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Interrogatory Environmentalists II-112
Environmentalists 11-112 Question:
Please provide a copy of PECO’s current integrated resource planning report.

Environmentalists [I-112 Answer:

The information requested is provided as Attachment Environmentalists II-112(a).
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8§57.141. General

Accompanying Forms:

None

Discussion:

PECO Energy files this Annual Resource Planning Report (ARPR) with the
Pennsylvania Public Utility Commission (Commission) in response to 52 Pa. Code
§§ 57.141 - 57.153. A brief ARPR summary is provided in response to 52 Pa.
Code & 57.154. ‘

Please direct all questions about or requests for PECO Energy's 1996 ARPR to:

Mr. Alfred A. Miller
Director - Rates
PECO Energy Company

2301 Market Street
Philadelphia, PA 19103
Phone: (215} 841-5760

The ARPR is available at a cost of $150 (payable by check to "PECO Energy") or -
may be viewed at PECO Energy offices during normal business hours. The ARPR
Summary is available at no charge from the address shown above and may aiso be

viewed at PECO Energy offices.

Information which has been designated as proprietary and confidential is indicated
by those words at the top right of the respective pages. Such information is not
available to the general public. Below is a list of those pages designated
proprietary and confidential: '

Page

Description

10
11
A-15
A-17

A-18
A- 20
A-25
A-47

Table & 57.146-A - Fuel and General Inflation Assumptions

Table 8 57.146-B - Average Energy Cost Projection by Fuel Type
IRP-ELEC 3B - Existing Generating Capability (Supplementa! information)-
IRP-ELEC 4 - Future Generating Capability Installations,. Changes and
Removals

IRP-ELEC 5 - Cogeneration and Independent Power Production Facilities
IRP-ELEC 6 - System Cost Data

IRP-ELEC 8A - Distribution of Net Generation by Fuel Type

IRP-ELEC 11 - Comparison of Costs of Preferred Resource- Plan with

Alternative Plans
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§57.142. Forecast of Energy Resources, Demands and Reserves.

Accompanying Forms:

IRP-ELEC TA....cvvieinaann, Historical and Forecast Energy Demand (Base, Low and High)
IRP-ELEC 1B . ceiirriieiiinienienn. Historical and Forecast Peak Load (Base, Low and High)
IRP-ELEC 1C........... Historical and Forecast Number of Customers (Base, Low and High}
IRP-ELEC 2A....co v, Estimated Summer Peak Resources, Loads and Reserves
IRP-ELEC 2B......cciviviiiiiie e, Estimated Winter Peak Resources, Loads and Reserves
Discussion;

PECO Energy uses a load growth scenario that reflects the Company's most likely
assumptions for economic variables and is used for corporate financial budgeting
as a basis for resource planning. This scenario is the Base load growth scenario
used in this ARPR.

The PECO Energy load growth forecast incorporates both end-use and econometric
forecasts. Assumptions are first developed which affect all classes of service and
then assumptions which specifically apply to each ciass are developed. This
procedure is followed for the Base load growth forecast. Alternative low and high
forecasts are then developed.

Included in Forms IRP-ELEC 1A - 2B are the projected energy and peak demand
impacts from the implementation of the Demand Side Management (DSM)
programs proposed in PECO Energy's 1995 Demand Side Management Program.
Because this DSM plan has not yet been approved by the Commission, the
impacts stated in Forms IRP-ELEC 1A - 2B are identical to those from the DSM
plan delayed one year.

The impacts from PECO Energy's existing DSM programs are inherently included in
the load forecasts. The incremental effects of those programs in the 1995 DSM
Plan are those shown in the individual DSM column. Commercial and industrial
rate incentive DSM programs are shown in the interruptible load columns.

Assumptions such as general inflation and fuel cost inflation are pirovided in

response to §57.146 and are shown in Tables 8567.146-A and -B on pages 7 and
8, respectively.
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8§57.143. Existing and Planned Generating Capability.

Accompanying Forms:

IRP-BLEC BA ..ouieieiriiiieniaeernienaiaeessssransssnnnns eeeneeaeans Existing Generating Capability
IRP-ELEC 3B ..civivvviivieennniennns Existing Generating Capability (Supplemental Information)
IRP-ELEC 4....ccevennt.en Future Generating Capability Installations, Changes and Removals

Discussion:

PECO Energy currently plans to continue in operation all of its currently operating
generating capability through the 20-year pianning period. Although PECO Energy
has no formal life extension program, the economic benefits of continued
operation are periodically reviewed to ensure unit retirement is not economically
beneficial.

The three future resource changes identified in IRP-ELEC 4 Future Generating
Capability Installations, Changes and Removals as "Resource Acquisition”
represent increases in the Company's ability to meet its customers’ requirements.
These acquisitions may include supply-side capacity, demand-side management
programs, or a combination of the two. The capability may be built or managed
by PECO Energy or by others as these resources will likely be provided under the
Commission's proposed competitive procurement regulations. )

Major Capital Projects Planned at Base Load or Coal Units

Limerick

Currently the company is planning to replace the rotors of Limerick 1 and 2 in

1998 and 1999 respectively. The estimated cost of the project is $85 million with -
the present value of net benefits equal to $25 million. The rotors are to be

replaced with a newer, more efficient design which- will result in a 50 MW of
additional capacity per unit without requiring additional fuel.
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§57.144. Transmission Line Projection.

Accompanying Forms:

IRP-ELEC 12 ottt ieenieeearatiiaraneneesaeeeaaannnnnns reeenene Transmission Line Projections

Discussion:

PECO Energy only schedules transmission line construction for the next five years.
The lines indicated in Form IRP-ELEC 12 are the only new transmission lines
greater than 35kV that are scheduled to be constructed within the next five years

or have been completed in the past year.

As to EMF reduction measures taken by PECO Energy in construction of the
transmission lines in Form IRP-ELEC 12:

The Middletown-Morton line is designed to be constructed underground
using pipe-type cabile.

Open wire portions of the Newtown Square - Goshen Tap line are
predominately designed using a deita configuration.
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§57.145. Cogeneration and Small Power Production.

Accompanying Forms:

IRP-ELEC 5..eveiiiiiiieins Cogeneration and Ihdependent Power Production Facilities

Discussion:

Form IRP-ELEC 5 provides the appropriate information.
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§57.146. System Cost Data.

Accompanying Forms:

IRP-ELEC B oveveinviiiiiiiiiicnieee e eerveeues ereeeenaaas e reaeerereeeeaanas System Cost Data
Discussion:

The detailed calcuiation necessary for the data provided in Form IRP-ELEC 6 is
performed by a computerized production cost model. This model is also used to
caiculate the generation mix shown in Forms IRP-ELEC 7A and 8A.

Fuel and interchange costs are based on input data modeling the generation of
companies in a power pool, expected loads of the members of the pool and
expected fuel costs. Fuel costs result from the cost of operating generation based
on the commitment and dispatch of generation for minimum cost to the pool.
Interchange costs can result from transactions based on specified costs with other
utilities or non-utility generation; or transactions with costs based on
predetermined formulas, Both unit commitment and dispatch decisions are
simulated,

Transactions within a pool are based on a predetermined formuia. The accounting
formula used by PJM is a 50-50 split savings between buyers' and sellers’ costs.
For 1997 on, the basic split savings formula has been eliminated. The interchange
cost for 1997 on is based upon the cost of the highest cost unit running.

On the following pages Tables 58 57.148-A and -B show the fuel cost

assumptions which were used when calculating the system costs as well as the
projected average cost of fuel by fuel type, respectively.
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§57.147. Forecast of Generating Capability and Generation Distribution.

Accompanying Forms:

IRP-ELEC 7A . ciiiriiiiiiiiicnenans Distribution of Net Generating Capability by Fuel Type
IRP-ELEC 7B 1ttt cicet e cnis e tta s et vaan e e Scheduled Imports and Exports
JIRP-ELEC 8BA ... iieiiiiiiiiiiiiiii it esneaa e Distribution of Net Generation by Fuel Type
TRP-ELEC BB .vv.riiieiiisiiiieiterieeresessannnnssssscnasssoaasosnasses Scheduled Imports and Exports
Discussion:

The accompanying forms provide the appropriate information.
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§57.148. Demand, Resource and Energy Data.

Accompanying Forms:

IRP-ELEC 9 ..occviiiiiinenn, Summary of Demands, Resources and Energy for the Past Year
Discussion:

Form IRP-ELEC 9 provides the appropriate information.

1997 ARPR - 12




§57.149. Energy Conservation and Load Management.

Accompanying Forms:

IRP-ELEC 10A ....ccoiiiiiniieen. Conservation and Load Management Program Description
IRP-ELEC 10B ...t Conservation and Load Management Program Summary
IRP-ELEC 10C............ Conservation and Load Management Cost Benefit Analysis Inputs
IRP-ELEC 10D ........... Conservation and Load Management Cost Benefit Analysis Results
IRP-ELEC 10E ...... erierenas Assessment of Conservation and Load Management Potential

Discussion:

On March 14, 1994, PECO Energy filed the 1995 Demand-Side Management
Program with the Commission (Docket No. {-900005)}. The filing contains
information concerning the program selection and evaluation process, which was
performed using Annual Resource Planning principtes and methods, and details of
the design of each program chosen for inclusion in the plan. The 18985 DSM
Program has not yet been approved by the Commission.

The filed DSM plan calis for PECO Energy to spend an additional $10 miilion on
DSM, approximately doubling the Company's 1994 level of conservation and load
management expenditures.

In the plan PECO Energy proposed the following new DSM programs:

Residential Lighting

Residential House Doctor

Residential HVAC Incentives

Residential Energy Efficient New Construction
Commercial Audits/Surveys

Audits for Large Commercial and Industrial Customers

The selection criteria used to develop the proposed mix of programs includes those
from both the traditional perspective of demand side management as a resource
option, and the perspective that the electric utility industry is becoming more
competitive. The several factors considered include economic cost effectiveness,
resource constraints, rate impact and specific needs of each customer class.

The programs described in Form IRP-ELEC 10A include only those programs
currently being offered to customers by PECO Energy.

Form IRP-ELEC 10B shows the statistical summary of those DSM programs which
were being offered and for which PECO Energy incurred expenses in 1995.
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Form IRP-ELEC 10C and 10D show the cost benefit analysis inputs and outputs,
respectively, of those DSM programs which had actual 1996 expenditures over
$100,000 (the threshold stated in 52 Pa. Code §57.149) and quantifiable electric
savings. Rate related conservation and load management programs such as
Customer Assistance Program for residential and the Large Interruptible Load Rider
for large commercial and industrial customers are not included.

Form IRP-ELEC 10E contains the estimated future cumulative energy and peak
demand savings frem the 1995 DSM plan and existing programs by customer
class over the 1996-2015 period. This is PECO Energy’'s estimate of a reasonable
potential for cost effective DSM. The Company's tariff also contains rates that are
designed to encourage load-shifting where appropriate. These include Rate OP,
Night Service Riders and Rate RT (Residential Time-of-Use) and rider IR-1. PECO
Energy routinely investigates alternative rate options to encourage such customer
behavior.
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§57.150. Evaluation and Integration of Resources.

Accompanying Forms:

IRP-ELEC 11........ Comparison of Costs of Preferred Resource Plan with Alternative Plans
Discussion:

PECO Energy examines a number of reasonable and viable resource options that
can be used to serve forecast loads. Although the economic benefits of each
alternative is not explicitly shown in this years ARPR, each alternative included in
the preferred plan has been previously shown to be economical. Because of no
substantial change in inflation, capital or fuel cost assumptions over the past two
years, the same alternatives, with the exception of the Limerick Rotor
Replacements, are assumed to be the most economic and are included in the
preferred plan this year. Although the continuation of Delaware and Schuyikill
stations was the least economic of the service continuation options in last year's
ARPR, their existence provides more than simple generation to the system. Their
geographic location in the heart of urban Philadeiphia provides system refiabiiity
which would be extremely difficult to replace.

Several ongoing or recently completed efforts have the potential to affect the
Company’s future resource planning, including the pending restructuring of the
PJM, PECO Energy’s Securitization and Restructuring Filings, and the FERC's
“Mega NOPR” on open access in the wholesale market. However, because PECO
Energy is not able at this time to determine the effect of these efforts on its
resource needs, any significant alterations in the resource plan would be
premature,

Preferred Plan

The preferred plan incorporates a number of resources that represent an effort to
increase the utilization of existing capacity resources before adding any new
supply side resources. It also incorporates PECO Energy’'s 1985 DSM Program as
well as the cost and inflation assumptions shown on page 10 in Table § 57.146-A.

The preferred plan revenue requirements shown in Form IRP-ELEC 11 include the
following resources:
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Cromby 1 and 2, Delaware 7 and 8, Eddystone 1, 2, 3, and 4, and
Schuylkill 1 Continued Operation:

The plan continues all of these fossil fuel steam units in service through the
20-year period. All the units will have reached the end of their nominal 35-year
lives by the end of the 20-year period. Continued operation of these units is
shown to be the economic choice in this plan.

Resource Acguisition in 300 MW Blocks:

After maximizing the use of existing resources, implementing existing
demand-side management programs, and including PECO Energy-owned capacity
not currently in rate base, PECO Energy expects to obtain additional capability to
serve its customers' needs. This acquisition may inciude supply-side capacity,
demand-side management programs, or a combination of the two. The capability
may be built or managed by PECO Energy or by others. Because of the long time
until the additional resources are required, no resource -acquisition process needs
to be initiated prior to filing the 1997 Annual Resource Planning Report.

Demand Side Management:

Forms IRP-ELEC 10A - 10E describe the demand-side management in the
preferred plan, which includes DSM programs described in PECO Energy’s 1995
DSM Plan with a one year delay in impilementation, as well existing and recently
designed DSM programs.

Salem 2 Uprate:

The unit capacity will be increased as one benefit of required station
engineering work. A comparison of this additional capacity with the Limerick and
Peach Bottom upgrades previously described, indicates that this project is highly
beneficial to PECO Energy customers.

Non-Utility Generation;

A total of 178 MW of non-utility capacity is planned to be purchased by
PECO Energy beginning in 1997. This is made up of 150 MW from Gray's Ferry
Cogeneration Partners' facility and 28 MW from the Montenay Montgomery
Limited Partnership trash plant.

Nuclear Unit_Service Continuation:
Operating licenses for Limerick 1 and 2, Peach Bottom 2 and 3, and Salem 1

and 2 continue through the 20-year period.

Hydroelectric Unit Service Continuation:
Operating licenses for the Conowingo and Muddy Run stations extend
through the 20-year period.
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Conemaugh Station Service Continuation:

This jointly-owned coal-fired station is expected to remain in operation
through the 20-year period. Flue gas desuifurization scrubbers were installed to
meet local air emission requirements as well as Clean Air Act Amendments of
1990, Title IV requirements. )

Keystone Station Service Continuation:

This jointly-owned coal-fired station is expected to remain in operation
through the 20-year period. Keystone is a Phase 2 unit under the Clean Air Act
Amendments of 1990, Title IV requirements. The need for flue gas desulfurization
scrubbers will be periodically reexamined.

Limerick Rotor Replacements:

Limerick 1 and 2 rotors need to be replaced due to certain design flaws.
Replacement with a new, more efficient design will provide the company with 50
MW of additional capacity per unit in 1998 and 1999 respectively.

Combustion Turbines Service Continuation:
All PECO Energy combustion turbines are currently assumed to remain in
operation for economic and reliability purposes through the 20-year period.

Sensitivity Analysis: ,

The low load growth scenario described in Form IRP-ELEC 1A (LOW) delays
the first resource bidding capability to beyond the 20-year period. The high load
growth scenario requires an advance of the first resource acquisition
approximately two years. As the Company is not dependent on new resources it
has considerable fiexibility in adapting to lower or higher than expected load
growth.

1987 ARPR - 17



§57.151. New Generating Facilities and Expansions of Existing
Facilities.

Accompanying Forms:

None
Discussion:

The Annual Resource Planning Report is developed in accordance with PECO
Energy's resource planning objectives (described below) and reliability, viability,
and economic planning criteria (discussed below).

Potential resource options are initially evaluated with regard to the resource
viability criteria. In the selection of the preferred plan, those resources which
meet the viability criteria are further evaluated with regard to their economic and
reliability contributions to service to our customers. These evaluations are
analyzed using traditional net present value revenue requirement principles.

Because 300 MW of new generation resources required by PECO Energy starting
in 2009 are likely to be supplied through some form of competitive bidding, a
specific site has not been designated as a plant construction location. For _
purposes of the ARPR economic evaluation, the 900 MW of additional generation
resources is assumed to be a gas fired combined cycle plant.

The PECO Energy 1995 DSM plan, as filed with the Commission, discusses the
selection of the DSM programs using the integrated resource planning methods
and criteria described herein.

The forecast of generating energy shown in Form IRP-ELEC 8A is produced using a
production cost model which was described in response to §57.146. System
Costs Data on page 6.

The FERC recently finalized its Mega NOPR regarding competition in the wholesale
market. !n addition, PJM is going to be restructured (although the structure is not
yet known}, and the Pa. PUC is evaluating competition in the retail electric market.
Any one of these proposals has the potential to impact the ARPR. As the results
are not yet known, any potential impacts have not yet been inciuded into this
years ARPR.

