs by focusing on management of existing resources.3 CECO's

interpretation of this objective, along with its current capacity situation, presumably lead the company to

view the period between 1990 and 1996 is "a _ eS'oppomm_ m _/upo_o//o ofres_vce opens

and _ ab_ to mu_z..op_ar_= CECO's near term planning efforts, therefore, did not focus on detailed

planning, implementation and delivery of resources but rather on enhancing their "capab///_es m

CECO's plan attempts to comply with the objectives of the PUA to the extent that resources

selected, in the company's opinion, meet statutory requirements for least cost energy service provision

because they minimize the company's revenue requirements. Had statutory objectives spe_fically required

the adoption of the lowest cost methods of meeting present demm_ their plan might arguably have

included a wider arrayof cost.effective DSM options with a near-term implementation schedule. Moreover,

if in support of this objective, legislative guidelines required CECO to 1)se a specific program screening

methodology, use certain cost assumptions about performanceor market _aetrati0n of DSM, or incorporate

environmental externa_ty values, CECO's estimates of the cost-effectiveness of specific DSM programs and

the impaa on revenue requirements might have differed.

Intervening parties in the proceeding to adopt CECO's plan have, in several instances, taken issue

with the company's views on the interpretation of other objectives. For example, CECO's concern with the

objective of equity may have influenced their use of a "no-losen" test, a controversial program evaluation

tool used to measure the individual benefits of a particular DSM program. The inclusion of this test

effectively eliminated a great number of potentially cost-effective DSM programs. Had legislative guidelines

limited or prohibited use of this test in favor of, for example, greater reliance on the societal benefits test,

CECO's plan might have included thc_e DSM programs which passed ali but the "no-losers" test.

L Tradeo_ An_ag o_b]eabm

The attainment of one objective may also mean a diminished chance of reaching another. The importance

of objective setting lies not only in the need to produce a clear and well understood least cost plan but for

articulating, quantifying and evaluating such tradeo_. Clear articulation of objectives will probably not

lessen the problems of choosing between difficult choices, but may make it easier for policyrnakers to

educate the public as to what the actual tradeoffs are and why they have to be made. This dilemma is cited
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as a major conclusion by the Michigan Electricity Options Study (MEOS): "Mah/p/e and compe_g objec_m

existinela:nicresom_ a.vses_nemmud _ Any planning_ mu_ recognizecompe_g objectives

andbecapableof and the ang #mL"

The analysisinTable8 highlightsthetradeoffsthatpolicymakersfacedinNew York State.

_8

_ c__r emmmL FmJt_e_ C,ms h _w YorkSuae4

AIR EMISSIONS
SOx 398,102 447,031 148,476 377,.302
NOx 140,817 312,383 200,073 216,702
Co 264,106,179 13.3,201,025 92,740,499 94,039,231

FUEL_
Oil 51,136 42,160 30,865 37,853
Gas 161.8 226.1 619.2 522.3
Coal 11,096 35,273 17,8.50 20,034

COffl_

Average NA 3.467 3.506 3..330
Constant Dollar

Implementation of the combination of options in the Refenmce Scenario would result in large

increases in predicted air emissions when compared with _e other scenarios, primarily as a result of the

large increase in the use of coal. A strategy of nearly total reliance on coal provides the benefit of a lower

cost fuel source with abundant domestic supplies. However, the combustion of coal for electricity generation

contributes to the future deterioration of air quality. Estimated air emissions from the combination of

measures contained in the _ Emimiaa Sze_rio are the lowest of the three scenarios due primarily

to aggressive implementation of DSM programs and increased use of natural gas cogeneration. A strategy

of heavy reliance on natural gas provides the benefit of improvements in air quality, although the actions

necessary to accomplish this benefit result in other environmental and economic risks, e.g., new pipeline

construction and associated costs, and the future price and supply of gas.

The selection of resources to meet New York State's 11,804 MW of future needs also illustrates

the degree to which tradeoffs are intrinsically involved in LCUP. With a particular concern to environmental

issues, 4,659 MW or 39% of future needs are met through DSM options, while 61% of future needs are

met through life extension of coal plants.

Such tradeoffs are also evident in the Michigan Electricity Options Study (MEOS) which identified

the lowest cost combination of resources. The results of the analysis are shown below in Table 9.
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an,aa _ c1_ smm_eo,_ snNa_

Na _ v_ _r_ _vPv. $4":._ NeV. S4_5nation t-n_= JvPv
(NPIO- $45_2Billion

CapitalRz_m_mmm CR - $17.7_ CR- M_O_ -
(OR). $14.7ZUtUan

Revom¢Re.quimmam RR - $5.26Billion Mid.mn_ toHigh Mid.rangeRR
(PR). $4.74_ RR

N_ to_ ,=ms _ ,.m_ Hi_m symbzaU
_gh 2OOOand 2000_ _ _ _ _ _ .

byzoox _ _ to _'l_n_
ad_ acm_io_ ovc tinm

NexttolommNO_ H'_cJ NOx¢nimmu S_md to_ LowcnNOx

l-B_m 502 ¢misaa_ Nonm lommSO2 S_md tohi_m Lowen$02 _ _ough
1995 but nxa _ throu_ 1995 $02 _ 1995 by a _ mw_
to to_t _ zOOOana _ b_,na _ox
2005.

Development of a resource scenario that would permit an assumed reduction of about 25% of future

sulfur dioxide emissions by the year 21X_ resulted in the highest net present values for the state's utilities.

The MEOS also demonstrates that midpoint accommodations are possible even when conflicting objectives

are present. The broad options scenario which included most of the resources identified by working groups

had the lowest net present value - $45.2 Billion - and the next to the lowest NOx and highest SO2

emissions in 1995 but next to lowest in the year 2000.

Municipal officials should carefully review the objectives in their servicing utility's plan to determine

whether they are compatible with municipal goals and objectives. If municipal goals and objectives are not

included in the plan, officials must then be prepared to lobby for their inclusion. The following questions

should be asked:

* Are objectives clearly articulated?

* Are objectives consistent with the planning obiec_ves in the legislation?

* Are objectives consistent with municipal energy policy objectives?

* Are objectives consistent with the franchise agreement?

* Are there inconsistencies among objectives?

* What are the wadeoffs among objectives?
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C. DATA REQ_

Substantial and reliable data expands utilities ability to perform more accurate forecasting and planning by

reducing the level of uncertainty surrounding resource investment decisions. Data is also critical for

performing integrated resource modeling (IRM) which facilitates the examination of multiple resource

options and assumptions, and leads to better design and implementation of programs. A lack of data may,

in certain cases, result in near term efforts that focus on enhancing planning capabilities instead of

implementing potentially cost.effective DSM programs. For example, in the area of environmental

externalities, CECO's least cost plan asserts that it currently does not possess the needed data to quantify

environmental costs and benefits. If CECO had the data to account for environmental costs, the cost

effectiveness of additional DSM programs would have potentially increased.

Utility's initial efforts at LCUP will probably start with the data and resources currently available

to the company. Therefore, in the absence of "perfect" data, programs and policies selected will reflect the

utility's current stock of available data and the potential for additional programs should evolve as new

information is gained. As an example of one utility's evolution, CECO states its planning *_///t/es and

are be/rig _ by _ _ _dr/_ nt_ data, too/s and t_niqu_ for/_M, .mpp/y-_e

and/ntegrated rmomr.ep/annin_ "_Therefore, one of CECO's major planned activities over the next two years

focus on data acquisition which will be used to assist in verifying peak load and energy forecasts. 6

1. End Use Data

To supplement econometric modeling, utilities collect data for end-use models. In contrast to econometric

models, which are based on expectations about economic and demographic variables, end-use models

aggregate detailed functional information about specific electricity uses7 and provide a detailed picture of

energy use and requirements. Many utilities are investigating the possibilities of developing class load

forecasts, a process which further delineates energy use by customer class. There are four basic uses for end-

use data in DSM program planning:s.

* Market segmentation - The conm'bution of each major end-use to total load;

* Equipment Saturation - The market penetration of different types of energy-using
equipment. (This data is important for estimating DSM program impact.);

* Load shape estimation - Load shape information is useful in identifying high potential peak
clipping and load shifting market segments;

* Research and pilot program impact estimation - Service-territory specific estimates,
sometimes requiring on-site metering.
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End-use data can be obtained from a number of sources, including: literature re_ew, other utilities,

building thermal load models, surveys, audits, and metering. However, collection is time consuming,

expensive, and requires knowledge about current technologies and costs that could affect electricivy demand,

as well as information on the purchase and efficiency of new and replacement appliances.

A critical i_ue in determining the need for end-use data is the value that is obtained from

additional information. Data collection techniques such as metering can be very cosily. Therefore, utilities

may be inctined to start their collection efforts with the least costly sources and then move to more

expensive ones o_y as the need arises. A difference of opinion may arise, however, as to the merits of

waiting to collect data until it is needed, particularly if unexpected collection difficulties prevent full scale

program implementation.

The collaborative process can potentially facilitate data collection. One of the working groups in

the ]_EOS, which was solely responsible for developing essential data and modeling capabilities, concluded

"du_ zhereare many gap= bl b_,'mm/at and _ if _auen_ among o_w_.aaft_m and.nak.tho/d_ grvups. Broad

paroaz bymb.hadm diedoor a,Wnbtebt/

Municipal o_ciaLs should carefully review the data relied upon, and more importantly, the data gaps

and needs in their servicing utilit_s plan. Officials should ask the following questions:

* What is the quality of the data used in the plan?

* Has the utility made a reasonable effort to needed data?

* Is the data of sufficient quality to provide reliable results?

* Are the costs of obtaining additional data worth the effort?

* Was end use data used in forecasting?

* How has the utility identified and gathered data?

* Has the utility identified gaps in data? To what extent have these gaps affected their ability
to identify programs?
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D. RF.SOURCE OPTIONS

Once planning objectives and load forecasts are established, the resources required to bridge the gap

- between loads and existing (generating and demand side) capacities must be identified. Statutory guidelines

have increasingly mandated that utilities consider ALL - demand and supply side - resource options for

meeting future needs. This edict is primarily a result of cost overruns for large central station generating

plants, the increasing cost-effectiveness of DSM resources, the historic built-in incentives that encourage

selection of supply-side resources and discourage those from the demand-side, as well as the general goal ..

ofresource diversification.

Therefore, legislatures and regulators have been particularly concerned that DSM and alternative

resource options be given preference, or at least equal treatment in the selection process. The Illinois Public

Utilities Act requires utilities to: */mT_ ta I_ _ _ aU _nam/e means of cons_va_k_

nonconv uchnata on anal/mpravmnns#I amcy

as the /n/t/a/sources of new sup/_ = Table 10 summarizes the broad categories of resource options

considered by the jurisdictions evaluated in this report. CECO's plan, for example, identified 110 potential

DSM and 15 supply side options,while the MEOS identified 36 DSM options.

TABI_ 10

roteeaa Resmm Opeom

_Y-SIDE DI_8_1D_IDE

Supply-Side Bidding End-Use Efficiency
F'mmPower Purchases Incentives
Plant Life F..r_nsion Conservation

New Plants Billing Discounts
Increased Plant Rating Etticiency Standards
Transmission Upgrades
Fuel Switching
Small Power Production
Ram S_uaure

Alternative Generating
Hydro
Cogeneration
Resource Recovery

The scope of projected utility DSM efforts is now expanding rapidly, with utilities planning to

implement programs that are larger by several orders of magnitude than those of a few years ago. Table

11 summarizes the total DSM budgets and energy impacts of select utilities for 1990.
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TABLE u 9
uteay DSMSed_

Tet,, DSU DSM_ _ Pm_ed Peak
i'm=m_ eae_ lmlm_ tmlaa

CUmin S_ eCR_=m _ _

Bonneville Power Administration 108 6.0 3330 35
Boston Edison 26 2.4 30 5
Central Maine Power 26 3.7 1230 30
Consolidated Edison 40 L0 100 92
Florida Power 40 2.5 35 650"
Long Island Lighting Company 38 2.1 172 -.158 ..
New England Electric System 6.5 4.0 130 160
New York Stat_ Electric & Gas 16 1..5 6 15
NiagaraMohawk 31 1_ 130 150
Northeast Utilities 45 1.8 140 35
Pacific Gas & Elecu-ic 138 2.6 370 120
PortlandGeneralElectric I 1.0 I I
Puget Sound Power & Light 24 Z7 70 0
SouthernCalifornia_ 90 1.6 900 200
Texas Utilizies 15 0.3 40 50
Wisconsin Electric 42 3.S 200 SO

The se]ectionof resources _1.._.be a critical factor in determining a utility's rate level and structure.

Thus, municipalo_¢ ialsshouldask the followingquestions:

* Have ALL resour_s - supply and demand side - been considered?

* How many r_,uces have been identified?

* Which reso_ces have not been identified? Why have they not been included in the utility'sevaluatiov.?

* Are resources consistent with the ufitity's planning objectives?

E. EVALUATING AND SCREI_ING RESOURCE OPTIONS

The next, and more critical step, involvesanalysis to screen and select the most promising options for

fashioning a least cost plan. Table 12 below illustrates, in a generic manner, the various steps involved in
screening resources.
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TABLE 12
Remen screemg Process

STEP #1: Initial Screen - Eliminates Technologies Whose Development
. Appears U_certain or Whose Economics Are Unfavorable.

b"I'EP_ Preliminary Analysis to Determine Whether Technologies Are
Consistent With Utilities' DSM Objectives.

STEP @3: Determination of Programs Potential Societal Impact - Cost/Benefit
A,_talysis Using Total Resource Test or Societal Test Incorporating
Env/ronmental Externality Values.

S'IEP @4."Additional Screening
- P_r'dcipantTest
- Utility Revenue Requirements Test
- Rate Impact Test

1. STEP #L INITIAL SCREEN

Screening resources at the outset reduces the number of options that must be evaluated in subsequent steps.

The screening process facilitates rank ordering the alternative courses of action. Doing so, however, may

result in elimination of resources that full evaluation would indicate should receive further consideration.

CECO, for example, conducted a preliminary screening to eliminate technologies whose development

appeared uncertain or whose econonfics are clearly unfavorable. The technological risk associated with the

application of new, unproven technologies is accounted for by excluding such technologies from the set of

resource types that were considered. O_ the supply-side, nuclear plants, coal gasification systems, fuel cells

and large scale solar generation technologies were rejected because of high capital costs, long lead time,

data deficiencies, ax_,_technical risk. Compressed Air Energy Storage (CAES) was, however, selected as a

poter_ti_i resource option because it could effectively complement CECO's existing nuclear and coal units,

drawing power during off-peak periods at the low base variable costs, and returning the power to the system
when it is needed during peak periods.

2. STEP @2. PRIVy ANALYSIS

DSMRank - EPRFs DSM ta:tma/_ screening model - was used to screen and eliminate from further

consideration technologies that are "deafly un,reliable for meeting CECO's DSM objex:tives." Two primary

inputs were required in order to rank technologies in DSlVIRank- the relative importance of CECO's DSM

objectives and the ability of candidate technologies to meet objectives. Major reasons for eliminating DSM

options included low market potential and/or penetration, obvious lack of economic benefits in the

foreseeable future, and forthcoming national appliance efficiency standards that make comparable utility-
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sponsored programs unnecessary. The inherent uncertainty of any long-term planning process also dictates

that resource options selected as part of a resource plan have certain characteristics, e.g., short lead time,

small size and discrete implementation steps.

