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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 11-112 Answer: 

The information requested is provided as Attachment Environmentalists I I - l 12(a). 

Responsible Witness: T. P. Hill, Jr. 
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§ 5 7 . 1 4 1 . Gene ra l 

Accompanying Forms: 

None 

Discussion: 

PECO Energy f i les'this Annual Resource Planning Report (ARPR) wi th the 
Pennsylvania Public Utility Commission (Commission) in response to 52 Pa. Code 
§§ 57.141 - 57.1 53 . 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 also be 
viewed at PECO Energy off ices. 

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 conf ident ial : 

Page Description 
10 Table § 57 .146-A - Fuel and General Inflation Assumptions 
11 Table § 57.146-B - Average Energy Cost Projection by Fuel Type 

A - 15 IRP-ELEC 3B - Existing Generating Capability (Supplemental Information) 
A - 17 IRP-ELEC 4 - Future Generating Capability Installations, Changes and 

Removals 
A - 18 IRP-ELEC 5 - Cogeneration and Independent Power Production Facilities 
A - 20 IRP-ELEC 6 - System Cost Data 
A - 25 IRP-ELEC 8A - Distribution of Net Generation by Fuel Type 
A - 47 IRP-ELEC 11 - Comparison of Costs of Preferred Resource Plan with 

Alternative Plans 

1997 ARPR - 3 



§ 5 7 . 1 4 2 . F o r e c a s t o f E n e r g y Resources , D e m a n d s a n d Rese rves . 

Accompanying Forms: 

IRP-ELEC I A . Historical and Forecast Energy Demand (Base, Low and High) 

IRP-ELEC I B Historical and Forecast Peak Load (Base, Low and High) 
IRP-ELEC I C Historical and Forecast Number of Customers (Base, Low and High) 
IRP-ELEC 2A Estimated Summer Peak Resources, Loads and Reserves 
IRP-ELEC 2B 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 f irst developed which affect all classes of service and 
then assumptions which specifically apply to each class are developed. This 
procedure is fo l lowed 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 I A - 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 provided in 
response to §57.146 and are shown in Tables §57.146-A and -B on pages 7 and 
8, respectively. 
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§ 5 7 . 1 4 3 . E x i s t i n g a n d P lanned G e n e r a t i n g C a p a b i l i t y . 

Accompanying Forms: 

IRP-ELEC 3A. . '. Existing Generating Capability 
IRP-ELEC 3B Existing Generating Capability (Supplemental Information) 
IRP-ELEC 4 Future Generating Capability Installations, Changes and Removals 

Discussion: 

PECO Energy currently plans to continue in operation ail of its currently operating 
generating capability through the 20-year planning 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 Acquisi t ion" 
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 t w o . 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 wi th 
the present value of net benefits equal to $25 mill ion. The rotors are to be 
replaced with a newer, more efficient design which wi l l result in a 50 MW of 
additional capacity per unit wi thout requiring additional fuel . 

1997 ARPR - 5 



§57.144. Transmission Line Projection. 

Accompanying Forms: 

IRP-ELEC 12 '-. 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 cable. 

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

Accompanying Forms: 

IRP-ELEC 5 Cogeneration and Independent 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 6 System Cost Data 

Discussion: 

The detailed calculation necessary for the data provided in Form IRP-ELEC 6 is 
performed by a computerized production cost model. This model is also used to 
calculate 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 wi th other 
utilities or non-uti l i ty generation; or transactions with costs based on 
predetermined formulas. Both unit commitment and dispatch decisions are 
simulated. 

Transactions wi th in a pool are based on a predetermined formuta. 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 fol lowing pages Tables §§ 57.146-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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PROPRIETARY AND CONFIDENTIAL 

This Page Intentionally Left Blank 
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PROPRIETARY AND CONFIDENTIAL 

This Page Intentionally Left Blank 
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§57.147. Forecast of Generating Capability and Generation Distribution. 

Accompanying Forms: 

IRP-ELEC 7A Distribution of Net Generating Capability by Fuel Type 
IRP-ELEC 7B Scheduled Imports and Exports 
IRP-ELEC 8A Distribution of Net Generation by Fuel Type 
IRP-ELEC SB 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 Summary of Demands, Resources and Energy for the Past Year 

Discussion: 

Form IRP-ELEC 9 provides the appropriate information. 
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§57.149. Energy Conservation and Load Management. 

Accompanying Forms: 

IRP-ELEC 10A Conservation and Load Management Program Description 

IRP-ELEC 10B Conservation and Load Management Program Summary 
IRP-ELEC IOC Conservation and Load Management Cost Benefit Analysis Inputs 
IRP-ELEC 10D Conservation and Load Management Cost Benefit Analysis Results 
IRP-ELEC 10E 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. 1-900005). The filing contains 
information concerning the program selection and evaluation process, which was 
performed using Annual Resource Pianning principles and methods, and details of 
the design of each program chosen for inclusion in the plan. The 1995 DSM 
Program has not yet been approved by the Commission. 

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

In the plan PECO Energy proposed the fol lowing 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 
f rom both the traditional perspective of demand side management as a resource 
opt ion, and the perspective that the electric uti l i ty industry is becoming more 
competi t ive. 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 IOC 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 from the 1995 DSM pian 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 w i th 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, wi th 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 Schuylkill 
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 Philadelphia provides system reliability 
which would be extremely diff icult 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 ef forts 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 1995 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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Crombv 1 and 2, Delaware 7 and 8, Eddvstone 1. 2, 3, and 4, and 
Schuvlkill 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 Acquisition 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 additionai capability to 
serve its customers' needs. This acquisition 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. 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 wi th a one year delay in implementat ion, as well existing and recently 
designed DSM programs. 

Salem 2 Derate: 
The unit capacity wil l be increased as one benefit of required station 

engineering work. A comparison of this additional capacity wi th the Limerick and 
Peach Bottom upgrades previously described, indicates that this project is highly 
beneficial to PECO Energy customers. 

Non-Util ity Generation: 
A total of 178 MW of non-util ity 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 f rom 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 Cont inuat ion: 
Operating licenses for the Conowingo and Muddy Run stations extend 

through the 20-year period. 
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Conemauah Station Service Continuation: 
This jointly-owned coal-fired station is expected to remain in operation 

through the 20-year period. Flue gas desulfurization scrubbers were installed to 
meet local air emission requirements as well as Clean Air Act Amendments of 
1990, Title IV requirements. 

Kevstone 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 Ac t 
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 f laws. 

Replacement wi th a new, more efficient design will provide the company wi th 50 
M W of additionai 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 I A (LOW) delays 

the first resource bidding capability to beyond the 20-Year period. The high load 
growth scenario requires an advance of the f i rst resource acquisition 
approximately two years. As the Company is not dependent on new resources it 
has considerable ffexibility in adapting to lower or higher than expected load 
growth. 
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§ 5 7 . 1 5 1 . New Generating Facilities and Expansions of Existing 
Facilities. 

Accompanying Forms: 

None 

Discussion: 

The Annual Resource Planning Report is developed in accordance wi th 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 900 MW of new generation resources required by PECO Energy starting 
in 2009 are likely to be supplied through some form of competit ive 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 wi th 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 competit ion in the wholesale 
market. In 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 included 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 communit ies 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 wi th in 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 suff ic ient generating 
capacity shall be installed 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 typ i fy the results of 
resource acquisit ion. 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 yielding 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 wil l be of fset 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 f i rst 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 minimal constraints associated 
wi th the geography of PECO Energy's service terr i tory. 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 all-ratepayers test) 
is a measure of the net benefit to the aggregate of all ratepayers. In the case of 
demand-side options, this test measures the combined impact of costs and 
benefits of the part icipant customers and costs and benefits of the util ity. In the 
case of supply-side opt ions, maximizing the TRC net benefit is equivalent to 
minimizing the ut i l i ty 's revenue requirement. 

2. The Rate Impact Test measures the effect of a resource option on the 
uti l i ty's average electric rate (assuming full recovery of revenue requirement). For 
supply-side options, the impact on rates is minimized by minimizing the uti l i ty'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 complex. 
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 Util ity Test is a measure of the net benefit from the uti l i ty's 
perspective. It measures only those costs and benefits which have a direct impact 
on the uti l i ty's revenue requirement. The Utility Test is optimized when the 
uti l i ty's revenue requirement is minimized. 

While the resource viabil i ty criteria can be used objectively as a go or no-go 
criteria, the three system cost/benefit criteria must generally be applied wi th some 
degree of subjectivity since they may at times be at odds wi th each other. 
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§57.152. Formats. 

The fol lowing data forms are contained in Appendix A: 

IRP-ELEC I A Historical and Forecast Energy'Demand 
IRP-ELEC I B Historical and Forecast Peak Load 
IRP-ELEC I C Historical and Forecast Number of Customers 
IRP-ELEC 2A Estimated Summer Peak Resources, Loads and Reserves 
IRP-ELEC 2B ' Estimated Winter Peak Resources, Loads and Reserves 
IRP-ELEC 3A Existing Generating Capability 
IRP-ELEC 3B Existing Generating Capability (Supplemental 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 7A Distribution of Net Generating Capability by Fuel Type 
IRP-ELEC 7B Scheduled Imports and Exports 
IRP-ELEC 8A Distribution of Net Generation by Fuel Type 
IRP-ELEC 8B Scheduled Imports and Exports 
IRP-ELEC 9 Summary of Demands, Resources and Energy for the Past Year 
IRP-ELEC 10A Conservation and Load Management Program Description 
IRP-ELEC 10B Conservation and Load Management Program Summary 
IRP-ELEC IOC Conservation and Load Management Cost Benefit Analysis 

Inputs 
IRP-ELEC 10D Conservation and Load Management Cost Benefit Analysis 

Results 
IRP-ELEC 10E Assessment of Conservation and Load Management Potential 
IRP-ELEC 11 Comparison of Costs of Preferred Resource Plan wi th 

Alternative Plans 
IRP-ELEC 12 Transmission Line Projections 
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§57.153. Evaluation Methodology. 

Accompanying Forms: 

None 

Discussion: 

PECO Energy uses the cost-benefit methodologies described in §57.151 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 tradit ional revenue requirement 
methodology is used. 
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§57.154. Public Information. 

Accompanying Forms: 

None 

Discussion: 

See the response to § 5 7 . 1 4 1 . General on page 1 
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APPENDIX A 

Data Forms 



Company Name: PECO Energy 

IRP-ELEC IA. Historical and Forecast Energy Demand (GWh) 

Load Growth Scenario: BASE 

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) (0 (d) (el (fi (gl (hi <<> (ii 

Energy 
Impact (k) 

•6 1991 9,947 5,136 15,967 1,028 723 32,801 2,585 36 35,422 0 35,423 
-5 1992 9.522 5,222 15,559 960 730 31,993 2,439 36 34,468 0 3 4 , 4 6 0 
•4 1993 10,264 5,623 15,714 770 765 33,136 3,024 36 36,196 0 3 5 , 7 2 ^ 
-3 1994 10,412 5,954 15,622 789 784 33,561 2,606 36 36,203 0 36,207 
-2 1995 10,660 6,222 15,869 859 784 34,394 2,408 36 36,838 0 36,838 
1 1996:! 10,657 6.410 14.976 902 1,404 ^MMP2;945 ; > 106 •:;::i :!i;ui;:35 /25i; 

6 1997 10,653 6,667 15,299 941 0 33,560 2,349 36 35,945 8 35,937 
t 1998 10,732 7,044 15,259 1,042 0 34,077 2,385 36 36,498 30 36,468 
2 1999 10,812 7,346 15,271 1,093 0 34,522 2,417 36 36,975 47 36,928 
3 2000 10,894 7,650 15,248 1,094 0 34,886 2,442 36 37,364 64 37,300 
4 2001 10,976 7,955 15,353 1,095 0 35,379 2,477 36 37,892 82 37,810 
5 2002 11,059 8,262 15,333 1,096 0 35,750 2,503 36 38,289 91 38,198 
6 2003 11,142 8,572 15,314 1,097 0 36,125 2,529 36 38,690 91 38,599 
7 2004 11,225 8,882 15,294 1,098 0 36,499 2,555 36 39,090 87 39,003 
8 2005 I t . 3 1 0 9,195 15,278 1,099 0 36,882 2,582 36 39,500 80 39,420 
9 2006 11,394 9,510 15,262 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 
11 2008 11,564 10,146 15,237 1,102 0 38,049 2,663 36 40,748 64 40,684 
12 2009 11,650 10,466 15,225 1,103 0 38,444 2,691 36 41,171 63 41,108 
13 2010 11,736 10,789 15,216 1,104 0 38,845 2,719 36 41,600 60 41,540 
14 2011 11,823 11,114 15.208 1,105 0 39,250 2,748 36 42,034 58 4 1 , 
15 2012 12,110 11,441 15,201 1,106 0 39,858 2,790 36 42,684 51 42,6f l 
16 2013 11,997 11,769 15,196 1,107 0 40,069 2,805 36 42,910 40 42,870 
17 2014 12,086 12,101 15,192 1,108 0 40,487 2,834 36 43,357 30 43,327 
18 2015 12,174 12,434 15,191 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. 
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Company Name: PECO Energy 

IRP-ELEC IA. Historical and Forecast 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 Usa Energy Energy For Load 
(a> lb) (c) (d) (e) (1) iQ) (h) (i) (i) > Impact (k) 

-6 1991 9,947 5,136 15,967 1,028 723 32,801 2,585 36 35,422 0 35,423 
-5 1992 9.522 5,222 15,559 960 730 31,993 2,439 36 34,468 0 34,468 
-4 1993 10.264 5,623 15,714 770 765 33,136 3,024 36 36,196 0 35,729^ 
-3 1994 10,412 5,954 15,622 789 784 33,561 2,606 36 36,203 0 36,20'M 
-2 1995 10.660 6,222 15,869 859 784 34,394 2,408 36 36.838 0 36.838 
1 1996.; 1O.550J 6,315 1 M ( 8 2 6 857 ! p ™ 7 5 # 2,311 I l l i l W 35,647 
0 1997 10,546 6,410 15,146 855 0 32,957 2,318 35 35,310 8 35,302 
1 1998 10,625 6,506 15,106 853 0 33,090 2,325 35 35,450 30 35,420 
2 1999 10,651 6,604 15,118 850 0 33,224 2,332 35 35,590 47 35,543 
3 2000 10.678 6,703 15,096 848 0 33,325 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 2,353 35 36,048 91 35,957 
6 2003 10,758 7,009 15,161 842 0 33,770 2,360 35 36,165 91 36,074 
7 2004 10.785 7,114 15,141 B40 0 33,880 2,367 35 36,282 87 36,195 
8 2005 10,812 7,221 15,125 838 0 33,996 2,374 35 36,406 80 36,326 
9 2006 10,839 7,329 16,109 836 0 34,113 2,382 35 36,529 73 36,456 

10 2007 10,866 7,439 15,097 834 0 34,235 2,389 35 36,659 67 36,592 
11 2008 10,893 7,551 15,085 831 0 34,360 2,396 35 36,791 64 36,727 
12 2009 10.921 7,664 15,073 829 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 15,056 825 0 34,752 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 3 7 , 2 9 i 
16 2013 11.030 8,134 15,044 821 0 35,030 2,432 35 37,496 40 3 7 . 4 f l 
17 2014 11,058 8,256 15,040 819 0 35,173 2,439 35 37,647 30 3 7 . 6 1 ^ 
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 authonties, sales to railroads and railways 
and interdepartmental sales. 
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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 Industrial Other" Resale Consumption Losses Use Energy Energy For Load 
(a) (b) (c) Id) (e) If) (fl) (h) (i) Ii) 