RESOURCE PLANNING OBJECTIVES

A. Enhance customer satisfaction by maintaining a reliable electric system by
meeting PECO Energy’'s obligation to provide its equitable share of the PJM
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installed capacity reserve requirement and satisfying the needs of all classes of
service for a broad mix of marketable demand-side programs.

B. Achieve and maintain the ability to attract new electric customers by
including constraints on the relative price of electricity in our development of a
cost-effective resource plan.

C. Maintain our commitments to the prosperity of our communities and the
protection of the environment.

D. Manage our expense and capital budgets by creating a cost-effective plan
for developing demand-side and supply-side resources.

E. Maintain our flexibility to adapt to external influences which are beyond
Company control by developing contingency plans.

F. Maintain fuel source diversity within our generating capability mix.

G. Maintain our ability to maintain system reliability by including real-time
operation considerations in our plans.

PLANNING CRITERIA

Installed Reserve Capacity Criterion

As a member company of the Pennsylvania-New Jersey-Maryland Interconnection
Association (PJM) and the Mid-Atlantic Area Council (MAAC), PECO Energy is
obligated to provide its equitable share of the pool's required reserves. The MAAC
reliability criterion for installed generating capacity is that sufficient generating
capacity shall be instailed to ensure that in each year for the MAAC system the
probability of occurrence of load exceeding the available generating capacity shall
not be greater, on the average, than one day in ten years,

PECO Energy uses installed capacity reserve targets based on its future PJM
reserve obligations. 300 MW resource additions are used to typify the results of
resource acquisition. In its analysis, PECO Energy used economic approximations
for natural gas combined-cycle units for these 300 MW blocks. However, the
actual resources obtained might be one or more generating units of various types,
one or more demand-side management programs, or a combination of these to
provide an overall resource approximating 300 MW and yieiding the reliability and
economic benefits required to meet customer requirements. These resources may
be built or managed by PECO Energy or by others. In the analysis, PECO Energy
has constrained its planned reserves to a general range of about 2% above and
below the reserve targets. This range is a screening assumption, not a true
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economic decision criteria. PECO Energy assumes that any such deviations above
or below the capacity reserve target will be offset by short-term capacity sales or
purchases.

Resource Viability Criteria

In order for any demand-side or supply-side resource option to receive serious
consideration, it must first be shown to be viable. Demand-side options must
exhibit potential customer acceptance; they must pass the participant test (i.e.
yield projected positive net benefits to the participant) and maintain or improve .
customer satisfaction (i.e. have a positive or at least neutral effect on participant
comfort or value). Supply-side options must meet minimai constraints associated
with the geography of PECO Energy’'s service territory. Both demand-side and
supply-side resources must exhibit sufficient technological maturity.

System Cost/Benefit Criteria

PECO Energy uses several cost/benefit criteria in its integrated resource planning
process:;

1. The Total Resource Cost (TRC) Test (also called the ali-ratepayers test)
is a measure of the net benefit to the aggregate of all ratepayers. |n the case of
demand-side options, this test measures the combined impact of costs and
benefits of the participant customers and costs and benefits of the utility. In the
case of supply-side options, maximizing the TRC net benefit is equivalent to
minimizing the utility's revenue requirement.

2. The Rate Impact Test measures the effect of a resource option on the
utility's average electric rate (assuming full recovery of revenue requirement). For
supply-side options, the impact on rates is minimized by minimizing the utility's
revenue requirement. However, recognizing that electric rates are the ratio of
revenue requirement divided by electric sales, since demand-side options generally
affect both revenue requirement and electric sales, the situation is more compiex.
in order for a demand-side option to minimize the impact on rates its percentage
impact on revenue requirement must exceed its percent impact on electric sales.

3. The Utility Test is a measure of the net benefit from the utility’s
perspective. It measures only those costs and benefits which have a direct impact
on the utility's revenue requirement. The Utility Test is optimized when the
utility's revenue requirement is minimized.

While the resource viability criteria can be used objectively as a go or no-go

criteria, the three system cost/benefit criteria must generally be applied with some
degree of subjectivity since they may at times be at odds with each other.
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857.152. Formats.

The following data forms are contained in Appendix A:

IRP-ELEC 1A
IRP-ELEC 1B
IRP-ELEC 1C
IRP-ELEC 2A
IRP-ELEC 2B
IRP-ELEC 3A
IRP-ELEC 3B
IRP-ELEC 4

IRP-ELEC 5
IRP-ELEC 6
IRP-ELEC 7A
IRP-ELEC 7B
IRP-ELEC 8A
IRP-ELEC 8B
IRP-ELEC 9

IRP-ELEC 10A
IRP-ELEC 10B
IRP-ELEC 10C
IRP-ELEC 10D

IRP-ELEC 10E

IRP-ELEC 11

IRP-ELEC 12

Historical and Forecast Energy Demand
Historical and Forecast Peak Load
Historical and Forecast Number of Customers

Existing Generating Capability

- Estimated Summer Peak Resources, Loads and Reserves
* Estimated Winter Peak Resources, Loads and Reserves

Existing Generating Capability (Supplemental Information)
Future Generating Capability Installations, Changes and

Removals

Cogeneration and Independent Power Production Facilities

System Cost Data

Distribution of Net Generating Capability by Fuel Type

Scheduled Imports and Exports
Distribution of Net Generation by Fuel Type
Scheduled Imports and Exports

Summary of Demands, Resources and Energy for the Past Year
Conservation and Load Management Program Description
Conservation and Load Management Program Summary
Conservation and Load Management Cost Benefit Analysis

inputs

Conservation and Load Management Cost Benefit Analysis

Results

Assessment of Conservation and Load Management Potential
Comparison of Costs of Preferred Resource Plan with

Alternative Plans
Transmission Line Projections
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§57.153. Evaluation Methodology.

Accompanying Forms:

None
Discussion:

PECO Energy uses the cost-benefit methodologies described in 857.151 as
prescribed by the Bureau of Conservation, Economics and Energy Planning to
evaluate the costs and benefits of conservation, load management and DSM
programs. For supply side alternatives, the traditional revenue requirement

methodology is used.

1997 ARPR - 22



§57.154, Public Information.

Accompanying Forms:
None
Discussion:

See the response to § 57.141. General on page 1.
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APPENDIX A

Data Forms



Company Name: PECO Energy

IRP-ELEC 1A. Historical and Forecast Energy Demand {GWh)

Load Growth Scepario;  BASE

Index| Actual Sales For Tatat System Company Gross PECO DSM Net Energy
Year Year Residential Commergial Industrial Other* Resale Consumption Losses Use ' Energy Energy For Load
{a} b) {cl {d) {8) (f} ol thi (i} i Impact tk}
-G 1991 9,947 5,136 15,967 1,028 723 32,801 2,685 36 35,422 0 35,423
-5 1992 9,622 5,222 16,659 960 730 31,893 2,439 36 34,468 0 34,46”
) 1993 10,264 5,623 15,714 770 765 33,136 3.024 36 36,196 0 35,72
-3 1984 10,412 5,954 16,622 789 784 33,561 2,608 36 36,203 0 36,207
-2 1985 10,660 6,222 15,869 859 784 36 36,838 0 36,838
906 0/65 G2 30 ] 2525, 35,251
0 1997 10,653 6,667 15,289 941 0 33,560 2,348 36 35,945 8 35,937
1 1998 10,732 7,044 15,269 1,042 0 34,077 2,385 36 36,498 30 36,468
2 1999 10,812 7,346 15,271 1,093 0 34,622 2,417 36 36,976 47 36,928
3 2000 10,894 7,650 15,248 1,084 0 34,886 2,442 36 37,364 64 37,300
4 200 10,9786 7.955 156,353 1,099 0 35,379 2477 36 37.892 82 37,810
5 2002 11,059 8,262 15,333 1,096 0 358,750 2,503 36 38,289 91 38,198
& 2003 11,142 8,572 15,314 1,097 0 36,125 2,629 36 38,690 91 38,599
7 2004 11,225 8,882 15,294 1,098 0 36,499 2,565 36 39,090 87 39,003
8 2006 11,310 9,185 15,278 1,088 0 36,882 2,682 36 39,500 80 39,420
9 20086 11,394 9,510 16,262 1,100 0 37,266 2,609 36 39,911 |, 73 39,838
10 2007 11,479 9,827 15,249 1,101 0 37,656 2,636 36 40,328 . 67 40,261
1 2008 11,6564 10,146 16,237 1,102 0 38,049 2.663 36 40,748 64 40,684
12 2009 11,650 10,466 16,225 1,103 Q 38,444 2,691 36 41,17 63 41,108
13 2010 11,736 10,789 16,216 1,104 0 38,845 2,719 36 41,600 60 41,540
14 2011 11,823 11,114 16,208 1,106 0 39,280 2,748 36 42,034 58 41,9
15 2012 12,110 11,441 15,201 1,106 0 39,858 2,790 36 42,684 51 42,6
16 2013 11,997 11,769 15,196 1,107 0 40,069 2,805 36 42,910 40 42,87G
17 2014 12,086 12,101 16,192 1,108 0 40,487 2,834 36 43,357 30 43,327
18 2015 12,174 ' 12,434 15,1891 1,109 0 40,908 2,864 36 43,808 21 43,787
* "Other’ sales include public street and highway lighting, other sales to public authorities, sales to railroads and railways
and interdepartmental sales.
Pa.PUC Revised Apr-97
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Company Name:

PECO Energy

IRP-ELEC 1A. Historical and Foracast Energy Demand {GWh)

Load Growth Scenario: LOW
Index| Actual Sales For Total System Company Gross PECO DSM Net Energy
Year | Year Residential Commercial Industrial Other* Resale Consumption Losses Use Energy Energy For Load
{a} [b) {c) {d) (e) {1] {a} {h) (i} lj} . linpact {k}
-6 1991 9,947 5,136 16,967 1,028 723 32,801 2,585 36 35,422 0 35,423
-5 1992 9,522 5,222 15,6569 260 730 31,993 2,439 36 34,468 4] 34,468
-4 1993 10,264 5,623 156,714 770 7656 33,136 3,024 36 36,196 0 35,72
-3 1994 16,412 5,954 789 784 33,561 2,606 36 36,203 0 36,207
-2 1995 6,222 859 784 39 2,408 6 36,838 0 36,838
i[04 550 163 [ A EEEEIB AT [ 0 35,647;
o 1997 10,646 6,410 8556 o} 32,857 2,318 35 ,310 8 35,302
1 1998 10,625 6,506 15,106 853 4] 33,090 2,325 35 35,450 30 35,420
2 1999 10,651 6,604 16,118 850 0 33,224 2,332 35 35,690 47 35,543
3 2000 10,678 6,703 15,096 848 0 33,3256 2,339 35 35,698 64 35,634
4 2001 10.705 6,803 15,199 846 0 33,554 2,346 35 35,934 82 35,852
5 2002 10,731 6,905 15,180 844 0 33,661 2,363 35 36,048 H 35,957
6 2003 10,758 7,009 15,161 842 0 33,770 2,360 35 36,165 a1 36,074
7 2004 10,785 7.114 16,141 840 0 33,880 2,367 35 36,282 87 36,195
8 2005 10,812 7,221 16,1256 838 0 33,996 2,374 35 36,406 80 38,325
9 2006 10,839 7,329 16,109 B36 0 34,113 2,382 35 36,529 73 36,458
10 2007 10,866 7.439 15,097 834 0 34,235 2,389 35 36,6569 | 67 36,592
1 2008 10,893 7.551 16,085 B31 0 34,360 2,386 35 36,791 64 36,727
12 2009 10,921 7,664 16,073 829 0 34,487 2,403 35 36,924 63 36,861
13 2010 10,948 7,779 15.064 827 0 34,618 2,410 35 37,063 60 37.003
14 2011 10,975 7,896 15,066 825 0 34,792 2,417 35 37,204 58 37,146
15 2012 11,003 8,014 15,049 823 0 34,889 2,425 35 37,348 51 37,29
16 2013 11,030 8,134 15,044 821 0 35,030 2,432 35 37.496 40 37.4
17 2014 11,058 8,256 16,040 819 0 35173 2,439 35 37,647 30 37.61
18 2015 11,085 8,380 15,039 817 0 35,322 2,447 35 37,803 21 37,782
* *Other’ sales include public street and highway lighting, other sales to public authorities, sales to railroads and railways
and interdepartmental sales,
Pa.PUC Revised Apr-97
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Company Name:

PECO Energy

IRP-ELEC 1A, Historical and Forecast Energy Demand (GWh)

Load Growth Scenario:  HIGH
Index| Actual Sales For Total System Company Gross PECO DSM Net Energy
Year | Year Residential Commercial fndustrial Other* Resale Cansumption Losses Use Energy Enesgy For Luad
(a) {b) (c) {d} (e} {f) g {h} i) i) Impact (k)
-6 1991 9,947 5,136 15,967 1,028 723 32,801 2,585 36 35,422 0 36,423
5 1992 9,622 5,222 15,669 960 730 31,993 2,439 36 34,468 0 34,468
-4 1993 10,264 5,623 16,714 770 765 33,136 3,024 a6 36,196 0 36,724
-3 1994 10,412 5,964 15,622 789 784 33,661 2,606 36 36,203 0 36,20
-2 1995 10,660 6,222 15,865 784 36,838 0 36,838
0 1997 0,856 6, , 2,467 36,458 8 36,450
1 1998 10,854 7.066 16,630 1,061 o 2,506 38 37,143 30 37,113
2 1999 11,083 7,356 15,701 1,162 a 35,211 2,637 38 37,788 47 37,739
3 2000 11,164 7,667 16,810 1,113 0 356,734 2 664 38 38,336 64 38,272
4 2001 11,285 7.971 16,921 1,124 a 36,272 2,600 38 38,910 82 38,828
5 2002 11,358 §,298 16,033 1,135 0 36,824 2,628 38 39,489 91 39,398
6 2003 11,461 8,638 16,145 1,147 0 37.391 2,665 38 40,084 91 39,993
7 2004 11,566 8,992 16,2568 1,168 0 37,874 2,683 33 40,694 B7 40,607
B 2005 11,671 9,361 16,372 1,170 0 38,573 2711 38 41,322 BO 41,242
9 2006 11,846 9,746 16,486 1,181 0 39,258 2,739 38 42,035 73 41,962
10 2007 12,024 10,144 16,602 1,183 0 39,963 2,768 k) 42,768 67 42,701
1 2008 12,204 10,660 16,718 1,206 0 40,687 2,797 38 43,621 64 43,457
12 2009 12,387 10,893 16,835 1,217 0 41,432 2,826 38 44,295 63 44,232
13 2010 12673 11,444 16,953 1,229 0 42,189 2,855 38 45,091 60 45 031
14 2011 12,761 11,913 17,071 1,242 0 42,987 2,885 38 45,910 58 45,852
15 2012 12,953 12,401 17,191 1,264 0 43,799 2,930 38 46,766 51 46,7
16 2013 13,147 12,910 17,311 1,267 C 44,635 2,945 38 47,618 40 47.5
17 2014 13,344 13,439 17,432 1,279 0 45,495 2,976 38 48,509 30 48,479
18 2015 13,544 13,990 17,654 1,292 4] 46,381 3,007 38 49,4286 21 49,405
* "Other’ sales include public street and highway lighting, other sales to public authorities, sales 1o railroads and railways
and interdepartmental sales.
Pa.PUC Revised Api-97
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Company Namae;

PECO Energy

IRP-ELEC 1B. Historical and Forecast Peak Load (MW)

toad Growth Scenario:  BASE
Gross PECO DSM Net Annual
Index Actual Sales For Peak Load Peak Inter: Peak Load Load
Year Year Residential Commercial Industrial Other'™ Resale Requirements Impact ruptible Requirements Factor
{a) {b} {c) {d) {e} {f} ig) Load" {h) (i)
-6 1991 2,750 1424 2,703 143 151 IARA 75 7,096 56.39%
-5 1992 2,329 1,313 2,689 141 146 6.617 0 6,617 59.46%
-4 1983 2,498 1,408 2.884 151 1589 7.100 oy 7,100 57.45%
-3 1994 2,668 1,645 2,701 156 7,227 7,227 57.19%
1,678 2,679 B 7,246 58.03%
i908; 2580, i £6:5081 6,30¢ 281%
o) 1,598 2,854 156 o 7.074 204 6,868 58.01%
1 1,666 2,847 167 0 7.183 204 6,973 58.01%
2 1999 2,540 1,689 2,891 157 0 7.277 10 204 7,063 58.01%
3 2000 2,562 1,708 2,928 157 0 7,354 15 204 7,135 58.02%
4 2001 2,586 1,732 2,984 157 0 7,458 21 204 7.233 58.04%
5 2002 2,604 1,748 3,026 167 0 7,636 24 204 7.308 58.05%
B 2003 2,615 1,767 3,076 167 0 7.6156 24 204 7,387 58.05%
7 2004 2,628 1,785 3124 187 0 7.694 24 204 7,486 58.05%
8 2005 2,652 1,832 3,136 156 0 7,775 24 204 7,547 58.06%
9 2006 2,662 1,802 3,136 166 0 7,856 23 204 7.626 68.06%
10 2007 2,669 1,921 3.182 166 0 7,938 23 204 7,711 58.07%
11 2008 2,678 1,941 3.247 166 0 8,021 23 204 7.794 58.07%
12 2009 2,681 1,961 3,307 1565 0 8,104 22 204 7.878 58.06%
13 2010 2,688 1,980 _3,365 165 0 8,189 21 204 7,964 58.06%
14 2011 2,693 2,083 3,343 1566 0 8,274 20 204 8,050 58.05%
15 2012 2,699 2,104 3,402 i56 a 8,360 18 204 8,138 58.34%
16 2013 2,706. 2,125 3,462 164 0 8.447 15 204 8,228 58.04%
17 2014 2,717 2,147 3,617 154 0 8,635 12 204 8,319 88.03%
18 20185 2,745 2,169 3,653 156 0O 8,623 8 204 8,411 58.02%
NOTE {1} - 'Othe:* sales include public sireet and highway lighting, other sales to public authorities, sales to railroads and railways
and interdepartmental sales. )
NOTE {2) - 1990-1994 figures are actual interruptions at the system peak.
Pa.PUC Revised Apr-97
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Company Name:

PECO Enargy

IRP-ELEC 1B. Historical and Forecast Peak Load {MW)

Load Growth Scenario: LOW
Gross PECO DSM Net Annual
Index | Actual Sales For Peak Load Peak Inter- " - Peak Load Load
Year Year Rasidential Commercial Industrial Other™" Resale Requirements Impact ruptible Requirements Factor
{8} {b) {c} {d) (8) ) gl Logd'” th) i}
-6 1991 2,750 1,424 2,703 143 151 7171 0 75 7.096 56.39% .
-5 1992 2,329 1,313 2,689 141 145 6,617 0 0 65,617 59.46%
-4 1993 2,498 1.408 2,884 151 159 7,100 0 0 7.100 57.45%
-3 1894 2,668 1,845 2,701 168 155 7,227 0 0 7,227 57.19%
-2 1995 2,663 1,678 2,679 160 166 7,246 0 0 58.03%
Q10 6 nl 0: 8:86%
0 7 572 1] 6,959 2 204 57.93%
1 1998 1,617 162 0 6,969 6 204 58.06%
2 1999 1,620 1581 0 6,980 10 204 58.21%
3 2000 1,624 149 0 6,992 16 204 58.30%
4 2001 1,626 148 0 7,005 21 204 58.60%
5 2002 1,628 146 0 7,015 24 204 58.72%
6 2003 1,630 145 0 7.021 24 204 58.85%
7 2004 1,631 143 0 7,028 24 204 58.99%
8 2005 1,668 142 0 7,035 24 204 59.15%
9 20086 1,708 140 4] 7.041 23 204 59.30%
10 2007 1,706 138 0 7.048 23 204 59.46%
1 2008 1,707 137 0 7,054 23 204 59.63%
12 2009 1,708 135 0 7,060 22 204 59.79%
13 2010 1,709 134 Q 7,066 21 204 59.96%‘
14 2011 1,781 132 0 7,072 20 204 60.13%
15 2012 1,781 131 0 7,077 18 204 60.32%
16 2013 1,781 129 0 7.081 15 204 60.562%
17 2014 1,782 128 0 7.084 12 204 60.72%
18 20158 1,783 128 0 7,087 8 204 60.92%
NOTE (1) - "Other’ sales include public street and highway lighting. other sales to public authosities, sales to railroads and-railways
and interdepartmental sales.
NOTE {2) - 1990-1894 figures are actual interruptions at the system peak.
Pa.PUC Revised Apr-97
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Company Name:

PECO Energy

IRP-ELEC 1B. Historical and Forecast Peak Load (MW}

Load Growth Scenario:  HIGH
Gross PECG DSM . Nel Annual
Index Actual Sales For Peak Load Peak Inter- Peak Load Load
Year Year Residential Commercial Industrial Othert Resale Requirements Impact ruptible Requirements Factor
{al {b} (e} {d} (a) [f) ig} Load'” (b} {i}

-6 1991 2,780 1,424 2,703 143 151 7,171 0 75 7.096 56.39%
-5 1992 2,329 1,313 2,689 141 145 6,617 0 0 6,617 69.46%
-4 1993 2,498 1,408 2,884 i61 159 7.100 0 0 7,100 57.45%
-3 1994 2,568 1,645 2,70 168 1586 7,227 0 4] 7,227 57.19%
-2 1995 2,563 1,678 2,678 160 166 7,246 o] 0 7,246 58.03%

7996 oy e oot T w 04 BT ;
4] 1997 2,654 1,762 3029 168 0 7,612 2 204 7,406 54.67%
1 1998 2,676 1,714 314 168 0 7,698 6 204 7,488 55.08%
2 1999 2,711 1,801 3.1056 167 Q 7,784 10 204 7,570 55.42%
3 2000 2,731 1,822 3,163 166 \] 7,872 15 204 7.653 55.60%
4 2001 2,754 1,843 3,200 166 0 7.963 21 204 7,738 55.81%
B 2002 2,773 1,863 3,250 165 0 8,051 24 204 7.823 56.03%
6 2003 2,794 1,882 3,285 165 0 8,137 24 204 7,909 56.27%
7 2004 2,808 1,902 3,350 164 0 8,224 24 204 7,996 56.53%
8 2005 2,823 1,923 3,402 164 0 B,312 24 204 ~ 8,084 56.81%
9 2006 2,849 1,984 3,403 163 0 8,400 23 204 ‘8,173 57.19%
10 2007 2,866 2,049 3,412 163 0 8,490 23 204 8,263 57.57%
1 2008 2,878 2,07 3,469 163 0 8,580 23 204 8,353 67.97%
12 2009 2,880 2,092 3,627 162 0 8,671 22 204 8,445 58.38%
13 2010 2,898 2,115 3,689 162 0 8,763 21 204 8,538 58.80%
14 201 2,909 2,138 3,649 162 0 8,856 20 204 8,632 59.24%
15 2012 2,916 2,249 3,623 162 0 8,949 18 204 8,727 §9.71%
16 2013 2,925 2,272 3.684 161 0 9,042 15 204 8,823 60.17%
17 2014 2,937 2,298 3,743 161 0 89,136 12 204 8,920 60.65%
18 2015 2,952 2,319 3,798 161 0 9,230 8 204 9,018 61.15%

NOTE (1} - 'Other sales include public street and highway lighting, other sales to public authorities, sales to railroads and railways
and interdepartmental sales.
NOTE (2} - 1990-1994 figures are actual interruptions at the system peak.

Pa.PUC Revised Apr-87
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Company Name:

IRP-ELEC 1C. Historical and Forecast Number of Customers (Year End)

PECO Energy

Load Growth Scenario:  BASE
Index Actual Total
Year Year Residential Commercial Industrial Other Custamers
(a) {b) {c} {d) -~ {8} {f) i)
-6 1997 1,293,832 137,789 4,087 816 1,436,524 |
-5 1992 1,302,226 138,018 3,896 831 - 1,444,971
-4 1983 1,309,218 139,067 3.668 863 1,452,816
-3 1984 1,316,863 140,241 3,627 907 1,461,638
1995 1,321,378 141,653 3,394
0 1,338,000 143,700
1 1998 1,346,000 144,700 3,099 1,031 1,494,830
2 1998 1,364,000 145,700 2,999 1,061 1,603,750
3 2000 1,362,000 146,700 2,899 1,071 1,012,670
4 2001 1,369,000 147,700 2,899 t,0M 1,620,670
5 2002 1,377,000 148,700 2,899 1,071 1,629,670
6 2003 1,385,000 149,700 2,899 1,071 1,638,670
7 2004 1,393,000 150,700 2,899 1,071 1,647,670
8 2005 1,401,000 151,700 2,899 1,071 1,666,670
2 2006 1,409,000 152,700 2,899 1,071 1,565,670
10 2007 1,417,000 163,700 2,899 1,071 1,874,870
11 2008 1,426,000 154,700 2,899 1,071 1,584,870
12 2009 1,434,000 165,700 2,899 1,071 1,593,670
13 2010 1,442,000 156,700 2,899 1,071 1.602,670
14 2011 1,449,000 157,700 2,899 1,071 1,610,670
15 2012 1,457,000 158,700 2,899 1,071 1,619,670
16 2013 1,466,000 159,700 2,899 1,071 1,629,670
17 2014 1,474,000 160,700 2,899 1,071 1,638,670
18 20156 1,482,000 161,700 2,899 1.071 1,647,670
Pa.PUC Revised Apr-97
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Company Name: PECO Energy

IRP-ELEC 1C. Historical and Forecast Number of Customers (Year End)

Load Growth Scenario: LOW

Index Actual Total
Year Year Residential Commercial Industrial Other Customers
ia) {b) {c) (d) (el (f) i
-6 1991 1,293,832 137,789 4,087 816 . 1,436,624
-5 1992 1,302,226 138,018 3,896 831 1,444,971
-4 1993 1,309,218 139,067 3,668 863 1,452,816
-3 1994 1,316,863 140,241 3,527 907 1,461,538
1995 1,321,379 141,653 3,394 943 1,467,369
FR2AA4R T 00 g L 70:133
e] 1897 1,332,000 141,900 3,200 1,006 1,478,106
1 1998 1,337,000 142,400 3,100 1,026 1,483,628
2 1999 1,342,000 142,500 3,600 1,046 1,488,948
3 2000 1,347,000 143,400 2,900 1,066 1,494,366
4 2001 1,362,000 143,900 2,850 1,066 1,499,816
5 2002 1,367,000 144,400 2,800 1,066 1,505,266
6 2003 1,362,000 144,900 2,780 1,066 1,510,716
7 2004 1,367,000 145,400 2,700 1,066 1,616,166
8 2005 1,372,000 145,900 2,650 1,066 1,521,616
9 2006 1,377,600 146,400 2,600 1,066 1,627,066
1Q 2007 1,383,000 146,900 2,550 1,066 1,633,516
11 2008 1,389,000 147,400 : 2,500 1,066 1,639,966
12 2008 1,395,000 147,900 2,450 1,066 1,546,416
13 2010 1,401,000 148,400 2.400 1,066 1,852,866
14 2011 1,407,000 148,900 2,350 1,066 1,659,316
15 2012 1,413,000 148,400 2,300 1,066 1.,56%,766
16 2013 1,419,000 149,900 2,250 1,066 1,672,216
17| 2014 1,425,000 160,400 2,200 1,066 1,678,666
18 20156 1,431,000 150,900 2,150 1,066 1,685,116
Pa.PUC Revised . Apr-97
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Company Name: PECO Energy

IRP-ELEC 1C. Historical and Foracast Number of Customers (Year End)

Load Growth Scenario:  HIGH
Index Actual Total
Year Year Residential Commercial Industrial Other Customers
(a) {b (c) {d) {8} if) (i)
-6 1991 | 1,283,832 137,789 4,087 816 1,436,624
-5 1992 1,302,226 138,018 3,896 831 " 1,444,971
-4 1993 1,309,218 139,087 3,668 863 1,452,816
-3 1994 1,316,863 140,241 3,627 807 1,461,638
-2 1995 1,321,379 141,663 3,394 943
G 1997 1,347,939 144,650 3,300 1,016
1 1998 1,361,418 146,150 3.250 1,036 1,511,854
2 1999 1,375,032 147,650 3,270 1,066 1,626,948
3 2000 1,388,783 149,150 3,185 1,076 1,542,194
4 2001 1,402,670 150,650 3,185 1,076 1,657,681
5 2002 1,416,697 152,150 3.185 1,076 1,673,108
6 2003 1,430,864 153,650 3,185 1,076 1,688,775
7 2004 1,445,173 155,160 3,185 1,076 1,604,584
8 20085 1,459,624 156,650 3,185 1,076 1,620,535
8 2006 1,474,221 168,150 3,185 1,076 1,636,632
10 2007 1,488,963 169,650 3,186 1,076 1,652,874
11 2008 1,503,853 161,150 3,185 1,076 1,669,264
12 2009 1,618,891 162,650 3,186 1,076 1,685,802
13 2010 1,534,080 164,150 3.1856 1,076 1,702,491
14 2011 1,649,421 165,850 3,185 1,076 1,719,332
15 2012 1,564,915 167,160 3,185 1,076 1,736,326
16 2013 1,580,564 168,650 3,185 1,076 1,763,475
17 2014 1,696,370 170,150 3,185 1,076 1,770,781
18 | 2015 1,612,333 171,650 3,186 1,076 1,788,244
Pa.PUC Revised Apr-97
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Company Name:

IRP-ELEC 2A. Estimated Summer Peak Resources, Loads and Raserves IMW)

PECQ Energy

Resources Peak Load Resarve
Index | Actual Total Inoperable Operabie Non-Utility Scheduled Scheduled Net Total Internal Intectuptible Load Net Internal Reserve Scheduled Adjusied
Year | Year Capability Capability * Capability | Genetators impornis Exports Resources Pesk Load Load Management Pepk Load Maigin Mainlenance Maigin
| fa) | i) el {d (el th g 1 {i) i k} i L} it fol 1p}
6 1990 8,814 48 8,768 0 0 677 8,089 6,810 286 0 6,626 1.664 ¢ 1,664
-5 1992 8.814 48 8,768 a [¢] 370 8,398 B.966 M 0 6.674 1,722 4] 1,722
-4 1993 8,884 48 8.836 o o 400 B.436 6,970 225 8] 6,745 1.6914 0 1.691
-3 1994 8,877 8.877 ¢} 4] 8,477 6,970 0 6.626 1.851 0 LR
-2 8,964 0 Q 8] 6,921 1,633 [4] !
9, ' : 51.028; REYEED.
0 0 0 . 1,230 a 1,230
1 o o] 6 6,973 1,260 V] 1,260
2 0 4] 10 7.083 1.228 a 1,228
3 0 0 16 7,136 1,236 0 1.238
4 0 0 21 7.233 1,250 0 1,250
5 4] /] 24 7,308 1,269 0 1.2569
8 0 4] 24 7,387 1,268 0 1,268
7 . ] 1] 24 7.466 1.278 0 1,278
B 2005 8. 965 o 8,965 4] 4] 24 2.647 1,187 0 1.197
9 2006 9,224 69 9,165 o 0 138} 8,193 7.866 204 23 7,629 1,664 0 1.664
10 2007 9,224 0 9,224 0 ¢} {38) 9,262 7.938 204 23 7.7 1.661 4] 1,851
11 2008 9,224 Q 9,224 0 s} (38} 9,262 8,021 204 23 7,794 1,468 0 1,468
12 2009 9,624 70 9,454 &) [¢] (38i 2,492 B.109 204 22 7.878 1.614 0 1.8614
13 2010 5,624 4] 9,624 0 0 138) 9,682 8,189 204 2 7,964 1,688 )] 1,688
14 2011 9,524 Q 9,624 [¢] o] 128} 9,682 8,274 204 20 8,060 1,612 o 1.612
16 2012 9,824 B8 9,768 0 0 138) 9,804 8,360 204 18 B,138 [ , 1.666 0 1,666
18 2013 8,824 o 9.p24 0 0 {38) 9,862 6.447 204 18 8.228 . 1,834 4] 1.634
17 2014 9,824 0 9,824 o 3] {38) 9,862 8,536 204 12 8.3i8 1,643 0 1,643
18 2018 10,124 3 10,093 0 0 {38} 10,131 8,623 204 B 8,411 1,720 4] 1,720

*NGTE: inoperable Capability i5 the amount of Installed Capacity sbove tha Summer Net Peak Load with the required Reserve Margin.
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Company Nama:

PECO Energy

IRP-ELEC 2B. Estimated Winter Paak Resources, Loads and Raserves (MW)

Resources Peak Load Reseive
Index | Actual Total Inoperable Qperable Nan-Utility Scheduled Scheduled Net Total internal Interruptible Load Net internal Reserva Scheduled Adjusled
Yeoar Yeor Capability Capability * Capability Genearalors Imporls Expors Resourcas Peak Load Load Management Peak Load Margin Maintenance Matgin
(a 9] (g_! {d} {el N [{1]] 1hy i) 1 1K) 1] {m) {n} {oi [{+1]
-6 1991 8.212 66 0,146 ] 786 8,261 6.640 - 280 o 5,260 3301 530 2,871
-6 19492 9,212 66 8,146 o 360 B.796 b.678 287 o] 6.391 3,405 [+} 3,408
-4 1993 9,317 86 9,261 0 400 8,851 5.880 21 ] 5,649 3,202 a 3.202
-3 1994 8,186 [} 9,186 1] 400 8,786 6,736 360 1] 5,385 3.4010 219 3,122
-2 9,222 1] 400 8,822 5,736 O [ 0 5,386 3,436 280 3,156
) B0 )i it POB:|: 0% LRTIRN Qa: ¢ R HCETH Bk 2 LT : 4464
0 8,853 0 o} 212 641 8,007 3 8,800 2,841 [+] 2,841
] 9,066 [+] 0 179 B.BB6 6,100 204 11 5,885 30010 [} 3.0
2 8,196 ] o] 165 9,010 §.179 204 18 5.967 3.063 4] 3,
3 9,287 [¢] ] 191 9,096 8,265 204 24 6.037 3,059 0 3.0
4 9,286 [} Q 197 9.089 6,338 204 31 6,103 1,986 s} 2,988
3 9,382 v] a 203 8,179 6,399 204 34 6,161 3.018 Q 3.018
4] 9,482 o [+] 209 9,273 5,468 204 34 8,230 3,043 [+] 3,043
7 12 9,683 4] 4] 216 9,368 6,634 204 a2 6,298 3.070 a 3,010
] 0 9,596 a g 221 8,374 _ 6,802 204 29 8,369 3,005 ) 3,006
9 69 9,626 0 0 {381 9,664 6,671 204 25 6,442 3122 0 322
10 2007 4] 9,696 4] 0 {38} 9,633 6,740 204 23 6,813 320 4] 3120
11 2008 0 9,696 /] [+ 138} 9,633 6,811 204 2 6,686 3.047 /] 3.047
12 2009 70 5.826 [#] [#] 38) 9,863 8,881 204 21 6,868 3,207 4] 3,207
13 2010 0 9,896 4] 0 138} 9933 5.963 204 20 6,729 3,204 0 3,204
14 2011 ] 9.89% 0 4] 138) 9,933 7.026 204 19 6,803 3,130 ] 3,130
15 2012 658 10,137 0 aQ 138} 10176 7.099 204 17 6,878 3,297 a 1,197
18 2013 s} 10,1 0 +] 138y 10,233 7.178 204 14 5,980 3.273 0 3.271)
17 2014 o 10,195 0 o {3} 10,233 7,247 204 n 7.032 3.201 [v] 3,201
18 2016 JL 31 10,454 0 0 {38) 10.502 7,322 204 a 7110 3,332 o 3,392

*NOTE: inoperable Capability is the amount of Installed Capacity above the Summer Nat Peak Load with the required Raserve Margin.