3. STEP #3. DETERMINE _ IMPACF

CECO's primary evaluation criteria for selecting resource options is reduction in the Present Value of

Revenue Requirements (PVRR) of new owned capacity.

4. SI'EP #4. ADDITIONAL SCRI_I_G

Utilities generally use two other tests to screen resource options. The _ text compares utility bill

savings against ou_-of-pocket participation costs. The total resmar_ cost test compares avoided supply costs

to the sum of both utility and DSM program participants. The _ _e or no/osers teat,

which has been applied primarily to DSM options, is one of the more controversial tests in use. Under the

terms of this test, if the costs to those who do not participate in a given program exceed :he benefits they

obtain, the option fails, lt results in a heavy weight being applied to the losses suffered by a specific, often

small group (nonparticipant). If the nonparticipant sufferseven small loses, an option may be rejected

despite large gains made by the participant. TI_ argument is illustrated in Tables 15-18. The use of ali three

tests for screening DSM options may be overly restriethr¢. Various jurisdictions have repudiated the

nonparticipant test for conservation investment. 1° Individuals have argued that the nonparticipant test

should not be used to screen individual DSM programs because: "Ana/ys/s of the effea on

of ea_ _ t_SM_ is _ to _ _ in_a _ eaen_ty reta_ bn_sm_nton non-

If a _ line or ptnm_ plant iz _ to _ reliable and c.o_.effective service to a fast-

grmving area, the fact that the _ may _ rates to _ areas is not conside_ a valid

obj_ to _ of _ [_ _ _ _ m_Iplam _at rai.v_ra_ toone

groupof cusumm7(e.g.,cunome_in 1990)bJorderto lowercoststo another_oup (e.g.,cu.mmm7in 2010),

so longas thea_ e_eais _,al

The example in Table 13 below illustrates the point that even ff DSM resources are free, they will

be rejected under the no-losers test, even though they reduce total revenue requirements and average bills

by 15%.
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Rmmm_ l_amh_l_m Cmmd _ _ _ Tca

Current revenue rcq_ts $1,600,000
Curr_t enet_ sales 20,000,000
Current cmtomcm 1000

Averaleo_sump_on 20,000kWh/cu_omcr/yr
Average_eBue n_q_ts $0.08/kWh

Incremental _ requ/rem_ts 4,000,000 kWh/yr
New cu_x_n, 200

Averagecommnption 20,000 kWh/customer/yr

Marginalam perkwh_oquir_d $0.07/kWh
A_quiu_ eat oC_t_y-.idc n_ource_0,000/yr
Totalrevenuereq_ $1,880,000/yr
Total_ sale 24,000,000/yr
Totalcu_cme_ 1200
Averageoomump_m 20,000kWh/cu_omer/yr
Avera&__ nxlmnnummt $0.07_/kWh

Marginalcmt perkWh_qu_l $o.o
Aequiut_o_cost_ demam4_ rcmm_ SO_/r
Totalrevmu__ $1,600,000
Total_ _ 2O,000,000
Totalomomer_ 1200

• Avenge consum_ 16,667 kWh/customcr/)T
Averagerevenuerequireme_ $0.08 kwh

Municipal officials must be knowledgeable about the specific methodology used by the utility. Review can

start with very fundamental questions:

* Does the screening process eliminate resources that full evaluation would indicate should
receive further consideration?

* How does the initial screen eliminate resource options, e.g., consistency with objectives,
application and knowledge of technology?

* How is impact evaluated, e.g., societal, revenue requirements, revenue requirements/KwH,
customer bills?

* Are there additional screening criteria, e.g., participants and nonparticipant test?

* Are environmental externality costs included in the evaluation and screening process?
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a. InclusionofF.avinmmeatalExternalityCostainTlm EvaluationProcess.

DSM resourcesareadvocatexiasthemosteffectiveway to reduceoravoidtheenvironmentalimpactsof

clcctricpowergeneration.Electricutilitiesareestimatedtocurrentlyaccountfor20 percentofU.S.acid

rainemissions,70 percentof thesulfurdioxide(SO2)emissions,30 percentofthenitrousoxides(NOt),

and 50 percentof allnuclearwaste.The potentialimpactsof efficiencyimprovementsare substantial.

Replacinga single75 wattincandescentlightbulbwitha high.efficiencycompactfluorescentfixturewill

displacetheneedtoburnmore thana barrelofofformore than750poundsofcoalduringthebulb's10

year-lifetime,consequentlyeliminatingas much as 1,500poun_ of carbondioxide(CO2)and SO2 that

wouldotherwisehavebeenreleasedintotheatmosphere.In recentyears,regulatorshavebeenincreasing

effortstounderstandandaccountforthecostsandburdensofenvironmentaldamageexternalitie.sassociated

with the productionof electricity.Appendix 713 summazizesthe currentstatusof approachesfor

incorporatingenvironmentalexternalities.

The cost-effectiveness of DSM options, as compared to supply options, can also be underestimated

by not including environmental externality costs in the analysis. Inclusion of environmental benefits in the

cost-effectiveness analysis would make cost-effective many additional DSM options which were marginal

losers on a utility revenue requirements basis. The cumulative effect of ignoring relevant factors when

comparing DSM options to supply-side resources could result in substantial underestimation of the potential

of DSM.

Several states have incorporated externalities in the rate-making process by providing a higher rate

of return for DSM investments. None of these regulator/mandates has yet gone beyond the direct impacts

of power generation, such as erosions, to include indirect externalities in other parts of the fuel cycle, such

as fucl extraction, refining, transportation, transmission, waste disposal, and decommissioning. For example,

* The California Public Utilities Commission requires utilities to consider the air quality costs
and benefits of general,ton supply alternatives. The Commission adopted values to assign
the residual emissions of generation.

* Massachusetts Department of Public Utilities provides that "eva/uaz/on of the co_-
eMea/veneu of_ and/rod ,naaaganera_ and o#ter resow_ o_L_ s_u/d

to fu# r.o and bene  z,na to

* Wisconsin Public Service Commission credits DSM resources for its environmental benefits

by adopting a 15% non-combustion credit reflecting the substantial costs which are
associated with acid deposition, global climate change, and human health.
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* Oregon Public Utilities Commission requires utilities to include in the cost of a resource
ali the costs that will or may be internalized, Le,., those costs of pollution control and
wildlife mitigation, which will be charged to the utility and its customers.

* Washington Utilities and Transportation Commission require utilities to include the
associated environmental costs in the evaluation of each resource.

* New York State Public Service Commission staff determined that environmental costs of

electrical generation, net of mitigation equipment, total up to 24% of the avoided cost of
electrical generation for Orange and Rockland Utilities, with air quality impacts accounting
for about 2/3 of that amount. Staff developed a formula for ensuring that these externalities
are addressed fully in the utility's bidding programs for new power supply.

Quantification of these costs, however, is not without ditliculty:. _._ and ana/y¢/cq_

to be ra/red m a very am/alex and oflm faery_ detaat__4 The ambiguity and diffic_,lties in

defining and measuring so-caUed externalities are only one aspect of the problem. Equally, if not more

formidable, are the obstacles in evaluating and quantif3dng the damages for the purposes of direct cost

comparison among resource alternatives.

Environmental effects are reflected in resource planning in three ways. F'h'st, for effects that will

be mitigated, utilities can include reasonable estimates of the cost of mitigation. The costs of the resource

would include the incremental costs of ali emissions-control and efffluent-reduction equipment measures, the

c_ _ts of additional feet _nsumed due U_an increase in plant heat rate, an_' ali other incremental costs of

c¢ replying with existing and new environmental regulations, including the Clean Air Act ,_anendments of

1990. Second, for residual effects that will be internalized through taxes, fees, emission caps or any other

method, utilities can include a forecast of these costs, just as they consider future fuel prices in their cost

analyses. Third, for the residual effects that remain after mitigation efforts tlmt _ not be internalized,

utilities can monetize, or include estimates of the social cost of these effects.

There are three primary steps to expressing externality values in terms of cents/kWh. The first step

is to count the important env_nmental effects of each resource, e.g., pounds of pollutants per kWh

generated. The second step is to determine the value of each externality in units of cost per pound of an

air erosion. This step is termed "valuation" or "monetization" of the externality. The final step is to

estimate an externality cost per kWh (S/kWh) for each resource, by multiplying the quantity of the

externaLity.(units/kwh) by its value (S/unit).
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HL UTILH'Y BARRIERS

Unresolved issues and outside influences constitu_ barriers w LCUP because they 'potentially inhibit full

consideration of all resource options. Their existence must be recognized and swategies for removing or

lessening them must be designed. The major barriers identified in the plans reviewed iu this report include

cost recovery, technical potential vs market potential, and inequities. Add rain legislation and competitive

bidding were also mentioned as barriers by CECO.

A. TECHNICAL PO1"ElqlIAL VS. MARKEr _

There is considerable disagreement about the ultimate achievable penetration levels of various DSM

measures and about the best ways to measure actual program results. Perhaps the most hotly debated issue

is separating the impact of utility sponsored DSM programs from the impact of market driven, naturally

occ.urrmg improvements: "Who, du_/r, _ hm_emade _ _ wMu_ the _ __,es

_'_ Tr_ r/am"byo_ _unry) andso., _ is a utah', _ _ ao_etera_ .,_= .,ou_ have
naam_ o,xun_._ _ k.,e _ maia,_ o/'_ _ _ andZTSMWvocat_ and

at.countfor,,umyof _ _ _ _ a, _ _ O__ as_ from_ _
c.o_-e__ ofDSM_,ts

The technically difficult problem of measuring actual program impacts is a planning barrier that

must be resolved so the energy savings f_om DSM can be accarately measured. The measurement issue gains

added si_ailicance because the costs per unit of energy saved appear to vary widely among utilities. The

actual results of many utility DSM programs show surprisingly little correlation with capital investment. To

some extent, this may reflect variations in the product/vity of direct expenditures on DSM measures. CERA

notes: "In_ the _ of uaTay erpe6m_ _ DSM _ it is wa,th pmaing to recall some

of t_ a=_u _ f,em a_ _, _ _ m:karpo_r. V_re,u_ _ _

In assessing market potential, analysts have argued that utilities, with greater market power and

greater possibilities for capturing economies of scale, are in a much stronger position to purchase and

manage efficiency services and equipment at much lower costs than individual consumers.

B. COST RHCOVHRY

One barrier that negatively impacts utilities' willingness or ability to acquire DSM resources is the inherent

disincentive created by regulatory systems which encourage the production and sale of as much electricity

as possible. Least-cost strategies typically have a significaat conservation element that results in reduced sales
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and profits. Lost revenues from reduced sales of kilowatt hours potentially ove_helms any return that the

utility is permitted to earn on the investment. The Maine Public Utilities Commission has explained the

problem as follows: "Underd_ ems'_ fmzd by mm: U._ _ _ _ the bzmnmm_ sa_

the operas ovidcaa

Existing incentive mechanisms provide no relief to the short term tendency of energy conservation

to penalize a regulated utility. In many circumstances, energy conservation will result in a short-term

reduction in the profits of a regulated utility. Retail rates are set to cover both the variable costs and the

fixed costs of the utility. Conservation reduces the utility's variable costs, but the utflity's fixed costs are no

longer covered. The utility's stcr.kholders bear the fixed costs in the short run, until regulators adjust rates

for the effect of conservation, z7 Even when incentives are used, the additional profits are a long-term

incentive to conservation, but the utility receives no rewarduntil the conclusion of its next general rate case.

In the months or years before a rate case is concluded, the utflity's losses from conservation can easily

exceed the long-term reward of extra profits. Incentives may potentially help a utility achieve a least-cost

resource plan ff they help balance utility incentives for generation projects.

As yet there is no consensus on precisely how to meet the regulatory objective of ensuring that the

least cost investment is also the most attractive one from a utility's perspective. The results of a survey

conducted by the Electric Power Research Institute (EPRI) and Edison Electric Institute (EEI) showed that

60% of the utilities and 70% of the regulators queried were _ interested" iu receiving or providing DSM

regulatory incentives. One-third of the respondents considered DSM incentives "absolutely essential" to the

growth of DSM, while one-half said they are "helpful but not essentiaL" Utility and regulatory

representatives also generally agreed on the reasons for creating DSM incentives: to compensate for lost

profits, to create a regulatory "level playing field," to provide a bonus to stimulate DSM, to get utility

management to focus on DSM, and to overcome the lost revenue problems,zs

The basic elements of a solution are dear, however. California regulators have already decoupled

utility net revenues from their sales volumes, through an Electric Revenue Adjustment Mechanism (ERAbl).

Through _e of ERAM, rates are adjusted up or down to compensate for conservation-induced revenue

shortfalls. ERAM ensures that net earnings authorized by a utility's regulators will not be affected by

unexpected chang_ in energy use,.Also, utilities that succeed in meeting or exce_ing efficiency goals could
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be granted a higher overatl profit margin. Conversely, utilities that fail to meet or exceed the state's

efficiencygoalscanlosesome oftheirgrantedprofitmargin.Use ofa collaborativeapproachwas especially

usefulforexploringthisissue.WiththeencouragementoftheCaliforniaPublicUtilityCommission,a group

of partiesrepresentingmany differentDSM perspectivesmet forsixmonths and issueda report

recommendingtheinnovativeapproachesto financingDSM. Subsequently,thestate'smajorutilitiesfiled

applicationsbasedon recommendationsof thegroup.Table14 showstheincentivemechanismsusedin

other states.

.Z Z X ,1I JII
Cammmz z z z

/o_ z z z
z
z z

Jkmmm x z
N_) F(_ z z z

z
Oqm z z
MkMif_
rise z z
Vm z z •

Wbmum z z z

The u_ble dcmonsu'au_ U_t a majority of states allow utilities to either rate-base or earn an

inaea.wd mu: of return on DSM invesunen_ The EH.AM me_aod is used by only a few states. The State

of W'_omin, for e:_mp|c, has estabtished performan_ criunia for detemining the profitability of .til/des'

conservation investments, which allow coml_nies that provid_ large blocks of savings at low cost to earn

bonuses for shareholderL The State of Connecticut allows up to an czu-a3 percent rate of return for DSM

resuitsJ 9 The Bounty approach r_crs to additional bonuses rote/red for capturing certain kinds of

conservation opponunites, e.g., market sectors that are historically di_calt to capture.

C INEQUrrlEs

1. DSM
Critics of DSM have argued that inequity problems inhere in DSM resources. Those ratepayers who do not

participate - the nonparticipant - in a conservation program, for whatever reason (e.g., luck of the draw

or because their premises and equipment are already efficient) may pay higher electricity, bills. If a

conser,.-ationresourceiscosteffec_,e and, as is typicalinutility-sponsoredprograms,givenaway freeor

subsidized by the util/ty, customer rates MAY become higher than they would be without the added expense
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to the utility. This phenomena is illustrated in Tables 15, 16, and 17 which scrutinize the effects of resource

options on a typical household consuming 12,000 KwH.2°

Table 15 examines a house that was selected by the utility for weatherization, a participating house.