Energy 
Impact Ik) 

-6 1991 9,947 5,136 15,967 1,028 723 32,801 2,585 36 35,422 0 35,423 
•5 1992 9,522 5,222 15,559 960 730 31,993 2,439 36 34,468 0 34,468 
•4 1993 10,264 5,623 15.714 770 765 33,136 3,024 36 36,196 0 3 6 , 7 2 ^ 
-3 1994 10,412 5,954 15,622 789 784 33,561 2,606 36 36,203 0 36,207' 
-2 1995 10,660 6,222 15,869 859 784 34,394 2,408 36 36,838 0 36,838 
-1 1996: 10 757 6,989 15,469 wmmm 1,474 35,580 2,421 38,039: ^;^i;:; ; :38,039 : 

0 1997 10,855 6,787 15,361 950 0 33,953 2,467 38 36,458 8 36,450 
1 1998 10,954 7,066 16,530 1,051 0 34,600 2,505 38 37,143 30 37,113 
2 1999 11,053 7,355 15,701 1,102 0 35,211 2,537 38 37,786 47 37,739 
3 2000 11,164 7,657 15.810 1,113 0 36,734 2,664 38 38.336 64 38,272 
4 2001 11,255 7,971 15,921 1,124 0 36,272 2,600 38 38,910 82 38,828 
5 2002 11,358 8,298 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 2,655 38 40,084 91 39,993 
7 2004 11,566 8,992 16,258 1,158 0 37,974 2,683 38 40,694 87 40,607 
8 2005 11,671 9,361 16,372 1,170 0 38,573 2,711 38 41,322 80 41,242 
9 2006 11,846 9,745 16,486 1,181 0 39,258 2,739 38 42,035 73 41,962 

10 2007 12,024 10,144 16,602 1,193 0 39,963 2,768 38 42,768 67 42,701 
11 2008 12,204 10,560 16,718 1,205 0 40,687 2,797 38 43,521 64 43,457 
12 2009 12,387 10,993 16,835 1,217 0 41,432 2,826 38 44,295 63 44,232 
13 2010 12,573 11,444 16,953 1,229 0 42,199 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 1,254 0 43,799 2,930 38 46,766 51 4 6 , 7 1 4 
16 2013 13,147 12,910 17,311 1,267 0 44,635 2,945 38 47,618 40 47, 
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 17,554 1,292 0 46,381 3,007 38 49,426 21 49,405 

'Other* sales include public street and highway lighting, other sales to public authorities, sales to railroads and railways 
and interdepartmental sales. 
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Company Name: PECO Energy 

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

Load Growth Scenario: BASE 

Gross PECO OSM Net Annual 
Index Actual Sales For Peak Load Peak Inter1 Peak Load Load 
Year Year Residential Commercial Industrial Other"1 Resale Requirements Impact ruptible Requirements Factor 
(a) (b) ic) (d) (e) {ft (ill Load11' (h) (i) 

-6 1991 2,750 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 59.46% 
-4 1993 2,498 1,408 2,884 151 159 7,100 0 0 7,100 57.45% 
•3 1994 2,568 1,645 2,701 158 155 7,227 0 0 7.227 57.19% 
-2 1995 2,563 1,678 2,679 160 166 7,246 0 0 7,246 68,03% 
-1 1996;; 2,266:5 ;?eiPM>;i:45:; o wmmwm 6 305 ^i i i i ; iyi i ; i62":51% 
0 1997 2,466 1,598 2,854 156 0 7,074 2 204 6,868 58 .01% 
1 1998 2,513 1,666 2,847 157 0 7,183 6 204 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 1,749 3,026 157 0 7,536 24 204 7,308 58.05% 
6 2003 2,615 1,767 3,076 157 0 7,615 24 204 7,387 58.05% 
7 2004 2,628 ,1.785 3,124 157 0 7,694 24 204 7,466 58.05% 
8 2005 2,652 1,832 3,135 156 0 7,775 24 204 , 7,547 58.06% 
9 2006 2,662 1,902 ' 3,136 156 0 7,856 23 204 7,629 58.06% 

10 2007 2,669 1,921 3.192 156 0 7,938 23 204 7,711 58.07% 
11 2008 2,678 1,941 3,247 156 0 8,021 23 204 7,794 58.07% 
12 2009 2,681 1,961 3,307 155 0 8,104 22 204 7,878 58.06% 
13 2010 2,688 1,980 3.365 155 0 8,189 21 204 7,964 58.06% 
14 2011 2,693 2,083 3,343 156 0 8,274 20 204 8,050 58.05% 
15 2012 2,699 2,104 3,402 155 0 8,360 18 204 8,138 58.34% 
16 2013 2,706. 2,125 3,462 154 0 8,447 15 204 8,228 58.04% 
17 2014 2,717 2,147 3,517 154 0 8,535 12 204 8,319 58.03% 
18 2015 2,745 2,169 3.553 156 0 8,623 8 204 8,411 58.02% 

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. 
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Company Name: PECO Energy 

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

Load Growth Scenario: LOW 

Index 
Year 
(a) 

Actual 
Year 
(b) 

Residential 
(c) 

Commercial 

„ W . , 
Industrial 

le) 
Other"' 

(f) 

Sales For 
Resale 

(0) 

Gross 
Peak Load 

Requirements 

PECO DSM 
Peak 

Impact 
Inter­

ruptible 
Load'11 

Net 
Peak Load 

Requirements 
(h) 

Annual 
Load 

Factor 
(!) 

-6 
-5 
-4 
•3 
-2 

1991 
1992 
1993 
1994 
1995 

2,750 
2,329 
2,498 
2,568 
2,563 

1,424 
1,313 
1,408 
1,645 
1,678 

2,703 
2,689 
2,884 
2,701 
2,679 

143 
141 
151 
158 
160 

151 
145 
159 
155 
166 

7,171 
6,617 
7,100 
7,227 
7,246 

0 
0 
0 
0 
0 

75 
0 
0 
0 
0 

7,096 
6,617 
7,100 
7,227 
7,246 

56.39% 
59.46% 
57.45% 
57.19% 
58.03% 

-1 
0 
1 
2 
3 

;I£;::T.996: 
1997 
1998 
1999 
2000 

2,426 
2,438 
2,436 
2,436 

1,610 
1,572 
1,617 
1,620 
1,624 

<• 7 t t 
2.807 
2,762 
2,773 
2,783 

i i l i i i ;66s 
154 
152 
151 
149 

0 
0 
0 
0 

6,950 
6,959 
6,969 
6,980 
6,992 

2 
6 

10 
15 

204 
204 
204 
204 

6,746 
6,753 
6,759 
6,766 
6,773 

68.86% 
57.93% 
58.06% 
58.21% 
58.30% 

4 
5 
6 
7 
8 

2001 
2002 
2003 
2004 
2005 

2,428 
2,424 
2,411 
2,401 
2,399 

1,626 
1,628 
1,630 
1,631 
1,658 

2,802 
2,816 
2,836 
2,853 
2,636 

148 
146 
145 
143 
142 

0 
0 
0 
0 
0 

7,005 
7,015 
7,021 
7,028 
7,035 

21 
24 
24 
24 
24 

204 
204 
204 
204 
204 

6,780 
6,787 
6,793 
6,800 

. 6.807 

58.60% 
58.72% 
58.85% 
58.99% 
59.15% 

9 
10 
11 
12 
13 

2006 
2007 
2008 
2009 
2010 

2,385 
2,369 
2,355 
2,336 
2,320 

1,705 
1,706 
1,707 
1,708 
1,709 

• 2,811 
2,834 
2,856 
2,881 
2,904 

140 
138 
137 
135 
134 

0 
0 
0 
0 
0 

7,041 
7,048 
7,054 
7,060 
7,066 

23 
23 
23 
22 
21 

204 
204 
204 
204 
204 

•6,814 
6,821 
6,827 
6,834 
6.641 

59.30% 
59.46% 
59.63% 
59.79% 
59.96% 

14 
15 
16 
17 
18 

2011 
2012 
2013 
2014 
2015 

2,302 
2,284 
2,268 
2,255 
2,256 

1,781 
1,781 
1,781 
1,782 
1,783 

2,857 
2,880 
2,902 
2,919 
2,921 

132 
131 
129 
128 
128 

0 
0 
0 
0 
0 

7,072 
7,077 
7,081 
7,084 
7,087 

20 
18 
15 
12 

8 

204 
204 
204 
204 
204 

6,848 
6,855 
6,862 
6,868 
6,875 

60.13% 
60.32% 
60.52% 
60.72% 
60.92% 

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. 
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Company Name: PECO Energy 

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

Load Growth Scenario: HIGH 

Gross PECO DSM Net Annual 
Index Actual Sales For Peak Load Peak Inter­ Peak Load Load 
Year 
fat 

Year 
(b) 

Residential 
(C} 

Commercial 
(d) 

Industrial 
(e) 

Other"1 

(f) 
Resale 

Ifl) 
Requirements Impact ruptible 

Load111 

Requirements 
Ih) 

Factor 
(i) 

-6 1991 2,750 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 2,884 151 159 7,100 0 0 7,100 57.45% 
-3 1994 2,568 1,645 2,701 158 155 7,227 0 0 7,227 57.19% 
-2 1995 2,563 1,678 2,679 160 166 7,246 0 0 7,246 58.03% 
-1 1996^ 2,fctt8j 1,783 2,87B 7,530: ; ^ : ; : i : ^ ; ; . 55 :61% 
0 1997 2,654 1,762 3,029 168 0 7,612 2 204 7,406 54.67% 
1 1998 2,676 1,714 3,141 168 0 7,698 6 204 7,488 55.08% 
2 1999 2,711 1,801 3,105 167 0 7,784 10 204 7,570 55.42% 
3 2000 2,731 1,822 3,153 166 0 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% 
5 2002 2,773 1,863 3,250 165 0 8,051 24 204 7,823 56.03% 
6 2003 2,794 1,882 3,295 165 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 8,312 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% 
11 2008 2,878 2,071 3,469 163 0 8,580 23 204 8,353 57.97% 
12 2009 2,890 2,092 3,527 162 0 8,671 22 204 8,445 58.38% 
13 2010 2,898 2,115 3,589 162 0 8,763 21 204 8,538 58.80% 
14 2011 2,909 2,136 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 59 .71% 
16 2013 2,925 2,272 3,684 161 0 9,042 15 204 8,823 60.17% 
17 2014 2,937 2,295 3,743 161 0 9,136 12 204 8,920 60.65% 
18 2015 2,952 2,319 3 r 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. 
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Company Name: PECO Energy 

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

Load Growth Scenario: BASE 

Index Actual Total 
Year Year Residential Commercial Industrial Other Customers 
(a) lb) ic) (d) • (e) (f) (j) 

-6 1991 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 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 
-2 1995 1,321,379 141,653 3,394 943 1,467,369 
1 1996 1,324,448 142,431 •wmi H<n 1,471,169 
0 1997 1,338,000 143,700 3,199 1,011 1,485,910 
1 1998 1,346,000 144,700 3,099 1,031 1,494,830 
2 1999 1,354,000 145,700 2,999 1,051 1,503,750 
3 2000 1,362,000 146,700 2,899 1,071 1,512,670 
4 2001 1,369,000 147,700 2,899 1,071 1,520,670 
5 2002 1,377,000 •148,700 2,899 1,071 1,529,670 
6 2003 1,385,000 149,700 2,899 1,071 1,538,670 
7 2004 1,393,000 150,700 2,899 1,071 1,547,670 
8 2005 1,401,000 151,700 2,899 1,071 1,556,670 
9 2006 1,409,000 152,700 2,899 1,071 1,565,670 

10 2007 1,417,000 153,700 2,899 1,071 1,574,670 
1 1 2008 1,426,000 154,700 2,899 1,071 1,584,670 
12 2009 1,434,000 155,700 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 2015 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 I C . Historical and Forecast Number of Customers (Year End) 

Load Growth Scenario: LOW 

Index Actual Total 
Year Year Residential Commercial Industrial Other Customers 

(a) '"(b) (c) (d) (e) If) (i) 
-6 1991 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 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 
-2 1995 1,321,379 141,653 3,394 943 1,467,369 
1 l l i l t i l l l ! 1,324,448 141,400 3,299 H i i i l l i ; i : i 4 ; 7 0 i i i 3 3 ; 

0 1997 1,332,000 141,900 3,200 1,006 1,478,106 
1 1998 1,337,000 142,400 3,100 1,026 1,483,526 
2 1999 1,342,000 142,900 3,000 1,046 1,488,946 
3 2000 1,347,000 143,400 2,900 1,066 1,494,366 
4 2001 1,352,000 143,900 2,850 1,066 1,499,816 
5 2002 1,357,000 144,400 2,800 1,066 1,505,266 
6 2003 1,362,000 144,900 2,750 1,066 1,510,716 
7 2004 1,367,000 145,400 2,700 1.066 1,516,166 
8 2005 1,372,000 145,900 2,650 1,066 1,521,616 
9 2006 1,377,000 146,400 2,600 1,066 1,527,066 

10 2007 1,383,000 146,900 2,550 1,066 1,533,516 
1 1 2008 1,389,000 147,400 2,500 1,066 1,539,966 
12 2009 1,395,000 147,900 2,450 1,066 1,546,416 
13 2010 1,401,000 148,400 2,400 1,066 1,552,866 
14 2011 1,407,000 148,900 2,350 1,066 1,559,316 
15 2012 1,413,000 149,400 2,300 1,066 1,565,766 
16 2013 1,419,000 149,900 2,250 1,066 1,572,216 
17 2014 1,425,000 150,400 2,200 1,066 1,578,666 
18 2015 1,431,000 150,900 2,150 1,066 1,585,116 

Pa.PUC Revised Apr-97 
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Company Name: PECO Energy 

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

Load Growth Scenario: HIGH 

Index Actual Total 
Year Year Residential Commercial Industrial Other Customers 
(a) (b) (0 id) le) (f) (j) 

-6 1991 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 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 
-2 1995 1,321,379 141,653 3,394 943 1,467,369 
-1 1996 1,334,593 143,150 3,350 996 l ! i i l ! l i i 1 i i 4M ip89 ; 
0 1997 1,347,939 144,650 3,300 1,016 1,496,905 
1 1998 1,361,418 146,150 3,250 1,036 1,511,854 
2 1999 1,375,032 147,650 3,210 1,056 1,526,948 
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 1,557,581 
5 2002 1,416,697 152,150 3,185 1,076 1,573,108 
6 2003 1,430,864 153,650 3,185 1,076 1,588,775 
7 2004 1,445,173 155,150 3,185 1,076 1,604,584 
8 2005 1,459,624 156,650 3,185 1,076 1,620,535 
g 2006 1,474,221 158,150 3,185 1,076 1,636,632 

10 2007 1.488,963. 159,650 3,185 1,076 1,652,874 
11 2008 1,503,853 161,150 3,185 1,076 1,669,264 
12 2009 1,518,891 162,650 3,185 1,076 1,685,802 
13 2010 1,534,080 164,150 3,185 1,076 1,702,491 
14 2011 1,549,421 165,650 3,185 1,076 1,719,332 
15 2012 1,564,915 167,150 3,185 1,076 1,736,326 
16 2013 1,580,564 168,650 3,185 1,076 1,753,475 
17 2014 1,596,370 170,150 3,185 1,076 1,770,781 
18 2015 1,612,333 171,650 3,185 1,076 1,788,244 

# 

Pa.PUC Revised Apr-97 
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Company Name: PECO Energy 

IRP-ELEC 2A. Estimated Summer Peak Resources, Loads and Reserves (MW) 

Resources Peak Load Reserve 
Index Actual Total Inoperabte Operable Non-Utility Scheduled Scheduled Net Total Internal Interr up libift Load Net Internal Reserve Scheduled Adjusted 
Year Year Capability Capabilitv* Capability Impoits Exports Resources Peak Load Load Management Peak Load Margin Maintenance Margin 

•-I (bl (cl (dl (el (fl ff?f Ih) fi) • (il (k) (1) Im) In) (?l 'El 
•6 1991 8.814 48 8,766 0 0 677 8,089 6,810 286 0 . . 6.526 1.C64 

- ^ T T J " . . 