1997 ARPR Appendix A - 11




Company Name:

PECO Energy

IRP-ELEC 3A. Existing Generating Capability (as of January 1, 1997)

Primary Fuel Alternate Fuel Net Changas During %
Staticn and Date Unit Fuel Transp. Fusl Transp. Capability-MW Past Year Ownership
Unit No. Location Installed Type Type Method | Type Method Summer Winter MW Reason Share Notes
{a) {b} {c) {d} {a) {f} (gl {h) {i) {j} {k) {l) {m) {n)
Chester 7 Chestar, PA 2177689 GT o TK 13 18 100.00%
Chester 8 5/20/69 GT QiL TK 13 18 100.00%
JChester 9 3/6/69 GT Ol TK 13 18 100.00%
Conemaugh 1 Indiana Co., PA 5121470 ST CoL cv 176 i76 20.72%
Conemaugh 2 6127471 8T coL cv 176 176 20.72%
Conemaugh D 2110 ic [ K 2.3 23 20.72%
Conowingo 1 Conowingo, MD 311128 HY WAT 36 36 100.00%
Conowlingo 2 3nise HY WAT 36 36 100.00%
Conowingo 3 3/6/28 HY WAT 36 36 100.00%
Conowingo 4 4/5/28 HY WAT 36 36 100.00%
Conowingo 5 611728 HY WAT 36 36 100.00%
Conowlngo 6 7I1128 HY WAT 36 Ll 100.00%
Conowingo 7 6/1/28 HY WAT 36 36 100.00%
Conowingo 8 310/64 HY WAT 65 65 100.00%
Conowingo 9 3/25/64 HY WAT 65 65 100.00%
Conowingo 10 3/25/64 HY WAT 65 65 100.00%
Conowinga 11 514164 HY WAT 65 65 100.00%
Cromby 1 Phoenixville, PA 7123154 §T cou AR 144 147 100.00%
Comby 2 9/26/55 ST NG/OIL PL 201 211 100.00%
Cromby D 6/6/67 s oL TX 2.7 2.7 100.00%
Croydon 11 Croydon, PA 518/74 GT o WA a7 60 100.00%
Croydon 12 6/18/74 GT OlL WA 47 60 100.00%
Croydon 21 8/18/74 GT Ol WA 45 59 100.00%
Croydon 22 6/1B/174 GT OlL. WA 47 60 100.00%
Croydon 31 B8/6/74 GT QlL wa 47 60 100.00%
Croydon 32 8/8/74 GT OlL WA 45 59 100.00%
Croydon 41 1124174 GT on. WA 47 60 100.00%
Croydon 42 7124174 GT o] 18 WA 45 59 100.00%
Delawate 7 Philadelphia, PA B/28153 8T (118 WA 126 128 100.00%
Dalaware 8 411183 ST [o][8 WA 124 128 100.00%
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Company Name:

PECO Energy

IRP-ELEC 3A. Existing Generating Capability (as of January 1, 1997)

Primary Fusl Alternate. Fuel Nat Changes During %
Statien and Date Unit Fuel Transp. Fuel Transp. Capability-MW Past Year Ownership
Unit No. Location Instailed Type Type Method | Type Methed Summer Winter MW Reason Share Notes
{a) (b) {c} {d) {8} (1) __{g) (h) {i) ij) {k) {1 {m) {n}
Dalaware 9 7124170 GT ol TK 20 100.00%
Delawara 10 517169 GT QI TK 18 100.00%
Delaware 11 4/19/69 GT ol TK 8 100.00%
DOolaware 12 5/2/89 GT OlL TK 18 100.00%
Delaware D 616/87 Ic OIL TK 2.7 100.00%
Eddysions 1 Eddystona, PA 215:80 ST CcoL RA 279 288 100.00%
Eddystone 2 10471680 8T Cot RRA 302 an 100.00%
Eddystone 3 8/24)74 8T NGIOIL PLIWA 380 380 100.00%
Eddystone 4 6/29/76 ST NG/OIL PL/WA 380 380 100.00%
Eddystone 10 5120167 GT QlL TK 18 100.00%
Eddysiona 20 1011167 GT OlL TK 18 100.00%
Eddystone 30 3770 GT ol TX 20 100.00%
Eddystone 40 6/21/70 GT olL TK 20 100.00%
Fallg 1 Falls Twp., PA 8122170 GT Gl ™ 20 100.00%
Falts 2 6/10/70 GT QL TX 20 100.00%
Falls 3 6/28/70 GT OlL TK 20 100.00%
Keystone 1 Armstrong Co., PA 8124167 ST coL cv 178.5 178.5 20.99%
Keystons 2 7123168 ST coL Cv 178.5 178.5 20.99%
Keysiona D 11/23/68 IC OlL TK 2.3 2.3 20.99%
Limerick 1 Limearick, PA 21186 NB UR K 1105 1123 100.00%
Limerick 2 1/8/90 NB UR TK 1ms 1133 100.00%
Maoser 1 Pottstown, PA 6/9/70 GT ClL TK 16 20 100.00%
Moser 2 512970 GT Ol TK 16 20 100.00%
Moser 3 6111770 GT OolL TK 16 20 100.00%
Muddy Run ) Drumore Twp., PA 4/10/87 Ps WAT 1o Mo 100.00%
Muddy Run 2 4110587 PS WAT 110 t1o 1600.00%
Muddy Run2 B/1/67 PS WAT 110 10 100.00%
Muddy Run 4 611167 PS WAT 10 110 100.00%
Muddy Run 5 10/11/87 PS WAT 110 110 100.00%
Muddy Run B 10/11/87 RS WAT 110 110 100.00%
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Company Name:

PECO Energy

{RP-ELEC 3A. Existing Generating Capability (as of January 1, 1997]
Primary Fuel Altarnate Fuel Nat Changes During %
Station and Date Unit Fuel Transp, Fuel Transp. Capability-Mw Past Year Ownership
Unit No. Location Installed | Type Type Method | Type Method Summer Winter MW Reason Share Notes
la} {b} {ci {a} {8} {f} {g} {h) li) {j) tk) ] {m) {n
Muddy Aun 7 2110/88 PS WAT 110 110 100.00%
Muddy Run 8 2/10/88 PS WAT 1190 110 100.00%
Peach Bottom 2 Paach Bottom, PA 5174 NB UR 464 476 42.49%
Paach Bottom 3 | 12123174 NB uA 464 4786 42.45%
Richmond 91 Phitadelphia, PA 8/113 GT QIL 48 66 100.00%
Richmaond 92 6171713 GT OIL 48 66 100.00%
Salem 1 Salem, NJ 613077 NP UR 41 477 42.59%
Salem 2 10/13/81 NP UR 471 477 42.59%
Salem 3 8NN GT Ol 20 42.59%
Schuylkil 1 Philadelphia, PA 7125158 ST o]18 175 100.00%
Schuylkill 10 5730168 GT QlL 100.00%
Schuylkiit 11 61117 GT o119 100.00%
Schuylkill D 716167 Ic [o](A 100.00%
Southwark 3 Philadelphia, PA 6114167 QT v]18 100.00%
Southwark 4 10/9/87 GT [o]18 100.00%
Southwark § 7126167 GT on 100.00%
_Southwark 8 1147/68
Fal
F
P
I?JER&E;

r

MNotes:

1) On 1/1/97, PECO Energy claimed installed capacity credit for these units,
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Company Name: PECO Energy

IRP-ELEC 7A. Distribution of Net Ganerating Capability by Fuel Type {MW)

Summer
index { Actual Oil/Gas Pumped oil - Gas Total Operable Net Nel
Year Year Coal Steam Nuclaar Hydro Storage CT/ICE CTACE Capability Capability Transactions Resources
(a} {b) o] (d) {e) 14] {g) {h) {i) ii] (k) i (m})
-6 1991 1,392 1,377 3,838 410 880 817 8,814 8,766 677 8.08B9
-5 1992 1,392 1,377 3,928 410 880 817 8,614 8,766 {370} 8,396
-4 1993 1,434 1,377 3,838 410 880 845 8.884 8,836 {400) 8.436
-3 1994 1,399 1,377 3,838 470 880 813 8,877 8.877 (400) 8.477
-2 1995 1,434 1,377 3,938 512 880 813 B.954 8,954
0 1997 1,434 1.377| 4,098 512 880 834 9,135 8.310 {212) 8,098
1 1998 1.434 1,377 4,098 TB12 880 834 9,135 8,402 (179) 8,223
2 1999 1.434 1,377 4,098 512 880 834 9,135 8,476 (185) 8,291
3 2000 1,434 1,377 4,098 512 880 834 9,135 8,562 {191) 8,371
4 2001 1,434 1,377 4,098 512 880 834 9,135 8.680 {197) 8.483
5 2002 1,434 1,377 4,098 512 880 834 9,135 8.770 {203) 8,567
6 2003 1,434 1,377 4,098 512 880 B34 9,135 8,864 {209) 8,655
7 2004 1,434 1,377 4,098 512 880 834 9,135 8,959 {216) 8.744
8 2005 1,434 1,377 4,098 512 880 834 9,135 9,056 - (221] 8.835
9 2006 1,434 1,377 4,098 512 880 834 9,135 9,155 38 9,193
10 2007 1,434 1.377 4,098 512 880 834 9,135 9,236 38 9,273
1 2008 1,434 1,377 4,098 b12 880 834 9,135 9,235 38 9,273
12 2009 1,434 1,677 4,098 512 880 834 9.435 9,454 38 9,492
13 2010 1.434 1,677 4,098 512 880 834 9,435 9,635 38 9573
14 2011 1.434 1,677 4,098 512 880 834 9,435 9,635 38 9,673
15 2012 1,434 1,877 4,098 512 880 834 9,735 9,766 38 9,804
16 2013 1,434 1,977 4,098 512 880 834 9,735 9,835 38 9.873
17 2014 1,434 1,977 4,098 512 880 B34 9,735 9,835 K13 9.873
18 2015 1,434 2,277 4,098 512 880 834 10,035 10,093 38 10,13

1997 ARPR Appendix A - 20




Company Name:

IRP-ELEC 7A. Distribution of Net Generating Capability by Fuel Type (MW)

PECO Energy

Winter
Index | Actual . Oil/Gas Pumped il Gas Total Operable Net Nel
Year Year Coal Steam Nuclear Hydro Storage CT/CE CT/CE Capability Capabiiity' Transactions Rasources
{a) {b} {c) id} (e} {f) {g) (h i) {j} {k} {1 (m}
-6 19M 1,413 1,402 3,966 512 880 1,039 9,212 9,146 {785) 8.361
-5 1992 1,413 1,402 3,966 512 880 1,039 9,212 9,146 (350} 8,796
-4 1993 1,455 1,402 3,966 512 880 1,102 9,317 9,251 {400} 8.851
-3 1994 1,419 1,336 3,966 B12 880 1,073 9,186 9,186 (400) 8,786
1,336 3,966 880 1,073 {400} 8.822
2 g9 Rz gy : "o

0
1 1998 1,455 1,402 4,170 512 880 1,076 8,762 {(179) 8,583
2 1999 1,455 1,402 4,170 512 880 1.076 8,836 {185) 8.651
3 2000 1,455 1,402 4,170 512 880 1,076 8,922 {191) 8,731
4 2001 1,455 1,402 4,170 512 880 1,076 9,040 {197} 8,843
5 2002 1,455 1,402 4170 512 880 1,076 9,130 {203} 8,927
6 2003 1,455 1,402 4,170 512 880 1,076 9,224 (209) 9.015
7 2004 1,455 1,402 4170 512 880 1,076 9,319 {215) 9,104
8 2005 1,455 1,462 4,170 512 880 1,076 9,416 {221) 9,198
9 2006 1,455 1,402 4170 512 880 1,076 9,515 38 9,553
10 2007 1,455 1.402 4,170 512 880 1,076 9,595 38 9,633
11 2008 1,485 1,402 4,170 512 880 1,076 9,595 38 9,633
12 2009 1,455 1,702 4,170 512 880 1,078 9,814 38 9,852
13 2010 1,455 1,702 4170 512 880 1,076 9,895 38 9,933
14 2011 1,455 |, 1,702 4,170 512 880 1,076 9,895 38 9,933
15 2012 1,455 2,002 4,170 512 880 1,076 10,126 38 10,164
16 2013 1,458 2,002 4,170 512 880 1,076 10,085 10,185 38 10,233
17 2014 1,455 2,002 4,170 512 880 1,076 10,095 10,195 38 10,233
18 20156 1,455 2,302 4,170 512 880 1,076 10,395 10,453 38 10,491
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Company Nama:

PECO Energy

IRP-ELEC 7B. Scheduled imports and Exports {(MW)

(1) DPAL Is our only long term firm contract lor operational cepacity and energy for 1996.

Participant Nama of
L _Type Code Participant 1997 1998 1999 20001 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2017 2013 2014 2015
P ] (1408 {1403 140M 1140y 1140) 1140) (140t  [140} {1403 adi] (130 (1amy| 14k agy 140y ad (1ao (140
PP {212) 217 (2231 12291 {238} (291} (2471 (253} (269 0 Q [¢] 4] g Q [ 4] ] 4]
C 0 0 )] 0 0 [} 0 0 0 0 0 0 1] o )] 0 0 0 0
G 4] 160 160 160 160 160 160 160 | - 160 160 150 160 160 160 160 160 150 160 160
G ) 28 28 28 28 28 28 28 28 28 28 28 28 28 28 8 28 28 28
FI o] [+} Q ) 0 0 Q 0 42 4] 4] Q 0 0 a a 4] 0 1]
[X] 4] 0 0 0 4] )] 0 0 0 0 4] 4] ] ] 0 ] 0 0 Q
Totels 12124 (1793 (186} 119y (197 (20331  1209)] (216 (221 k] 38 38 k!:) kL] 38 kL] 38 jut:] a8
Notes:
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Company Name:

IRP-ELEC 7B. Scheduled Imports and Exports [MW)

PECO Energy

Winter

Participant Name of [

Type Code Participent 1997 | 1998, 1999} 2000] 2001) 2002f 2003] 2004 2005) 2006] 2007 2008| 2008 2010} 2011 20121 2013| 2014] 201
P 8G&E o 04| o4 4o a0 (40| (e (a0l (140 040 s s nao| Gao] oam| (ram] vam] ca0| 0140
P DPAL iz avn 2z 22| 1236 (241|247 (2631 (259) 0 0 0 0 o 0 0 0 1] o
(o o o o 0 0 0 ¥ 0 0 0 0 0 0 0 0 o 0 0 0 .
G GFCP 0 150 150 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160 160
G MMLP v} 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28
) 0 0 o 0 o 0 0 0 4} 0 0 0 0 o ¥ [V} 0 o o
FM 0 0 0 0 0 0 0 V] o o 0 0 0 0 o 0 a 4 [}

Totals 2123wl pes] ooy denl 20yl 209 238 {221) 38 a8 as a8 a8 38 38 38 36 ig
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Company Name: PECO Energy
IRP-ELEC BB. Schedulad Imports and Exgorts (GWH)

Panicipant Name ol

Typs Cods Paricipant 1997 1598 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 3014 2015
Py 8GLE 0 (,1651)  naesh  tLaesy ek oass]  ies|  voes| o uase|  vaes  oaes|  oaesif o ooee|  vass]  agas| o, es e .85 o.188)
PU DP&L 1,784 11,806} 11.858) 0o 11,958} 12,008) 12,058) [FRRRY 12,155} ] 0 [+] o o 4] ] 0 o [H
C 0 [+ 0 [} ] 0 o o o 0 0 [} a ] o o 1] o [4]
G GFLP 0 1,248 1,248 1,248 1,262 1,248 1,248 1,248 1,752 1.248 1,243 1,248 1.252 1,248 1,248 1,248 1,252 1.248 1,248
G wMMLP 0 212 233 233 234 33 233 3 - 234 233 231 232 234 27 233 213 234 3 233
I 0 [+} 0 0 1] o 0 ] 0 0 [+} [} o 0 [1] o 1] 4] ]
FM o 0 0 o o o ¢ v e a 0 [ 0 ol [ o ° o o

Totals 11,7841 11.490) n.sao:} 11,5951 _ (1.638))  1.89m) 02400 n79ml  G18an 38 316 316 3B 316 316 1T 318 316 L1T

Fa PUC Aol A 8
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Company Neme: PECO Energy

IRP-ELEC 9. Summary of Demands, Resources and Energy for the Past Year

Peak Day

Summer
1996

Winter
1896/7

01 Installed Generating Capacity (MW}

02 Forced Outages (MW}

03 Planned/Maintenance Qutages (MW)

04 Units in Cold Reserve (MW)

05 Miscellaneous Unavailable Capacity {(MW]

06 Total Capacity Not Available at Time of Peak (MW} (02 +03 +04 + 05}
07 Firm Capacity Commitments from Others (MW)

08 Firm Capacity Commitments to Qthers {MW)

09 Reliable Capacity for Load (MW] (01-06+07-08)

10 Peak Load in Season IMW]

11 Operating Reserve atl Time of Peak (MW} (09-10}

12 Date and Hour of Peak

13 Energy Produced by Company (Net MWH)

14 Energy Received from Interconnection or Alfiliated Company (MWH}
15 Energy Delivered 10 Interconnection or Affiliated Company (MWH}
16 System Losses and Company Use (MWH)

17 Energy Delivered to Company Customers (MWH)] {13 + 14-15-16}

Calendar

Year

Notes

Pa.PUC Revised Aps-97
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Program Objecilve:

Company Name:

IRP-ELEC 10A.