If a generation strategy to meet demand is selected by the utility, the household's annual bill will go up by

1.8 percent from $600 to $610.80. If, however, the conservation strategy is selected and conservation is

given away free (DSM Strategy I), the participating household is way ahead. While its rates wiU increase

by 6 percent, its consumption of electricity will decrease by 16.7 percent. Therefore, their annual bill drops

from $600 to $530. Even ff the household is charged for conservation at the average rate of electricity, i.e.,

5 cents/kWh (DSM Strategy IT), the partidpating house is still a winner. Its rates will drop by 3.6 percent,

and its annual biJl from _ to Xq78.40.

TABI_ - 15
CONSBRVA11ONNtlQNG BXAMIq_- MI_O

_ _Ikstat _
PARTICIPATING HOUSE

Today Tomorrow
Generation DSM

Strategy Strategy

I II

L Aaaua_C.oavmtioa_Lo_ 0_Wh) _,000 12,000 t0,000 t0,000

_- ,_m_ C.onmvatioaSaving(kWh0 - - 2,000 2,000

3. TotaJ Annual EnergyServica (kWh) 12,000 12,000 10,000 IO,OO0

4. Aventge Ram (centa/kWh) $.00 $.09 .S_qO 4.82

s. Aaauainm b'10.m _ $5"_40EZ
Derivatio_ Rme 4 timm mw

Table 16, in contrast, examines a house which was not selected for weatherization, the nonparticipant. If

a generation strategy is selected, the nonparticipating household's annual bill will rise from $600 to $610.80

(the same as in Table 15). If the conservation strategy is selected and conservation is given away free, the

nonparticipating household's annual bill will increase by 6 percent or from $600 to $6.36.This is because

the household is paying the higher rate, and more importantly, consuming 2,000 kWh more than the

participating household. TILLshousehold would thus be better off with higher cost generation than with

lower cost conservation. However, if ali the households are charged for conservation at the average rate

of electricity (5 cents/kwh), the nonparticipating household's annual bill will drop from $600 to $578.40,

or precisely that of the participating household in Table 15.
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T/dll_ - 16
cotcsmwATmNrmatm exAtm_ -mc:Ro

t'_nss, _ emmd_
NONPARTICIPATING HOUSE

Tml_y Temnm_
Gene:atioe DSM
Strategy Strategy

I U

L AemmtCoeveatiomtLind (kWh) 12,000 12,000 10,000 _0,000

2. mmu_comav,timsmm_(kwtm) ....

3. Total AnnualEnerEyService,(kW'n) 12,900 12,000 12,000 12,000

4. AverageRate (oenutlkWh) 5.00 5.09 5_30 4.82

5. AnnualBill _ $610.80 SQ6d30 $578.40
l_'_tmm Row4 _ row

Table 17 ezemines a household that had been previously weatherized at their own expense. Instead

of consuming 12,000KwH, itnow consumes only I0,000KwH. Itsannualelectricitybillisdown to$500.

Ifthehighercostgenerationstramgyisselected,itsannualbillgoesup from $500 to $509.Ifconservation

is selected and given away free, its bill goes up to $530. This is due to the fact that the rate being paid for

conservation (5.30 cents) is tdgher than the ram that would be paid for the generation strategy (5.09 cents).

This household is being penalized for effectively subsidizing the DSM costs of participating households. If,

however, all other households are charged for conservation at the average rate of electricity, the annual

bill for this previously weatherized house will drop still fur_er fzom $500 to $482.

co_v_ _o _ -urn:Ronnz.u-e_x_z
_ _ teated_

NONPARTIC]PATING HOUSE
wemamm_

Tedmy Tememm
Geeemtimt DSM
Stmmlly Strategy

I II

X. AnnualConvmtimudLind (kWh) 10,m0 lo,eoe lO,00o xo,0oe

2. AnnmdCemermtioe_ (kWh,) 2,OOO 2,O0O 2,000 2,OOO

3. Total Annual_ Ser_ (kWh) I0,000 X0,000 10,000 I0,000

4. AverageRate (centsAwh) 5.00 5.09 530 4.82

5. Annualsm Sfmam $.Tmg.eo _ $482..eo
Derivation-Row 4 _ row
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Tables 15-17 illustrate one possible impact scenario to consumers, lt should be noted that the intent

of DSM screening is to identify the most cost-effective options, while eliminating those that are not cost-

effective. Proper resource evaluation anti .¢_reeningcompares the NET life cycle costs of DSM options to

the long run societal avoided costs of new supply resourc_ Among competing DSM options that are

cheaper than the societal avoided cost of new supply, those which maximize NET societal benefits should

be selected.

lt is because of concerns with societal impact that the "nonpart/cipants" test is a controversial

screening tooL Stated differently, the term "participant"gives the erroneous impression that DSM programs

produce benefits at the expense of the "nonparticipa_ug"customer. On the contrary, DSM programs, like

supply side resourcea, are intended to meet the cumulative projected demand of ALL customers. DSM

programs thus produce utility-system-wide benefits, as do supply side resources, which are least-cost, even

though some customers will not need or benefit from new capac/ty. An exam/nation of a DSM program in

isolation is not an accurate indicator of system-wide level impacts. The societal c_t test should thus be the

primary screening criterion.

Where negative impact on non.participants is indicated, utilities can take mitiga_ve strategies m

e!imin_te or reduce those impacts. The most productive means of mitigating non-participants impact is

through program d_ign: offering a u_il/ty-wide package of progratm which offer ali customer classes and

market segments the opponun/ty to participate in meaningful programs which will improv_ the efficiency

of their electric u,_ge. Utilities can also select rate design options that limit or reduce negative consumer

impact.

z s_,y s_
Supply side and demand side geeoun:m are often evaluaged against each other with respe_t to the impact

on all ratepayers._ It has been argued that supply side options do not raise the same _ues of inequity

as do DSM resources. The argument is made that supply side options are inherently more fair because they

result in an overall change in rage levels to all participants, whereas DSM programs have different rate

impact depending upon a customer's partic/pafion or non-participation. In evaluating DSM programs, the

program may be considered a failure ff non-participants subsidize participants. This does not hold true for

evaluating supply side choices. In contrast to DSM program options where only pan/cipag£ng customers

benefit, all customers benefit from supply side options through increased reliability and higher service level

provided by the investment being recovered.
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Critics of this argument, however, have commented that supply side options do in fact raise inequity

issues. Specifically, critics argue that the energy produced from the construction of new supply side resources

is only needed and used by new customers, not existing utility customers whose energy consumption remains

f'Lxed.As an example, demand for electr/city in Chicago remained flat, and even decreased slightly, for the

period 1977 through 1986, while demand in the remaining service territory grew at a substantially higher

level during this same period.22 From an energy demand perspective, consumers in Chicago did not need

and benefit from the energy produced from Commonwealth Edison's nuclear generating construction

program. Chicago consumers, who represent roughly one-rh/ra of the Commonwealth Edison service

territory, the critics argue, effectively subsidized the cost of these plants for the remaining service territory.

Utilities argue that from a ram design perspective, it is difficult, ff not impossible, to track which

customers have benefited from a newly constructed generating plant. UtiLities also note that it is not feasible

for a utility to spread the costs of a new generating plant on future customers or those customers using

more power. Doing so would cause tremendous rate disparity and would effectively limit demand growth.

D, ACID RAIN LEGISLATION

On November 15, 1990, President Bush signed into law iegislat/on designed to improve the nation's air

quality.. The comprehensive measure will affect every industay in America and is estimated to cost more than

$25 billion per year to implement. Title I addresses the attainment and maintenance of national ambient

air quality standards, and contains specific requirements for areas not in attainment for ozone, carbon

monoxide and fine particle pollution. Under the Act, each state must develop a State Implementation Plan

to attain and maintain the standards. Title IV is intended to reduce em_,_ions of sulfur dioxide (S02) from

electric utility and other boilers by 10 million tons from 1980 levels. Begiuning in the year 2000, every utility

unit is required to hold an allowance for each ton of SO2 it emits. Not ali entities that generate electricity

fall under the jurisdiction of the Title, only -utility units" must comply with the allowance requirements. For

example, a cogeneration facility is only considered a "utility unit" ff it supplies more than one=third of its

potential electric output capacity and more than 25 MWs of electricity output to any utility/power

distribution system. There is also a specific exemption of PURPA Qualifying Facilities and new independent

power production facilities that meet one of the applicable criteria as of the date of enactment.

CECO argued that add rain legislation could become a potential barrier had legislators forced

CECO and its customers to help pay other utilities compliance costs under the Clean Air Act's Cost Sharing

proposal. Cost sharing would represent a barrier to LCUP because it limits the ability of individual utilities

to develop their own least cost resource mix. The increased costs of compliance will also increase the cost

of r_ources evaluated in a least cost plan.
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E. COMPETITIVE BIDDING

There has been considerable discu_ion about the desirability of creating an open market to allow electrical

efficiency, technologies to compeIe on their own merits with electricity generation, rather than having utilities

plan for and implement increased energy efficiency investments on behalf of their customers. In an effort

to encourage such competition, several states including Maine, New York, New Jersey, and Washington have

developed Aft _ _ programs: a competitive process in which energy service companies bid, head-

to-head, against non-utility generators to supply new capacity. Actual experience with All.Source Bidding

is still limited, but the process has resulted in some DSM bids that appear highly competitive with the

cheapest proposed new generating technology. Several of the mp ranked D.c',vl bids were submitted by very

large companies, elecu'ic ud.I/ty affiliates, and experienced power plant architect/engineering firms.

There is growing evidence, however, that many winning bids are based in substantial pan on "cream

skimming" in which the easiest measures are installed (e.g., retrofitting more efficient lamps and ballasts in

commercial Ughting) to the exclusion of other measures with higher costs but greater long-term overall

savings (e.g., installation of state of the an lighting systems and controls). Problems with cream skimming,

as weil as other difficulties such as those related to performance contracting and guarantees of long-term

operation and maintenance obligations, may discourage implementation of arm's length, con_z_or-provided

DSM programs.

Our research suggests that most utilities support the concept of competitive bidding. CECO, for

example, supports it as a means of expanding the pool of potent11 DSM and supply-side resources while

increasing flexibility and reducing risk. Bidding also offers __to mm_" _ _- such as those

,_od, zr_.ce _ cam._/_.mm: ,_m._ _ _ - _.,,_ fromw_j ,:,=omreto

whobid_ _ _ Overall,"_ _ of _ b_ _ CF.CO's_

Competitive bidding, does, however, present problems tJaat/f unresolved, could potentlaUy create

a barrier. CECO asserts _ _ _ of _ _ ,rod _g for free

bo_ _nu _ _ be _ far _ _ W be p,'_n_._b_" U_Lities, including CECO, also

argue that they should be given an adequate oppon_'ty to propose potential new resources before the field

is opened to _ompetitive bidding. Alternatively, util/ties may be able to bid. CECO sees competitive bidding
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Barriers potentially inhabitfullconsiderat/onof all resource options.Municipalitiesshouldhave

several concerns about the barriers identified by their servicing utility. The questions to ask include:

* Are barriers ident/fied in the plan?

* Are banders real?

* What istheir specific impact?

* Has the utility ident/fied suategies for amefiorating barriers?

* Has the utility identified specific strategies that certain parties may take to assist the utility
overcome such barriers?

IV. CONCLUSIONS

As a first step in ensuring that least cost plans address locally unique energy concerns, conditions and

objec'_es, municipal officials must have knowledge of key planning variables. This chapter attempted to

demonstrate the intricacies of specific issues as well as the interactions that take place among them. The

intent, however, was not to exhaustively analyse these issues. The analysis may not answer ali questions, but

will provide an overview of what other utilities and jurisd/ctious are doin& Similarly, identification of issues

provides a check list of questions to begin analyzing a plan.

Potential barriers were also not exhaestively mmlyzed. The intent was simply to identify key barriers

commonly sighted in j_ous that have had experience doing LCUP. Knowledge of potential bamers

is important for better undelstanding the di_culties f,':._e_by a utility. This may be an important first step

in findingcommon ground and working rewards resolving specificissues.
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ENDNOTf_ - CHAPTER 4

1. CECO Least Cost Plan - Main Report.

2. MIDAS uses a decision tree analytical frameworkwith forks in a tree representing either decisions faced
by the utility or chance events with given probabilities.

3. A Hearing Examiner Order rejected the City's argumenL The Order has been appealed by the City and
at the time of publication is awaiting resolution in the courts. This disparity in definitions is cited as an
example of how disagreement on planning objectives can fundamentally alter resource selection.

4. The Reference Scenario assumes construction of conventional coal plants with flue gas desulfurization
& gas turbines. The LES (Lowest Emission Scenario) assumes that future power needs would be met
through a combination of increased DSM programs, additional Quebec imports, new natural gas combined-
cycle power plant_ and new conventional coal-fired plants. The LCS (Low Cost Scenario) assumes that
future energy needs are met through increased DSM, additional independent power production, combined
cycle, and coal plant life extension.

5. CECO Least Cost Plan - Main Report.

6. The planned activities of CECO include: consolidating ali existing customer-oriented information in its
Market Research Department; changingcustomerclassification system so that customers are classified by
industry group, building type and/or demographic class; stua'ying customer preferences in order to determine
the key needs of individual market segments; investigating the need for additional end-use data -- both
through internal efforts and workshops; and entering these data into the Marketing Information Decision
Support System (MIDSS) that is currently being developed as a centralized database containing data needed
to select, design and evaluate DSM programs.

7. The first step is to identify the most important energy using devices in various sectors. The second step
is to determine the number and energy consumption characteristics of each end-use, which involves defining
these attributes for the existing stock, and making projections into the future. Replacing existing devices
with more efficient ones could cut U.S. electricity consumption over time by 31%, according to the Electric
Power Research Institute (EPRr).

8. CECO Least Cost Plan. Page IV-15.

9. Source: Cambridge Energy Research Associates, Lightening the Load: Electric Utilities and DSM.

10. Massachusetts Departmeag of Public Utilities, DPU 86-36 (Nov 30, 1988). Idaho Public Utilities
Commission and District of Color,bin also reject the no-losers tesL

11. Mr. Paul Chernick, Consultant and CEO, Spectrum Consulting. Consultant to the City of Chicago on
the Commonwealth Edison least-cost plan. Testimony to the Illinois Commerce Commission, October 3,
1990.

12. Submission by John Plunkett, MSB Energy Associates, to the National Association of State Utility
Consumer Advocates, Mid-Year Meeting, Washington, D.C. (June 18-20, 1987).

13. Reprinted with permission from Cambridge Energy Research Associates. "Lightening the Load." Electric
Utilities and Demand Side Management," 1990.
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14.1bid

15. Ibid

16. Ibid

17. See Staff Report, Energy and Ualiaes Commitlee., Washington State Senate, Conservation Incentives:
Evaluating the "Other" Conservation Act (December 1988), at 1,7.

18. Surves' conducted during a June 1990 EPRI-EEI Workshop on DSM incentive regulation held in
Washington, DC, 36 representatives of utilities and state regulatory agencies responded to a survey assessing
perspective on regulatory incentives for utility DSM programs.

19. See, for example, Minnesota Public Utilities Commission, Docket No. E-999/CI-89-212, requiring utilities
and intervening parties to file proposals that remove disincentives and/or provide incentives to promote the
adoption of cost-effective demand-side management resource options. Similar proceedings have been initiated
by the Massachusetts, Idaho, Wisconsin and Oregon Public Utilities Commission.

20. This analysis was taken from remarks made by Myron B. Katz, Chairman of the Oregon Public Utility
Commission. Presented at The Symposium on the Future of Electric Utility Regulation, University of
Chicago, December 6 & 7, 1990.