0 1.664 
•5 1992 8,814 48 8.766 0 0 370 8,398 8.966 281 0 6.674 1.722 0 1,722 
-4 1993 8,884 AB 8.836 0 0 400 8,436 6,970 225 0 6,745 1.691 0 1.691 
-3 1994 8,877 0 8,877 0 0 400 8,477 6,970 344 0 6.626 1.851 0 i.asL 
-2 1995 8.954 0 6,954 0 0 400 8,564 7.246 325 0 6.921 1^33 0 

:;i.t996: :£;:::;;%128: 1.609: 7519 ' »i 6 609:; . 0 i.^;^:;:::i:"9;3ae: 

.026,' 

6 1997 8,952 642 8,310 0 6 212 8,098 7.674 204 2 6.868 1,230 1,230 
i 1996 8,882 480 8,402 0 0 179 8,223 7,183 204 6 6,973 1.260 0 1.250 
2 1999 8,876 400 8,476 0 0 185 8.291 7.277 204 10 7,063 1.228 0 1.228 
3 2000 8,870 308 8.562 0 0 191 8,371 7.354 204 16 7,135 1,236 0 1.236 
4 2001 8.989 309 8.680 0 0 197 8,483 7,458 204 21 7,233 1.250 0 1.250 
5 2002 8,983 213 8,770 0 0 203 8.667 7,636 204 24 7,308 1.259 0 1.259 
e 2003 8,977 113 8,864 0 0 209 8.655 7.616 204 24 7,387 1.268 0 1,268 
7 2004 8.97! 12 8,959 0 0 215 8,744 7,694 204 24 7,466 1.278 0 1,278 
B 2005 8.965 0 8,965 0 0 221 8.744 7.776 204 24 7.547 1.197 0 1,197 
9 2006 9,224 69 9.165 0 0 138) 9,193 7.856 204 23 7,629 1.664 0 1.664 

10 2007 9.224 0 9.224 0 0 (38) 9,262 7,939 204 23 7,711 1.651 0 1.551 
11 2006 9,224 0 9,224 0 0 (38) 9,262 8,021 204 23 7,794 1,468 0 1.468 
12 2009 9,624 70 9.454 0 0 (3Si 9,492 8.104 204 22 7,878 i 1.814 0 1.614 
13 2010 9.624 0 9.62* 0 0 1381 9.682 8.189 204 21 7.964 1.698 0 1.698 
14 2011 9,524 0 9,624 0 0 (38J 9,582 8,274 204 20 8,060 1.612 0 1,512 
15 2012 9.824 58 9,768 0 0 138) 9,604 8,360 204 18 8.138 , 1.666 0 1.666 
16 2013 9,824 0 9,824 0 0 (38) 9,862 6.447 204 16 8.22B . 1.634 0 1.634 
17 2014 9,824 0 9,824 0 0 1381 9,862 8,535 204 12 8.319 1.643 0 1,643 
ta 2016 10,124 31 10,093 0 0 (381 10.131 8,623 204 8 8.411 1,720 0 1,720 

•NOTE: Inoperable Capability is the amount of Installed Capacity above the Summer Net Peak Load with the required Reserve Margin. 
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Company Name: PECO Energy 

IRP-ELEC 2B. Estimated Winter Peak Resources, Loads and Reserves (MW) 

1 Resources Peak Load Resetve 
Index Actual Total Inoperable Operable Non-UtitilY Scheduled Scheduled Net Total Internal Interruptible Load Net Internal ! Reserve Scheduled Adjusted 

Year Year Capabil i ty Capabi l i ty ' Capability Genera tars Imports Expons Resources Peak Load Load Management Peak Load Margin Maintenance Margin 

(a) lb) tc) (d) (el ID In) (hi (il (il (k) (1) (ml (n) (Oi (Pi 

•6 1991 9 .212 66 9,146 0 0 786 8,361 6.640 280 0 5,260 3.101 530 2,571 

-5 1992 9 ,212 66 9 ,146 0 0 360 8,796 6.678 287 0 5.391 3,405 0 3.405 

•4 1993 9,317 66 9.251 0 0 400 8,851 5.880 231 0 5.649 3.202 0 3.202 

-3 1994 9 .186 0 9,186 0 0 400 8,786 5,736 350 0 . .. 5 ,385 3,401 279 3,122 

-2 1995 9 ,222 0 9,222 0 0 400 8,822 6.736 360 0 5.386 3,436 280 3.166 

1696 \mmiM. 2,119 7>30V 0 0 206: 7 m. • :> Doa: 5.648; 
0 1997 9 .495 642 8,853 0 0 212 8.641 6,007 204 3 6 .800 2,841 0 2.841 

1 1998 9.546 480 9 .066 0 0 179 8.886 6,100 204 11 5.885 3,001 0 3 . 0 M 

2 1999 9 ,595 4 0 0 9,195 0 0 165 9 ,010 6.179 204 IS 5,957 3,063 0 3.JB 
3 2000 9.595 308 9,287 0 0 191 9 ,096 6,265 204 24 6.037 3,059 0 3 . 0 5 ? 

4 2001 9 ,595 309 9.2B6 0 0 197 9.089 8.338 204 31 6.103 2,986 0 2.966 

6 2002 9 ,595 213 9,382 0 0 203 9 ,179 6,399 204 34 6.161 3.018 0 3.018 

6 2003 9 ,595 113 9 .482 0 0 209 9,273 6,468 204 34 6 ,230 3,043 0 3,043 

7 2004 9,595 12 9 .583 0 0 216 9,368 6.634 204 32 6,298 3 ,070 0 3,070 

a 2005 9 ,595 0 9 ,595 0 0 221 9,374 6.602 204 29 6.369 3.005 0 3.005 

9 2006 9 ,595 69 9,526 0 0 (381 9,664 6,671 204 25 6.442 3.122 0 3.122 

10 2007 9 ,595 0 9 .695 0 0 (38) 9,633 6,740 204 23 6,513 3 .120 0 3.120 

I t 2008 9,595 0 9,595 0 0 (38) 9 ,633 6,811 204 21 6.686 3.047 0 3.047 

12 2009 9 .895 70 9.825 0 0 (381 9 .863 6.881 204 21 6.856 3,207 0 3,207 

13 2010 9 .895 0 9 .895 0 0 (38) 9.933 6.963 204 20 6.729 3.204 0 3.204 

14 2011 9 .896 0 9.896 0 0 I3B) 9,933 7.026 204 19 6,803 3 .130 0 3 .130 

16 2012 10,195 68 10,137 0 0 (38) 10,176 7,099 204 17 6,878 3.297 0 3,297 

IB 2013 10.195 0 10.1 l ib 0 0 (3B) ^0 .233 7.178 204 14 6.960 3.273 0 3.273 

17 2014 10,195 0 10,195 0 0 (36) 10,233 7,247 204 1 1 7,032 3.201 0 3.201 

18 2015 10,496 31 10,464 0 0 (38) 10.502 [ 7.322 204 8 7.110 3 .392 0 3 .392 

'NOTE: inoperable Capability is the amount of installed Capacily above the Summer Net Peak Load with the required Reserve Margin. 
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Company Name: PECO Energy 

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

Primary Fuel Alternate Fuel Net Changes During % 
Station and Date Unit Fuel Transp. Fuel Transp. Capabiliiy-MW Past Year Ownership 

Unit No. Locat ion Installed Type Type Method Type Method Summer Winter MW Reason Share Notes 
(a) (bl (c) <d> ie) (fl (fl) (h) (i) (i) (k) (1) (m) (n) 

Chesiei 7 Chester, PA ~ 2/7/69 GT OIL 1 TK 13 18 100.00% 
Chester 8 5/20/69 GT OIL TK 13 18 100.00% 
Chester 9 3/6/69 GT OIL TK 13 18 100.00% 
Conemaugh 1 Indiana Co., PA 5/21/70 ST COL CV 176 176 20.72% 
Conemaugh 2 5/27/71 ST COL CV 176 176 20.72% 
Conemaugh D 2/1/70 IC IC TK 2.3 2.3 20,72% 
Conowingo 1 Conowingo, MD 3/1/28 HY WAT 36 36 100.00% 
Conowingo 2 3/1/38 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 6/1/28 HY WAT 36 36 100.00% 
Conowingo 6 7/1/28 HY WAT 36 36 100.00% 

Conowingo 7 6/1/28 HY WAT 36 36 100.00% 

Conowingo 8 3/10/64 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% 
Conowingo 1) 5/4/64 HY WAT 65 65 100.00% 
Cromby 1 Phoenixville, PA 7/23/54 ST COL RR 144 147 100.00% 
Comby 2 9/26/55 ST NG/OIL PL 201 211 100.00% 
Cromby D 6/8/67 tc OiL TK 2.7 2.7 100.00% 
Croydon 11 Croydon, PA 5/18/74 GT OIL WA 47 60 100.00% 
Croydon 12 6/18/74 GT OIL WA 47 60 100.00% 
Croydon 21 6/18/74 GT OIL WA 45 59 100.00% 
Croydon 22 6/18/74 GT OIL WA 47 60 100.00% 
Croydon 31 8/6/74 GT OIL WA 47 60 100.00% 
Croydon 32 8/8/74 GT OIL WA 45 59 100.00% 
Croydon 41 7/24/74 GT OIL WA 47 60 100.00% 
Croydon 42 7/24/74 GT OIL WA 45 59 100.00% 
Delaware 7 Philadelphia, PA 8/28/53 ST OIL WA 126 128 100.00% 
Delaware 8 4/1/53 ST OIL 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 Fuel Alternate. Fuel Net 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 
(a) (b) (cl Id) le) (f) W - (h) (i) li) (k) (1) (m) (n| 

Delaware 9 7/24/70 GT OIL TK 20 100.00% 
Delaware 10 5/7/69 GT OIL TK 15 18 10000% 
Delaware 11 4/19/69 GT OIL TK 15 18 100.00% 
Delaware 12 6/2/69 GT OIL TK 15 18 100.00% 
Delaware D 6/6/67 IC OIL TK 2.7 2.7 100.00% 
Eddystons 1 Eddystone, PA 2/5/80 ST COL RR 279 288 100.00% 
Eddystone 2 10/7/60 ST COL RR 302 311 100.00% 
Eddyslone 3 9/24/74 ST NG/OIL PL/WA 380 380 100.00% 
Eddystone 4 6/29/76 ST NG/OIL PL/WA 380 380 100.00% 
Eddystone 10 5/20/67 GT OIL TK 14 18 100.00% 
Eddystone 20 10/11/67 GT OIL TK 14 18 100.00% 
Eddystone 30 3/7/70 GT OIL TK 17 20 100.00% 
Eddystone 40 6/21/70 GT OIL TK 17 20 100.00% 
Falls 1 Falls Twp., PA 5/22/70 GT OIL TK 17 20 100.00% 
Falls 2 6/10/70 GT OIL TK 16 20 100.00% 
Falls 3 6/26/70 GT OIL TK i i l l l l l i i 20 100.00% 
Keystone 1 Armstrong Co., PA 8/24/67 ST COL CV 178.5 178.5 20.99% 
Keystone 2 7/23/68 ST COL CV 178.5 178.5 20.99% 
Keystone D 11/23/68 IC OIL TK 2.3 2.3 20.99% 
Limerick 1 Limerick, PA 2/1/86 NB UR TK 1105 1 123 100.00% 
Limerick 2 1/8/90 NB UR TK 1115 1133 100.00% 
Moser 1 Pottstown, PA 6/9/70 GT OIL TK 16 20 100.00% 
Moser 2 5/29/70 GT OIL TK 16 20 100.00% 
Moser 3 6/11/70 GT OIL TK 16 20 100.00% 
Muddy Run 1 D/umore Twp., PA 4/10/67 PS WAT UO 110 100.00% 
Muddy Run 2 4/10/67 PS WAT 110 110 100.00% 
Muddy Rtrn3 6/1/67 PS WAT n o 110 100.00% 
Muddy Run 4 6/1/67 PS WAT 110 110 100.00% 
Muddy Run 5 10/11/67 PS WAT n o 110 100.00% 
Muddy Run 6 10/11/67 PS WAT 110 110 100.00% 
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Company Name: PECO Energy 

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

Primary Fuel A l ternate Fuel Net Changes During % 
Stat ion a n d Date Unit Fuel Transp. Fuel Transp. Capab i l i t y -MW Past Year Ownersh ip 

Unit No . Locat ion Instal led Type Type Method Type Me thod Summer Winter M W Reason Share Motes 
(a) (b) (cl (d| (e) (fl Ih) (i) (i) (k) (1) (m) (n) 

Muddy Bun 7 2/10/68 PS WAT 110 110 100.00% 
Muddy Run 8 2/10/68 PS WAT 110 110 100.00% 
Poach Bottom 2 Peach Bottom, PA 7/5/74 NB UR TK 464 476 42.49% 
Peach Bottom 3 . 12/23/74 NB UR TK 464 476 42.49% 
Richmond 91 Philadelphia, PA 6/7/73 GT OIL TK 48 66 100.00% 
Richmond 92 6/7/73 GT OIL TK 48 66 100.00% 
Satem 1 Salem. NJ 6/30/77 NP UR TK 471 477 42.59% 
Salem 2 10/13/81 NP UR TK 471 477 42.59% 
Salem 3 6/17/71 GT OIL TK 16 20 42.59% 
Schuylkill 1 Philadelphia, PA 7/25/58 ST OIL PL 166 775 100.00% 
Schuylkill 10 5/30/69 GT OIL TK 

1 
18 100.00% 

Schuylkill 11 6/11/71 GT OIL TK 17 20 100.00% 
Schuylkill D 7/6/67 IC OIL TK 2,8 2.8 100.00% 
Southwark 3 Philadelphia, PA 6/14/67 GT OIL TK 13 18 100.00% 
Southwark 4 10/9/67 GT OIL TK 18 100.00% 
Southwark 5 7/26/67 GT OIL TK 13 18 100.00% 
Southwark 6 11/7/68 GT OIL TK 14 18 100.00% 
FSWMS HiHj A Fairisss Hills, PA •urn? $T OIL 90 30 100.00% 0) 
FaUiess Hills B 1/1/87 ST OIL 30 30 100 00% (D 
Pannsbury \ 1/1/97 GT MTH 3 3 100 00% W 
Pemsbuty 2 mm GT MTH 3 100 00% t i l 
MERMCI 1 Plynrtdulh, PA VW7 28 28 100 00% (1) 

• 

Notes: 

'(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 Generating Capability by Fuel Type (MW) 

Summer 

1 Index Actual Oil/Gas Pumped Oil ' Gas Total Operable Net Net | 
Year Year Coal Steam Nuclear Hydro Storage CT/ICE CT/ICE Capability Capability Transactions Resources J 
(a) (b) (cl (d) (e) (f) (g> (h) (i) (it (k) (1) (m) | 