Program Name:
Cusiomer (lass:
Status:

Contact Parson:

PECO Energy

Congervation and Load Management Program Description

Existing

Smart Cholce
Residanmial
b4

Albery J. McDevilt

Pioposed

Phone No:

215.841-6198

To encourage builders to construct houses to high standards ol anergy efficiency and comlort,
resulting in more manageable enargy bills end Improved comiort levals.

Detaits of Activity and Implomentation Scheduls:

Smart Cholco is a program for new-homa buitders thet emphssizes
customaer comiost and teduced energy bills, In addition to complylng with tha

cutionl Pennsyivanla Act 222, the Building Energy Conseivalion Act, the

bullder must aizo adhere to stringent standarda related 1o alr Inliliratlen, duct
systam design, alficlencies of heating and cocling equipmant, and dornastic waler heaters.
The Smarl Choice progeam includes 8 comfcdt snd energy bill guarantes for the customer.

Actusl andifor Anticipated Results:

Manetary and Parsonnel Resources:

Peak Load Load Shifted Energy Sevings Caegorized Program Expenses {3)
Reguciion 1o Off-Peak Electiic Gas oil Cosl Othar Estimated Cuslomor
Yaal {K W} {K W} IKWH) __{CCF) {Gallons) |Tons) RAesulls Workhgus Payroll Advariisin Grants Othet T odal
1985 484.75 1218875 186750 2080 $75,000 $395,000 $715.000 $1,185,000
1996 358.58 912856 1266562 1580 556,000 $295,000 $645,000 $996,000
PA.pLC Asvised Ap-97
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Prageam Objective:

Company Name:

IRP-ELEC 10A.
Program Name:
Customer Class:
Status:

Contact Person;

PECO Energy
Conaervation and Losd Managemant Program Description

Low-Ingome Usage Reductlon Program
Aesideniial

Existing X Proposed

Lans A, Watkins Phone MNo: 215.841-4581

To implemen| [air, elleclive, and allicient usaga-teduction struregies lor low-Income
customers. The frogeam is dosigied (o reduce uncollectible sccounts and associated
coltection and terminalion expenses by enabling low-income cuslomars 10 ieduca
ing)licien). energy use.

Datnily of Actlvily and Implemantation Schadule:

Actual andros Anticipated Resulls:

The progrem has 1hrea essentisl elements: linanclal assistenca, raterrals, insisllation

of gnargy-tedyction measwres, and conservatlon education. During program Intake,

low-income custamms ate carslully inarviewed lo determing eliglbllily for linanclsh

assistance, including PECQ's Customer Assistance Program. They receiva a tres, detalled

homa energy survey to delgrming what energy-saving measurgs might be installed. PUC regulalions
requite the installation ol any conservation measuros which has a maximum simple payback

ol seven years,

Manetsry nnd Porsonnel Resourcas:

Pask Load Load Shilted virfs Calegorized Progiam Expenses {$)
Reduciion 10 Oli-Peak Eteciric Gas - Qi Coal QOther Estimated Cusiomer '
Yeal {Ekwi KW} IKWH] (CCF) __tGulions] {Tons) Results Worklibus Payioll Advailising Giants Othes Tarar
1995 32 201,740 33,730 23,850 709,500 $2.390,500 $3,100.000
1998 32 201,740 33,730 23,850 $709.500 $2,350,500 $3,100.000
VAP Kevised Apr 87
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Program Oblocilve:

Company Name:

IRP-ELEC 10A.

Program Namae:
Customer Class:
Status:

Contacl Person:

PECO Energy
Conservation and Load Managament Program Dasciiplion

New Indusirial and Commarcipl Constiuction
Indusirinl and Commercial

Existuyg x Proposod
Dennis Murphy

Phons No: 215.841.4022

To promote and incent new equipment purchasas and construction praciices that enalile customers 1o bacoma
more eflicient, productive, and competitive through the use of high elliclancy equipment and eneigy elliclent dosigns,

Datails of Actlvity end tmplameniation Schedulo:

Actual andlor Anlicipated Results:

Provida bufiding owners and builders with Information (0 Incarporste anergy elticient equipment

and construction tachniques, All naw non-residentizh construgtion snd major renovation projects

will be Lergeted Lo piomate the use o high afliciancy heat pumps, high elliclency lighting end metors,
and elecitic thermal slorage sysiems. Customers will raceive grants for laasibilily studtes, engingesing
and design.

No ditecy impacis.

Monetary and Parsonnal Resources:

Peak Load Load Shiled Enstgy Savings Categorized Piogiam Expenses {8)
Reduction 10 OIf-Peak Eleciric Gas il Coal Other Estimaled Customar
Yeaar KW _ (KW} IKWH) {CCF3 iGaltons} [Tons] Hogults ] |_Woikhouts Payioll Advaitising Oramg Ot o
1995 1,500 2.00Q 476,000 $30,000 465,000 $140,000 $215,000
1998 3,000 1.000 40,000 0 $350.000 L 1] $40,000
PA PUC Ravitad

Aﬂ.
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Progeam Objective:

Company Name:

PECO Energy

IRP-ELEC 10A. Consarvation and Load Management Program Description

Program Neme;
Customer Class;
Status:

Contag) Person:

Commercial snd industrisl Aale Incentives
Industrial end Commuorclal

Existing X

Paul . Cotay

Proposed

Phone No:

215-841.5499

To serva ps consullams 10 our cusiomers by providing Informatlon and advice on

energy consarvetion and demand-side management.

Datally of Aciivity and Implemonteilon Schedule:

Thae lollowing rate oplions have been designed to encourage commercial and Industrial
cuslomers 1o manage thalr enargy demands and usage consislgnt with syslam capabilitles:
Night Sesvice Rider (Rzies G3 and HT); Curtailment Rides IRata HY); Cooling Thesmal
Storage Rider (HT); and the Large Intarrupible Losd Rider (HT], Note: PECO

has asked 1he Pa PUC to approve 8 “lreaze” ol Lhe existing LILA and B new imedupiible

tider 10 take [43 place.

Actual andfor Amiclpated Rasuhs:

Maonstary and Personne! Resaurcas:

Peak Load Load Shilted Enargy Savings
Reduction ta GQll-Poak Electric Gas [+]]]
Yas [XW] 1K) {KWH) ICCF} [Gattons]
1995 334,000
1996 189,000

Coal
{Tans)

Other

| _Rogults ]

Cateqosized Propeam Expanses {8)
Estimaled Cusiomet
Wurkhwr; nglg!! Advglliling jlﬂ_flu Qlhai T
39,820 £588,000 30 $980,000
37,440 $4836,000 0 $938,000

PA.PUC

" Ravised

Api-37
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Program Objoctive:

Company Name:

PECO Energy

IRP-ELEC 10A. Conservation and Load Menagement Progrem Description

Program Name:
Customer Class:
Stalus:

Contact Person:

Existing

Gas Cooling
Commarcial
X

Gary Stockbridga

Phone No:

215-841-4972

Tha program is designed to ancowiage the use of natival gas cooling equipment,
increass 1ha peobabilny of Incorporating this equipment In architectuwal and ongingoring
designs, and 1o educata tha cusiomer on tha benefits ol gas cooling equipment.

DBetalls of Aciivity and Implemantation Scheduls:

This program promotes tha design and instelialion of gas cocling lechnologies, as well as the

rarrolil ot existing eteclric units with gas cooling sysiems. The program focus will ba on

gas absorplion, gas angine-driven, and gas-tired desiccant sysiems end their application
in all markel segments. Technology wanslers, direct-med and educational liveralure
Largating customers, archilacts and anginears, as well 85 linancial incentives, s planned.

Aciund andjor fintlclpaiod Rasulis:

Monetary and Fersonnel Rasouicas:

Poask Load Load Shilted I Calpnorized Program Exponses ()
Reoduction 1o Oil-Pook Elecuic Ges [s]'] Ceal Ciher Estimaieg Cuslomar
Yaa _{R W} KWy {K\WH) {CCF) ‘Gullom! |Tonst Agpults Woikhout s Payroll Advoryising ﬁ'ﬂ'“l Ouligi Toinl
1995 3138 3,138,000 1378,500) 2,080 $48,950 $360,000 $398,990
1998 8.496 8,495,680 {760,218} 2,080 §55,000 $100.000 5250000 ° §281.000 $686.000
PAPUC favinad

Ak..
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Company Nama:  PECO Energy

IRP-ELEC 10A, Conservation and Load Management Program Description
Program Name; Enorgy Conaervation Displays end Exhibits

Cuslomer Class: Residantial and Commarcial
Siatus: Euxisting % Fioposed

Contact Person: Skip Sindoni Phona No; 216:841.4160

Progsam Objoctive:
To present inlormation on anargy consgrvalion 1o oul customers through home shows,
exhibits and confersnces.

Dataits of Activity and Implamantation Schedule:

PECO has numerous displays and exhibiia on conseivation end tha allicient use of energy.
in 1994 these included 44 curriculum workshops, 4,000 1eachers cenlacted, 13 youth debates,
10 special mailings. 75 special evens, 12 student and teachar grents.

Actual andlor Anticipatad Rosults; Na direct impacts,

Manetary and Personnat Resqurces:

Peak Load Load Shified Energy Savings Cam?mized Program Expenses ()
Reduction 10 Oill-Peak Etgcirie Gas 0il Coal Gthar Estimaled Cusiomer
Year {KW) [RW) IKWH) ICCF) |Gatons} {Tons) Resulty Workiguig Foyioll Advoriising Grongg Othar Y g1l
1995 1,000 $31,000 $200,000 $231.000
1996 1,000 $32,000 235,000 $267,000
FA PUC Paviyed Ap 9t
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Program Objective:

Company Nama:

IRP-ELEC 10A. Conservation and Load Managamant Program Description

Progiam Namg:
Customer Class:
Status:

Cantact Pérsan:

Exisling

PECO Energy

fesidenttal Consarvation Impact Measurement and Analysls

Residantlal
X

Hillary N. McAndrews

Proposed

Phone No:

2156-p41.8470

To analyze anergy conservalion impacts, as wall as 1o ldentily opportunities or new
conservation programs and epporlunities for improvement of existing programa.

Dutadls ol Activily and Impiemantation Scheduls:

PECQ activities in this ares Involve supplementing existing dala sources with markel research
and anergy consumpiion studias in sn altont 1o detarming tactora which allet) ensrgy
conseivation. Analysis of a survey of 4,500 rasidentlal customers was conducted to determine
appliance ownership and demoegraphic charactarislics.

Actual andlor Anticipaled Results:

No direct impacts.

Monelary and Parsonnal Resources;

Peok Load ioad Shilied i i Categorized Profram Expeanses {3)
RAsducilon 1o Ofi-Pesk Elacilc Gas [>]]] Cosl Othai Estimotod Cusiomai
Year (KW} {xwy [KWH} CCF| {Gallons) [Tons} Resulis Workhours Paytoll Advartising Grants Othgr T o1l
1995 200 46,000 $0 $6,000
1950 200 §7.000 30 47,000
PA.PUC Revisnd
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Progeam Objective:

Company Name:

{RP-ELEC 10A. Conservation and Load Menagement Program Deascription

Prograrm Nama:
Customer Class:
Sielus:

Contact Person:

PECO Energy

Existing

Dotaits of Acivlty and tmplemantation Schedules

Energy Ellicient Management
Industrial end Commercial

X

Dennis Murphy

Proposed

Phone No:

215-841-4023

To promote the use of advanced high efliciency end-use techniologios by oui exisung industrial
and commercial customers.

Progiam promotes the use ol high efticiency heal gumps, high ellicloncy lighting and molars and
electric therme! siorsge syslems. This piogram offers assistance and grams lor feasibility studias,
angingering, design and Installatton of 1he high elliclency equipment,

Actusl andior Anticlpoted Rosults: M ¥ and P 1 R:
Peoak Lood Load Shilted Engigy Savings Cnle?arind Program Expenses {5)
Reduction 10 Of1-Pask Eloclic Gas it Casl Gihor Estimated Cuslomes
Year 1K W) KW {KWH} {CCF) |Gallons) {Tons} Rasults Workhiousis Payeoil Advorlising Olanlg [ J1]TT] Tata
1995 1,500 2.000 676,000 $30,000 450,000 $163,000 $228,000
1996 3,000 2,000 475,000 18,000 5185000 $222.000 $297.000
PA PUC Revised Ap-97
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Rrogram Objective:

Company Name:

PECO Energy

IRP-ELEC 10A, Conseyvatton and Load Managemant Program Description

Program Namae:
Customer Llass:
Statys:

Contact Person:

Exisling

X Pioposod

Naturel Gas Vehicles
Commercialindusinis)

Ppul Dwyet Phone No: 216-841-8471

To promote tha use ol natural gas vehicles (NGVs) 1o lleet operalots and creale
a praciical reluefing infrastruciure; 1o conserve gasoline end diesal luel.

Datslls of Activity snd Implementation Schedule:

1. Expand refusling Infrastruciure by instelling fueling sistlons. praviding portabloe rolusling
units, and assisting gasoling ratailers in installing siations.

2. Conducl symposiums, lraining sessions, adventising, edugation, personal $3les,

3. Expang PECO's NGV llest.

4. Competitively price natural gas,

§. Develpp tinancia) incenlive programs with the Depaiiment of Enwironmental Protectlon.
6. Work with state and locat govornmaenis.

In 1995, 50 additional NGVs wera added 10 the reglonal llael and one natural gas refugling Iacility.

wedB built,

Actual andior Anticipaied Resulils;

Monatmy ant Potsonns! Resourcon:

Peask Load Load Stlited Engr v Catpaori v xpaugos ($)
Reduclion to Ol{-Pask Elecliic Gas Gasoling Coal Othet Estimated Customer
Yea (KW} (KW {KWH) {CCF}] {Gationy) {Toas} Results Warkhowa _Payroll Advartisin Granis gg.m Joial
1995 . 260,000 4,000 $124,000 $200.000 $324,000
1998 125,000 4,000 $135,000 180,000 $315,000
PAPUC Asvized ‘F.
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Company Name:  PECO Energy

IRF-ELEC 10A. Conssrvation and Load Management Program Deacription

Program Name: Customer Assistance Piogram {CAP)
Cusiomex Class: Residential

Staws: Existing %

Proposed

Contact Person; Marcia Kealon Phone No:

215-841-4475
Progeam CObjactiive:

To assist limiled Income customers who have a verifiad inability 10 pay.

Detelis of Acibvily and Implementation Schedule:

Any PECO Energy customar wha provides financial Intormation Indicaring an inability

lo pay, and hos an income bataw 1 8G% of the ledera! paverty Yavel is referied to PECO Enargy's
Customer Assistance Program end Low-Incoms Usage Raduction Program,

Actual andfor Anticipaled Resulls;

Monaelary and Personnel Resources:

Peak Load Load Shilted Enargy Spvings Categoiized Program Expenses (8]
Reduciion 1o Ofl-Peak Eleciric Gas 0il Coal Other Estimateg Cuslomer K
— Year KW} (KW} {KyWH) {CCF) [Galigna) JTons) Rasulls Woskhouy s Pavroll Advartising Granms Other Total
1995 9,350,754 : 65,000 $1,606,000 394,000 $2.000.000
1938 3,350,754 73,000 41,804,000 $364.,000 $2.168,000
Hove: (i Cuntgme Avtitlanie Frogram has Sesi subcaritscted for 1995 .
PA.PUC Havizod Apug?
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Company Name:  PECO Energy
IRP-ELEC 10A. Conservation and Load Management Program Description

Piogram Name: Enetgy Conservailon Liveralure

Customer Class: Rasidenuial
Sialus: Existing X Proposed R
Contact Person: Mark Selverian Phone No: 610-944-1726

Program Qbjective:
To provide b saries of "how 1" booklels on energy conservation tips, meesures, and Lechniques
10 all PECO custamars whe call & toll-Irge hotling |1-800-521-5383), The program hslps
customars control their enargy consumption and batter manage thair energy bills.