21. Direct Testimony submitted by Arlene Jurasek, Director of Rates for the Commonwealth Edison
Company before the Illinois Commero_ Commission. Proceeding to adopt the Company's Least Cost Plan.

22. See Electric Supply Options Study performed for the City of Chicago, prepared by R.W. Beck and
Associates, September 1987. Commonwealth Edison Company Historical Sales 1977-1986 and Estimated
Electrical Demand and Energy Requirements 1987-2006 which projects growth rate of 1% within the City
of Chicago versus 2.4% outside of Chicago.

23. CECO _t Cost Plan, Main Report.

24. Ibid
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CHAPTHR 5. THE MUNICIPAL ROLI_ IN LF_..ASTCOST PLANNING

L INTRODUCTION

The objective of providing a starting point for evaluating least cost plans was realized by providing a generic

overview of the key issues, influences and barriers to Least Cost Utility Planning (LCUP) and by

determining the role of municipalities in the process. Chapters 1-3 demonstrated how least cost plans

address the issues of fore_asting, planning objectives, data requirements, selection of resources, evaluation

and screening methodologies, as well as the barriers of technical vs. marke.tpotential, cost recovery, inequity, "

acid rain legislation and competitive bidding.

Chapter 5 examines the role of municipalities in LCUP. Planning for urban energy management is

increasingly focused on attempts to incorporate energy concerns into the standard operating procedures of

the jurisdiction. As an example, energy efficient building and design measures are becoming standard

elements in building codes and development review processes, rather than separate activities. Municipalities

have also incorporated energy management practices directly into specific program development activities,
procedures, guidelines and expertise.

Through previousand ongoingresearch,theCityof Chicagohasidentifieda gamut of powers,

authorities and activities that may be exercised to establish municipal energy policy, ameliorate barriers to

implementation of programs, influence disposition of plans, or otherwise support LCUP. Recognition of

theseauthoritiesisimportantsincemunicip_tiesdo nothavea decisivelegalsayinpromulgationofleast

costplansand toensurethatplansaddresslocallyuniqueconcernsandobjectives.Municipalitieshavetaken

an increasinglyaggressivepositioninutilizingtheseactionsand authorities.Inpart,thishasbeencaused

bytheproliferationoffranchiseexpirationsandrenewals_ throughouttheU.S.thathaveleadmunicipalities

tothoroughlyevaluatethepricingandservicelevelsoftheirservicingutility.The risingcostofenergyend

anincreasingawarenessofthepotentialenvironmentaldegradationcausedbyelectricgeneratingplantsh.qve
alsocontributedtothisnew outlook.

The chapter examines four distinct pressure points - generic actions available to municipalities -
- that can be taken to influence LCUP. These include:
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I_ez_bm & _ in regulatory proceedings before the Public Service Commission to review,
approve, modify or reject least cost plans.

Pub//c Advocacy and Lobb,fing activities outside the scope of a formal regulatory proceeding to
support the LCUP process.

of Po//_ P_ such as the power to franchise for utility service and the use of taxing
powers to leverage utility investments.

Pw_ m _ _" Pm,m_ with utilities.

IL MUNICIPAL ROLES IN LEAST COST PLANNING

A. IN'I'HRVHIq'HONAND LITIGATION

State regulatory commissions regulate all investor-owned utilities and exercise jurisdictional authority over

rates, rate and capital structures, construction and expansions, and standards of service. Commissions also

enjoy jurisdictional authority to establish planning guidelines, and approve, modify, or reject the least cost

plans of utilities. In a few states, as in the case of llUnois, a separate department (Department of Energy

& Natural Resources) assumes responsibility for issuing planning guidelines and, though their input on

modification of plans is great, do not have final jurisdictional authority to approve utility plans.

.f

Municipalities have historically intervened in regulatory proceedings involving rates, certifications

for COnstruction, public safety, con_rvation planning, and other issues of municipal interest. Intervention

is a legally available option to affect the LCUP process and is the principal and most direct approach

available to municipalities. Municipalities enjoy ali the statutory rights of intervenors in a formal regulatory

setting, including examination of documents and testimony, crms examination of expert witnesses, and

submission of independent analysis.

Understanding the issues, influences and barriers in _e LCUP process is an important first step

in preparing to intervene. The regulatory process relies on the weight of legal evidence and interpretation

of rules to support positions. Most LCUP proceedings will focus on whether plans meet filing requirements

set forth in legislatively mandated planning guidelines: does selection of resource options satisfy legal

standards and/or public policy objectives of least cost, fairness, environmental quality, etc. Chapter 4 provides

examples of questions that municipalities may want to address for each key planning variable. This is not

an exhaustive list of possible questions since individual plans and related concerns of intervenors will vary

among jurisdictions. However, the list does provide a basis for stimulating thought on the issues and for

developing a framework for analysis.
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The City of Chicago's intervention in the proceedings to adopt an electric least cost plan for

Commonwealth FAison (CECO) provides a good example of what can be achieved in a regulatory setting.

The City, along with several intervenors, successfully argued for and realized certain objectives. First, CECO

was ordered to enter into a collaborative arrangement to resolve outstanding issues relating to DSM

progcam design and selection. Second, CECO was directed to reexamine those programs which pass both

the societal and utility tes_. Third, the Commission ruled that CECO did not comply with State

Recommendation XIII regarding lost opportunities, and directed CECO to refocus attention in this area

as part of its capability building efforts. Fourth, CECO was ordered to undertake analyses to identify

additional cost effective programs. Successful achievement of these points, strengthened, in the opinion of

the City, CECO's plan and implementation details.

"_._,_ughintervention is a legally available and arguably the most important avenue to affect LCUP,

there are limitations inherent in tiffs process. First, municipalities do not have a decisive legal say in

promulgation of plans. Regulators may not agree with a municipality's arguments, potentially leaving it less

than satisfied with decisions on the content and direction of a plan. For example, while the City of Chicago

won several key points, the ICC rejected the City's argument that a single cost effectiveness test (societal)

be used for screening purposes and that the non-participant test was prejudicial to the selection of resources

because the test was not applied to supply side resources.

Second, intervention requires substantial resources. Since intervention relies on the weight of legal

evidence and interpretation of rules, a municipality must have full understanding of the complexities of

LCUP and/or the resources to hire the experts required w evaluate least cost plans. If it has neither,

municipalities may be at a disadvantage in evaluating and challenging least cost plans. It is doubtful that

the ICC would have agreed to as many of the City of Chicago's contentions had it not expended

considerable resources for expert witnesses and consultants.

An informal survey2 conducted by the Chicago Planning Department provides insight into how large

municipalities utilize the process of intervention. The survey found that intervention in a least cost

regulatory proceeding is not _acommonly practiced option. Several municipalities stated that because they

are engaged in extensive litigation before the PSC in contested rate cases, the level and degree of discourse

on LCUP issues is significantly diminished. The City of Albuquerque has not intervened in an LCUP docket,

but has been active in rate revenue and rate design cases, spending approximately $400,000 during 1990 to

hire professional and expert witnesses to provide testimony. Other municipalities, Boston and San Francisco,
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have not adopted an a_ersarial posture toward its utility, or appeared before the State PSC in LCUP

matters.

As a result of these potential limitations, it is necessary to identify municipal actions outside of the

regulatory arena that can be used to challenge or support the LCUP activities of utilities. Munidpalides

have unique institutional capabilities beyond its regulatory functions that could greatly improve the prospects

for influencing the least cost programs and poUdes of their servicing utilities. The strategies of utilizing

pubEc advocacy, police powers and partidpating in collaborative partnerships _,-, actions external to the

system of public utility regulation and represent indirect or alternative paths that may be taken to influence

the LCUP process. Unlike intervention, these actions typically do not h_ve the force of law and often

require utility coope_ration or changes in public policy and acceptance, and should not, therefore, be viewed

as alternatives to intervention, but as supportive or complimentary actions.

B. PARTICIPATION IN COI2.ABORATIVE AND OTHER PAR'I]qERSHIP PLANNING EFFOR'IS

Chapter.3 noted examples of collaborative planning in Michigan, California and Massachusetts. While these

and other efforts have been initiated at the state level by regulators 8hd consumer interest organizations

with statewide or regional constituencies, municipalities have also begun to take a greater interest in such

processes. Initiating or participating in collaborative or partnership p_ represents one primaryexample

of how municipalities can effect the content and direction of LCUP while at the same time increasing

their knowledge of the subject. Collaborative processes are particularly important if munidpalRies continue

to not intervene in LCUP proceedings. The transition from interventiofi to collaboration is, fortunately

occurring, The City of San Francisco, which has expressed the view that more can be accomplished by

avoiding adversarial situations, did assume an important lobbying role in initiating the establishment of the

California CoLlaborative planning process.

L The Northern minois AIliaaze To Support Least Cast Plamaiug

One prime example of a munidpaUty initiating a collaborative planning effort is the City of Chicago's

involvement in the Northern Illinois Alliance to Support Least Cost Utility Planning (hereinafter Alliance).-*

._t_uably, the unofficial start of LCUP in Northern.Illinois began with the creation of the Alliance, a pilot

proje_-xdevised for the purpose of determining the extent to which an independent organization functioning

outside r 3rmal regulatory circles could support the emerging LCUP process in the State of Illinois. The

Alliance was conceived of as a process whereby planning objectives could be more clearly defined and

expeditiously accomplished iu a non-confrontational environment, rather than an adversarlal lllinois

Commerce Commission (ICC) hearing process.
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The Alliance addressed two primary barriers to LCUP: a lack of a cooperative planning forum and

the lack of a common set of informational resources. By seeking consensus, the Alliance sought to avoid

nonproductive conflicts over energy issues and encourage cooperative planning to reduce the number of

issues and decisions requiring formal regulatory treatment. The Alliance clarified, narrowed, and focused

choices where genuine disagreement on values or the interpretation of data required formal regulatory

review._In summary, the Alliance supported the LCUP process by:

* involving people who had not participated in the LCUP process before, ..

* facilitating discussions among adversarial parties outside the hearing room,

* providing workshops and seminars for the purpose of educating Alliance members and
Commission staff _bout relevant LCUP issues,

* collecting LCUP resource mate_',,_lsand making them available to Alliance members through
a catalogued lending h_rary,

* establishing and maintaining a data repository of end use utility data produced by utility-
run programs, and,:

* investigating issues and technologies that it felt were essential to furthering the
understanding of energy consumers in Illinois.4

a. Lessons l.eamed From Tlm AUiaace

The Alliance was conceived to address the lack of a cooperativeplanning forum and common set of data

to expedite LCUP objectives in a non-confrontational environment outside the regulatory process. Were

these objectives met? Did the AUiance - a collaborative process - expedite or otherwise facilitate the LCUP

process in Illinois? Before evaluating the effectiveness of the Alliance in materially affecting the statewide

plan, severalissues pertaining to this question must be mentioned.

First, the Alliance was not mandated to develop the statewide plan. It was created to facilitate

research and aid in developing it. Therefore, ]_arties were not under a legal edict to compromise their

individual positions. Nevertheless, several general conclusions can be made. The work of the Alliance di_

not appear to have a material affect on the least cost plan adopted for the State of Illinois. This can be

attributed to several reasons. Eh-st among them was that key players (most of whom had been engaged in

highly litigious regulatory proceedings for the better part of a decade) were extremely reluctant to have the

Alliance deal directly with the substance of a plan that would effectively set long term electricity, policy in

Illinois. Parties were also unwilling to relax any exclusive control over their work products and prerogatives.
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For example, key utilities insisted upon decision-making only by consensus on hiring of consultants,

guidelines and recommendations, rather than by majority rule. Prominent intervenors, when it became

apparent that "one man one vote" was not the decision rule, ceased to participate. As a result of this and

other pressures to avoid issues of controversy to major parts of the plan, much of the substance which

would have been of interest was supplementary to core issues in the State plan. The result of these dynamics

meant that the products of the Aniance were the "icing on the cake', and the delays in the promulgation

of the statewide plan rendered them "icing on a cake" that was not yet baked.

The Alliance also encountered one major scheduling problem related to the development of the

Minois Statewide Electricity Plan. A key purpose of the Alliance was to facilitate the p]anning process by

cooperatively reviewing and critiquing the Statewide plan and by reaching agreement on technical issues.

The Statewide plan, however, became available one year later than anticipated. Because information about

the plan's content was not available to the Alliance, no direct role could be played by the Alliance in

formulating iL Because of this problem, it is difficult to judge the extent to which the Alliance directly or

indirectly influenced the plan. The Alliance could have served better as a vehicle for consensus-building had

the actual dates of the State's planning process corresponded more closely with the Alliance activities and

workshops.

In spite of scheduling problems, much was learned from the formation and operation of the

Alliance, including:

* meetings and workshops are an excetlent way to stimulate discussion, educate, and develop
consensus around important issues, when scheduled so they are concurreDtwith the activities
they are designed to address,5

* LL-'UPparticipants are in great need of carefully selected information and data, and will
support a clearinghouse that serves this need,

* developing a research agenda by consensus was an important first step for the Alliance,

* consensus was reached on specific technical issues and research needs, including the:

* ¢xitical need for resolving the issue of tmmferabUity
* promising application of the electric van for the commercial/industrial sector
* enormous potential for lighting retrofits in nort_,ern Illinois office buildings
* limited potential of cogeneration opportunities
* need to consider carefully rate structures and billing practices
* potential for electric peak-shaving and load-shifting technologies

..

80



2. San Jose, San Francism and Boston

The formally structured California Collaborative process was inclusive of all state investor owned utilities,

non-pro fit consumer groups and representatives from major California cities. For example, San Francisco

and San Jose politically supported and encouraged the process at the early stages of planning. Once the

collaborative began working on its stated tasks, the city's involvement was reduced to that of observer. City

staff would attend meetings, provide input where necessary, review documents, but did not play an active

and substantive role in developing actual work products.

..

Both cities however, have initiated smaller scale collaborative efforts with their servicing utility,

Pacific Gas & Electric (PG&E), that have been supportive of least cost planning activities. In San Francisco,

there exists an informal, but effective, collaborative relationship dedicated to developing and implementing

DSM programs. For example, their Retrofit Workshop was a partnership conceived and implemented for the

purpose of introducing residential energy conservation measures to various communities. This effort works

with the leaders and organizations within each community to facilitate program delivery.

Similarly, San Jose worked in partnership with PG&E to deliver energy conservation. In partnership

with PG&E, S,_n Jose performed the community outreach functions (initial surveys of residential consumers)

for a residential conservation program. PG&E would then take the information gathered and deliver

requested services. San Jose and PG&E are also working on defining methods to improve efficiency in new

commercial, industrial and mixed use development. Their efforts will build on the technical information

developed by the City's Innovative Design & EnergyAna/ys/s Serv/ces (IDEAS). The IDEAS program, through

educational and limited energy analysis service, will be the basis of technical/v.formation provided by the

City to support energy conservation for new commercial and industrial building projects.

The City of Boston's involvement was limited to an observer role: attending meetings, and helping

define a municipal agenda in the collaborative in order to assure that municipal needs were addressed.