-6 1991 1,392 1,377 3,938 410 880 817 8,814 8,766 (677) 8,089 
-5 1992 1,392 1,377 3,938 410 880 817 8,814 8,766 (370) 8,396 
•4 1993 1,434 1,377 3,938 410 880 845 8,884 8,836 (400) 8,436 
-3 1994 1,399 1,377 3,938 470 880 813 8,877 8,877 (400) 8,477 
-2 1995 1,434 1,377 3,938 512 880 813 8,954 8,954 1400) 8,554 
-1 1996: 1,434 1,377 4 090 512 836 l l i ! 9,128^ ISi7?61!9; pfifiii:t;i(205) i i ! i # 4 t 4 . 
6 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 ' 512 880 834 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 4,098 512 880 834 9,135 8,864 (209) 8,655 
7 2004 1,434 1,377 4,098 512 880 834 9,135 8,959 (215) 8,744 
8 2005 1,434 1,377 4,098 512 880 834 9,135 9,056 (2211 8,835 
9 2006 1,434 1,377 4,098 512 880 834 9,135 9,155 38 9,193 

10 2007 1,434 (,377 4,098 512 880 834 9,135 9,235 38 9,273 
11 2008 1,434 1,377 4,098 512 880 834 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 9,535 38 9,573 
14 2011 1,434 1,677 4,098 512 880 834 9,435 9,535 38 9,573 
15 2012 1,434 1,977 4,098 512 880 834 9,735 9,766 38 9,804 
16 20,13 1,434 1,977 4,098 512 880 834 9,735 9,835 38 9,873 
17 2014 1,434 1,977 4,098 512 880 834 9,735 9,835 38 9,873 

f 18 2015 1,434 2,277 4,098 512 880 834 10,035 10,093 38 10,131 | 
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Company Name: PECO Energy 

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

Winter 

Index Actual Oil/Gas Pumped Oil Gas Total Operable Net Net 
Year Year Coal Steam Nuclear Hydro Storage CT/ICE CT/ICE Capability Capability Transactions Resources 
(a) (b) (c) (d) (e) (f) (g) (h) (i) (ii (k| (1) (m) 

-6 1991 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 3,966 512 880 1,073 9,186 9,186 (400) 8,786 
-2 1995 1,455 1,336 3,966 512 880 1,073 9,222 9,222 (400) 8.822 
-1 1996 1,455 1,402 4 101 800 4 tote 9.42" 7,307.; (205) :;iji :iSiiiii!7:i02| 
6 1997 1.455 1,402 4,170 512 "880 1,076 9,495 8,670 (212) 8,458 
1 1998 1,455 1,402 4,170 512 880 1,076 9,495 8,762 (179) 8,583 
2 1999 1,455 1,402 4,170 512 880 1,076 9,495 8,836 (185) 8,651 
3 2000 1,455 1,402 4,170 512 880 1,076 9,495 8,922 (191) 8,731 
4 2001 1,455 1,402 4,170 512 880 1,076 9,495 9,040 (197) 8,843 
5 2002 1,455 1,402 4,170 512 880 1,076 9,495 9,130 (203) 8,927 
6 2003 1,455 1,402 4,170 512 880 1,076 9,495 9,224 (209) 9,015 
7 2004 1,455 1,402 4,170 512 880 1,076 9,495 9,319 (215) 9,104 
8 2005 t,455 1,402 4,170 512 880 1,076 9,495 9,416 (221) 9,195 
9 2006 1,455 1,402 4,170 512 880 1,076 9,495 9,515 38 9,553 

10 2007 1,455 1,402 4,170 512 880 1,076 9,495 9,595 38 9,633 
11 2008 1,455 1,402 4,170 512 880 1,076 9,495 9,595 38 9,633 
12 2009 1,455 1,702 4,170 512 880 1,076 9,795 9,814 38 9,852 
13 2010 1,455 1,702 4,170 512 880 1,076 9,795 9,895 38 9,933 
14 2011 1,455 1,702 4,170 512 880 1,076 9,795 9,895 38 9,933 
15 2012 1,455 2,002 4,170 512 880 1,076 10,095 10,126 38 10,164 
16 2013 1,455 2,002 4,170 512 880 1,076 10,095 10,195 38 10,233 
17 2014 1,455 2,002 4,170 512 880 1,076 10,095 10,195 38 10,233 

1 18 2015 1,455 2,302 4,170 512 880 1,076 10,395 10,453 38 10,491 ] 

1997 ARPR Appendix A - 21 



Company Name: PECO Energy 

IRP-ELEC 78. Scheduled Imports and Exports (MW) 

Summer 

Paiticipant 
TVDC Code 

Name of 
Participant 1&9$ ^ 1 9 9 7 1999 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 

P BG&E 0 0 (140) /!40> lUO) /140) 1140) 1140) (140) (140) (1401 (1401 1140) 11401 (140) (140) (M0) M40I (MO) (1401 
P OPSd, i t ) 1206) 1212) 1217) (223) (2291 (235) 1241) (2471 (253) 12691 0 0 0 0 0 0 0 0 0 0 
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
G GFCP 0 0 160 160 160 150 150 160 160 160 160 150 160 160 160 150 150 150 160 160 

G MMLP 0 0 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 ' 0 0 0 0 0 0 

M 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Totals 1212) (179) (186) (191) (197) (203) 1209) 1216| (221) 38 38 38 38 38 38 38 38 38 38 

Notes: 
(1) DP&Lls our only long term firm contract lor operational capacity and energy for 1996. 
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Company Name: PECO Energy 

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

Winter 

Participant 

Tvoe Code 
Name o l 

Participant J396 1997 1998 1999 2 0 0 0 2001 2002 2003 2004 2005 2006 2007 2 0 0 8 2009 2 0 1 0 2011 2012 2013 2014 2015 
P 8G&E 0 0 (140) (1401 1140) (1401 (140) (140) (1401 (140) (140) (140) (1401 1140) (140) 11401 (140) 11401 0 40) (1401 
P DP&L j205 ) (212) (217) (223) 1229) (236) (2411 (2471 (263) (259) 0 0 0 0 0 0 0 0 0 0 
C 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 O 0 
G GFCP 0 0 160 150 160 150 160 160 150 160 160 160 160 160 160 150 160 150 160 150 
G MMLP 0 0 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 28 
f 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
M 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 

Totals 1206) (212) (1791 1185) (191) (197) 12031 (209) (215) (221) 38 38 38 38 38 38 38 38 38 36 
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Company Name: PECO Energy 

IRP-ELEC SB. Scheduled Imports and Exports (GWH) 

Par lici pani 
Type Coda 

PU 
C 
G 
G 
I 
M 

Name ol 
Paipcipanl 

8G&E 
DP4L 

GFLP 
MMLP 

(1.4141 
0 
0 
0 
Q 
0 

1997 

0 
11.764) 

0 
0 
0 
0 
0 

199B 

(1.1661 
u.soei 

0 
1.246 

233 
0 
0 

1999 

(1.166) 
(1.85S) 

0 
1.248 

233 
0 
0 

2000 

II.IBS) 
(1.911) 

0 
1.24B 

233 
0 
0 

2001 

n. ieai 
11.956) 

0 
1.262 

234 
0 
0 

2002 

(1.1651 
12.0061 

0 
1.246 

133 
0 
0 

2003 

(1.166) 
(2.0561 

0 
1.24B 

233 
0 
0 

2004 

t i . ies i 
12.111) 

0 
1.248 

233 
0 
O 

2005 

(1.1681 
12,15 bl 

0 
1.262 
• 234 

0 
0 

2006 

(1.165) 
0 
0 

I.24S 
233 

0 
0 

2007 

(1.165) 
0 
0 

1.248 
233 

0 
0 

200B 

11.1661 
• 

0 
1.248 

233 
0 
D 

2009 

n.ieei 
o 
o 

1.252 
234 

0 
0 

2010 

11.1651 
0 
0 

1.248 

0 

'o 

2011 

(1.1661 
0 
0 

1.246 
233 

0 
0 

2012 

(1,1651 
0 
0 

1.248 
233 

0 
0 

2013 

( t . ies i 
0 
0 

l.}52 
234 

0 
0 

2014 

it.1651 
0 
0 

I.24B 
233 

0 
0 

2015 

II.ISSJ 
D 
0 

I.24B 
233 

0 
0 

Totals IM90) 11.640) 11,6951 11.6361 (1.6901 (1.J40I 11.796) 11.6371 318 316 318 
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Company Name: PECO Energy 

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

Peak Day Calendar 
Summer Winter Year 

1996 1996/7 1996 Notes 
01 Installed Generating Capacity (MW) 6736 8644 
02 Forced Outages (MW) 1261 
03 Planned/Maintenance Outages (MW) m m 
04 Units in Cold Reserve (MW) 0 il|s^|||^l||fij|;:0; 
05 Miscellaneous Unavailable Capacity (MW) 207: 269 
06 Total Capacity Not Available at Time of Peak (MW| (02 + 03 + 04 + 05} J421 2)47 
07 Firm Capacity Commitments from Others (MW) 460 L 
08 Firm Capacity Commitments to Others (MW) 852 763 ' ' , , . 
09 Reliable Capacity for Load (MW) (01-06 + 07-08) 5940 
10 Peak Load in Season (MW) 6509 5798 
11 Operating Reserve at Time of Peak (MW) (09-10) 4)4 1 !4 
12 Date and Hour of Peak 8/23/96 $1600 W17/S7@19G0 f. f-M , „ •• I' , f ' I f , 

13 Energy Produced by Company (Net MWH) 37,121.321 
14 Energy Received from Interconnection or Affiliated Company (MWH) 19,537 836 
15 Energy Delivered to Interconnection or Affiliated Company (MWH) 21 \n.m 
16 System Losses and Company Use (MWH) 2,535,669 
17 Enerav Delivered to Company Customers (MWH) (13 + 14-15-16) s \ - 32.945,451 

Ps.fUC Revised Ap*-97 
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Company Name: PECO Energy 

IRP-ELEC 10A. Conservat ion and Load Management Program Descript ion 

PfOQrsm Name: 
Customer Class: 
Status: 

Com act Peison: 

Existing 

Smart Choice 
Residential 

_X 

Albeit J. McDewlu 

Proposed 

Phone No: 215-8416196 

Piogram Objective: 

To encourage builders to constIUU houses to high standards ol energy efficiency and eomlon, 
resulting in more manageeble energy bills end Improved cornier l levels. 

Dataft* ol Acihl iy and Imptomeniailon Schadula: 

Smart Choice la a program for new-home builders that emphetliei 
customer com I art and reduced energy bills. In addition to complying with the 
curreni Pennsylvania Act 222, the Building Energy Conservation Act. the 
builder must alio adhere to stringent standards ielated to sir Inlilirallon, duct 
system design, elficiencies ol he sting and cooling equipment, and domestic water heaters. 
The Smart Choice program includes a comfort and energy bill guarentee for the customer. 

Actual and/or Amiclpeted Results: Monetary and Personnel Resources: 

Peak Load 
Reduction 

<KW) 

Load Shitted 
to Of ( Peaft 

IKWI 

Enerov S a vinos 
Other 

Restilts 

Peak Load 
Reduction 

<KW) 

Load Shitted 
to Of ( Peaft 

IKWI 
Electric 
IKWHI 

Qas 
tCCF) 

Oil 
(Gallons] 

Coal 
(Tons! 

Other 

Restilts 

484.75 
358.56 

1216875 
9126S6 

188750 
126562 

Estimaied 
Workhours 

Gate qariied Program Exoenses ($1 
Estimaied 

Workhours Payroll Adven is inn 
Customer 

Giants Oilier Total 

2060 
1580 

$75,0001 
$56,000 

$395,000 
$295,000 

$715,000 
$645,000 

$1,185,000 
$996,000 

< 
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Company Name: PECO Energy 

IRP-ELEC 10A. Conaervai ion and Load Management Program Descript ion 

Program Name: 
Customer Class: 
Status: 

Contact Person: 

Proarem Objective: 

Exisilitg 

Low-Inc ome Usage Reduction Program 
Resident lei 
X Proposed 

Lane A. Watkins Phone No: 215-841-4681 

To imptemeni lair, elleciivo, and olllcient usaga'tuduciion stiuiegies lor low-Income 
cuslomers. The program is designed to reduce uncollectible accounts and associated 
collection and terminal ion expenses by enabling low-income cuslomers to reduce 
inelliciem energy use. 

Details ol Activity and Implementetion Schedule: 

The program has three essemiel elements: I In anc I al asslsienca, relerrals. Insiallatlon 
ol eneiQy-reduction measures, and conservation education. During program Intake, 
low-income customers are carelully interviewed to determine eligibility lor I Inane I al 
assistance, including PECO's Customer Assistance Program. They receive a tree, detailed 
home energy survey to determine what energy-saving measures might be installed. PUC regulaiions 
require the installation ol eny conservation measures which has a maximum simple payback 
ol seven years. 

Actual endlor Anticipated Result*: Monetary and Personnel Resourcei: 

Peak Load 
Reduction 

IKWI 

Load Shiltod 
to Oil-Peak 

IKWI 

Enerov S avlnos 
0 trier 

Results 
Estimated 
Workhours 

Caie •Of!ied Prooram Expenses IS) Peak Load 
Reduction 

IKWI 

Load Shiltod 
to Oil-Peak 

IKWI 
Eleciric 
IKWHI 

Gas '-
ICCFl 

Oil 
(Gallons] 

Coal 
ITonsI 

0 trier 
Results 

Estimated 
Workhours Payroll AdvoitisiiHl 

Cuslomei 
Giants Other TQMI 

32 
32 

201.740 
201,740 

33.730 
33,730 

23.650 
23,650 

8709,500 
8709,500 

52,390.500 
52.390.500 

53.100.000 
53,100.000 

i 
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Company Name: PECO Energy 

IRP-ELEC 10A. Conservat ion end Load Management Program Descr ip l ion 

Program Namo: 
CuMomer CIBIS; 

Status: 

Contact Person: 

New Industrial and Commerclel Construction 
Industrial and Commercial 

Existing _X Proposed 

Dennis Murphy Phone No: 215-841-4023 

Piogiem Obfoctlve: 
To promote and inceni new equipment purchases and construction practices lhat enable customers to become 
more elllcient. productive, and competitive through the use ot high elliciency equipment and energy ellicleni designs. 

D+ttUt ol Activity and Implameniatlon Schedule: 

Provide building owners and buifdors with Information to Incorporate energy elUciem equipnteni 
end construction techniques. All new non'residential construction end major renovation projects 
will be lergeted to promote the use ol high etllciancy heat pumps, high elliciency lighting and motors, 
and eleciric thermal storage systems. Customers will receive grants for laasibilily studies, engineering 
and design. 

Actual andfor Anticipated Results: No direct Impacts. Monetary end Personnel Resourcei: 

Peak Load Load Shifted Enerav Savings 
Reduction to Oil-Peak Eleciric Gas Oil Coal Other 

IKWI (KWi IKWHI ICCFl [Gallons) (Tons) Resulis 
1.500 
3.000 

Esiimated 
Workhours 

Cate aoriied Prooram Exocnses (SI 
Esiimated 
Workhours Payroll Advonlslmi 

Customer 
Grams Oilier Toial 

2.000 
1.000 

» 7 5,000 
(40.000 

130.000 
( 0 

* 86.000 
$350,000 

1140.000 
10 

1215.000 
(40,000 
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Company Name: PECO Energy 

IRP-ELEC 10A . Conservat ion and Load Management Program Descript ion 

Piogram Name: 
Cuilomer Class: 
Siatus: 

Cool aci Person; 

Existing 

Commercial and Indus trial Rata Incentives 
Industrial and Commercial 
X Proposed 

Paul D. Coiey Ptione No: 215 841-6499 

Program Obteetlve: 
To serve as consultants to our customers by providing Intormatlon and advice on 
energy conservation and demand-side management. 