Datails of Acthity snd Implementation Schedule:

Any customer who ¢alls the toll-lies hatline will be abls L0 receive the literature kit
I sddition, PECO distributes conservation literatura ai trade shows and similar gvents.
Appeoximalely 20,000 kits were distributed In 1994,

Actual andior Anticipated Results: no direch Impacts. Monetary and Parsonnel Resouicos:

Peak Losd Load Shillad Enari avi C izad Program Expansaes 13}
Reduction 10 Off-Peak Elactric Gat on Toal Oiner Estimated Customer |, 7
Year {KwW) KW {KWH) ’CCFI . !Gailons' {Tons) Hesultg Waorkhours Payiolt Advulllsiﬂg Grants Ohat Total
1995 . 180 $2.800 525,000 528,800
1998 [:14] $1,800 569,506 $71.106
PA PUC Roviiad Ap-92
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Company Name;  PECC Energy

IRP-ELEC 108, Conservation and Load Manegement Program Summary

Eneigy
Poak Load Lost Shilled Usa Cutegorizud Profam Expensos {5)
Customey Raduction 10 Otl-Paak Change Alocaled Customer
Cilass Program Name {KW] {KW) {KWH) Waorkhours Paytoll Advartisinn Grams Oular Toisl
Rosidontlal

Smart Cholce
Low Incoms Usage Reduct, Prog.
Conservolion Dispiays & Exhibits
Consedvalion Impacl Analysis
Customer Assistanca Progiam
Energy Conservation Literalure
Consesvation tnformatlon
Consesvation Exhibits

Commarclall
Inguntrial
New Conatiuction
fialg Incentives
Ges Cooling
Eneigy Elliciant Managemaont
Matural Gas Vehicles

Totols . 192,529 8,000 {7,612,150) 146,838 43,867,270 $313.000 $1,180,000 53,911,008 $9,271,278

PA.PUC Havised Aw 3y
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Company Name: PECO Energy

IRP-ELEC 10C. Conservation and Load Management Program Cost Benatit Analysis Inputs

Peogram Mame:

Smail Choice

1.108.817
912668

221764

0139
G211

Customer Ciass: Residontial
Yeat From:
Year To: [ t9ss] '
No. Annual Cumulalive Farticipani Chiiliry Averape Aveisge Avgided Avoided
ol Energy Energy Eneigy Demand Capacily Partlcipant Incentive Unility Discount Rates Enargy Demand Energy Capacity Sysiem
Part, Savings Savings Shily Savings Savings Cost Costs Costs Pan. | NoaPert, | Ratepayar | Luly Cost Cosl Cost Cost Sales
1 Yoar (€} (CEr {ESH (] G} PCH L] we) fd) o) fd) {d) IACE) 1ACD) 1MCE) MCD} iS)
KwWH KWH KWH KW W 1] $ & % ‘& ﬁ % §IKWH $IKW SIKWH SiKW MWH
485 567

48,489,000
0,206,000

(1] ) f
20 014

n 015

2 018

1 w7

4 2018

ki) 2019

26 010

27 2021

28 02z

n o k] s
] 204

Company Neme:  PECO Energy

Pa PUC

Nevisad Ap-97
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IRP-ELEC 10C. Conservation and Load Management Program Cost Bensfit Analysis Inputs

Piogram Nama: Low Incame Usage Reduction Program
Customes Class: Rasidential
Year Fiom:
Yoas Ta:
No. Annual Cumulalive Participant Wity Average Average Avoided Avaided -‘
ol Energy Enargy Eneigy Oamand Capacity Pariicipant Incantive Uility Oiscount Aates Eneirgy Demand £nergy Capacity System
Pan. Savings Savings Shil Savings Savings Cost Costs Costs Part. | MonPant. | Hstepsysi | Uy Cosl Cosy Caost Cost Sales
1 Yea (E} ICE) ES) o} IG} ey n UCH Eu (d] (o} 1ACD) IMCE) MCD) IS}
KWH KwH KwH Kw KW 3 § 3 % % % 3Kw $/KWH $IKW MW

39 9.9%

201,740 837,000

WG

3.8

("R RV N [P SRV

1] W
LR 0N
1 012
19 2013 .
0 2014
b3} 2015
2 W16
2 017
24 2018
3 2013
26 Ford
n won
20 2022
29 003
30 2024

PAPUC

Ravited

Ape-97
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Company Name:  PECO Enetgy

IRP-ELEC 10D. Conservation and Load Meanagemant Program Cost Benofit Analysis Results

Progiam Nama: Smart Chalce
Prasant Valuas Catculated for Year: I 1995 .
Poriod of Analysis: Bagiiming Year: 1895 '
Ending Year: 2009 !
Pastlcipant Test
Revenue Participant Touat Total Net Benalit Discowmed
Unility Utllity Reduclion Incentive Sales Revanue Pariicipant Participant Piosent Cost Payback
Banelits Costs Cost Costs Aalio Raquiremant Benefitg Casts Vahig Aatip Periot
{Bup) {Cup) Cep iClp} in {Ap} Bp} [Cp} NPVp) IBCRp) 1yes)
s [ § ] $ 3 $ 3 $
$1.244.118 $813,000 6331,118 1.36 8.08
Nonparticipant Test
Rate Nel Bonsfi
Utility Utility Rovenua Incantive Impacy Piesent Cost
Benelits Cosis Reduction Costs Non-Parl. Valua Ratio
(Bunp) {Cunp} {Ctnp) {Cinp) {AIMnp) {NPVnp} [BCRap)
1] $ ] § $MWH 3
$4B86,209 §711,847 5742,958 ($968,395) 0.33
All Rotepayars Test Uillity Revanue Ao -Jlum__ml Test
Toual Total Net Benetit Tonal Total Nel Banalil
Rstepayers Aatepayers Presant Cost Increased Utifisy Ulliey incentiva Present Cost
Benelits Cosls . Valug Ratio Revanue Benelits Casis Costs. Valus Ratio
(Bua) 1Ca} NPV a) {BCRa) {Ruu} 1Buw) {Cuul {Ciul {NPVu} 1BCRu}
3 3 ;] § § § § $
$486,209 61,123,487 {$837.279) 0.43 $468,209 §5711,647 ($225.,439) 0.68
PaPUT Revised Ap-§7
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Company Name:  PECO Enargy
IRP-ELEC 10D. Conservation and Load Management Program Cost Benelit Anslysis Resulis

Program Nanme: Low-income Usage Reduction Program
Presoeni Values Calculatod for Year: 1995 '
Period of Analysls: Beginning Year: 1995 ’
Ending Year: 2009
) l‘miclganl Tast
Revenue Parlicipam Toal Tatl Nat Banulit Discountaed
WUniliny Utllity Reduction ingenilvo Salos Rovanug Partlctipant Participant Presant Cosl Paybock
Bonalits Costs Cast Costs Aatio Raqulremesnt Benalits Cosis Value Ratia Peniod
[Bup) {Cupl ICrp) Cin} in IRp} {Bpk 1Cp) INPVR) {BCAp) tyis)
$ 5 § § ] ] ] § $
195,714 50 5195714 nla nfay
Nonparticlpant Test
Rala Net Benelit
Utiliny Utitity Ravenue Incentive Impact Prasent Cost
Benelits Costs Reduction Cosis Nan-Part. Valug Ratio
{Bunp) {Cunp) (Cinp} {Cinp) {RiMnp} INPYRp) IBCRnp)
3 5 § 3 SIMWH 3
$101.,435 $8237,000 $195,714 16931,279) 0.1
All Ralepayara Tost Wity A Roagul Tast
Toial Tolal Net Beneiil Toral Taual Nat Bepelit
Ralepayers Ralepayers Prasent Cost Increased Utitery Wiliny Incentive Presen| Cost
Benelits Costs Value Ratip Ravenue Benalils Costs Costs Value Ratio
{Bual iCa} INPVe} {BCRa) 1Auu} {Buu} {Cuu) (Ciut PVt (B8CRY)
2 ) ] ] ] 3 1] ]
$101.435 $837,000 {735,665 0.2 $101.,435 $8137.000 1$735,565) 0.2
PaPUC Aovised Apa-8?
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Company Name:

PECO Enargy

IRP-ELEC 10E. Assessment of Conservation and Load Management Potential

Uilie
Index| Actual Rasidential Commercial Industrial Other Total Program z‘:oal
Yaar Yaar Kw KwWH Kw Kwh Kw KWH Kw KwWH KW KWH Kw K
{a) (b} {c} {d} (e} {f} (g} {h} ti) i {k} 1] {m) {n)
-6 1891 36,583 42,715,800 0 4] 334,000 370,583 42,715,800
-5 1992 35,917 47,027,800 740 1,440,000 334,000 370,657 48,467,600
-4 1983 36,612 62,819,400 2,220 5,400,000 334,000 372,732 68,219,400
-3 1954 37,106 74,511,200 3,700 8,460,000 334,000 374,806 82,971,200
-2 86,203,000 5,550 11,520,000 334,000 377,881 97,723,000
15 98;714,800: ' 0,0 33450 81;056: 13:4747800; e
0 103,846,600 8.880 18,380,000 334,000 383,030 120,226.600
1 101,598,400 8.880 16,380,000 334,000 381,105 117,978,400
2 96,070,200 8.880 15,660,000 334,000 379179 111,730,200
3 2000 34.374 88,082,000 8,880 14,400,000 334,000 377.254 102,482,000
4 2001 31,819 80,093,800 8,510 13,140,000 334,000 374,329 93,233,800
5 2002 29,893 72,925,600 8,510 12,060,000 334,000 372,403 84,985,600
6 2003 27,868 68,217,400 8,510 11,520,000 334,000 370,478 79,737,400
7 2004 25,412 65,149,200 8.140 11,340,000 334,000 367,552 76,489,200
8 2008 22 857 60,441,000 7.770 10,800,000 334,000 364,627 71,241,000
9 2006 20,302 56,562,800 7,400 10,440,000 334,000 361.702 66,992,800
10 2007 17,118 48,564,600 8,660 9,180,000 334,000 357,776 67,744,600 .
11 2008 13,301 37,296,400 5,650 7,200,600 334,000 352,851 44,496,400
12 2009 9,485 26,848,200 4,440 5,400,000 334,000 347,925 32,248,200
13 2010 5,040 17,220,000 2,960 3,780,000 334,000 342,000 21,000,060
Note: Values shown are cumulative amounts. Pa.PUC  Revised Api-97
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Company Name:  PECO Energy

IRP-ELEC 12. Transmission Line Projection

Design Leangth Construction In Service Line Cost
Transmission Line Name Location Voltage (kV} {Miles) Start Date Date {Millions}
{a) b} (c} {d) {8} {f ig)
Middletown - Morton Detaware County 230 4,2 1994 711/986 N/A
Middletown Township
Upper Providence Township
Nether Providence Township
Springlield Township
Newtown Square - Goshen Tap Delaware County 69 7.2 1/96 6/97 NIA
Chester County
Pa. PUC Revised Apr-97
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B. Proposed Revisions Which PECO Opposes And Which Require Further
Evidentiary Development

1. Market Price/ Stranded Cost Recovery (Order, pp. 17-23)

What PECO Proposed: PECO unbundled its retail rates by determining the revenue

requirements, by rate class, of production (less fuel and variable operating mainténance

exTenses), transmission, distribution, customer-related functions, and forecast market generation.
The sum of these cost functions was subtracted from the revenue requirement, by rate class, and

the remainder became the proposed competitive transition charge (CTC).

The costs of transmission, distribution, and customer-related functions were derived from
the then-most recent cost of service study (1990) and from PECO’s Open Access Tanff. The
market generation forecasts were derived from analysis and modeling of the PJM system by ICF
Resources, Inc. (*ICF™), an independent consultant hired by PECO. The forecasts of the market

value of energy and capacity were then adjusted for Gross Receipts Tax, class average line

losses, and class average load factors.

What the Prelimirary Order Said: The Commission received comments from several

intervenors, who claimed that a higher market generation credit was needed to stimulate
customer interest in participating in the Pilot Program. However, these commenters did not offer
y alternative studies of the expected market prices for energy and capacity in 1997 and 1998.

In response to these comments, the Preliminary Order sets the market rate for energy and

le]

apacity, including the Gross Receipts Tax, at 3.0¢/kWh for PECO -- indeed, for every

-32-
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CHAPTER ONE
INTRODUCTION

BACKGROUND

ICK Resources was requested by PECO Energy Company (Hereafter *PECO") in May
1996 to provide an independent assessment and forecast of the competitive price of wholesals
generaticgﬂein tha Psann-Jersey-Mandand (PUM) System to aid PECO In the calculaton of a
Compstitive Transition Charge (CTC) that will be levied as pant of a retail pilot program in
Pennsylvania. The CTC is a charge (in conts/kWh) that those electing to participate in the retail
pilot will pay even If they source tneir energy and capacity needs from ather suppliars. The CTC
rapresents the difference bstween PECO Energy's embedded cost of generation and the
esrimated]competitlua prica of wholesale generaticn. " This number will change from peried to
period. For the purpose of the retail pilot, ICF Resources was asked to forecast the competitive
price of ggnaraticn applicable to November and December 1987 and the calendar year 1988,

Th purpose of this report is to prasent the results of the competitive price of wholesale
generation projection in PJM and to describe the key assumpticns and methodology undertying
ICF Resources' assessment. This chapter provides the reader with background information
refated to |CF Resources' assessment.

ICF's ROLE IN THE ANALYS!S AND THE FORMULATION OF ASSUMPTIONS

ICF Rasources' compatitive price of wholesale electric generation forecast is based on
separate forecasts of the competitive price of wholesale electric energy and the competitive price
of electric|capacity.

'e competitive price of capacity is dependent upon the supply and demand balance in
PJM. ICH Resources' forecast of the compaetitive price of capacity is based upon (i) the projected
capacity and load balance In PJM and (i) market informatien available from recent capacity eales
and purchases sntered into by PJM utilities,

Cempatitive energy price projections wera prepared using ICF Resources’ Integrated
Planning Mode! (IPM®) representation of the PJM system. ICF Resources' IPMP is an anaiytic tool
that can be used to-modo} the PJM eystemn on a multi-area basis. The IPM® ran be used both to
represent behavioral factors, such as how utilities within a power pcol respond to load growth, and
to mimic the manner in which a singls utility or powar poo! dispatches its capacity to meet lcad.

Tle IPM® has been used by many ICF clients to address a wide range of questions
including, for example, to undarstand the reasons for long-tarm dispatch pattems within power
podls, to [astimate the dispatchability of specific units, to assess the impact of ditferent variables
on dispateh patterns and energy-related measures, such as the buyback tariffs for QFs in New
York, the PJM billing rate, or the as-available energy rate in Florida, and to forecast mairginal
energy ptices in neary every US market.

The projections presented in this report, like all projections, are based upon a large
number of assumptions. These assumptions have been obtained from various sources, but ICF

RCD0150 @ ICF
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can make na assurancas as 1o thair accuracy. Some of thess represent tachnical assumptions,
based Upon a substantal body of empirical experience. For example, our assumptions deaiing
with the technical and operating characteristics of the existing PJM electric generating units, such
as neat rates and minlmum loads, are based upon analysis of their actual performance for
historical years. Other assumptions, such as future oil prices, electricity load growth rates, and
how tha electric markets will respond to load growth, represent economic farecasts.
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CHAPTER TWO
ICF Resources' Analytic Approach

i
|
|

This chapter provides an overview of the methodology used by ICF Resources to develop
a compétitive generation price projaction.

I
THE PENN-JERSEY-MARYLAND (PJM) MARKET

CPF's forecast of marginal energy and capacity prices in PUM Is predicated on the
assumgtion that the operation of the restructured PJM marketplaca will not diffes significantly from
cperations under the current PJM interconnection Agreement and, more imporanty, that the
fundamental determinants of marginal prices will remain unchanged. ICF bellsves this
assumptior 10 be valid given that:

I

51 under the PIM Interconnection Agreement all member utilities’ resources are operated

; and dispatched as 8 tight pool (as if they were one system, to achieve the highest
practicable dagree of reliability and economy), and

% thara has long been an active competitive capacity market in PJM as member systems

I

trade installad capacity credits to meet reserve margin requiremants.

Margmaf enargy and capacity prices urder a restructured PJM pool, operated by an independent
Systamioperator (ISO), should not diffar from those experienced under the current pool structure.

1n PJM, as in other centrally dispatched systems or “tight pools®, incremental elactricity
demand by one member utility's customers is mat by using the cheapest feasible source of power
availabie to the entire system. In tight pools, a central entity callad the “dispatcher acting on
behalf &t the member systems, exarcises contral over the dispatch (i.e., determination of how
much electrlc anergy is to ba generated by each unit an the system). Deeisions made by the
dispatcher are based on minimizing the total operating (or variable) cost of producing elecric
snergy, subject, of course, to certain practical reliability and operating limitations.

n the case of PJM, this means, for example. thal incremental demands posed by the
custoners of Public Service Elsctric and Gas in New Jarsay might be met by increasing
generation from the cheapest available cdal unit on the system belonging to, for example,
Pannsylw.nna Power and Light ("PP&LY). As a result, PUM utilities are either buying from or selling
1o othed membets of the system almost every instant. Quer the long-term, the member utilities
coordinate their capacity expansion plans.