However, the City essentially deferred to the expertise of CLF in technical and legal matters. As in San

Francisco and San Jose, Boston has also been involved in a partnership effort with Boston Edison (BE) and

Commonwealth Electric (CE), and MassSave, a non-profit energy conservation organization_Together, these

parties performed audits and weatherization programs for commercial and residential boiler systems. The

City of Boston and BE have formed a partnership to develop a model energy efficiency outreach program

for servicing residents of Boston and customers of BE. The program will utilize the existing neighborhood

networks of city outreach specialists to target, prepare, and educate customers on the innovative energy

efficiency and weatherization program BE will be delivering to Boston's neighborhood.
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3. New York City

New York City's participation in the development of the State of New York's least cost plan was limited

to identification of experts who would review the plan and provide testimony on its conten4 and evaluate

programs that were suggested by experts. NYC did, however, enjoy considerable autonomy in reviewing and

approving DSM programs that were unique to the City such as programs targeted at the large high rise

commercial office rector. N'YC also participated in smaller scale collaborative efforts. In conjunction with

local private electric and gas utilities, the New York City (NYC) Department of Telecommunications and

Energy (DTE) implemented a number of programs to encourage targeted businesses to relocate or expand

in the city's outer boroughs by developing new linkages - partnerships - between State funded programs and

Consolidated Edison's Conservation Plan activities.6 NYC proposed to reduce energy (primarily electricity)

costs through a multi-faceted energy conservation initiative. In regards to natural gas reductions, NYC and

Brooklyn Union Gas worked cooperatively to introduce certain high-efficiency gas equipment through

coordinated joint marketing strategies to secure programparticipants. This involved (a) energy bill discounts

reimbursed through credits on the City's Utility Gross Receipts Tax and a 4% Sales Tax Credit or refund

on electricity used by manufacturers in the production process. Because of time constraints, owners preferred

programs which offered lower energy rates over programs which offered conservation assistance which

meant additional work for themselves and additional "hassle."The conservation strategy included:

* improved energy efficiency through expanded lighting and space-heating retrofit programs,

" creation of a city-wide conservation loan fund,

" establishment of a new energy technical assistance services,

* development of City programs and policies to encourage energy-efficient new construction,

* distribution of low-cost hydropower to manufacturers through the New York City Public
Utility Service, and

* expansion of Consolidated Edison's Project Appleseed programwhich offers discounts of up
to 25% for businesses who relocate into specifically designated areas, qualify for City tax
incentives or meet other economic development and energy use criteria.

Cooperation in implementing this strategy was facilitated by the formation of a project advisory

work group cons/sting of utility, state and city agency conservation representatives. An example of

collaboration was an analysis by Consolidated Edison of the market penetration of conservation measures

recommended in previously conducted City and State energy audits. The activity7 was approved by the PSC

at a $100,000 funding level and satisfied both parties interests. Consolidated Edison would obtain additional

information on the effectiveness of energy audits as a demand-side management tool to compare to their
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existing pilot audit and information programs. The City would obtain information on conservation market

penetration, the energy needs of industrial firms and potential obstacles to future program development.

NYC's program efforts teach several important lessons about collaborative or partnership efforts:

* developing joint conservation programs with private utilities requires a thorough
- understanding of utility corporate and load shape objectives,

* programs can be attractive 'oymatching public policy goals with utility goals by emphasizing
business retention goals, enhanced opportunities for improving customer relations and
increasing the market penetration of certain energy-efficient technologies, and

* creation of project advisory work groups and use of a matrix management approach a are
useful tools in developing City government/utility projects to encourage cooperation and
collaboration in the design and implementation of specific programs where there are shared
goals.

C. PUBLIC ADVOCACY AND LOBBYING

Municipalities have various public advocacy options available that can directly and indirectly influence key

factors that effect utility rates, policies, operations, programs and selection of resource options. These

include: the ability to establish community-wide energy conservation goals; education of local residents and

businesses of available programs; advocacy, development and implementation of policies and programs; and

establishment and/or lobbying for passage of efficiency standards. Lobbying activities before the commission

or state legislature to reform or modify certain issues is a common practice among municipalities.

As a broad policy objective, Portland encourages energy efficiency in existing r_idences, helps

develop and promote public/private partnerships with utility, local, State _nd Federal programs by enforcing

the energy savings standards in the State building code. A Task Force was set up to develop the City's

energy policy and objectives defined criteria for evaluating energy supplies. These included: Long-term

economic feasibility, technical feasibility, and environmental acceptability. The Buildings Task Force

identified and evaluated technologies that offer the best opportunities for conservation within buildings and

recommend policies and programs that are appropriate for the City to initiate or foster. The City has taken

the following actions for meeting its energy goals:

* facilitating the weatherization of 8,000 low-income, multifamily units through the City's
Multi-Family Weatherization Program by 1992,

* actively promoting utility-sponsored energy efficiency programs for Portland homeowners,
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* promoting energy efficient new construction by actively supporting the inclusion of cost-
effective residential energy saving measures for ali home heating fuels in the State Building
Code,

* investigating requiring energy audits for any residential structure receiving financing from
the Portland Development Commission,

* avoiding lost conservation opportunities by encouraging property owners to install ali cost-
- effective weatherization measures when weatherizing their rental properties, and

* identifying ways to encourage lenders to promote energy-effcient homes by counting future
energy savings as income when determining the size of a home loan. -

Using several of the planning issues addressed in Chapter 4 as exempies, lobbying activities could

be used to affect the following:

L Market _tives

As currently structured, our market system is laden with obstacles to energy conservation and invitations

to wasteful energy use. For example, when people and businesses invest in energy efficiency, they usually

demand a very high rate of return on their money. Studies f_om Ifiinois indicate that investors typically

expect long-lived efficiency improvements to repay their full costs in three years or less, a return of more

than 35% per year:.,many residential customers insist on one-year payback or less).° Moreover, effciency

decisions often are made by people who will not be paying the energy bills, such as commercial and

residential developers. In addition, energy efficiency,decisions are. often made under extreme time pressure

with minima] information.

To zmefiorate the perverse incentive to increase sales, municipalities are free to negotiate accords

on respons_le marketing practices with their energy provider. The accord could include the following

elements: Any marketing initiative tl_t might reinforce barriers to long-lived conservation with "lost

opportunity" characteristics should be balanced by utility-financed programs designed to ensure that such

measures are installed wherever feasible and cost-effeaive. If a marketing initiztive would ir_cre_e

uncertainty about future energy needs by introducing substantial amounts of highly price-ser_i_:_,_

consumption, other customers will be shielded from any future utility-incurred costs as._ciated with _!_

uncertainty, to the extent that rate discounts figure in marketing progr0Jns, energy providers will o_ _

efficiency incentives of comparable magnitude as an alternative way of retaining the same customers_

business.
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2. Cost Recovery

Chapter 4 noted the inherent incentive to encourage the production and sale of as much electricity as

possible. Municipalities could negotiate a mutually acceptable formula with its energy providers and join

them in petitioning for its adoption by the PSC. The City of Chicago and other panics in the proceeding

to adopt Commonwealth Edison's (CECO) least cost plan supported the concept of cost recovery for

expenses incurred by CECO for implementation of the three pilot programs. Municipalities are well

positioned to mobilize independent support for the agreement from a broad spectrum of organizations and

political leaders. ..

3. Appliance and Efficiency Standards

Appliance standards offer compelling advantages in delivering inexpensive and assured savings to consumers.

Appliance purchases offer some of the most dramatic ttlustrations of the "payback gap" described earlier.

Mtmicipalities may choose to participate in the ongoing federal regulatory process to upgrade U.S.

Department of Energy's national efficiency standards, or lobby for statewide energy efficiency standards.

4. Rmidential and Co_ Building Designs

Municipalities have performed applied research on innovative technologies and management practices that

have proven capabilities to reduce energy costs in a variety of public, residential, commercial and industrial

buildings. Their suggestions and solutions for energy management can help define realistic performance

standards and construction guidelines, reduce energy consumption, decrease energy usage and costs during

"peak" times, and apply innovative procedures to manage and finance energy improvements in local

government buildings and facilities.

Energy efficiency standards typically cover building shells, lighting, heating, ventilation and air

conditioning equipment./° "Beefed-Up" residential and commercial building efficiency standards could offer

dramatic gains in energy savings. If real estate developers protest that their buildings would become more

expensive, and thereby reduce the number of buyers who could qualify for credit, utilities could defray part

of the increased cost associated with the new efficiency measure. Utilities could also underwrite training
costs for builders.

Increasingly, local governments have begun to adopt stringent building standards. New England's

"Design 2000" program applies this concept to commercial, industrial and institutional buildings. Portland,

Oregon continues to promote the inclusion and enforcement of cost-effective energy saving standards in the

State building code. It also requires certification of commissioning of air balancing and HVAC equipment

in commercial buildings in excess of 10,000 square feet prior to occupancy.
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Montgomery County, Maryland has developed technical guidelines based on life cycle costs of

proven, state of the art conservation technologies. Their staff assessed the effectiveness of guidelines

currently used to implement energy efficient d_signs for ali new constructions and major renovations of

County facilRiesJ 1 Montgomery County's guidelines have helped save 40 to 50 percent of the energy used

in buildings designed now compared to buildings designed before the program.

The City of San Jose, California has evaluated advanced energy efficient design options for inclusion _.-

in plans for new commercial construction. Based on an assessment of the cost-effectiveness of advanced

energy design technology, staff intends to develop guidelines that encourage energy efficient standards in

aU new construction. These guidelines will be integrated into an energy design master plan that will

complement the City's newly established Energy Master Planning process and its policies to support

sustainable development. 12 On an individual technology basis, the City of Phoenix demonstrated methods

for replacement of existing central chiUers with a more efficient and better sized central chiller.

Portland encourages energy efficiency in existing commercial buildings and institutions by facilitating

utility, local, State and Federal financial and technical assistance. Specific actions include:

* supporting utility programs for commercial and industrial energy efficiency,

* supporting Business Energy Tax Cro_it i_gram to offer up-front energy efficiency tax
credits for business,

* continuing to promote the inclusion of cost-effective commercial energy saving measures
in the State building code,

* providing information to developers, architects, builders, and others interested in improving
energy efficiency in new construction,

* helping schools, hospitals, and other public and non-pro fit groups participate in energy
effciency programs,

* requiring certification of commissioning of air balancing, controls, and HVAC equipment
in commercial buildings in excess of 10,000 square feet prior to occupancy, and

* providing better enforcement of the commercial building code, especially for lighting.

5. Alternative Energy Systems

All of the least cost plans evaluated in previous chapters included a detailed assessment of alternative energy

systems. Municipalities have implemented and undertaken research on alternative energy systems. Los

Angeles has developed a decision process for the retrofit of municipal buildings with solar energy systems.23
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Detroit has evaluated the potential for use of fened, city-owned trees as supplemental fuel. This project used

chipped wood waste in varying proportions as fuel for a school buflding's boflerJ 4 The City of Albuquerque

examined the costs, benefits and feasible options for the use of fuel cells in municipal applications as on-

site power generators, z5 Municipalities have also undertaken measures in the residential sector. The City

of Philadelphia _ add-on condensing heat exchanger technology by installing heat extractors in low

income rental houses, 26 Albuquerque examined the economics and potential air quality impacts of nsmg

wood, coal and other types of similar fuels burned in individual residential stoves.17 Kansas City, Missouri

demonstrated the technical and economic feasibility of superinsulation and other advanced residential

insulation technologies in new construction and rehabilitation.

The City of Portland has explored opportunities for promoting solar energy use and daylighlJng in

commercial buildings, and has worked with industry to identify opportunities for improving energy efficiency

in process applications. The City also supports environmentally acceptable, sustainable energy sources,

including cogeneration and district heating and cooling. Portland has also investigated and advocated

opportunities for competitive bidding to "sell" conservation m utilities or the Bonneville Power

Administration (BPA). These savings could then be purchased by utilities, the BPA, and other agencies,

coml_anies or organizations. Portland also recognizes the critical nature of research and development, and

the need to continue to keep up with new energy technologies, policies, and programs. The City also

compiles and updates basic energy data on the sources and uses of energy within the City. The date

includes: (i) a review of energy sources and uses by economic sector and (ii) a "thermal energy atlas" that

identifies heating and cooling demand and supply, thus creating opponuniti_ _o share heat sources with

nearby business.

Municipalities have been especially active in the area of residential energy efficiency. Focusing on needs

for energy conservation in multi-family public housing, the city of San Francisco developed an innovative

0nee pan financing approach that combined an existing energy utility subsidy with the encouragement of

more individualized "mid-m-utility"and energy management company concepts. Is Hennepin County,

Minnesota applied a shared savings approach to finance residential energy efficiency improvemen_ 19 The

city o¢ Portland, through the City Energy Office, plays a significant role in meeting these he,As. To achieve

and maintain leadership in energy supply policy development, the City acts as a catalyst to ensure that

Portland is on the le_ding edge of energy supply policy and retains a competitive energy position in relation

to other municipalities and regions.2°
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The City's role in increasing energy efficiency stems from policy advocacy, where, e.g., the city can

educate local residents and businesses, provide and facilitate energy efficiency services, promote and develop

energy resources, and advocate the development and implementation of energy policies and programs by

utilities and other local, state and Federal governments. In order to accomplish its goals, several key

policies and related obiectives were adopted as the Energy Policy of the City of Portland:

* compile and update basic data on the sources, uses and costs of energy within the City,

* work with neighborhoods to include energy policies as a part of revitalization efforts, in
neighborhood plans, and in the Neighborhood Needs process,

* compile information on new energy technologies, polities, and programs that may prove
helpful to Portland's economy and environment,

* participate in the utilities' least_t planning process,

* advocate the role of cities in the development and delivery of conservation and renewable
resources,

* support Public Utility Commission regulatory changes to encourage more utility investments
in energy efficiency,

* support stricter Federal energy efficiency appliance standards,

* actively solicit funding for energy efficiency projects to leverage city dollars and efforts.

* support efforts to develop a Northwest energy research institute to provide technical and
policy research for the energy industry located in Portland, and

* investigate opportunities for supporting energy programs through utility franchise
agreements.

% l_on:aseag ud End Use Dma

The New York City Energy Office presented an analytical process to forecast energy needs by energy type

in the city's commercial sector. Issues identified as a result of this process were used in support of pol/c/es

to frame a public/private financial assistance program to reduce commercial energy costs.22

D. EXERCISE OF MUNICIPAL POWERS

lt has been noted that statesregulate most aspects of investor-owned "public utilities." A study by the City

of Ch/cago,22 examined the prevailing system of m/xed regulation which clearly recognizes the supremacy

of state authority, -but allows municipalities to exerc/_ appropriate powers in specific, albeit narrow areas.

Through exercise of police powers, local governments are typically authorized to regulate those aspects of
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utility service dealing primarily with local control. The exercise of police powers affects a broad range of

issues not under state or federal jurisdiction, including enforcement of public safety and environmental

quality matters, and zoning involving the placement, construction and removal of potentially dangerous

electrical equipment. Table 18 below summarizes energy related areas subject to the influence of local

government.