OetoBi ol Activity and ImplementDilon Schedule: 

The I oil owing rate options have been designed to encourage commercial and Industrial 
customers to menage their energy demand a and usage consistent with system cspeDilltles: 
Night Service Rider (Rates GS and HT); Curtailment Rider (Rata HT): Cooling Thermal 
Storage Rider (HT|; and the Large Interruptible Load Rider (HT|. Note: PECO 
has asked Ihe Pa PUC to approve a "Ireeze* ol the existing LILR and a new interruptible 
rider 10 take Hs place. 

Actual andfor Anticipated Rssultt: Monetary and Personnel Resources; 

Peak Load 
Reduction 

IKWI 

Load Shilied 
to Oil-Peak 

IKWI 

Enerov S avlnos 
Oiher 

Results 

Peak Load 
Reduction 

IKWI 

Load Shilied 
to Oil-Peak 

IKWI 
Electric 
IKWHI 

Gas 
ICCFl 

Oil 
(Gallons) 

Coal 
(Tons) 

Oiher 
Results 

334.000 
189.000 

Esiimaied 
Workhpyrf 

Cate norized Prooram Exnenses 151 
Esiimaied 
Workhpyrf Povroll Adverlisino 

Customer 
Oilier Total 

39.820 
37,440 

1988,000 
»9 36.000 

to 
to 

(988.000 
1936.000 

Ap 97 
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Company Nnmo: PECO Eoergy 

IRP-ELEC 10A. Conservst lon and Load Manasement Progiam Descript ion 

Proeram Name: 
Cuilomer Class: 
Status: 

Contact Person: 

Existing 

Gas Cooling 
Commercial 
X 

Gary Stock bridge 

Proposed 

Phone No: 215 841-4972 

Program Objective: 
The piogram is designed to encourage the use ot nettnal gas cooling equipmeni, 
increase Ihe probability ol Incorporating Ihis equipment In architectural end onginoorliig 
designs, and to educate the customer on the benefits ol gas cooling equipment. 

OetaNi of ActMty and Implementatlort Scheduta: 

This progiam promotes the design and instellaiion ol gas cooling technologies, es well as Ihe 
lenolil ol enisling electric units wiih gas cooling systems. The prog rem focus will be on 
gas absorption, gas engine-driven, and gss-fiied desiccant systems end their application 
in all merket segments. Technology transfers, direct-mall and educational literaiure 
taigeting customers, ercltiiecis and engineeis. es well es linaiicial incentives, are pleniied. 

Actual and/or Anticipated Results: Monet ery end Personnel Resources: 

Peak Load Load SNI ted Enerov S nvinoa 
Reduc t ion i o Oi l -Peek Eleciric Oas Oil Coal Oil ier 

Yew (KW) IKW) IKWHI ICCFl (Gollonsl (Tons) Results 

1995 3 . 1 3 8 3 . 1 3 8 . 0 0 0 1378,5001 
I 9 9 f l 6 , 4 9 6 6 . 4 9 3 . 8 6 0 ( 7 8 0 . 2 1 6 ) 

E i l i m a l e d 
Workhours 

Caie nor i i ed Prooram Exoonscs I O 
E i l i m a l e d 

Workhours Payroll Ai lvor l is ini) 

C I I i l omo r 

Grains Oil ier Toial 

2 . 0 8 0 
2 . 0 8 0 

1 4 8 . 9 9 0 

6 5 5 . 0 0 0 ( 1 0 0 . 0 0 0 5 2 5 0 . 0 0 0 
$ 3 5 0 , 0 0 0 
( 2 8 1 . 0 0 0 

$ 3 9 8 , 9 9 0 
$ 6 8 6 , 0 0 0 
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Company Name: PECO Energy 

IRP-ELEC 10A, Conservat ion and Load Management Program Descript ion 

Program Nama: 
Cuslomei Class: 
Siaxus: 

Contact Person: 

Energy Conservation Display* and Exliibiti 
Residential and Commerclel 

Existing X Ptoposed 

Skip Slndoni Phona No; 2)6 841-4160 

Piogiwn Objocttvo: 
To present inlormation on energy conservation to our cuslomers Ihrougli Home shows, 
exhibits and conferences. 

Details ot Activity and Implementation Schedule: 

PECO has numerous displays and exhibits on conservetion and the ellicleni use ol energy. 
In 1994 these included 44 curriculum workshops. 4.000 teachers contacted, 13 youth debates, 
10 special mailings, 75 special events, 12 student and teacher giants. 

Actual anrifor Anticipated Results: No direct impacts, Monetary and Personnel Resourcei: 

1995 
1996 

PeaJc Load Load Shilied Enerav Savlnns 
Reduction to Oil-Peek Electric Gaa on Coal Other 

IKWI IKWI IKWHI ICCF| (Gallons) (Tons) Resulis 
Estimated 

Cate aorired Prooram Expenses ($1 
Estimated 

Povroll Advonlslng 
Cus ion ic/ 

Grunis 01 her Toial 
1,000 
1.000 

$31,000 
$32,000 

$200,000 
$235,000 

$231,000 
(267.000 
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Company Nams: PECO Energy 

IRP-ELEC 10A. Conservat ion and Load Management Program Descript ion 

Program Name: 
Customer Class: 
Status: 

Contact Person: 

Existing 

Residential Conservation Impact Measurement and Analysis 
Residential 
X Proposed 

Hillary N. McAndiews Phone No; 216 841-8470 

Program Objective; 
To analyze energy conservation Impacts, as well as to Identily opportunilies for new 
conservation programs and opportunilies for impiovemeni of existing programs. 

Details ol ActMty and Imptemantatlon Schedule: 

PECO activities in this area Involve supplementing existing data sources with market research 
and energy consumpifon studies in an effort to determine tacioia which el)eel enargy 
conservetion. Analysis of a survey ol 4,500 residential customers was conducted to determine 
appliance ownership and demographic characteristics. 

Actual and/or Anticipated Results: No direct impacts. Monetary and Personnel Resource*: 

Peak Load Load Shilied Enerov Savinns 
Reduction to Oil-Peak Electric Gas Oil Coal Other 

Year IKWI (KW) IKWHJ I C W IGellons) ITonsI Resulis 
1995 
1996 

Estlmotod 
Workhours 

Cate goriied Program Expenses I f l 
Estlmotod 
Workhours Payroll Advert Islna 

Customer 
Grams Other Total 

200 
200 

»6.000 
17,000 

10 
to 

i 6.000 
t7.000 

Api-az 
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Company Nama: PECO Energy 

IRP-ELEC 10A. Conservat ion and Load Management Program Descript ion 

Program Name: 
Customer Class: 
SIBIUS: 

Cofiiocl Person: 

Energy Ellicleni Management 
Industrial and Commercial 

Existing X Proposed 

Dennis Murphy Phone No: 215-841-4023 

Piogram Objective: 
To promote the use ot advanced hlgli elliciency end-use technologies by our existing industrial 
ana commercial customeis. 

Detail ol Actlvhy and tmptementation Schedule: 

Program promotes Ihe use ot high elliciency heel pumps, high elliciency lighting and moiors and 
elecitic thermal SUM age systems. This program otlers assistance and grants lor feasibility studies, 
engineering, design and Installallon of Ihe high elliciency equipment. 

Actual end/or Anticipated Results: Monet my end Perionnel Resourcei: 

1995 
1996 

Peak Load 
Reduction 

IKWI 

Load Shi 1 ted 
to Ott Peak 

IKWI 

Enerav S a vinos 
Other 

Results 

Peak Load 
Reduction 

IKWI 

Load Shi 1 ted 
to Ott Peak 

IKWI 
Eleciric 
IKWHI 

Gas 
ICCFl 

Oil 
IGellons) 

Cost 
(Tons) 

Other 
Results 

1.500 
3.000 

E* if mated 
Workhours 

Caie noriied Prooram Exoenses t$) 
E* if mated 
Workhours Payroll Advoiilslno 

Custonior 
Qren^ Oilier Total 

2,000 
2,000 

$76,000 
17 5,000 

$30,000 
»18.000 

160,000 
$185,000 

(153,000 
(222,000 

(229.000 
(297.000 
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Company Nams: PECO Energy 

IRP-ELEC 10A. Conservat ion and Load Management Program Descr ipt ion 

Progiam Name: 
Customer Class: 
Status: 

Contact Person: 

Piogram Objective: 

Natural Gas Vehicles 
Commerclaflndusi i ial 

Existing X Proposed 

Paul Owyer Phona No; 215-841-6471 

To promote the usa ol natural gas vehicles (NGVs) to lleet operators and create 
a practical relueling Intrsst rue lure: lo conserve gasoline and dies el luel. 

Det iU ol ActMty and Implementation Schedule: 

1. Expand relueling Inlrastruciura by insialling fueling stations, providing portable relueling 
units, end assisting gasoline reteifers in instelftng stations. 
2. Conduct symposiums, training sessions, advertising, education, personal sales. 
3. Expand PECO's NGV lleet. 
4. Competitively price natural gas. 
5. Develop linsncial incentive programs with the Depart mem of Environmental proiectlon. 
6. Work with state and local governments. 
In 1995, 50 additional NGVs were added to the regional Meet end one neiurel gas refueling lacility. 
were built. 

Actual andfor Anticipated Results: Monetary end Personnel Reiourcei: 

Peak Load 
Reduciion 

IKWI 

Load Still l td 
to Oil-Peak 

IKWI 

Enerov ! avlnos 
Olher 

Results 

Peak Load 
Reduciion 

IKWI 

Load Still l td 
to Oil-Peak 

IKWI 
Eleciric 
IKWHI 

Gas 
ICCFl 

Gasoline 
(Gafionj) 

Coal 
(Tons) 

Olher 
Results 

250,000 
125.000 

Estimated 
Woili hours 

Cate oorired Prooram Exoentos 1$) 
Estimated 
Woili hours Payroll Ad vert isi nn 

Customer 
Grams Other Total 

4.000 
4.000 

i 124,000 
1135.000 

(200.000 
1)80.000 

(324,000 
(3)5.000 
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Company Name: PECO Energy 

IRP-ELEC 10A. Conservat ion and Load Management Program Descript ion 

Program Name: 
Cimomer Class: 
Status: 

Contact Peison: 

Customer Assistance Piogram (CAP) 
ResidendaJ 

Emstinp _X Proposed 

Marcla K eat on Phone No: 215 841 4476 

Program Obfectlwe: 

To assist limited Income customers who have a verilled inability to pay. 

Deiatts ol Acihrliy and Imptemantatlon Schedule: 

Any PECO Eneigy cusiomar who provides linancial Inlormation Indicating an inability 
lo pay, and ftas an Income below I SOW ol (ha federal poverty 'level is re/e/red to PECO Energy's 

Customer Assistance Program end Low Income Usage Reduciion Program. 

Actual andfor Anticipated Resulis: 

Year 
1995 
1996 

Peak Load 
Reduction 

(KVVI 

Load Shilied 
to Oil-Peek 

{KWI 

Enernv Savlnns 
Othei 

Results 

Peak Load 
Reduction 

(KVVI 

Load Shilied 
to Oil-Peek 

{KWI 
Eleciric 
(KWHI 

Gas 
ICCF) 

Oil 
JGallona) 

Coel 
ITonsI 

Othei 
Results 

9.350.754 
3,350.754 

Mono I ery and Personnel R a sou rest: 

Esiimated 
Woikhoui* 

Cate lOii/ed Proa rum FunniKn* IS) 
Esiimated 
Woikhoui* Pavroll Advertising 

Cusiomer 
Grams Olher Total 

65,000 
73.000 

S 1.606.000 
S 1.804.000 

$394,000 
$364,000 

$2,000,000 
$2.168.000 
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Company Name: PECO Energy 

IRP-ELEC 10A . Conservat ion and Load Management Program Descript ion 

Program Name: 
Cusiomer Class: 
Sialus: 

Con loci Person: 

Exisiing 

Energy ConseivaUon Liieraiure 
Resideniial 
X Proposed 

Mark Selverian Phone No: 610-941-1726 

Program Objective: 
To provide a series of "how-to" booklels on energy conservation tips, measures, and lechniques 
to ell PECO customer's who call a tou ltes hotline / ) -800-621 £363}. The progiam helps 
customers control their energy consumpiion end better manage their energy bills. 

Details of ActMty and Implementation Schedule: 

Any cusiomer who calls ihe toll Iree hotline will be able lo receive the literature kit. 
In eddition. PECO distributes conservation literature at trade shows and simltaf events. 
Approximately 20,000 kits were distributed In 1994, 

Actual and/or Anticipated Resulis: no direct Impacts. Monetary and Personnel R a sou ices; 

Peak Load 
Reduciion 

IKWI 

Load Shilied 
to Off-Peak 

IKWI 

Enerov Savlnos 
Other 

Results 

Peak Load 
Reduciion 

IKWI 

Load Shilied 
to Off-Peak 

IKWI 
Electric 
IKWHI 

Gat 
ICCFl • 

OH 
(Gallons! 

Coal 
ITonsI 

Other 
Results 

Estimated 
Workhours 

Cete nor lied Proornm Exoenses l$l 
Estimated 

Workhours Payroll Advortlsinfl 
Cusiomer 

Gisnls Oilier Toial 
150 
60 

$3,800 
$1,600 

$25,000 
$69,506 

$28,800 
$71,106 

i 
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Company Name: PECO Energy 

IRP-ELEC 108. Conservation and Load Manegement Program Summary 

Energy 
Peak Load Load Shilied Use Cmunoriiud Prooram Exnonsos 1$) 

Customof Reduction to Oil-Peak Change Aliocaied Customer 
Class Proniam Name IKWI IKWI IKWHI Workliours Payroll Advertisinti Grants Oilier 101 si 

Reildonilel 
Smart Choice {912,6581 i : ^£ : ^ - *5 t60O ' - • • fi^.tmi) $645 000 ?:i«V:H::::-::i:i;:-:::»0 ^ • • i : : : ; ; ; 0 9 6 . 0 0 0 

Low Income Usage Heduct. Prog. (210,740) $2,390,600 $3,100,000 
Conservaiioii Displays & Exhibits •^l i i i i i 'szasiodo : ! ; : i ' . - ; ; . $267,000 

Conservation Impaci Analysis ^spKitlS'iSzooi ;^;;l;i:;:;i:ii:i;i:;i;'}:i»o ':i;i;i ;i: ::U.i7.oo6 
Customer Assistance Program (3, SbO.Ifbtl 73,000 :»ii-'t'i-ao4-i0£i«j- ;:::!-:::i:;:Vs364'.(lOO j l i l ^ 'SJ , ' ! 66^000 
Energy Conservation Literaiure 60 *1 800 $68,606 ::;::;::-:::.:'$7t;i06 

Conservationtntotmatlon 48 ;S";;-;-v;;:-:i:'$2o;oo6 
Conservation Exhibits »!0,700 i^l|i:i;|;:j.;»8^oM y.i-;:ii;f:»iw,700 

Commercial 
fnduitrlef 

New Consirucilon 3.000 1 000 J40 000 n $380 000 ^il^ii^ii.iviiili^'io i i i i i ^ l i l f i sHoM 
Rale Incentives 189,000 37,4*6: :i;.:^fi;.;S:t9j6ioo6 iS-ih-iS:::::--^;^ $0 ;;;i;:f:i;;;» 93 6,666 

Gas Cooling 3.139 13.138.000) ' 7,060 146 990 ;;'ili1;i.ifet39B.990 
Energy Ellicient Manegement i m ?^00 • • 1111,000 net> OOO ^!iis;i:?>j2i'.(ioo ;;':;'!;^it;Ht>0.000 

Natural Gas Vehicles .; *.ao6; :ii:-:::ii;:i:;i;'»i80,o6o ;;;-K$3l6.000 

Total 1 • 192.529 8.000 17,612,1501 146,838 $3,667,270 $313,000 $1,180,000 $3.911,006 19.271.276 
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Company Name: PECO Energy 

IRP-ELEC IOC. Conservat ion and Load Management Program Cost Benefit Analysis Inputs 

Prooram Name: 
Customer Class: 
Year From: 
Year To: 

Smart Choice 
Resideniial 

1335 
1996 

1 Year 

No. 
Ol 

Part. 