I

The geal of the system digpatcher is then to minimize the variable cost of generatlng
elactricify The factors that determine the cost of generating a kWh of slectricity by a given
generating unit are: the unit's heat rate or efficiency (expressad in BTUKWNh); the unit's delivered
cost of juel (MMBtu); and the variable component of the unit's operation and maintenance costs
{in mills’kWh). The fucl component of the variable cost is the product of the heat rate and the fuel
cost, and when added to the variable O&M cost gives the total variable cost. In a “pure economic
dlspath\ the dispatcher would simply “stack” the availabie units in order of increasing total variable
cost {marit order), and meet incremental demand by dispatching the cheapest unit with excess

I

I
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aveilablie capacity. However, due to a number of engineering, reliability, and transmission
constrailnts, actual dispatch patiarns may show some deviation from the “pure economic dispateh.”

At any given paint in time, the dispatcher knows which unit is on the margin, i.e., which of
the unuts oparating at that point in time has the highest total variable cost. As load varies slightly
up ar dqwn the cutput of the marginal unit will also vary to fcliow the load.” If the additional lead (s
greater than can be met by the unit on the margin, then the dispatcher “turns on” the next
cheapeg»t unit available to the system, and this unit will now become the marginal unit. Similarly,
as load falls, the dispatcher will turn the most expensive units off.

i

As noted, cartaln practical reliability and operating limitations result in deviations in
dispatch patterns from “pure economic dispatch” In particular:

s Musi-Run Units: Certaln units located close to large load centers have to ba
operated whenever available primarily for salety and system stability reasons.

The central dispatching entity takes such constraints into account in making the
dispatch decision. Also, a large number of QFs have contracts under which the
utility is obligated to purchase all power tendered. Regardless of the contract
price for power, these QFs are properly considered must-run unit.

+  Minimum Tyrndowna: For technical reasons, some units {e.g., coal-fired steam
turbine-based units) cannot be frequently cut back below a certain percent of
full lcad. Therefore, a dispatching entity might need 1o chose between
{a) runring such a unit at least at its “minimum turmdown® levei 10 aliow the
option of running harder during times of higher demand (even it such a chaice
{is notin a strict sense the “least cost” option) and, (b) shutting down the unit
compietely. This constraint often resuits in certain units running at least at their
| minimum turndown levelas during weekdays (when most utiities experience
their peak loads) and being shut down completely during the weekends (which
represent the off-peak period for most utllmes) In utlity parlance, thess are
“cycling” units.

» Transmission Gonstralnts: Transmisslon capacity and other types of system
stability constraints somatimes act to restrict the level of powar that can be

transmitted between broad ragions (or areas} within PJM. Transmission
constraints were developed for this study based on conversations with
transmission engineers at a number of PUM utilities as well as an examination
of actuai power flows within PJM in previous years. As discussed beiow, an
‘ important aspect of developing transmission constraints is the division of PJM
into regions.

When modaling the PJM system with IPM, the unit operating characteristics and cost
components and the constraints discussed above are all represented, GConstraints related to
must-run unlts and minimum turndowns are based on avaflable information from public and
mdustr;} sources and reported performance data.

I

L el A— et e Ty s

‘In crac*cb & biogk of units {rather then a single unit) may be called on 10 Increase thair output
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ICF RESOURCES' INTEGRATED PLANNING MODEL {“IPM*™)

ICF Resources' IPM® is the princlpal analytic tool used in this study. IPM® is a linear
programming model which finds an optimal dispatch pattern and choice of resource options to
mest aﬁ-ctridty demand at the minimum cost. The model can be used 10 study several behavioral
factors; such as how a utility responds to load growth or changing fuel prices. 1PM® can also be
used to modal the detailed dispatch by which a single utiity meets its load. IPM® has bean used
by sevaral ICF Resources clients o address a wide range of questions related to dispatch in
many Utility systems.

IPM® develops a least cost strategy for a utility to meet its load over a planning horizon
within 4 spacified sat of financial, environmental, and oporations and transmission constraints (see
Figure F—z). Utiity operations are modeled using a linear programming aigorithm. The model is
dynamic in that it can generate a simultaneous optimal solution for the entire planning horizon
rather tlhan for each year individually. Thus, it combines system capacity expansion planning and
unit dispatching decisions to provide the lowest net present valus generation costs over the full
planning horizon. It considers futura fuel prices and generation requicements when making
decisions for the present, and it simultaneously determines optimat resource utllization given fuel
prices, pparating characteristics, and constraints.

Figure 2.2
' ICF's Integrated Planning Madel (IPM)
! Model Structure
i Flacoiely Dérdnd
L o]
Orsiery Goromenm
Convenignu
hew Canaciy
Outizns IPM ":‘:::’
Least Dptiera
Careutmen ane Cost —_
Planning Bunsiy
Satans
- T -
PLOQIS) == — *W
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| The model can determine the optimum capaclty expansion plan given a set of utilty
optlcmg demand growth, and reliability criteria. Also, givan a capacity expansion schedule, it can

determing the optimum wtilization of different units given their operating characteristics, fusl prices,
and known transmission and operational constraints.

' In the reabworld, utility loads vary Iiteraily every instant. [n our analytic approach, this

complexity is represented by means of a Load Duration Curve made up of ten analytic segments.

Furthermore, separate Load Duration Curves are developad for each of thrae seasons. This
approach has many advantages:

* The analytic simplification aliows a better reprasentation of inter-regional tranamission
censtraints and the dispatching of hydro units and pumped storage units reiative to
hourly simulation models. At the sama tima, our rasearch over the years has shown
that, for historical years, our model-based projections match actual conditions with
acequate reliability. .

» The costs related to data development and compuler processing are modest enough
to allow users to conduct muitiple scenaric analysas cost-effectively.

!

' ICF Resources' davelopment of the Load Duration Curves is grounded in empirical
analysjs. Typically, the load on a utility fluctuales from a minimum levet in the middle of the night
to a maximum level during the afternoon and early evening. Figure 2-3 shows a typical daily ioad
shape| When thesa hourly loads are sorted from highast 10 lowast. the resulting curve is a “Load
Ouration Curve” (see Figure 2-4). The Load Duration Curve can then be approximated using a

step fLinctuon IPM® divides a yedar into & number of "seasons” and uses seasonal Load Duration
Curvm?

ALD150 ICF
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Figure 2-3
Typlcal Daily Load Shape
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Load Duration Curves provide a means of integrating hourly unit dispatch declsions over a
seasor]. integrating these decisions across a given season is important when modeing energy
limited 'technologies, such as hydro and pumped storage, as well as purchases with a maximum
energy, limit, such as off-gystem purchases. Each of these curves is approximated using 10 steps
or load “segments.” Figure 2-5 shows a typical segmented Load Duration Curve.

Based on the Load Duration Curves, IPM® dstermines the dispatch of generating units for
each segment in each season. That is, it determines which units are operated during each
sagment (and at what level) to maeet the lead at minimum cost, Rubject to various tachnical
constraints (e.g., forced outages, maintenance outages, minimum turmdown, etc.). Using thase
sagmant-by-segment dispatch patterns along with houry load data, the model also calculates
hourly marginal energy costs.

BLOOST ICF
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Figure 2-4
Typical Daily Load Duration Curve
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n addition to operating constraints on PJM, such as the must-run constraints discuszed
above, IPM® takes into account planred outages (.e., for maintenance), forced outages (i.e.,
unanticipated shut downs), and unit-by-unit emission conatrainis, Planned outages can be either
specified to correspond with the actual plan of the wtility or optimized by the model using the
critaria for reserve |evelization. Unit-by-unit Information on planned outages by seascn can be
provide? to IPM® based upon aclual cperating experlancs.

I
b

Iorced outage rates on a unit-by-unit basis are also provided as an input. Because forced

outages are not within tha control of the wtility systam, they generally do not vary by season. As in
the ca‘sf of planned outages, forced outage informatian is based on actual operating experience

for existing units. For future units (and QFs), #t is based largsly on engineering and vendor

studies.
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MODELING THE PJM SysTem using IPM

| For several years, the availahility of low variable cost coal capacity over and above iocal
load Jevels in Western parts of PUM (notably the service teritory of Pennsyvania Power & Light)
has pf‘ovided opportunities for the sale of such power to displace high variable cost oil or gas
generation in the Eastern pans of PJM (e.9.. the senvice territories of JCPAL and Public Service
Electric & Gas in New Jersey). A similar situation exists with respect to the sale of low variable
cost, coai-fired power from Allagheny Fower System and American Electric Fower in the ECAR
(East |Central Area Rsilabliity} region to utilities in the Eastern part of PUM. The economic
incantve to displace high variable cost power with low variable cost power has resulted in a
arter ot supstanta; flow of power from West 10 East within PdM. Transmission consiraints,
r, restrict the level of powar that can be transmitted between thesa regions. Tharefore, it is
useful|for analytic purposes to divide PJM into differant reglons and represent quantitatively the
transrrtxss‘on constraints that exist between regions,

\ Based on analysis of physical transmission constraints, ICF Resources divides PJM into
the foliowing thrae ragions.?

+ East PJM which includes the service temitories of Adanmtic Electric, Public
. Servica Electric & Gas, Jersay Central Power & Light, PECO Energy Company,
} and Delmarva Power & Light.

e West PIM which includes the service territories of Pennsylvania Electric,
Matropolitan Edison, and Pennsyivania Power & Lignt.

i  South PUM which includes tha service territories of Baltimore Gas & Electric
and Potomac Electric Power Company.

The division of PJM into regions has important implications lor representing capacity and
1ransrmhs;on constraints in IPM. in particular:

nerat ity: For analytic purposes the generating capaclty included
within a PJM region such as, for example, East PJM is the capacity that is actually
located in the geographic area covered by that region. Certain utilities in the East
h‘lay. of course, heid shares of capacity that ie located in the West (e.y., PECO
nergy. an East PJM utility owns a substantial share of the Peach Bottom nuclear
nits 2 and 3, which are a part of Wast PJM capacity). Fof purposes of dispateh
uch capacify Is caunted as capacity in the Wast, i.e., the area where it is located.
lso, although Jersey Central Power & Light. Pennsyhania Electric, and
Metropolitan Edison ara all subsidiaries of Genaral Public Utilitiss ("GPU™), the
anerating capacity owned by the individual companies Is placed in the reguon in
hich such capaclty is tocated.

5 inte: The transmission constraints stats, in mathamatical
terms, the maximum level f powser that can ba transferred between ragions. For
xample, one transmission constraint provides a mathematical equation for the

l .
? The P.gM Wties &iso use the concapt of /egions or areas within FIM, to caplure the impact of lransmisgion constraints. PECO
Energy, in Tm’cwm, has usod a thraa-area approach ior formulahng its least cest plan.
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' maximum level of power that can be moved from the West to the East, given a
! certain level of tioa from West 1o South. The constraints aiso place absolute
' bounds on the level of power that can be tranamitted from one region to another.
| By ensuring that the dispatching of plants to meet loads at least cost
simultancously satisfies these transmission ccrstraints, the model-based dispatch
mimics the real-world. Based on currently available information, the PUM utilities
are not likely to complete any major transmission projects that would mean a
substantial change in our assumptions on transmission limits.

SEGMENTING THE LoaD DuRraTioN CURVE

The sagmantation of the Load Duration Curve is an important step in IPM-based analyses.
The ffirst step in the segmentation process is to analyze the hourly load data, by month, to
determine the numbar of reprasentative seasons per year that are necessary to characterize the
seasonai Ioad patiams. Based upon an analysis of hourly Joad data for PJM, ICF Resources
determmed that it would be appropriate to divide the year into three seasons: summer, shoulder
and wmfer Tahie 2-3 shows the combination of months represented in each season.
|
|

TABLE 2-3

I\ SEASONAL BREAKDOWN [N IPM

Seasan. : nths Ing! Hours/Season Proportions of Year
Summer June, July, August, Septembar 2,928 33.4%
Shouk‘rler March, April, May, October, November 3,672 41.9%
Winter December, January. Fabruary 2,180 24.7%

Total . 8,760 100.0%

: The sacond step is to divide each season into segmanis in such a manner that the hours
in each segment are very similar In 1erms of the ievel of peak load. The actual load for ali hours
represented In one segment will generally not be identical; however, by carefully spiitting the load
duratian curve into ten segments of varying width, & is possible to achieve an adequate represen-
tation pf the seasona! load duration curve. The development of the Load Duration Curve for the
PJM pool as well as for IPM's East, West, and South PJM is based upon available industry
infarmation on load data and load shapes.

!A!‘\. example of the segmentation of tha PJUM poclwide load duration curve is shown in
Figure 2-5. Saveral points about Figure 2-5 are worth noting:

« { There are telatively few houss guring which demand is at or about the annual peak
load (49.0 GW in 1285).

I N
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o For 40% of the season, loads were at a level higher than about 33 GW, conversely,
for 80% of tha hours loads wera lewear than 33 GW.

! o Loads rarely fall below about 15 QW, or 25 porcent of the summer peak load.
I
Figure 2-5
lllustration of Sagmentation of the PJM Poolwide Load Duration Curve (Summer Season)
Segrnent  Ralaticnship ta tima-of-day
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| e shape of the demand curve is important because it is the intersection of demand and

available resources (the pooiwide supply curve), on an hourly basis, that determines marginal
energy costs and, hence, the dispatch of individual resources on the PJM system,

e third step in the segmentation process s to establish ths relationship between the
segments and the time-of-day pericds,

ICF Resources anelyzed the howrly observations contained in the seasonal {oad duration
curves such as the one shown in Figure 2-5 in order to establish the relationship of segments to
:ime-of-?ay. This analysis showed that:

d: For mast PJM utilities, the hourly observations represented in segments 1
through 5 met the peakshour definitions with a very small number of

#* ICF
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exceplions. Segments 1 through 5 represent about 40 percent of the hours of
the ssason which is the proportion of annual peak-hours for most PJM utilities,

e Bogments 6 through 10 generally represent the off-pegk hours, which account
for about 60 percent of the hours of the season.

UN=SPECIFIC DATA

} Unit-by-unit information for existing genarating capacity is a part of ICF Resources' PJM
Generating Unit Data Base, which is one of the major input filas provided to the IPM. This
comprehensiva daa base, built and maintained by ICF Resources, containg unit-by-unit
information not only on planned cutage and forced outage rates, but also on such items as
summer cacacity, heat rates, varlable pperation and maintenance costs, and emission limits. For
modeimg purposes, units in the same model region that possess similar economic and cperating
characterla‘ucs (e.g., similar fusi prices and sources, similar heat rates, similar outage rates, ate.)
are comblned to yield larger “aggregate units”. For example, nuciear plants in East PJM are
treatad as one large aggregate unil. Aggregation need not sacrifice features specific to individual
units., For exampie, the shutdown of a specific unit can be readily modeled by appropriately
raducrng the capacity of tha corresponding aggregate unit.

i
| EMISSION AND ACID RAIN LEGISLATION

i Allowable emission rates on a unit-by-unit basis can be provided as an input to the IPM.
Currently, these emission rales are determined by the regulatory status of the plant (e.g., plants
coverad by the New Source Pericrmance Standards ("NSPS"} of 1977; plants not covered by any
NSP§ but subject to State impiementation Plans (“SIPs™); etc.).

The IPM provides a flexible framework to model different acid rain provisions. in particular,
each|mcdel unit can be provided with a number of comphance options such as scrubhing, coal
switching, or allowance purchases at a “market price” and the choice between options can be
based upon achieving least cost comptiance within the requirements of the law.

The treatment of acid rain compliance for purposes of this study is further discussed in
Chapter Three.

| ..
ANALYTICAL OUTPUT

i Generation has value in both PJM’s capacity market and the electric energy market. ICF
Rescl rces’ compatitive price of wholesale electric generation projections are therefore based on
separate projections of the competitive price of electric capacity and the competitive price of

-octrc enargy. with the total being the sum of the two.

| The competitive enargy price projections were prepared using ICF Resources’
reprasentation of the PJM system uslng its Integrated Planning Model (IPM®). As discussed
above, 1PM® utilizes a linear programming algorithm to find an eptimal dispatch pattem and cholce
of rplr.ource options to meet electric energy demand at the minimum cost. By overaying hourly

"‘“‘T’ : ®ICF
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loaci data anto this dispatch pattern, the model calculated a marginal energy cost, i.e., competitive
enngy prica, far each hour.

The projection of the compatitive price af capacity is based upen (i) the forecasted
capaeity and load batance in PJM and (i) market information available from recent capacity sales
and purchases enterad into by PJM utiltias. As discussed above, interactions between buyers
and sellors in the existing PJM market can be seen as a functioning Mmarket. In equilibrium, when
capaclty and demand are in balance, i.e. when amount of capacity available on the pool is equal
to thé expected peak plus required capacity resernves, the spot capacity price is set by the cost of
installing a combustion turbine. This & because a combustion turbine is the scurce of new
capacity with the lowest capital cost. During periods of excess capacity, the price of capacity is
lower, but not zero. This is due to the positive benefit additional capacity creates by lowering the
probz[b-hty of a supply shortage.