- TAme1823

AREA

Enz3y U_ In Buil_ 0
TOOLS

• Local building codes or addition- to state codes
• Property tax advantages for energy-gelated home improvements
• Financial assistance for energy-related home improvements
• On-Site audits of industrial facilities, businesses and residences
• Restrictions on outdoor signs and decorative lighting

AREA

Eno__ and_
TOOLS
• Direct pt__ by local governments - Landfill, methane, _ teoove_, mlm"application
• Municipalutilitypolicy
* Removal of barriers and active enmuragement of tatar _ district heating. ¢x_generation,

E_t powerpmd_l
• Granting of needed permitg, includiag Variangeaand waiee_ m _ry
• Regulation and mitigation of impacts from increased production and environmental hazards
• Land use controls affecting distribution systema such as electrical transmission wires and [steam and]

liquid pipelines

AREA
__n Byca/un,
TOOLS
• Building Codes
• Sales, income, and property tax poficies on energy ¢a3megvinghome improvements
• Detailed on4ite audits
• Other Public Education Programs

AREA
Conmmp_n ByLoca/Oovonmou
TOOLS

• Vehicle flee_ policy
• Energy con.u:rving improvement of public facilities and street lights

One such exercise is franchising authority. Franchises are agreements granted to a privately held

utility company governing the use of public property (streets, bridges, alleys) used for placing electrical

transmission and distribution equipment. In a number of states, however, municipalities either have no role

in franchising electric utilities or the exercise of franchising authority is severely constrained by statute. In

other states, however, franchise agreements address issues that are commonly the province of state regulators

such as alternative energy systems, wheeling, and long term planning.
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The City of Portland, through exercise of police powers, regulates and plans for energy use through

the amendment and periodic review of the City's comprehensive energy plan and implementing land use

regulations and policies, enforcement of the energy sL_ndardsof the building code, and locating new industry

and high density housing close to major transit corridors. In terms of Portland's franchise relationships, their

franchise with Portland General Electric Company and Pacific Power & Light does not specifically state the

utility must engage in LCUP. However, arguably vague language would seem to allow encouragement and

promotion of energy conservation programs.

..

Hl. CONCLUSIONS

In many respects, the role of municipalities may be defined in two words: Get Involved. Regrettably, our

research has shown that municipalities, for reasons ranging from a lack of resources to satisfaction with the

utflity's plan, have been slow to intervene in regulatory proceedings. We hope that this report has made

municipal officials aware of the importance of LCUP, and that identification and analysis of key planning

issues will facilitate the role of intervention and, if necessary, litigation. The role of municipalities can

potentially be more complex and less confrontationaL The increasing popularity of collaborative processes,

= for example, provides ample opportunity for municipalities to address important issues. Also, mumcipalities

have the ability to be supportive of utility policies and programs. This is especially evident in the

development of building codes and standards. More importantly, municipalities can take actions independent

of utilities to directly effect energy use and planning.
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(_HAPTER &CONCLUSIONS AND RECOMMENDATIONS

I. INTRODUCTION AND LESSONS I.,E.ARNED

As states increasingly mandate Least Cost Utility Planning (LCUP) as the planning process to evaluate and

select resources to meet energy needs, municipalities, if they are to effect utility decisions, must get involved

either-directly or indirectly iv.,regulatory or collaborative proceedings where plans will be promulgated.

Municipalities must, therefore, become increasingly knowledgeable about LCUP to critically review and, if

necessary, challenge the merits of a plan. In order to maximize the effectiveness of a municipality's

involvement, the report attempted to provide a basic understanding of LCUP processes and issues, and

barriers to implementation. The report also documented the four distinct roles available to influence the

LCUP process or otherwise control certain elements of utility performance. Given the diversity in both

content and direction of least cost plans resulting from, for example, differences in capacity situations and

legislative guidelines, recommendations made are general and applicable only in a generic sense. This caveat

notwithstanding, there are several important "lessons learned" from this report

_ON #I. I.CUP IS A COMPLEX AND TECHNICAL PLANNING PROCESS THAT REQUIRES

KNOWLEDGE OF VARIOUS DISCIPLINF_

Because of the complexity of least cost plans, a comprehensive and competent review of a utility or state

least-cost plan will necessarily involve the expertise of several disciplines: (1) Legal counsel will be necessary

to assure that plans comply with state law and legislatively mandated planning guidelines and requirements,

Dissatisfaction with plans and regulatory decisions will typically result in legal challenges before regulatory

bodies or courts of appeals that must follow certain procedural steps. (2) Ex:onomic expertise will be

required to evaluate the screening process and econometric models used to select resources. (3) Tedmical

expertise will be necessary to review the uaderlying assumptions for resources selected, as well as their

implementation plan. (4) Policy _ will be required to determine the overall direction of the plan and

its impact on municipal objectives.

As an example, the City of Chicago expended considerable talent and resources in evaluating the

Illinois Statewide and Commonwealth Edison's least cost plans. In addition to staff resources from the

Departments of Law and Planning, expert witnesses were retained to develop environmental externality

values, challenge resource screening methodology and CECO's interpretation of state law, and review pilot

program implementation plan.
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I.,F.,SSON#2. MUNICIPAIXFIES ARE ONLY ONE OF MANY PLAYERS IN A REGUI_TORY AND

COLLABORATIVE PROCESSES

Based on the review of least cost plans included in this report, as well as municipal energy activity, a

majority of cities do not actively or aggressively intervene in regulatory or collaborative proceedings to adopt

a plan. The aggressive intervention of the City of Chicago in least cost proce_ings is atypical. The major

parties in least cost proceedings are the utilities and the public service commission, or depending on

organizational structure, a state energy office or other body that has promulgated planning guidelines.

Collaboratives have increasingly involved multiple parties.

LESSON #3. THERE IS INCREASING ACCEFFANCE AND RELIANCE BY REGUlaTORY

COMMISSIONS ON THE COLLABORATIVE APPROACHF__ TO LEAST COST PLANNING

Municipalities should become aware af the increasing use of collaborative approach, its advantages and

disadvantages, and their potential role in influencing the outcome of such a process. Municipalities must

recognize, however, that the collaborative approach will, in ali likelihood, require the same technical

planning skills and resources as the classic approach. The decision to propose or participate in a

collaborative _hould include an analysis of unique factors, e.g., political, that municipalities can use to

influence the outcome of the process.

LESSON #4. MUNICIP.ALFIlt_ MUST BE AWARE OF THE VARIOUS ROLES lT CAN PLAY TO

INFLUENCE DISPOSITION OF A PLAN

Municipalities can play four distinct roles in evaluating least cost plans: -

(1) _terventiore Municipalities have the legal recourse to intervene before the regulatory

commission to challenge the merits of a plan.

(2) _u_cipation in Collaborative & Other Partnership Efforts: Municipalities must be aware of the

option of participating in a collaborative or partnership arrangement.

(3) l_blie _ Municipalities should recognize the options available for indirectly influencing

selection of resource options. This includes strategies to ameliorate market disincentives, cost

recovery appliance and efficiency standards residential/commercial building design and residential

energy efficiency.
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(4) Exercise of Police Power. Municipalities should be aware of the potential relationship between

franchise agreements, land use regulatiom_ and policies to implement energy standards in building

codes and least cost planning.

LESSON #5.THERE ARE KEY LEAST COST PLANNING ISSUES AND VARIABLES THAT WILL

IMPACT CONSUMERS DIRECI_Y

In various least cost plans, municipalities must recognize which issues and variables are the most important.

It is important to focus attention on key variables having the greatest impact on municipal concerns, e.g.,

utility bills. The following list summarizes factors to examine when reviewing plans:

(1) Forecasting: Forecasts should be based upon a reasonable combination of econometric models

and sta_tical analyses. Utility estimates for inflation, fuel prices, economic growth, demographic,

structural and behavioral factors should be reasonable and aceurateo The forecast should use

uncertainty (probability) analysis and simulation to calculate the likelihood of actual demand value

falling within the forecast range, i.e., plans should use alternative load growth scenarios (low,

medium and high forecasts). The forecast should, to the extent possible, rely on end use data.

(2) Planning Objectives: Objectives must be clearly articulated and consistent with legislative and

municipal energy policy. Inconsistencies among objectives should be identified and avoided and

tradeoffx should be noted.

O) Data Requirements: The data used in the plan should be of high quality to provide reliable

results. The utility should identify gaps in data;

(4) Resource Options: Least cost plans must consider both supply and demand side resources. The

list of resources identified and reviewed by the utility should be exhaustive and the utility should

explain why certain resources have not been identified.

(5) Evalmtion and Scxeetfing:. The screening process should not eliminate resources that full

evaluation would indicate should receive further consideration. If the screening process does

eliminate options, the utility should explain why this was done. The utility should explicitly explain

how the initial screen eliminates resource options, e.g., consistency with objectives? application and

knowledge of technology, etc? The utility should explain additional criteria used to screen resource

options, e.g., participants and nonparticipant test and should include environmental externality costs

in the evaluation and screening process.
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LESSON #6. _ ARE BARRIERS TO DEVEIL)PMENT AND IMPLEMENTATION OF LEASt

COST PLANS

Analysisof leastcostplansreviewedindicatestheexistenceof a common setof concernsthatmightbc

viewedasbarrierstothedevelopmentofleastcostplans.Theseinclude:

(1) T_ Potential _s. Market Potential: Utilities should address and include analysis

demonstrating the technical and market potential of specific DSM and supply side options.

Utilities should address the issue of free riders, market saturation assumptions and

participation rates.

('2) Cost R_ Utilities should specify the mechanism they plan to use to recover costs and

lost revenues. Does the utility "borrow"a mechanism used in other jurisdictions?

(3) Inequities: To what extent does the plan address issues of inequity. If inequity issues are

present, utilities should propose solutions for ameliorating them. For example, the utility

could specify a strategy for eliminating free-riders or design rate structures that reduce

negative impact

(4) A_A Rain legislation: Least cost plan should be consistent with acid rain legislation.

(5) Competilive Bidding: Utility bids should account for flee-riders, measure the effectiveness

of the programs, and should not impede a utilities internal capability building efforts.
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APPHNDIX 1

GLOSSARY OF TEKMS

I. AVOIDED COSIS - The incremental costs to the electric u_tityof electric energy or capacity or
both which, but for the purchase from a third party or a reduction in usage, the utility would
generate itself or purchase from another source.

2. BASE LOAD CAPACITY - The amount of generating capacity dispatched on the basis of
economics, unit availability and system_mt operating character_dcs to remain continuously on-
line to meet the load which persists 24 hours a day. The generating units that typically fulfill this
operating strategy are the lowest operating cost units on a utility, system. However, depending on
forced outages and scheduled maintenance, many different combinations of units can satisfy the
baseload operating requirements.

3. BYPASS - Bypass occurs when an electricity end-aser produces or acquires electricity, either directly
or by means of a third party, in competition with the electric ntifity. Bypass is considered economic
if the customer's marginal cost to produce or acquire the bypass energy is lower than the utility's
marginal cost to produce or acquire that same amount of energy.

4. COMPARABLE TERMS AND MEH-IODS - A term referring to the imposition of the same
screening testa/criteria for both supply and demand side resources. This has the practical effect of
skewing the comparative cost and benefits of supply and demand side resources.

5. COST HFFE_ - Resources are considered economically cost-effective if total program
costs do not exceed utilities avoided marginal generation cos_

6. COST RECOVERY - Refers to utility regulatory recovery of investment costs incurred in
development and implementation of demand and supply side resources. Costs are _red through
a variety of mechanisms such as rate basing and one-time expensing.

7. CREAM SKIMMING - An economic concept that refers to acquisition and implementation of only
the most cost-effec_e resources.

8. DEMAND SIDE MANAGEMENT (DSM) - The planning and implementation of those utility
activities designed to influence customer use of electricity in ways that will produce desired changes
in the utility's load shapes - i.e., changes in the time pattern and magnitude of a utility's load.

9. DERATING RECOVERY - Refers to recovery of generating capacity throughdesign change_ such
as investments in coal handling, processing and/or feeding capability to compensate for the lower
heat content of fueL

10. END USE MODELS - Planning models, which in contrast to econometric models, aggregate
detailed functional information about specific electrical end uses.

11. ENVIRONMENTAL EXTERHAI.XH_ - Refers to the external environmental impacts, i.e.,
polluting emissions, of generating electricity.

12. ELECI_C REVENUE ADJUSTMENT MECHANISM (ERAM) - A financial accounting
mechanism to account for the loss of revenues resulting from demand side management.



13. FIRM POWER PURCHASE - The reservation of off-system capacity which when requested by the
purchasing utility must be provided on demand by the selling entity. This capacity is usually reserved
for several months or years at a time.

14. I.F.AST COST _ PLANNING _) - A planning process to prov/de electric service at
the lowest cost while striking a balance among traditional regulatory goals of efficiency, reliability,
equity and environmental safety.

15. LOAD GROWTH - Refers to the increase in electricity consumption, usually measured in terms
of annual peak growth.

16. LOST OPPOR'IXJNYrY RE.SOURCE - Resources that would lose their cost-effectiveness if not

developed today. Examples of this include, window tr_.atment_ insulation, and other building shell
measures.

17. MOTHBALLING - The process of placing an existing generating unit into a protective, non-
operational state for an extended periods of time with the intent of eventually reumzing it to service
at a later date. No specific duration is implied, but it generally would be for more than a year.
Components are typicaLly drained and/or titled with inert gas to prevent corrosion while the unit
is idle.

18. NON PARTICIPANTS T_"r - A program screening test mea by utilities to determine if the costs
to those customers who do not participate in a given program exceed the benefits they obtain.

19. PARTICIPAN'rS TEST - A program screening test that compares utility bin savings against out-
of-pocket participation costs.

20. PEAK DHMAND - A utilitieshighest seasonal demamL

21. PILOT PROGRAM -A referencetoa testingphaseusedbyutilitiesbeforeprograms/resotucesare
fullyimplemented.

22. P_ VALUE OF REVENUE REQUIREMENTS (PVRR) - The present value level of
revenues (coUected through customer rates) required by a utility to maintain system operations.

23. PROGRAM SCREHNIHG - Refers to the process used by utilities to determine resource cost-
effectiveness and consistency with utility planning object_es.Typically, resources meat pass a variety
of screens or tests before they are selected and implementation.

24. QUALIFYING FACR.rl_ (QF) - Refers to a cogenerating or alternative generating source that
qualifies under Federal PURPA laws to sell excess generated power back to their local utility. Such
sales are usually made at the local utitity's avoided cost.

25. REPOWERING - The process of refurbishing and restoring to operation previously retired
generating units. La the case of steam units, this typically requires the addition of a new steam
source, such as a fluidized-bed boiler or a waste heat boiler powered by the exhaust of one or more
combustion turbines.

26. SUPPLY SIDE RESOURCES - Resources that can, when operable, supply electrical power to a
utility on demand (resource commitment and dispatch). Most typical are generating units of any
fuel type. Also included would be firm power purchase from others. Supply-side resources that
cannot be dispatched at the discretion of the receiving utility are less desirable since a production
cost penalty may be incurred if energy from such a source displaces less costly available energy at
times.



APPENDIX 2

LEGISLATI3/E LEAST COST PInG _TrVEs

- The C_.alifomiaEnergy Commmsion (CEC) is required by law to prepare and submit
to the governor and legislature a bi_ repon assessing current and future energy trends in
California and a state energy policy with recommendations for its implementation. In 1989/1990, the
California Public Service Commi.mion was instrumental in pursuing a collaborative proce_ with
interested parties that resutted in A _ For Ca_omia which will serve as the basis for
California DSM policies and programs.

- The 1980 Florida Energy F._dency and Conservation Act requires "...increasing the
efficiency of the electric system_and the end uses oi energy." However, Florida's statutes and
regulations cannot be consumed as establishing an integrated least-cost planning process. No least-
cost plan is required.