Annual 
Energy 
Savings 

(El 
KWH 

Cumulative 
Energy 
Savings 

(CEI 
KWH 

Energy 
Shift 
(ESJ 
KWH 

Periicipant 
Demand 
Savings 

(DJ 
KW 

Uritity 
Capacity 
Savings 

(Gl 
KW 

Participant 
Cost 
(PCI 
( 

Incentive 
Costs 

HI 
S 

Utility 
Costs 
IUC| 

s 

Discount Rates 
Average 
Energy 
Cost 
IACEI 

S/KWH 

Average 
Demand 

Cosi 
IACO] 
S/KW 

Avoided 
Energy 
Cost 

IMCEI 
S/KWH 

Avoided 
Capacily 

Cosi 
IMCDI 
5/KW 

Sysiem 
Sales 

ISI 
MWH 

1 Year 

No. 
Ol 

Part. 

Annual 
Energy 
Savings 

(El 
KWH 

Cumulative 
Energy 
Savings 

(CEI 
KWH 

Energy 
Shift 
(ESJ 
KWH 

Periicipant 
Demand 
Savings 

(DJ 
KW 

Uritity 
Capacity 
Savings 

(Gl 
KW 

Participant 
Cost 
(PCI 
( 

Incentive 
Costs 

HI 
S 

Utility 
Costs 
IUC| 

s 

P..I 
Id) 
% 

Hon Pin, 

Idi 
% 

id) 
% 

UliUlf 

Id) 
% 

Average 
Energy 
Cost 
IACEI 

S/KWH 

Average 
Demand 

Cosi 
IACO] 
S/KW 

Avoided 
Energy 
Cost 

IMCEI 
S/KWH 

Avoided 
Capacily 

Cosi 
IMCDI 
5/KW 

Sysiem 
Sales 

ISI 
MWH 

ma. 
3 
4 
a 

I99S 

m i 
I99S 
1999 

I.37S 1.106.817 

i •M: 
2.217.634 A6i S67 

43 / 
684 esr.soo . . I ! !M*7 9.3% 9.3% 

• • 
9.3% 9.3% 00679 0 0239 

£y:::-i;o:i»7i! 
1 B7 

:: : : : ! ; ! : :• ; ; : : } '« 
48.489.000 

i ' ' : :;:::: 60,lot!000 

e 
j 

e 
s 

"> 

JOOO 
2001 
2002 
2003 
3004 

t t 
t i 

13 

14 

ts 

ICOS 

2ooe 
2007 

2008 

2009 

IS 
t r 

t s 
IS 

20 

2010 
2011 
2012 
2013 
2014 

21 
22 
23 
24 
2S 

201 & 
2016 
2011 
20IB 
2019 

2ft 
22 
28 
19 

30 

2010 
2021 
2022 
2013 
2024 

Company Name: PECO Energy 
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IRP-ELEC IOC. Conservation and Load Management Program Cost Benefit Analysis Inputs 

Pfograti Name: 
Cufloffiet C l a n : 
Yea/ Fiom: 
Year To: 

Low Income Usage Reduciion Piogram 
Residential 

1995 
1996 

Year 

N o . 
o l 

Pa / t . 

Annual 
Energy 

Savings 
IE) 

K W H 

Cumulat ive 
Energy 

[CE| 
K W H 

Energy 
Sh i l l 
IESI 

K W H 

Part icipant 
Demand 
Savings 

1D| 
KW 

Ut i l i i y 
Capaci ly 

IG) 
KW 

Panlcipant 

Cost 

IPC) 

» 

Incent ive 
Costs 

ID 

s 

Uti l i ty 

Costs 

IUC) 

» 

Discount Rates 
Average 
Eneigy 

Cosi 
IACEI 

S/KWH 

Aveiage 
Demand 

Cost 
|ACD( 
6/KW 

Avoided 
Eneigy 

Cost 
IMCEI 
S/KWH 

Avo ided 
Capacity 

Cosi 
IMCD) 
S/KW 

Sys iem 
Sales 

IS) 
M W H 

Year 

N o . 
o l 

Pa / t . 

Annual 
Energy 

Savings 
IE) 

K W H 

Cumulat ive 
Energy 

[CE| 
K W H 

Energy 
Sh i l l 
IESI 

K W H 

Part icipant 
Demand 
Savings 

1D| 
KW 

Ut i l i i y 
Capaci ly 

IG) 
KW 

Panlcipant 

Cost 

IPC) 

» 

Incent ive 
Costs 

ID 

s 

Uti l i ty 

Costs 

IUC) 

» 

Put. 

WI 
% 

Non Pm. 

WI 

% 
WI 
% 

WI 
% 

Average 
Eneigy 

Cosi 
IACEI 

S/KWH 

Aveiage 
Demand 

Cost 
|ACD( 
6/KW 

Avoided 
Eneigy 

Cost 
IMCEI 
S/KWH 

Avo ided 
Capacity 

Cosi 
IMCD) 
S/KW 

Sys iem 
Sales 

IS) 
M W H 

3 
4 
1 

622.297 32 39 9.3% 9.3% 
•••¥::nni; ::K-:;™i.:f:::.B->K 

0 0239 

:-:::::•:•-': 
48.489.000 

:;:::-:;;irw;i(»:<»Q 
3 
4 
1 

622.297 32 

8J7.PW 

n 
:-.-. v iK:9,5% .,v...fl.3% 

0 0239 

3,93 

48.489.000 

:;:::-:;;irw;i(»:<»Q 

a 
7 

» 
» 

10 

1003 

1004 
t t 

11 
13 
14 
IS 

KOS 
l o o t 
KX» 

iooe 
1009 

IB 
»f 
IS 
19 
10 

2010 
20)1 
101} 
1013 
1014 

J t 
11 
13 
14 
IS 

201S 
1016 
1017 
20IB 
1019 

IS 
17 
2S 
19 
30 

2020 
2021 
1012 
2013 
202* 

Apr 9) 
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Company Nama: PECO Energy 

IRP-ELEC 10D. Conservation and Load Menagement Program Cost Benefit Analysis Results 

Smart Choice 
Present Values Calculated lor Year: I 1995 
Period ol Analysis: Beginning Year: 1995 

Ending Year: 2009 

Periicipant Teal 

Utility 
Benefits 

IBupl 
s 

Utility 
Costs 
(Cup) 

$ 

Revenue 
Reduciion 

Cost 
ICrpI 
$ 

Incentive 
Costs 
ICIp) 
$ 

Sales 
Ralio 

III 
$ 

Participant 
Revenue 

Requirement 
(Rpl 

i 

Total 
Periicipant 

Benefits 
(Bp) 
$ 

Total 
Paiiicipani 

Costs 
(Cp) 
$ 

Net 
Prosem 
Value 
(NPVpl 

$ 

Qenelii 
Cosi 
Ratio 

[BCRpI 

Oiscoumed 
Payback 
Period 
lyrs) 

$1,244.1 16 $913,000 $331.1 16 1.36 6.08 

Nonparliclpant Test 

Utility 
Benefits 
IBunp) 

s 

Utility 
Costs 
ICunp) 

$ 

Revenue 
Reduciion 

(Crnpl 
s 

incentive 
Costs 
ICinp) 

$ 

Rate 
Impaci 

Non-Part. 
(RIMnp) 
*/MWH 

Net 
Present 
Value 

INPVnp) 
t 

Benefit 
Cost 
Ratio 

[BCRnpl 

S4B6.209 $711,647 $742,956 ($968.3951 0.33 

All Retepayers Test Utility Revenue Requirement Test 

-

Total 
Ratepayers 

Benelils 
IBual 

s 

Total 
Ratepayers 

Costs 
ICa) 
$ 

Net 
Present 
Value 
INPVal 

* 

Benefit 
Cost 
Ratio 

IBCRa) 

Increased 
Revenue 

(Run) 
$ 

Toial 
Utility 

Benelits 
IBuul 
$ 

Total 
Ulllily 
Costs 
(Cuu) 

$ 

Incenilve 
Costs 
ICiui 
$ 

Nel 
Present 

(NPVul 
$ 

Benelil 
Cost 
Ratio 

iBCRul 

$486,209 $1,123,487 ($637.2791 0.43 $486,209 671 1,647 ($225.4391 0.68 
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Company Name: PECO Energy 

IRP-ELEC 100. Conaervaffon and load Management Program Cost Benefit Analysis Results 

Program Name: 
Presonl Values Calculated lor Year: 1 1995 
Period ol Analysis; Beginning Year: 1995 

Ending Year: 2009 

Revenue Paiiicipani Toial TQIDI Not Bonulit Discrxintcd 
Ulllily Utility Reduciion incentive Sales Revenue Panlcipant Panlcipant Prusenl Cosi Payback 

Benelils Costs Cost Costs flfll« ftequl'enient Benelils Cosis Value Ralio Period 
IBupl ICupl ICrpI ICipl III IRp) IBpl ICp) INPVpl IBCBpl lyisl 

S t » S S S S 5 S 
£195.714 SO SI 95.714 nla 

Non participant Test 

Utiliiy 
Benelits 
[Bunpl 

S 

Utility 
Costs 
ICunp) 

$ 

Revenue 
Reduciion 

ICrnp) 
S 

Incentive 
Costs 
ICinp] 

» 

Rele 
Impact 

Non-Pan. 
IRIMnp) 
5/MWH 

Nat 
Piesent 
value 

INPVnp) 
$ 

Benelil 
Cost 
Ratio 

(BCRnpl 

$101,435 $837,000 $195,714 18931,2791 0.1 

All Reiepayers Test Ullllty Revenue Hoqulromenl Test 

Toial 
Ratepayers 

Benelils 
IBual 

$ 

Total 
Ratepayers 

Costs 
ICel 
$ 

Net 
Present 
Value 

(NPV el 
$ 

Benelil 
Cosi 
Ralio 

(BCRal 

Increased 
Revenue 

(Ruul 
» 

Total 
Utility 

Benelils 
(Buu) 

t 

Toial 
Ulllily 
Costs 
(Cuu) 

8 

Inceniive 
Costs 
(Gut 
> 

Not 
Present 
Value 

(NPVut 
* 

Benelil 
Cosi 
Ralio 

<6CRuJ 

$101,435 $837,000 l$735.565) 0.12 8101,435 $837,000 l$735.565] 0.12 

PtPUC Dsviitd 
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Company Name: PECO Energy 

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

Index Actual Residential Commercial Industrial Other Total 
Utilitv | 

Pfoaram G o a M H 
Year Year KW KWH KW KWH KW KWH KW KWH KW KWH KW KW^P 
(a) (b> (c) (d) (e) if) lg) (h) li) (j) (k) (1) Im) In) 

-6 1991 36,583 42,715,800 0 0 334,000 370,583 42,715,800 
-5 1992 35,917 47,027,600 740 1,440,000 334,000 370,657 48,467,600 
-4 1993 36,512 62,819,400 2,220 5,400,000 334,000 372,732 68,219,400 
-3 1994 37,106 74,511,200 3,700 8,460,000 334,000 374,806 82,971,200 
-2 1995 38,331 86,203,000 5,550 11,520,000 334,000 377,881 97,723,000 
1 1996; 40 186 98,714,800; 7 770 14,760,000 334.000 
0 1997 40,150 103,846,600 8,880 16,380,000 334,000 383,030 120,226,600 
1 1998 38,225 101,598,400 8,880 16,380,000 334,000 381,105 117,978,400 
2 1999 36,299 96,070,200 8,880 15,660,000 334,000 379,179 1 11,730,200 
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 27,968 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 2005 22,857 60,441,000 7,770 10,800,000 334,000 364,627 71,241,000 
9 2006 20,302 56,552,800 7,400 10,440,000 334,000 361,702 66,992,800 

to 2007 17,118 48,564,600 6,660 9,180,000 334,000 357,776 57,744,600 
• 11 2008 13,301 37,296,400 5,550 7,200,000 334,000 352,851 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 f 780,000 334,000 342,000 21,000,000 

Note: Values shown are cumulative amounts. Pa.PUC Revised Apr-97 
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Company Nama: PECO Energy 

IRP-ELEC 12. Transmission Line Projection 

Design Length Construction In Setvice Line Cost 
Transmission Line Name Location Voltage (kVl (Miles) Start Date Date (Millions) 

(a) lb) (c) (d) (e) (1) (Q) 

Middletown - Morton Delaware County 230 4.2 1994 7/1/96 N/A 
Middletown Township 
Upper Providence Township 
Nether Providence Township 
Springfield Township 

Newtown Square - Goshen Tap Delaware County 69 7.2 1/96 6/97 N/A 

r 

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 iis retail rates by determining the revenue 

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

expenses), transmission, distribution, customer-related functions, and forecast market generation. 

Ths 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 Tariff. 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 

looses, and class average load factors. 

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

intervenors, who claimed that a higher market generation credit was needed to stimulate 

ci stomer interest in participating in the Pilot Program. However, these commenters did not offer 

aiiy alternative studies of the expected market prices for energy and capacity in 1997 and 1998. 

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

capacity, including the Gross Receipts Tax, at 3.00/kWh for PECO - indeed, for every 

-32-
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C H A P T E R O N E 

INTRODUCTION 

BACKGROUND 

ICf; Resources was requested Dy PECO Energy Company (Hareafter 'PECO") in May 
1996 to pijovide an independent assessment and forecast of the competitive price of wholesale 
generation in the Pann-Jersey-Maryland (PJM) System to aid PECO In the calculation of a 
Competitive Transition Charge (CTC) that will be levied as part of a retail pilot program in 
Pennsylvania. The CTC Is a charge (in cente/kWh) that those electing to participate in the retail 
pilot Will pay even If they source tneir energy and capacity needs from other suppliers. The CTC 
represents the difference between PECO Energy's embedded cost ot generation and the 
estimated competitive price of wholesale aeneration. ' This number will change from period to 
period. For the purpose of the retail pilot, ICF Resources was asked to forecast the competitive 
price of generation applicable to November and December 1997 and the calendar year 1998. 

generatior 
ICF 
related to 

Th)9 purpose of this report is to present the results of the competitive price of ivhoiesale 
projection in PJM and to describe the key assumptions and methodology underlying 

assessment. This chapter provides the reader with background information 
CF Resources' assessment 

Resources' 

JCFS ROL E IN THE ANALYSIS ANO THE FORMULATION OF ASSUMPTIONS 

\C = Resources' competitive price of wholesale electric generation forecast is based on 
separate lorecasts of the competitive price of wholesale electric energy and the competitiv* price 
of electric capacity. 