— e —
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CHAPTER THREE
Formulating Key Assumptions

INTRODUCTION

ICF Resources was requested by PECO Energy to provide an independent ferecast of the
competifive price of wholgsale generation in the PUM system This chapter focusas on the key
assumplions underlying the analysis. Five economic variables in particular are major
determiriants of marginal energy costs on the PJM system:

- Load Growth

. Capacity Additions

. Fusl Pricas

Acid Rain Compliance
Nuclear Performance

Assumptions éonceming these variables are summarized in Table 3-1 and are discussed more
fully balgw,

LOoAD GHOWTH

Load growth is an important determinant of marginal energy costs. As loads increase.
PJM must wrn o increasingly expensive units on the margin, thereby increasing the marginal
energy c:ost on the pool. Between 1985 and 13995, PUM energy requirements and peak loads
incraasaF atabout 2.75 parcent per year. PJM utility forecasts durlng this period called for annual
average growth rates of less than 1.5 percent. Current PUM forecasts also anticipate significantly

lower tth experienced load and generation growth at about 1.2 parcent per annum through
20085, .

ICF Resources belisves that the PJM ferecast is too conservative to be the basis of a
reallstic Base Case. The eventual introduction of retail competilion may provide the impetus for
greater [oad management efforts and reduced icad growth, Hence, future growth rates may be
lower than experienced in the recent past. Nonetheiess, wa believe that growth rates will be
higher than currently projected by PJM utilities. Our Base Case assumpticn, therafore, is for load
and generation growth of 2.3 percent par year through 1999, Projected paak load and anorgy
requirements for the Base Case through 1999 as well as racent historical data are shown in
Figures 3-1 and 3-2.

ALDOIS0 : SICF
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Table 3-1
Overview of Koy Assumptions
Paramater Value

Nat intemal Demand 1897 Faoracast 45,738 MW

1598 Foracast 46,372 MW
Not Enargy for Load

1807 Foracast 246,608 GWh

1908 Faracast 250,390 GWh
Paclwide Planning Resenea Margin 18%

Fespense 1o Load Growth

Lower load growth doss not necassitate additional capacity

Gereratitg Unit Non-Fuet Variable
O&M Cots

$1.0t0 82.0/MWh

Seasona| Henry Hub Gas Prices Season
(3/mmBty) Year Summor Winter Shouider
1997 1.77 2,08 1.88
1998 V.77 2.04 1.88
Seasonal  Gas Transportation Season
(S/mmBg} Year Summet Winter
! 1897 032  083. 045
i 1998 .32 0.63 0.45
Examples of Deliverad Ol Prices 1% Resid Distillate
{$/mmB) 1997 3409 408
1898 308 4,06
Exampies of Dalivered Coal Prices Cromby 1
(S'mmBiv) 1997 1.48
1998 1.45

Coal Plant Availability

Avarage coal unit avaiability of about 82.4%

Acid Rain Legiglation

Units assumed 16 scrub arg: Cromby 1, England 2, Eddysione 1-2,
and Conemaugh 1-2.

|

Nuclear Prﬂormanca Annual Capacity Factor
) 1897 75.1%
- 1988 _75.1%
Salem Nu}:lear Unit 2 is assumed 1o be back on-line.by 1897. Unit 1 is assumed to

be off-ine throughout tha foracast horizon.

Power Pufchases by individual utllmes
and the PrM Poot

i

Expiicit consideration given to power purchase agreaments that
affect the energy market: PEPCO and OES/APS (450 MW), and
Economy engrgy availakle from the ECAR region.

Schuylkilll Cromby 2, & ODelawars | End of 1888

Rgﬁremedt

RLDO150 ®ICF
DRAFT ICF Rasoureas Inoorporated

Page 17




1
;
1
H
.
:

@ o

Figure 3-1
Projected Electric Energy Requirements for PJM on a Pool-Wide Basis
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Resp;ounme 10 LOAD GROWTH: THE ADDITION OF NEW CAPACITY

! Lowar-than-expacted electricity sales combined with the completion of previously planned
coal ;and nuclear plants produced a situation of excess capacity nationwide in the electric utility
mdustry in the early 1980s. In the PJM region, the completion of several nuclear power plants
(e.g PECO Eneorgy’s Limerick 1 and 2, Pennsylvania Power and Light's Susgquehanna 2, and
Pubin Service Electric and Gas' Hope Creak 1) had created excess capacity by the mid-1980=. In
fact, .tha presence of this excess capacity helped utilities meet inereasing loads in the iate 1380s
without serious problems.

| The completion of plants that appeared in hindsight o be unnecessary, and at costs that
substantially exceeded earlier projections, prompred regulators to deny the pass-through of
portipns of the capital invested. These actions have heightened utility concerns about the risks of
undertaxing large capital expenditures. Current publicly announced plans of electrie utiities in
PJM continue to reflect a reluctance to commit to large capital expenditures,

ALDG{50 #W
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1 Figure -2
Projected Summer Peak Logds for PJM on a Pool-Wide Basis
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Utility plans cail for additional incremental capacity needs to be met with a combination of
unit Uprates and as yet unspeacified purchases. This strategy minimizes the capital at risk and
aliows utilites to take a “walt-and-see” approach in the short-term. In general, there is an
unwillngnass 19 commit to bringing omdine substantial amounts of new baseload capacity.
Throygh the mid.1980s, PIM utilities did, however, sign contracts for substantial amounts of QF
CEPGTW- as discussed below.

The capacity addiions undertaken over the forecast period in this study can be
categcrized as follows:

Must-Run QF Capacity: Cur short-lerm projection (through 1998) of must-run QF
capacity is based on ongoing research that draws upon utility filings at state
commissions, state-level surveys, QF filings at FERG, and trade press repons. We
use an assumption that is very close to the 1995 PUM/MAALC forecast with the
excaption that we do not include savaral units which are stil “on the books” but
which have bean recantly bought-out or otherwise tarminated.

: A number of PUJM QFs aro dispatchabla. Because the

oontractual tarms of all these QFs are not readily available, we have treated some
as digpatchable QFs and others as must-run.

RLBO15A — &icr
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Eirmly Schedulad Utlity Capacity: This category refers to utility-owned baseload
capacily which utilities are committed to build. For PUM, there are currently no
large projacts in the “firmly scheduled pipeling”.

Curreptly Planned Utiity Capagity: Utilities alse have plans to bring online

additional units in tha future, aithough these plans are, as of now, flexible (l.e., they
are riot in the “firmly scheduled pipeline”). For example, JCPL has plans to add
substantial amounts of gas turbine capacity In the late 19908 and beyond. We
have included in our forecast only those utility planned builds that have gained
regulatory approval. In addition, near term ioad growth under the ICF Base Case
creates a nead for additional capacity te meet poclwide reserve margin
requirements by 1998 . Due to the short lead time, this raquirement is met with
about 750 MW of combustion turbine capacity.

FueL ?mcss

| :
I Base Case fuel prices are based on ICF's Buik Power Service 1997 Fuel Markets Outiook.

Note that all prices shown are in 1996 dollars.

!
1 OIL PRICES

|

| Delivered residual il prices are based on ICF's forecast of commodity prices plus a
transportation adder of $1.00/bl. The undarlying forecast price of crude oil is virtually static
through the forecast period at $18.47/obl in 1997 to $18.43/bbl in 1398 ($1996). Product prices
ware derivad based on inter-grade differentials, Ceveloped by ICF.

! Gas PRicES
|

': The gas prices used in this anatysis are based on ICF's long-term forecast. This forecast
shows, commaodity gas prices increasing at 2.3% between the 1996 value of 1.773/mmBtu and the
1997 yalue of 1.81 $/mmBtu. Seasonal variation at Henry is assumed to be about 8%. The
delivered gas price forecast for PJM units is based on the addition of appiicable seasonal
interruptible transpontation rates to forecasted commodity prices.

Caai, PRICES

Coal price forecasts are based on ICF's commodity price forecast plus plant specific
transportation adders. Coal prices are expecled to decrease on a real basis from current levels
du¢ to continued improvements in coal mining productivity.

NUCLEAR PERFORMANCE

Nuclear capacity currently accounts for about 25 percent ot utility capacity and, in 1998,
about 5?’ percent of total generation in the PJM region. While its capital cost ie high, the variable
cost o( nuclear powaer i low {about 10-15 mills/kWh) and this, combined with the high cost of
shutting down and restarting a nuclear reactor, means that PJM's nuclear plants generally will be
fully utiized when available. Because it is a fow variable cost source, good nuclear performance
acts to:decrease the dispatchaktility of more expensive units.

ACBG150 eI
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Annual nuclear capacity factors tend to vary substantially from year to year. While part of
thig variability results from the scheduling of down-time for refueling and scheduled maintenance,
which does not tand to foilow an annual oycle, thers is nonetheless an underlying slement of
unpredictability, even in the short term. A large part of this unpredictability resutts from the
relatively long down-time required for unscheduled maintenance. either to prevent developing
proplems or to respond to Nudlear Ragulatory Commission (NRC) requirements. While economic
incentives may Increasingly make it desirable for PJM to employ preventative maintenance to
avaid forced outages, some degree of unpredictability will almost certainiy remain.

PJM nuclear performance has been improving rapidly ovar the past reveral years.
Between 1991 and 1984 nuclear capacity factors in PJM averaged 75.2 percent. Increased
ma‘"ket competition should provide an impetus for increased utility efforts aimed at improving
nuglear performance, |CF Resources’ Base Case assumption is that the trend toward improved
perjormance will continue such that near<term nuclear performanee in PJM will be 75.0 percent
dur|ng the forecast horizon. The PJM Official Forecast Case assumas nuclear performance of
75.1% in 1997 and 77.1% in 1998,

In early May, 1985, the 1,106-megawaft Salem Nuclear Unit 1, iocated in New Jersey, was
removed from service due to maintenance problems at the unit. The second unit was also shut
down in June due to maintenance problems. Based nn current ICF Rsesources’ research, wa
ars‘zﬂme that Unit 2 will return to service in the third quarter of 1897, while, Unit 1 remains
unz aifable during the forecast horizon.

l
|
PURCHASES

PJM utilities have entered into a number of power sales agreements with other regions
and utilities, These transactions, which are handled explicitly by IPM, effect poolwide marginal
enaygy cost and therefore also effect the dispatchability of other sources of electric energy on the
PJM poal. For this analysis, the following power purchasa agrooments with entities outside PJM
havr been explicitly included:

¢ A 450 MW purchase of energy and capacity by Potomac Electric from Ohio Edison, which
continues throughout the study horizon,

° A 50 MW purchase of energy and capacity by Jersey Central Power & Light of Niagara
Mohawk NUG capacity beginning in 1997 and ending in 2004,

» Feonomy electric energy from ECAR of up to 22,000 GWh/year at a variable cost of 18
millg/kWh (1998%) is assumed to be available to PJM utiities. This economy energy is
dispatchabte from a PJM perspective. Each PJUM utility is assumed to get a pro-rata share of this
ecohomy energy that is purchasad by the pool. :

el ——
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CHAPTER FOUR
DiscusSsION OF RESULTS

ICF Resources’ compatitive price of wholesaie electric generation projections are based
on|separate projections of the competitiva price of slectric capacity and the competitive price of
eleﬁgric energy. This section presents and discusses the results of ICF's projections and the key
factors undarlying these results.

CUMPETITIVE ENERGY PRICE PROJECTIONS

As discussed ir Chapter Two, tha PJM systeam operates as a tight pool. The PJM dispatch
cepter dispaiches, on a real-timae basis, units to meet loads at the lowest variable cost, subject to
va{ious constraints such as minimum turndowns and transmission constrains discussed in
Chapter Two. IPM determinas the dispatch order tor each season, segment, and year using the
Lo{ad Duration Curve. By overiaying hourly load data onto this dispatch pattern, model calculates
a marginal energy cost for each hour,

To more accurately represent the transmissicn situation and regional generation mixes
within PJM, # was necessary to divide the PJM system Into three reglons. Because of these
differences, the marginal energy cos! forecast for sach of the three ragions will vary. To derive an
estimate of pooiwide marginal gnargy prices for the avaluation of PECO's Competitive Transition
Cl-'arge. ICF calculated the generation weighted average of the three individual regions.

During the deveiopment of the IPM representation of the PJM system, the model was
calibrated by backcasting 10 an actual historical year. Historical information, such as nuclear
pafommanca, hydroatactric generation levels, actual fuel prices at utility units as reported to the
Federal Energy Regulatory Commission (FERC), purchased power from non-utility generators,
pe;ak load, and net generation were used as inputs for the calibration year of 1993. The model
was calibrated to both energy outputs by unit type and marginal energy costs. The calibralion
mlrarginaf energy price results for a single region - the Eastem region of PUM -- are presented in

Taple a-1.
i
f TABLE -1
! 1993 Historical and [P Backoast East PJM Marginal Energy Cost
| {(19938/MWH)
' Annual
Saurca Peak® Off-Pegk Average
PJM Reported Lambda' 27.4 18.7 21.8
| IPM Backeast 252 188 21.1
' FERC Form 714 for East PUM '
? peak hours ara 8 a.m. 1o 7.50 p.m., Manday through Friday.
ALDO150 $ICF
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Table 4-2 provides ICF Resources’ Base Case projections of the competitive poofwide
enefgy price in PIM.

i Table 4-2
Poolwide PUM Competitive Enargy Price Projections (19965MWh)

ICF Base Casa
Peak! Off-Paak
1995° 26.6 18.2 212
1997° 26.1 20.6 22.6
1238 24.8 19.1 21.2

l ' Paak hours are B a.m. to 7.58 p.m., Monday through Friday.
2 Based on aciuai PUM system Inmbda lilings {acfjusted to 1996 dollars)
* Average for November and December 1997,

I As shown in the above table, poclwide margina! energy cOSts are projucted i remain near
1895 |evels in the near-tenn. Between 1995 and the beginning of the forecast period, the relatively
moé:last increase in the price of natural gas and electricity demand in PJM ars fcr the most part
offset by declining real oil and coal prices. in addition, Salem 2 is assumed to return to sarvice in
latg 1997, contributing a significant amount of low-variable cost energy. As a result of these
factors, poolwide marginal energy ¢osts 0o not Increase above 1995 levels in the ICF Bace Case.
Note that the refatively higher prices shown for 1987 do not reflect average prices for the entirg
year, but for only two months, November and December, when gas trangportation prices and
ma{ginal energy pricas are expected to be slightly higher than annual average.

|

; .
Cqupsrmv: CAPACITY PRICE PROJECTIONS

f

| The projection of the competitive price of capacity is based upon (i} the forecasted
capacity and load balance In PJM and (ii) market Information aveilable from recent capacity sales
and purchases entarad into by PUM utiities. In equilibrium, when capacity and demand are In
balance, i.e. when amourt ¢f capacity available an the pool is equal to the expected peak pius
required capacity reserves, the spot capacity price is set by the annualized cost of a new
combustion turbine. This is because a combustion turbine is the source of new capagcity with the
lowes: capital cost. During periods of excess capacity, the price of capacity is lower. but not zero.
T;i;is due In part to the positive benefit additional capacity creates by lowering the probability of a
supply shertage. )

Currently, the PJM system is experiencing an excess capacity situation, which is reflacted
in|capacity belng priced weall below the cost of a new turbing. Based on the analysis of recent
markel aciivity, the supply and demand balance within PJM, and communications with bufk power
representatives of PECO Energy, ICF Resources’ projects a competitive pure capacity value of
S]B.Q per kW per year for 1997 and $198.5 per kW per year for 1998. The projecled increase in
thra competitive capacity value between 1997 and 1908 reflects the tightening supply and demand
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balance between these years. Because capacity has greatest value during peak hours it is
ap‘propriate to create a time-of-day value of capacity. Tha allocation of the annual prica of
capacity 1o peak hours is shown in Table 4-3.

| Tabie 4-3
Competitive Capacity Price Projection
(1996 Dollars)
Year Capacity Valua Capacity Factor Tima-of-Day Capacity Value
1867 $18.0 /kW-yr 36.71% $5.57/MWh
1998 $19.5 /kW-yr 35.71% $6.23/MWh

Cfl.'*MPErmVE WHGLESALE GENERATION PRICE PROJECTION

{ As discussed in an earller section, the campetilive wholesale generation price is equal to
the sum of the competitive price of wholesale energy and the competitive price of wholesale

cafpacity. ICF Rasources' projections of tha competitive price of wholesale generation are
prosertad in Table 4-4,

Tabie 4-4
Pootwide PJM Competitive Wholegale Generation Price Forecast (19965 MWh)

ICF Base Case
Peak’ Qff-Peax Al Hours
19972 31.7 20.6 246
1998 31.0 191 234

' Peak houts are 8 a.m. lc 7.59 p.m.. Monday through Friday.
Average for November and Qecermnber 1997.
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VERIFICATION

I, Judah Roga, hereby daclare that | am Vice President, ICF Resources. Inc.: that as such
| am authtrized to make thia verification on its behalf; that the facts in the feregeoing document are
true to the bast of my knowledge, information and belief, and that | make this verification subject
to the penaltias of 18 Pa. C.5. § 4804 pertaining to false siutemants to authorities.

Han_

Judsh Rose, Vice President

Date; May 21, 1887