New York - The 1976 State Energy Law establishes a state energy office to work with other state
agencies in the development and coorCination of an overall state energy program. The state energy
office prepares a report of the long-range electrical dema_ and suppty requirements m the state.
A recent conmUmion ctecision has established _ major new.energy conservation poficy reqmrmg each
of the state's elecmc utilities to place energy conservauon on equzt footing with power plant
construction and alternate forms oi electric generauon.

Ohio - 1983 legislation requires every major eiearic utility to submit to the Oftice of Planning and
Forecasts a tong-range forecast and general description of planned resources. The Office is required
to determine the accm-acy of forecasts and whether atternatives to meet demand were considered.
The public service commi.mion's role in the process is not defined in the statutes or reg_ations. The
Ohio process does not represent an integrated approach. No implementation protein, specificaUon
of methodology or models, or power of enforcement is specifically mandated by law.

W'tscomm - The 1975 Wisconsin Power Plant Siting Law and implementing regulations of the
Wisconsm Public Service Commission require each etecutc utility to _e an "adv'ance plan" for
construction of facilities. The bienmal filing must include long-range demand forecast, plans/or the
construction of proposed generating and transmission facilities, and analysis of alternatives to the
proposed generation and transmmsion facilities.

Texas - In 1983, amendments to the Public Utiliw Commission required the Texas Public Utility
Comm_sion to develop a long-term statewide electrical energy forecast. The forecast must inctude
an assessment of how alternative energy sources, conservation, and load management will meet the
state's electricity, needs. Substantively, the statute does not specify that utilities or the Commi-_inn
derive a "least cost resource plan." ProceduraUy, at the time of utility application for pL_nt
certification, the uulity must set out aiternauve methods considereck, incAucUngthe extent to which
achievements throug_ energy efficiency, have offset the need for new generation.

Oklahoma - Oklahoma's resource planning strategy focuses on a new innovative rate design policy
which vanes services and prices in ways that are designed to meet specific needs of the individual
customer. By "cost basing" rates, the program will hopefully promote conservation and energy
efficiency as a means of towering future generating capacity requirements.



Net-_la - The Utility Resource Planning Act. approved by the Nevada Ieg/stativ_ council bureau on
June 29, 1984, requires at/l/ties to submit to tl3e PSC long-rallge plans for review and evaluation
of resource options. Prior to passage of the act, utilities were required to prov/de information wtten
they apptied for a pernut to construct or rate base a aew generating facility. Such reviews were,
however, too often cunory and inadequate. The act requires utilities to submit a plans that give
"...adequate consideration of...conscrvauon, Loadmanagement, pooling of power, power purchases,
[and alternative generating facilities and cogeneration]." There must also be substant/ve integration
of forecasted future demand and a comprehensive anatysis of demand and suppty side options to
meet or alter demand.



APPENDIX 3

STEPS IN THE LEAST COST Lrl_ PI.ANN_G PROCESS

STEP 1: Identify the objectives of the plan. Typically, reliable service,
minimal or lowered environmental effects, low cost environmental controls,
reducing or meeting peak demand, and reasonable prices for consumers.

SI'EP 2: Develop one or more load glx)wth forecasts - Forecasting
determines the future needs that must be met and is a critical factor in

LCUP. Any error in forecasting will have serious effects on plans, i.e.,
errors will lead to over building or underestimating capaciW needs.

STEP 3: Determine the levels of capacity expected for each year of the

plan. This step is a logical extension of forecasting. Effectively, this step
requires quantification of the amount of yearly capacity a utility needs to
meet expected levels of load growth.

STEP 4: Identify resoutum needed to bridge the gap between expected
loads and capacities - For example, generating capacity, distribution
capability, a manageable load shape, and perhaps periodic decreased
demand.

STEP 5: Evaluate ali resources in a consistent fashion. This step requires
identification of ALL potentially available r_sources. The resource analysis
must use comparable terms and methods in the evaluation of both supply
and demand side resources.

STEP 6: Select the most pmmimg options for fashioning ae effective,
tie.le, and responsive plan.

STEP 7: Integrate methods of supplying needed power with methods for
controlling and moderating demand.

STEP 8: Construct scenarios, pitting the selected mixes of options against
possible economic, envhx)nmentaL,and social circumstances.

STEP 9:.Evaluatetheeconomicand technicalsuccessof eachmix of

oplionsunderthe_tances ofvariousscenarios.For example,low,
moderate and high load growth seenarios.



STEP 10:.Aualy_ the uncertainties associated with each poss_le plan of
action.

11: Screen the alternatives to eliminate those that are not suitable.

Not all options will be usefid in ali cases. Therefore, they should be
screened to eliminate those that are not consistent with the utility's
objectives. Screening at the outset reduces the number of options that must

be evaluated in subsequent steps. Doing so, however, may result in
elimination of resources that a fill evaluation would indicate should stay
in, and vice versa.

SI'EP 12: Rank order the alternative courses of action. Typically, ranging
will be done according to several criteria, e.g., technology acceptance and
market acceptance.

STEP 13: Test each alternative for cost effectiveness from a variety of
viewpoints.

The utility perspect_ b representedby the te_ _a_ ::_luitements test This
test computes the net present value of the revenue requirements for a given
resource option, calculated over the life cycle of the option.

The nonparticipant perspective or ao-losers test is one of the more
controversial tests in use. Under the terms of this test, if the costs to those
who do not participate in a given program exce_ the benefits they obtain,
the option fails. The nonparticipant test has been applied primarily to
demand-side options, lt results ha a heavy weight being assigned to the
losses suffered by a specific group (nonparticipant). If the nonparticipant
suffer even small lo_es, an option may be rejected despite large gains made
by the participants. A number of jurisdictions such as the District of
Columbia and Massachusetts, do not permit the use of this test for
screening purposes.

The participant test compares utility bill savings against out-of-pocket
participation costs. The total-resource test compares avoided supply costs
to the cost to ali ratepayers of participation in demand-side programs.

STEP 14:Reevaluate the alternatives considering economic., environmental,

and societal factors. Such a reevaluation prevents the rejection of options
that may have high costs in one _et of factors, e.g., economics, but strong

countervailing benefits in others, such as environmental impacts. Among
the factors that require evaluation are the option's effects on reliability,
rates for ali customers, financial stability of the utility, and the



env/mnmem. The integrat/onof options can be accomplished_,_ough the
use of variouscommerciallyavag_le models.

STEP 15:S¢1¢cta planfor/mplmuemmZon,one that most nem_
ali the objectivesof the plan.

STEP 16: Devuk_ a plan of act/on. The avaflabl_meansof implementing
le_t-cost planningare ali the tradit/onairegulatorymethods, such as rate
proceedings,internalinvestigations,genericproceedings,andrulemaking.

17: Implcmmt the pkm of acz/ou m bfi_ abom th_ kmr ¢mt
of electricpm,ct. The majormeansof implementinga least cost

plan are pilot programs,mar_t-based programs, and utility inccnt/ves.
Public Service Comm/._ionswishing to implement least cost plans have
often foundit helpfulto adoptregulatorymecha_._msthat providefinancml
incentivestoutilities thatusethe p_

Espmm_ isthemostcommon re_ tremmentofcomerwtion
investment. Utflit/es are allowed to consider investments in demand-side
resources,as operatingexpenses to be _ from current revenues.

Rate basing permitsutilities to earn a return on their DSM investments.

Balaacingacmumsare a hybridbetweenexpensingand rate basing,Under i
this treatment, efficiencyinvestments are accumulatedin a balancing or
est_uw accoullL

18:Monitorand emtmu_me _ of the m_xy under tt_ pin
aud _ the plaa m nccemmy.
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APPENDIX 4
POLICY PRINCIPLES FROM THE CALIFORNIA COLLABORATIVE

L DSM COST e.t.l._t.-nv_ AND FUNDING LEVEI_

_le #h Conformance with Standard Practice Manual
Cost-effect/veness procedurm shouI;"=_nform to the procedures established jointly by the California Public
Utilities Commission and California Energy Commi_ion.

IWnc_le#2:$1m_holderIncouives and DSM Analysis
All DSM programs' costs, including shareholder incentive costs, should be included in the economic ..

evaluation of DSM options.

Principle #3: The Goal of U_my Resou,_P_g
The goal of utilities' resource plann/,_ :,nO investment is to m/nimize the cost to customers of reliable
energy services.

Principle #4: Defining Cost Effectivenessfor Demand-SideResourceOptions
DSM program cost effectiveness is defined by the Total Resource Cost test

Principle #5: Additional Factors in Establishing Funding Levels for Demand.Side Resource Options
Different types of programs should be evaluated differently because different programs have different
purposes. Alternatives should recognize a number of other considerations as appropriate adjunc_ to
determining DSM funding levels.

Alternative A - Program-cost-effectiveness shall be determined on the net effect of (I) the marginal or
avoided cost of the energy supply system and (2) total costs recurred, including costs incurred by the
participant, of installing and operating the efficiency imprmements _uduced by the utility incentive..

Alternative B - Utilities must account for important environmental, customer service, equity, and shareholder
dimensions factors in considering alternative investments in DSM. This balanced level of DSM should be
the basis for determining the amount of investment in DSM resources.

Principle #6: Indirect Cost and Benefus
Utilities should account for three factors in DSM cost.effectiveness analysis: (1) customer's time and effort
spent in identifying, choosing, installing, and maintaining a DSM option; (2) level of investment risk and
(3) changes in the quality of energy services produced.

11- QUA.H'rIFYING ENVIRONMENTAL COSI_

Principle #7: Quantifym"g Environmen_ Costx

The environmental benefits of efficiency improvements should be included in cost-effectiveness asse_meuts.
Interim estimates of 10 to 25% of generation costs appear to be reasonable.



lH. STATEWIDE IHVE2CI_RY OF DSM RESOURCES

Principle #8: Need for Statewide Inventory of Efficiency and Load Management Resources

California should promptly develop and regularly update a full inventory of currently and potentially cost-
effectiveopportunitiestoimproveefficienciesand manage loadsinallsectors,includingestimatesof the
overallmagnitudeof theseresources,loadshapes,and theprojectedcostsassociatedwithdeliveringthe
varioustypesofenergysavingsthatareidentifiedin theinventory.

IV. - EFFICIEHCY STANDARDS

Pn'nciple #9: Relationship of CEC Building Standards and Utility New Construction Programs

The state's utilities and the CEC should work closely together to develop the next generation of building
standards. In particular, utilities should cooperate in the administration and funding of demonstration

projects for new efficiency measures and developing programs that reward customers and builders for going
beyond the standards.

Principle #10: Relationship of CEC Appliance Standards and Utility DSM Programs

Utility. conservation programs should play a supporting, partnership role in the development and success
of appliance efficiency standards. For example, provide incentives to manufacturers to develop super-
efficient appliances, foster markets for efficient appliances by promoting their acceptance among builders
and customers.

V. LOW-INCOME POLICY

Principle # 11: Guidance for Direct Assistance Programs
Direct assistance should be provided in the form of installation of conservation materials, at little or no cost
to low-income participants.

VI. DSM BIDDING

Principle #12."Development of DSM Bidding Programs

Any decision to implement bidding should be preceded by testing and ovatuation through pilot programs.

VII. REGUI_TORY COORDINATION ISSUES

Principle #13: Integrating DSM Funding Decisions

Current regulatory procedures for establishing DSM funding levels need to be reexamined. The CPUC's
funding approval process is not adequately coordinated with resource planning processes.

Prb_le #14: Cook.inca.on of ReVisory Forun_
Discussionof DSM funding levels shouldbe adequatelycoordinatedat ali regulatoryforums..

VIII. MEASURING UTILrI_ PRODU_

Principle # 15: DSM Impacts on the Measurement of Utility Productivity

The CPUC should be alert to the possibility that the methods it uses to measure utility productivity may
need to be modified.
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PACIFIC GAS & ELE_C PRO.TE_ DSM SAVINGS
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L GENERAL BACKGROUND AND DES_ONS

L PURPOSE OF THE S'H.IDY

The City of Chicago's study of the Least Cost UtiLityPlanning (LCUP) process is part of a federal research

program funded by the U.S. Deparunent of Energy for Project Year 1989 of the Energy Task Force of the

Urban Consortium.1 The City's primary interest in performing this study is to enhance understanding of

LCUP and to determine the most effective municipal roles in the process. As states increasingly mandate

LCUP, Chicago's research will be of increasing value to municipalities. Depending upon exact statutory
,,

language, least cost plans will significantly influence resource selection and will determine the costs that

consumers pay for electricity. Municipal governments may intervene in regulatory proceedings to review

and influence adoption of phaas. While intervention is a key opportunity for input, municipalities do not

have a statutory, and thus decisive, say in development and promulgation of the plan.

Large urban governments, because they represent a significant portion of the market of their

servicing utility, are uniquely capable of influencing the content and process used to develop a least cost

plan. Indeed, the hypothesis of this study is that municipalities can be a positive influence in the LCUP

process. While plans may indeed benefit local government, municipalities must ensure that plans address

locally unique energy concerns, conditions and objectivcr). Cities with an older industrial base and low

income populations, for example, may have unique needs for special industrial and residential low-income

programs that target these groups. Likewise, cities experiencing rapid growth in particular market sectors

might find programs designed to reduce demand to more manageable levels desirable..This is especially true

in service territories where growth outside the city is more rapid and where expansion to serve these needs

may impose higher costs on city customers.

II. STUDY OBJECTIVES

This report does not presume to provide answers to ali questions or to address all permutations of LCUP

which may arise. It seeks, rather, to provide municipalities a starting point for evaluating their servicing

utiLities or states' least cost plans through a basic understanding of LCUP. Accordingly, this report has two
major objectives:

F'_t, serve as a =mun/c/Fa/gu/deboo/_ to LCUP by providing an overview of key issues, influences

and barriers. To facilitate comprehension of terms, a glossary of terms is provided in Appendix 1.



Second, analyze the role of municipalities in LCUP. In order to maximize the effectiveness of local

input, the report identilies and analyzes four distinct roles available to influence the LCUP process or

otherwise control certain elements of utility performance:

* Intervention & L/tigation;

* Public Advocacy & Lobbying;

* Exercise of Police Powers; and

* Negotiations as Collaborative Partners.

A. REPORT OVHRVIHW

The report is organized into five chapters.

C_zapter1 provides background information on the LCt._ process.

Chapter 2 seeks to explain the LCUP process by illustrating the relationship between planning

guidelines established at the state level and one util/ty's response to statutory requirements.

Chapter 3 compares and e_mmes the Classic and Collaborative approaches to LCUP.

C_apter 4 prov/des an overview of key issues and barriers,

C_pter 5 examines the role of municipalities in LCUP by analyzing those actions available to effect

the process.

Chapter 6 provides conclusions and recommendations.

Irl_ WHAT IS LEAST COS _ UTILITY PLANNING?

Traditional cleric uti_ty re_urc_ planning ent,_Is development of energy demand forecasts and selection

of resource options to meet energy needs, while satisfying policy object/ves such as reliability and efficiency,

with the rain/mum revenue requirements. The recent track record of "traditional" planning has not been

good. There are numerous examples of incorrect forecasts that resulted in over-building of generating

capacity. Conversely, underestimating growth in other pans of the country resulted in utilities having to cut

demand and scramble to find purchased power to avoid outages.