"Re competitive price of capacity is dependent upon the supply and demand balance in 
PJM. ICF Resources' forecast of the competitive price of capacity is based upon (i) the projected 
capacity e nd toad balance In PJM and (ii) market information availabio from recent capacity sales 
and purchases entered into by PJM utilities. 

Competitive energy price projections were prepared using ICF Resources' Integrated 
Planning dodel (1PM*) representation of the PJM system. ICF Resources' IPM6 is an analytic tool 
that can be used to-modoJ the PJM eyctem on a multi-area basis. The iPM0 can be used both to 
represent behavioral factors, such as how utilities within a power pcol respond to load growth, and 
to mimic jhe manner in which a singlo utility or power pool dispatches its capacity to meet load 

Tlpe IPM0 has been used by many ICF clients to address a wide range of questions 
including^ for example, to understand the reasons for long-term dispatch patterns within power 
pools, to |estimate the dispatchability of specific unfts, ro assess the impact of different variables 
on dispatch 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 marginal 
energy prices in nearly every US market. 

Tie 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 

RLD01S0 TO" 
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can make no assurancas as to their accuracy. Some of these represent technical assumptions, 
based bpon a substantial body of empirical experience. For example, our assumptions dealing 
with the technical and operating characteristics of the existing PJM electric generating units, such 
as heat rates and minimum loads, are based upon analysis of their actual performance for 
historicjal years. Other assumptions, such as future oil prices, electricity load growth rates, and 
how th a electric markets will respond to load growth, represent economic forecasts. 

DRAFT ICP nesourcas Incorporated 
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CHAPTER TWO 
ICF Resources' Analytic Approach 

iThis chapter provides an overview of the methodology used by ICF Resources to develop 
a competitive generation price projection. 

i 
THEPENN-JCRSEY*MARYLAND(PJM) MARKET 

CPs forecast of marginal energy and capacity prices in PJM is predicated on the 
aseumpjtion that the operation of the restructured PJM marketpiaca will not differ significantly from 
operations under the current PJM Interconnection Agreement and. more imponantiy, that the 
fundamental determinants of marginal prices will ramain unchanged. ICF believes this 
assumption to be valid given that: 

! 
1, under the PJM Interconnection Agreement all member utilities' resources are operated 

and dispatched as a tight pool (as if they were one system, to achieve the highest 
pracricabie degree of reliability and economy), and 

z. them has long been an active competitive capacity market in PJM as member systems 
! trade inatailad capacity credits to meet reserve margin requirements. 

Marginal energy and capacity prices under a restructured PJM pool, operated by an Independent 
System] Operator (ISO), should not differ from those experienced under the cunent pool structure. 

i 
In PJM, as in other centrally dispatched systems or "tight pools", incremental electricity 

deman^ by one member utility's customers is met by using the cheapest feasible source of power 
available to the entire system. In tight pools, a central entity called the "dspatcher," acting on 
behalf i f the member systems, exercises control over the dispatch (i.e., determination of how 
much electric energy is to be generated by each unit on the system). Decisions made by the 
dispatctjier are based on minimizing the total operating (or variable) cost of producing electric 
energy, subject, of course, to certain practical reliability and operating limitations. 

)n the case of PJM, this means, tor example, that incremental demands posed by the 
customers of Public Service Electric and Gas in New Jersey might bo met by increasing 
generation from the cheapest available coal unit on the system belonging to, for example, 
Pennsylvania Power and Light ("PP&L"). As a result, PJM utilities are either buying from or selling 
to othefj members of the system almost every instant. Over the tong-tertn, the member utilities 
coordinate their capacity expansion plans. 

Tfce goal of the system dispatcher is then to minimize the variable cost of generating 
electriciy. The factors that determine the cost of generating a kWh of electricity by a given 
general ng unit are: the units heat rate or efficiency (expressed in BTU/kWh); the unifs delivered 
cost of uel (S/MMBtu); and the variable component of the unifs operation and maintenance costs 
(in millsfkWh). The fuel component of the variable cost is the product of tho heat rate and the fuel 
cost, and when added to the variable O&M cost gives the total variable cost, in a "pure economic 
dispatc^" the dispatcher would simply "stack? the available units in order of increasing total variable 
cost (rrverit order), and meet incremental demand by dispatching the cheapest unit with excess 
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avsilable capacity. However, due to a number of engineering, reliability, and transmission 
constrahts, actual dispatch patterns may show some deviation from the "pure economic dispatch." 

At any given point in time, the dispatcher knows which unit is on the margin, i.e., which of 
the units operating at that point in time has the highest total variable cost. As load varies slightly 
up or dcjwn, the output of the marginal unit will also vary to fcilow the load.' If the additional load Is 
greater jthan can be met by the unit on the margin, then the dispatcher "turns on" the next 
cheapest unit available to the system, and this unit will mw become the marginal unit. Similarly, 
as load Jails, the dispatcher will turn the most expensive units off. 

jfXs noted, certain practical reliability and operating 
dispatch patterns from "pure economic dispatch." In particular-

limitations result in deviations in 

» Musi-Pun Units: Certain units located dose to large load centers have to be 
1 operated whenever available primarily for safety 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 obiigated to purchase all power tendered. Regardless of the contract 
price tor power, these QFs are properly considered must-run unit. 

Minimum Tumdowns: For technical reasons, some units (e.g., coal-fired steam 
turbine-based units) cannot be frequently cut back below a certain percent of 
full lead. Therefore, a dispatching entity might need to chose between 
(a) running such a unit at least at its "minimum turndown* level to allow the 
option of running harder during times of higher demand (even if such a choice 
is not in a strict sense the least cost" option) and, (b) shutting down the unit 
compietely. This constraint often results in certain units running at least at their 
minimum turndown levels during weekdays (when most utilities experience 
their peak loads) and being shut down completely during the weekends (which 
represent the off-peak period for most utilities), in utility parlance, these are 
"cycling" units. 

•ftansmlsffion Constraints: Transmission capacity and other types of system 
stability constraints sometimes act to restrict the level of power that can be 
transmitted between broad regions (or areas) within PJM. Transmission 
constraints were developed for this study based on conversations with 
transmission engineers at a number of PJM utilities as well as an examination 
of actual power flows within PJM in previous years. As discussed below, an 
important aspect of developing transmission constraints is the division of PJM 
into regions. 

When modeling the PJM system with 1PM, the unit operating characteristics, and cost 
components and the constraints discussed above are all represented. Constraints related to 
must-run units and minimum turndowns are based on available information from public and 
industrvj sources and reported performance data. 

' In prBCtcb, a biocK of units (rather then a single unit) may be called on to [ncreese their output 
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ICF RESOURCES' INTEQRATCO PLANNING MODEL {"IPM*") 

ICF Resources' IPM0 is the principal analytic tool used in this study. IPM® is a linear 
programming model which finds an optimal dispatch pattern and choice of resource options to 
meet electricity demand at the minimum cost. The model can be used to study several behavioral 
factors such as how a utility responds to ioad growth or changing fuel prices. IPM6 can also be 
used tci model the detailed dispatch by which a single utility meets its load. IPM* has been used 
by sftvaral ICF Resources clients to address a wide range of questions related to dispatch in 
many Ltility systems. 

IPM8 develops a least cost strategy for a utility to meet its load over a pianning horizon 
within £ specified set of financial, environmental, and operations and transmission constraints (see 
Figure 2-2). Utility operations are modeled using a linear programming algorithm. The model is 
dynamic in that it can generate a simultaneous optimal solution for the entire planning horizon 
rather than for each year Individually. Thus, it combines system capacity expansion planning and 
unit dispatching decisions to provide the lowest net present value generation costs over the full 
planning horizon. It considers future fuel prices and generation requirements when making 
decisions for the present, and it simultaneously determines optimal resource utilization given fuel 
prices, pperating characteristics, and constraints. 

Figure 2-2 

ICF's Integrated Planning Model (IPM) 
Model Structure 
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The model can determine the optimum capacity expansion plan given a set ot utility 
option s, demand growth, and reliability criteria. Also, given a capacity expansion schedule, it can 
deteirriine the optimum utilization of different units givan their operating characteristics, fuel prices, 
and known transmission and operational constraints. 

In the reat-worid, utility loads vary literally every instant. In 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 developed for each of three seasons. This 

approach has many advantages: 

• The analytic simplification allows a better representation of inter-regional transmission 
constraints and the dispatching of hydro units and pumped storage units relative to 
hourly simulation models. At the same time, our research over the years has shown 
that, for historical years, our model-based projections match actual conditions with 
adequate reliability. 

• The costs related to data development and computer processing are modest enough 
to allow users to conduct multiple scenario analyses cost-effectively. 

j ICF Resources' development of the Load Duration Curves is grounded in empirical 
anatyoia. Typically, the load on a utility fluctuates from a minimum level In the middle of the night 
to a maximum level during the afternoon and early evening. Figure 2-3 shows a typical daily load 
shapej When these hourly loads are sorted from highest to lowest, the resulting curve is a "Load 
Duration Curve" {see Figure 2-4), The Load Duration Curve can then be approximated using a 
step function. IPM* divides a year into a number of "seasons" and uses seasonal Load Duration 
Curves. 
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Figure 2-3 
Typical Daily Load Shape 

Load Duration Curves provide a means ot integrating hourly unit dispatch decisions over a 
seasorj. Integrating these dectsiona across a given season is important when modeling energy 
limited technologies, such as hydro and pumped storage, as well as purchases with a maximum 
energy limit, such as off-system 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® determines the dispatch o? generating units for 
each Segment in each season. That is, it determines which units are operated during each 
segment (and at what level) to meet the load at minimum cost, subject to various technical 
constraints (e.g., forced outages, maintenance outages, minimum turndown, etc.). Using these 
segmant-by-segment dispatch patterns along with hourfy foad data, the model also calculates 
hourly jmarglnal energy costs. 
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Figure 2-4 
Typical Daily Load Duration Curve 
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n a ^ d l t i o n to operating constraints on PJM, such as the must-run constraints discussed 
above, ilPM^ takes into account pEanned outages (i.e., for maintenance), forced outages (i.e.. 
unanticipated shut downs), and unit-by-unit emission constraints. Planned outages can be either 
specified to correspond with the actuai plan cf the utility or optimized by the model using :he 
criteria or resen/e levelization. Unit-by-unit information on planned outages by season can be 
provide^ to IPM^ based upon actual operating experience. 

=orced outage rates on a unit-by-unit basis are also provided as an input. Because forced 
are not within the control of the utility system, thoy generally do not vary by season. As in 
\ of planned outages, forced outage infonnation is based on actual operating experience 
ing units. For future units (and QFs), it is based largely on engineering and vendor 
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MODEUNO THE PJM SYSTEM USING IPM 

For several years, the availaWIity o» low variable cost coal capacity over and above local 
load levels in Western parts of PJM (notably the service tenitory of Pennsylvania Power & Light) 
has p'ovided opportunities for the sale of such power to displace high variable cost oil or gas 
generation in :he Eastern parts 01 PJM (e.g.. Uie service territories of JCP&L and Public Service 
Electr c & Gas in New Jersey). A similar situation exists with respect to the sale of (ow variable 
cost, uoai-fired power from Alleghany Power System and American Qectric Power in the ECAR 
(East Central Area Reliability) region to utilities in the Eastern part of PJM. The economic 
incentve to displace high variable cost power with low variable cost power has resulted in a 
pattern of substantial flow ol power from West to East within PJM. Transmission constraints, 
howevsr, restrict the level of power that can be transmitted between these regions. Therefore, it is 
useful for analytic purposes to divide PJM into different regions and represent quantitatively the 
transrr ission constraints that exist between regions. 

Basea on analysis of physical transmission constraints, ICF Resources divides PJM into 
the follpwing three regions.2 

» East PJM which includes the service tenitories of Atlantic Electric, Public 
Service Electric & Gas, Jersey Central Power & Light, PECO Energy Company, 
and Delmarva Power & Light. 

• West PJM which includes the service territories of Pennsylvania Electric, 
Metropolitan Edison, and Pennsylvania Power & Light. 

j * South PJM which indudes the service territories of Baltimore Gas & Electric 
| and Potomac Electric Power Company. 

[The division of PJM into regions has important implications for representing capacity and 
transmibsjon constraints in iPM. In particular: 

peneratin? Capacity. For analytic purposes the generatino capacity 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 tho East 
nay, of course, held shares of capacity that is located in the West (e.g., PECO 
hergy, an East PJM utility owns a substantial share of the Peach Bottom nuclear 
nits 2 and 3, which are a part of West PJM capacity). For purposes of dispatch 
uch capaclfy Is counted as capacity in the West, i.e., the area where it is located. 

3, although Jersey Central Power & Light. Pennsylvania Electric, and 
Metropolitan Edison are all subsicfiaries of General public Utilities ("GPU"), the 
generating capacity owned by the individual companies is placed in the region in 
which such capacity is located. 

ransmlssion Constraints: The transmission constraints state, in mathematical 
terms, the maximum level of power that can be transferred between regions. For 
example, one transmission constraint provides a mathematical equation for the 

1 The PJM ̂ JtfHtlM ftiso use lha concept of .•egiorti or areas wittVn PJM, to capture the frnpact of tfansmissfon constraints. PECO 
Enerfly, in fprticuiBf, has LJSM) a three-arM approach for formulating its least cost plan. 
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maximum level of power that can be moved from the West to the East, given a 
certain level of flow from West to South. The constraints also place absolute 
bounds on the level ot power that can be transmitted from one region to another. 
By ensuring that the dispatching of plants to meet toads at least cost 
simultaneously satisfies these transmission constraints, the model-based dispatch 
mimics the real-world. Based on currentiy available information, the PJM utilities 
are not likely to complete any major transmission projects that would mean a 
substantial change in our assumptions on transmission limits. 

SEGMSNTINC THE LOAD DURATION CURVE 
! 
I 

| The segmantstion of the Load Duration Curve ie an important step in IPM-based analyses. 
The jfirst step in the segmentation process is to analyze the hourly load data, by month, to 

determine the number of representative seasons per year that are necessary to characterize the 
seasonal load patterns. Based upon an analysis of hourly load data for PJM, ICF Resources 
determined that it would be appropriate to divide the year into ihree seasons: summer, shoulder 
and winter Table 2-3 shows the combination of months represented in each season. 

TABLE 2-3 
SEASONAL BREAKDOWN IN IPM 

Months Included Hours/Season Proportions of Year 

Summer 
Shouttjier 
Winte* 

Total 

June, July, August, September 
March, April, May, October, November 
December, January, February 

2,928 
3,672 
2,180 

8,760 

33.4% 
41.9% 
24.7% 

100.0% 

The second step is to divide each season into segments in such a manner that the hours 
in eacii segment"are very similar in terms of the level of peak load. The actual load for all hours 
represented In one segment will generally not be Identical; however, by carefully splitting the load 
duration curve into ten segments of varying width, it Is possible to achieve an adequate represen­
tation 3f the seasonal load duration curve. The development of the Load Duration Curve for the 
PJM pool a* well as for IPM's East, West, and South PJM is based upon available industry 
information on load data and load shapes. 

An example Of the segmentation of tha PJM poolwide load duration curve is shown in 
Figure 2-5. Several points about Figure 2-5 are worth noting: 

There are relatively few hours during which demand Is at or about the annual peak 
load (49.0 GWin 1995). 
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For 40% of the season, loads were at a level higher than about 33 GW; conversely, 
tor QO% of the hours toads were lower than 33 GW, 

LjOads rarely fall below about IS GW, or 25 percent of the summer peak load. 