APPENDIX 6

NEW YORK STATE RECOMMENDATIONS

Ooveramental Lob_iag

Sustain and increase Federal funding to continue innovative state and local assistance programs.

Increase Federal funding for the weatherization of older, less efficient homes occupied by low-
income families.

In cooperation with national laboratories and universities, pursue development of cost-effective
energy efficiency technologies and facilitate the transfer of such technologies to the state and local
levels where they will be implemented.

Prioritize receipt of weatherization assistance.

Promote the development of district heating and cooling systems in the State's urban areas as a
means of providing space heating and cooling, and reducing the source of emissions of many
individual heating and cooling plants.

Promote the development of programs by utilities to increase low income participation in energy
efficiency programs.

Use State Government facilities and operations to demonstrate new energy efficiency techniques and
equipment and the use of renewable resources, especially photovoltaic.

Expand the amount of funding available for the multi-family housing component of the Energy
Investment Loan Program.

Extend the utility-operated Home Insulation and Energy Conservation Act Saving Power Program
which provides for free audits and lower interest utility loans for energy efficiency improvements
in low-income census traits.

In the area of right-of-way, request the Federal Department of Transportation to remove arbitrary
restrictions on the construction of transmission lines along federal highway, particularly where traffic
considerations do not predominate.

The New York Power Authority should initiate, in cooperation with the SEO's multi-family housing
programs, exergy efficiency and technical assistance programs for public housing authorities which
receive NYPA power.

Appliance Efficiency Standards

Increase the national minimum appliance efficiency standards for refrigerators/freezers above the
minimum level established in the National Appliance Energy Conservation Act of 1987.

Establish national standards for fluorescent and incandescent lamps for both the residential and
commercial sectors.

Establish national efficiency standards for certain sizes of electrical motors.

Adopt state standards for certain commercial air conditioners and heat pumps.

, ,r ,i H, , ,,i, ,,



Building Codes

Establish a model Federal building Efficiency Code and require its adoption in all jurisdictions
throughout the nation where such standards do not exist currently.

Amend the State Energy Conservation Code to incorporate the most cost-effective, energy efficient
design and construction techniques for commercial buildings.

Review Energy Conservation Construction Code enforcement effectiveness.

Develop an energy rating system for new and existing residential housing in combination with Truth-
in-Heat Law (Home Energy Fair Practices Act) based on the Energy Conservation Construction
Code thermal rating system.

Develop insulation standards for industrial process piping and other industrial processes, if necessary.,
which are currently not covered under the State's Conservation Construction Code.

Expand technical assistance and training for multi-family building operation and maintenance staff
to ensure that building energy systems are properly maintained and efficiently operated.

Marketing and Financial Incentives

Provide utility or state financial and marketing incentives for builders to construct residential and
commercial buildings which exceed the State's Energy Conservation Construction Code.

Develop a long-term revolving loan fund to ensure that cost-effective energy efficiency programs are
expanded and continued.

Review current cost-benefit analysis methods used to establish thresholds for energy efficiency
standards and financial assistance prograr_o reflect the true cost of environmental emissions.

Recommendations for Incorporating Environmental Externalities

Emissions of SO2, NOx and CO2should be explicitly considered in procuring future energy supplies.

An imputed cost of SO2, NOx and CO2 emissions should be immediately incorporated in utility
competitive bidding programs to allow environmentally "clean" projects to compete favorably with
lower cost but less environmentally attractive proposals.

A generally uniform methodology which measures the actual environmental impacts of a proposed
facility's air emissions and gives appropriate weight to these air emission externalities should be used
by ali utilities.

The methodology for evaluating and scoring air emission externalities should be based on the cost
of mitigating (offsetting) the residual SO2, NOx and CO 2 emissions from energy supply options.

The cost of mitigation should be added to a proposal's bid price, and the composite price should
be treated as the price variable in the utility's scoring scheme. The costs of mitigating poor air
quality are the costs that "good" air quality facilities avoid, and should be recognized in the price
we are willing to pay for electricity from such facilities.

Approximately 60 to 70 percent of the total awardable points should be for price and air emission
environmental factors.



An Environmental Block for scoring externalities characterized by local and regional environmental
concerns (e.g., land use, water discharges, noise, biological impacts, aesthetics, etc.) should be
included in utility competitive bidding programs. Individual utilities should provide guidance as to
the types of environmental externalities of local and regional concern, and have latitude as to how
these externalities should be evaluated and scored.



APPENDIX 7

STATE PUC APPROACHES FOR INCORPORATING ENVIRONMENTAL
EXTERNAt,I'IIES

I Qualitative treatment during the resource planning process

r"'J Quantitative weights applied in resource planning process

Quantitative weights applied in competitive Did evaluation

rTTT1Percentage adder and/or subtractor

Increased rate of return

Source: Caml_n0geEnergy ResearchAssocmtes.
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Publications Price List--UCETF Reports __i

ITEM # TITLE PRICE

90-331 Hydraulic Waste Energy Recovery: A Technical Report 15.00

90-318 A Regulatory. Framework for Alternative Fuels and Transportation Management Services 15.00

90-316 Alternative Vehicle Fuels: A Demonstration Project 15.00

90-314 Energy Efficiency in Public Housing 15.00

89-330 Analysis of Programmatic Fleet Conversion to Ethanol Blends 15.00

89-325 An Alternative Fuels Evaluation System for Fleet Vehicles 15.00

89-323 Dual Fuel Conversion Demonstration and Technology Transfer Project 10.00

89-321 Summary, of Low and Moderate Income Residential Energy Conse_'ation Programs 15.00

89-315 A Case Study in the Pursuit of Urban Energy Efficiency 15.00

89-314 Communicating with the Public Abeut Environmental Health Risks: A Case Study 13.00

89-313 Evaluation and Comparison of Selected Household Hazardous Waste Collection Facilities 15.00

89-311 Yard Waste Recycling Study: A Pilot Study 15.00

89-310 Sludge Storage Lagoon Biogas Recovery and Use, Volume 1 15.00

89-307 Proceeding: 1989 Electric Utility Franchise Conference 20.00

89-306 Reducing Electricity Demand Through Energy-Related Efficient Construction 15.00

89-304 Modernization of Lighting in Municipal Auditoriums 15.00

89-303 Wastewater Treatment Process Energy Optimization 13.00

89-301 Implementation of Alternative Technologies through the Assessment of Energy Markets 14.00

88-39_ Marketing Energy Efficiency Programs to Commercial and Industrial Firms: Lighting Incentives and 15.00

88-321 Urban Energy Management Today: Ten Year Compendium of UCETF Programs 10.00

: 88_319 Integrating Energy Efficiency Into Municipal Purchasing Decisions: Computerizing Procurement 15.00

88-318 Household Hazardous Waste: Implementation of a Permanent Collection Facility 20.00

88-317 Hazardous Waste as an Energy Manager's Issue 15.00

88-316 Household Hazardous Waste Management Planning 15.00

88-312 Summary of Small Business Energy Conservation Programs 15.00

88-310 The Earth-Coupled Heat Pump: Utilizing Innovative Technology in Single Family Rehabilitation 15.00_

88-309 Energy Planning for Economic Development 18.00

88..308 Conversion of Resource Recovery Steam to Hot and Chilled Water Systems 10.00

88-306 HVAC Equipment Replacement for Best Size and Efficiency, Transfer Report 15.00

-- 88-305 Cogeneration and Cooling in Small Scale Applications 15.00

88-304 Energy Master Planning: Innovative Design and Energy Analysis Services for New Commercial 22.00

88--303 Energy Efficient Building Design: Guidelines for Local Government 15.00

88-302 Direct Digital Control of Air Washer Cooling System 15.00

88-301 Feasibility Study of Transportation Management Strategies in the Poplar Corridor, Memphis, Tennessee 18.00

-- 87-327 Energy Effiicient Urban Cooling Technologies: 1st National Conf. 20.00

87-324 Memphis Area Rideshare 15.00

87-317 Joint City Government/Utility Partnerships to Reduce Business Costs 15.00

87-314 The Impact of Budgetary Incentives on Energy Management 15.00
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ITEM # TITLE PRICE

87-313 Computer Assisted Control for Municipal Water Systems, Phase i-I 20.00

87-312 Economic Development Through Energy Technology Tranfer 15.00

87-311 Electric Utility Franchise Guide 20.00

87-310 Hidden Link: The Energy and Economic Development, Phase II 15.00

87-307 Municipal Underground Storage Tanks: An Energy Manager's Guide 18.00

87-306 Intergrating Energy Efficiency into Mun. Purchasing Decisions 20.00

87-305 Energy Enhancement in New Residential Construction 40.00

87-302 Thermal Energy Storage: Application Guide for Local Governments 20.00

87-301 HVAC Equipment Replacement for Best Size & Efficiency 20.00

86-315 Balancing Single Pipe Steam Heating Syterns 20.00

86-314 Inhibition of Respiration in Activated Sludge by High Carbon Dioxide Concentration 7.50

86-313 Water Supply System Energy Conservation Through Computer Control 18.00

86-312 Energy Cost Reduction Through Wastewater Flow Equalization 20.00

86-311 High Efficiency Gas Furnace Modification in Low Income Housing 15.00

86-310 Hidden Link: Energy and Economic Development, Phase I 15.00

86-307 Disposal Techniques with Energy Recovery for Scrapped Vehicle Tires 20.00

86-306 District Heating Marketing: Analysis of a Twelve City Survey 20.00

86-305 Technology Transfer for Residential Energy Programs in New Construction and Existing Housing 15.00

86-304 Technology Transfer for Residential Energy Efficiency 15.00

86-302 Neighborhood Energy Efficiency & Reinvestment 15.00
m,, i r

86-301 On-Site Municipal Fuel Cell Power Plan: Feasibility and Application Guide 15.00

85-326 Resource Recovery for Urban Yard Waste 18.00

85-323 Energy Monitoring and Controlling in Municipal Facilities 10.00

85-320 Transportation Management for Business Relocation 15.00

85-319 District Heating in Denmark 10.00

85-318 Computer-Assisted Control for Municipal Water Systems, Phase I 18.00

85-317 Financing Energy Efficient Housing as a Community Economic Development Tool 15.00

85-316 Modular District Heating Planning as a Development Tool 15.00

8,5-314 Alternative Techniques for Dev. of Energy Efficient Residences 15.00

85-312 Shared Savings and Low Income Homeowners 18.00

85-311 Measures and Investment Options for Community Energy Conservation 18.00

85-310 Planning for Energy Efficiency in New Commercial Buildings 15.00

85-308 Residential Space Heating with Wood 15.00

85-307 Thermal Storage Strategies for Energy Cost Reduction 18.00

84-325 Shared Savings in the Residential Market

84-324 Methanol Use in Vehicle Fleet Operations: Barriers 20.00

84-322 Energy Management and Technolob:w for Urban Governments 15.00

84-321 Hydrate Process for Waste Water Treatment Plant Sludge Dewatering 15.00
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84-320 Development of Computerized Inventory and Maintenance System for Municipal Street Lights 15.00

84-315 Facilities Energy Monitoring System 15.00

84-314 Application of Mini-Van Technology to Vanpool Services 18.00

84-312 Implementation Methods for an Integrated Energy System 10.00

84-311 Feasibility of Water-Based District Heating and Cooling 15.00

84-310 Budgetary, h_c,_,ntives for Municipal Energ3" Management 22.00

84-309 Central Energy Systems Applications to Economic Development 20.00

84-308 On-Site Cogeneration for Office Buildings 15.00
ii ....

84306 Analysis of Municipal Bus Operations for the Advancement of Fuel CeU Technology 15.00

84-305 Computer Based Maintenance 15.00

84-304 Innovative Finance Plans for Privately Owned Waste/Vol. 2 15.00

84-303 Innovative FirLance Plans for Privately Owned Waste/Vol. 1 15.00

84-301 Coordinating Preventive __aintenance with Energy Management 15.00

83-319 The Rehabili_ltion and _etrofit of Older Houses to Superinsulated Standards 15.00

i _ , i

83-318 Developing Sources and Techniques for Alternative Financing of Energy Conservation 20.00

83-316 Hydrate Process for Dewatering Sewage Sludge 10.00

83-315 Financial Planning for District Heating: Brooklyn Navy Yard 15.00

83-314 Memphis Area Rideshare On-Line lnformabion System 18.00

83-313 Renovation Opportunities for Steam District Heating Systems 18.00

83-312 Initial Assessment of District Heating and Cooling 20.00
i

83-311 Energy Co:, servation "in.rough Computerized Automation 18.00

, 83-309 Development of an Energy Park: Issues and Implementation Options 15.00

: 83-308 Alternative Uses for Digester Methane Gas 25.00

83-307 Innovative Financing and Incentive Package to Reduce Energy 15.00

83-305 Multi-Jurisdictional Planning for District Heating and Cooling 10.00

83-303 Improving Energy Management and Accountability in Municipal Operations 15.00
___

82-320 Utilization of Felled City Trees as Supplemental Boiler Fuel 7,50

82_-3i9 Methanol Use in Vehicle Fleet Operations: Comparisons 15.00

82-317 Microcompter Tools for Trans. and Residential Energy Conservation 20.00

.82-316 Reduction of Impediments to Alternative Energy Use 20.00

82-315 Reduci_g Regulatory, and Financial Impediments to Energy Conservation 20.00

82-314 Integrating Energy Management with Economic Development 20.00

82-313 Energy Conse_ation and Economic Development 10.00

82-310 Municipal Technologies 20.00

82-307 Strategies to Improve Community Energy Use Practices 10.00

82-306 Energy Conservation In Water Treatment

82-305 Development of an Energy A;:tion Plan: Participating Approach 15.00

82-303 Energy Economic Development 20.00
• .... .ii,
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82-302 Public Housing Energy Efficiency Through Private Financing 10.00

82-300 Developing an Energy Management Tracking System

81-328 Matching End Use Energy Needs to Source Possibilities 20.00

81-327 Development of a Hydrogen-Fueled Mass Transit Vehicle s 15.00

81-326 Operational and Maintenance Guidelines for Reducing Energy Consumption

81-324 Energy Management for Small Business 10.00

81-320 Energy Data Gathering, Analysis, and Review System 20.00

81-318 Fuel Management and Planning System for Local Government 25.00

81-316 Production of Ethanol from Cellulosic Fraction

81-313 Metro-Dade County Comprehensive Energy Emergency Plan

81-311 Developing Energy Emergency Prepardness 15.00

81-310 Simplified Methodology for Community Energy Management 20.00

81_309 Energy Management: The Public Sector 15.00
i

81-307 Municipal Technical Assistance-Energy Monitoring 6.00 A
i i

81-306 New Technology Demonstration 10.00 I

81-305 Technology Transfer: Unit Report from the Energy Task Force 15.00

81-304 Development of Local Energy Management Preparedness 10.00

81-303 Municipal Energy Management 10.00

80-314 Methodology for Energy Impact Analysis of Urban Development Projects 1.5.00

80-313 Evaluation of Landfill Gas as an Energy Source 15.00
i

80-309 Decision Process for the Retrofit of Municipal Buildings 20.00

80-308 Primary Urban Energy Management Planning Methodology 7.50

80-306 Local Government Use of Thermography for Energy 15.00

79-300 Planning for and Purchasing Computer Technology 6.50 "
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