Figure 2-5 
Illustration of Segmentation of the PJM Poolwide Load Duration Curve (Summer Season) 

4Q 0 

o 
230 

(2.32a hrs) 

The shape of the demand curve is important because it is the intersection of demand and 
available resource^ (the poolwide supply curve), on an hourly basis, that determines marginal 
energy tjosts and, hence, the dispatch of individual resources on the PJM system. 

The third step in the segmentation process is to establish the relationship between the 
segmen s and the time-of-day periods. 

IZF Resources analyzed the hourly observations contained in the seasonal load duration 
curves such as tho one shown in Figure 2-5 in order to establish the relationship of segments to 
time-of-day. This analysis showed that: 

through 5 n 

RLDDiSO 

DRAFT ICF Resources Incorporated 



i5:50rM FiOM :0 5i2159??2334 P016/027 

exceptions. Segments 1 through 5 represent about 40 percent of the hours of 
the season which is the proportion of annual peak-hours for most PJM utilities. 

Segments 6 through 10 generally represent the off-peek hours, which account 
for about 60 percent of the hours of the season. 

UNTF-SPSCIHC DATA 

Unit-by-unit information for existing generating capacity is a part of ICF Resources* PJM 
Generating Unit Data Base, which is one of the major input RIAR provided to the IPM. This 
comprehensive data base, built and maintained by ICF Resources, contains unit-by-unit 
information not only on planned outage and forced outage rates, but also on such items as 
sumnier capacity, heat rates, variable operation and maintenance costs, and emission limits. For 
modeling purposes, units in the same model region that possess similar economic and operating 
characteristics (e.g., similar fuel prices and source's, similar heat rates, simitar outage rates, ate.) 
are combined to yiefd larger "aggregate units*. For example, nuclear plants in East PJM are 
treated as one large aggregate unit. Aggregation need not sacrifice features specific to individual 
units.- For example, the shutdown of a specific unit can be readily modeled by appropnatety 
reducing the capacity of the corresponding aggregate unit. 

EMISSION AND ACID RAIN LEGISLATION 

, Allowable emission rates on a unit-by-unit basis can be provided as an input to the 1PM. 
Currently, these emission rates are determined by tho regulatory status of the plant (e.g., plants 
covered by the New Source Performance Standards ("NSPS") of 1977; plants not covered by any 
NSP? but subject to State implementation 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 compliance options such as scrubbing, coal 
switching, or allowance purchases at a "market price" and the choice between options can be 
based upon achieving least cost compliance within the requirements of the law. 

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

ANAijvTicAL OUTPUT 

! Generation has value in both PJM's capacity market and the electric energy market. ICF 
Resources' competitive price of wholesale electric generation projections ere therefore based on 
sepa-ate projections of the competitive price of electric capacity and the competitive price of 
electric energy, with the total being the sum of the two. 

| The competitive energy price projections were prepared using ICF Resources' 
representation Of the PJM system using its Integrated Pianniny Model (IPM0). As discussed 
above, 1PM8 utilizes a linear programming algorithm to find an optimal dispatch pattern and choice 
of resource options to meet electric energy demand at the minimum cost. 8y overiaying hourly 
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Joacj data onto this dispatch pattern, the model calculated a marginal energy cost, i.e., competitive 
energy price, for each hour. 

The projection of the competitive price of capacity is based upon (i) the forecasted 
capacity and bad balance in PJM and (ti) market information available from recent capacity sales 

purchases entered into by PJM utilities. As discussed above, interactions between buyers 
and sellers in the existing PJM market can be seen ss a functioning market. In equilibrium, when 
capacity and demand are in balance, i.e. when amount of capacity available on the pool is equal 
to the expected peak plus required capacity reserves, the spot capacity price is set by the cost of 
installing a combustion turbine. This is because a combustion turbine is the source of new 
capacity with the lowest capital cost. During periods of excess capacity, the price of capacity is 
Jower. but not zero. This is due to the positive benefit additional capacity creates by lowering the 
probability of a supply shortage. 

HLDOISO 
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CHAPTER THREE 
Formulating Key Assumptions 

INTRODUCTION 

(CF Resources was requested by PECO Energy to provnJe an independent forecast of the 
competi lve price of wholesale generation in the PJM system This chapter focuses on the key 
assump ions underlying the analysis. Five economic variables in particular are major 
determinants of marginal energy costs on the PJM system: 

Load Growth 
Capacity Additions 
Fuel Prices 
Acid Rain Compliance 
Nudear Performance 

Assumpiions concerning these variables are summarized in Table 3-1 and are discussed more 
fully belcw. 

LOAD GROWTH 

i 
Load growth is an important determinant of marginal energy costs. As loads increase. 

PJM must turn to increasingly expensive units on the margin, thereby increasing the marginal 
energy cost on the pool. Between 1985 and 1995, PJM energy requirements and peak loads 
increase^ at about 2.7S percent per year. PJM utility forecasts during this period called for annual 
average growth rates of less than 1.5 percent. Current PJM forecasts also anticipate significantly 
lower than experienced load and generation growth at about 1.2 percent per annum throuah 
2005. 

IQF Resources believes that the PJM forecast is too conservative to be the basis of a 
realistic Base Case. The eventual introduction of retail competition may provide the impetus for 
greater load management efforts and reduced load growth. Hence, future growth rates may be 
lower thin experienced in the recent past. Nonetheless, we believe that growth rates will be 
higher thbn currently projected by PJM utilities. Our Base Case assumption, therefore, is for load 
and generation growth of 2.3 percent per year through ig99. Projected peak load and energy 
requirermnts fotthe Base Case through 1999 as well as recent historical data are shown in 
Figures cj-t and 3-2. 
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Table 3-1 
Overview of Key Assumptions 

Parameter Value 
Net Inter ial Demand 1997 Forecast 15,738 MW 

1998 Forecast 46,372 MW 

Net Ener jy for Load 
1997 Forecast 246,603 GWh 
1998 Forecast 250,390 GWh 

Poolwide Planning Reserve Margin 18% 

Re&ocna s to Load Growth Lower load Growth does not necessitate additional capacity 
Gereratir ig Unit Non-Fuel Variable 

ts 
$1.0 to $2.0/MWh 

Seasons 
(S/mmBtt 

Henry Hub Gas Prices 
) 

Season 
Year Summnr Winter Rhpulrier 

1997 1.77 2.09 1.89 
1998 1.77 2.09 1.89 

Seasonal 
(S/mmBti, 

Gas Transportation Season 

Xsai Summer Wim. SIDQUM&C 
1997 0.32 0.63 . 0.45 
1990 0.32 0.63 0.45 

Examples 
($/mmBtL 

of Delivered Oil Prices 
> 

1%n«6id DistillatR 
1997 3.Q9 4.06 
1998 3.03 4.06 

Examplej 
(I/mmBtL 

of Delivered Coal Prices 
> 

CmmbyJ 
1997 1.40 
1998 1.45 

Coal Plant Availabllttv Averaae coal unit avai&bilitvof about 82.4% 
Acid Rain Legislation Units assumed to scrub are: Cromby 1, England 2, Eddystone 1-2, 

and Conemaugh 1-2. 

Nuclear P arformanca Annual Capacity Factor 
1997 75.1 
1998 75.1% 

Salem Nu ;lear Unit 2 is assumed to be back on-line by 1997. Unit 1 is assumed to 
be off-line throughout tha forecast horizon. 

Power PL 
and tho P 

phases by individual utilities 
IM Pool 

Explicit consideration given to power purchase agreements that \ 
affect the energy market: PEPCO and OES/APS (450 MW). and 
Economy energy available from the ECAR region. 

Schuylkill 
1 Retiremet 

Cromby 2, & Oetawnre 
t 

End of idea 
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Figure 3-1 
Projected Electric Energy Requirements for PJM on a Pool-Wide Baaie 

2000 

* Actual! art rttfl wnaihaficiuitad. 

RESPONDING TO LOAD GROWTH: THE ADDlTtON OF NEW CAPACITY 

Lower-than-expected electricity safes combined with the completion of previously planned 
coal jand nuclear plants produced a situation of excess capacity nationwide in the electric utility 
industry in the early 1980s. In the PJM region, the completion oi several nuclear power plants 
(e.g.j PECO Energy's Limerick 1 and 2, Pennsylvania Power and Light's Susquehanna 2, and 
Public Service Electric and Gas' Hope CreeK i) had created excess capacity by the mid-19603. In 
fact, j'the presence of this excess capacity helped utilities meet increasing loads in the late 1960s 
without serious problems. 

The completion of plants that appeared in hindsight to be unnecessary, and at costs that 
substantially exceeded earlier projections, prompted regulators to deny the pass-through of 
portipns of the capital invested. These actions have heightened utility concerns about the risks of 
undertaking large capital expenditures. Current publicly announced plans of electric utilities in 
PJM continue to reflect a reluctance to commit to large capital expenditures. 
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Figure 3-2 
Projected Summer Peak Loads for PJM on a Pool-Wide Basis 

60 

55 -

50 -a 2 

I % 45 

40 

35 

30 

ACtUtf* f e r t e i s t " 

PJM "OMIciar C i i » 

1986 1988 1990 1992 1994 1996 199$ 2000 

Actum ar* not weath*r-adjusted. 
' All fo/«ca«ti aBBumi a 'normil ^ * j r ' witn rqso»ot lo *«atriar 

Utility plans cail tar additional incremental capacity needs to be met with a combination of 
unit Uprates and as yet unspecified purchases. TTiis strategy minimizes the capital at risk and 
ailow^ utilities to take a "wait-and-see" approach in the short-term. In general, there is an 
unwilDngness to commit to bringing on-line substantial amounts of new baseload capacity. 
Throigh the mid-1980s, PJM utilities did, however, sign contracts for substantial amounts of OF 
capacity, as discussed below. 

The capacity additions undertaken over the forecast period in this study can be 
catedorized as follows: 

Must-Run_Q"F Capacity: Our short-term 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 FERC, and trade press reports. We 
use an assumption that is very close to the 1995 PJWMAAC forecast with the 
oxcaption that we do not include several units which are still "nn the books"' but 
which have been recently bought-out or otherwise terminated. 

Dispatchable QF Capacity: A number of PJM QFs are dispatchable. Because the 
contractual terms of all these QFs are not readify available, we have treated some 
as dispatchable QFs and others as must-run. 
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F U E L 

Rrmlv Scheduled Ufflî y Caoacitv. This category refers to utility-owned baseload 
capacity which utilities are committed to build. For PJM, there are currently no 
large projects in the "firmly scheduled pipeline". 

Currently Planned Utilitv Capacity: Utilities also have plans to bring on-line 
additional units in the future, although these plans are, as of now, flexible (I.e., they 
are not in the "firmly scheduled pipeline"). For example, JCPL has plans to add 
substantial amounts of gas turbine capacity in the late 1990s and beyond. We 
have induded in our forecast only those utility planned builds that have gained 
regulatory approval. In addition, near term load growth under the ICF Base Case 
creates a need for additional capacity to meet pool-wide reserve margin 
requirements by 1S98 . Due to the short lead time, this requirement is met with 
about 750 MW of combustion turbine capacity. 

'R ICES 

Base Case fuel prices are based on ICF's Buik Power Service 1997 Fuel Markets Outlook. 
Note .that all prices shown are in 1996 dollars. 

OIL PRICES 

! Delivered residual oil prices are based on ICF's forecast of commodity prices plus a 
transpiortation adder of SLOO/bbi. The underlying forecast price of crude oil is virtually static 
through the forecast period at $18,47/bbl in 1997 to $18.43/bbl in 1398 ($1996). Product prices 
were ^erived based on inter-grade differentials, developed by ICF. 

G A S PRICES 

| The gas prices used in this analysis are based on ICFs long-term forecast. This forecast 
shows| commodity gas prices increasing at 2.3% between the 1996 value of 1.77S/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 applicable seasonal 
interruptible transportation rates to forecasted commodity prices. 

COAL PRICES 

Coal price forecasts are based on ICFs commodity price forecast plus plant specific 
transportation adders. Coal prices are expected to decrease on a real basis from current levels 
due to continued improvements in coal mining productivity. 

NUCLEAR PERFORMANCE 

[Nucloar capacity currently accounts for about 25 percent ot utility capacity and, in 1995. 
about $S7 percent of total generation in the PJM region. While its capital cost is high, the variable 
cost 0̂  nudear power Is low (about 10-15 mills/kWh) and this, combined with the high cost ol 
shutting down and restarting a nudear reactor, means that PJM's nuclear plants generally will be 
fully utlized when available. Because it is a low variable cost source, good nuclear performance 
acts to decrease the dispatchability of more expensive units. 
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Annual nuclear capacity lactors tend to vary substantially from year to year. While part of 
this variability results from the scheduling of down-time for refueling and scheduled maintenance, 
which does not tend to follow an annual oycle, there ie nonetheless an underlying element of 
unpredictability, even in the short term. A large part of this unpredictability results from the 
relatively iong down-time required for unscheduled maintenance, either to prevent developing 
problems or to respond to Nudear Regulatory Commission (NRC) requirements. While economic 
incimtives may Increasingly make it desirable for PJM to employ preventative maintenance to 
avoid forced outages, some degree of unpredictability will almost certainly remain. 

PJM nuclear performance has been improving rapidly over the past several years. 
BetWeen 1991 and 1994 nuclear capacity factors in PJM averaged 75.2 percent. Increased 
ma Itet competition should provide an impetus for increased utility efforts aimed at improving 
nuclear performance. ICF Resources' Base Case assumption is that tne trend toward improved 
perormance will continue such that near-term nuclear performance in PJM will be 75.0 percent 
dur ng the forecast horizon. The PJM Offidal Forecast Case assumes nuclear performance of 
75. % in 1997 and 77.1% in 1998. 

in early May, 1995, the 1,106-megawan Salem Nuclear Unit 1, located in New Jersey, was 
rerr|oved from service due to maintenance problems at the unit. The second unit was also shut 
down in June due to maintenance problems. Based on current ICF Recourcet' roeearch, we 
assume that Unit 2 will return to service in the third quarter of 1997, while, Unit 1 remains 
unavailable during the forecast horizon. 

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 
ene'gy cost and therefore also effect the dispatchability of other sources of electric energy on the 
PJM pool. For this analysis, the following power purchase agreements with entities outside PJM 
hav s been explidtly included: 

• A 450 MW purchase of energy and capacity by Potomac Electric from Ohio Edison, which 
con inues throughout the study horizon. 

• ^50 MW purchase of energy and capacity by Jersey Central Power & Light of Niagara 
Mohawk NUG capacity beginning in 1997 and ending in 2004. 

• Economy electric energy from ECAR of up to 22,000 GWIVyear at a variable cost of 18 
mills/VWh (1996$) is assumed to be available to PJM utilities. This economy energy is 
disoatchable from a PJM perspective. Each PJM utility is assumed to get a pro-rata share of this 
ecoi lomy energy that is purchased by the pool. 
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CHAPTER FOUR 
DISCUSSION OF RESULTS 

ICF Resources' competitive price of wholesale electric generation projections are based 
on separate projections of the competitive price of electric capacity and the competitive price of 
electric energy. This section presents and discusses the results of ICRs projections and the key 
factors underlying these results. 

CaMPtrrnvs ENIHGY PRICS PROJECTIONS 

As discussed in Chapter Two, the PJM system operates as a tight pool. The PJM dispatch 
center dispatches, on a real-time basis, units to meet loads at the lowest variable cost, subject to 
van'ous constraints such as minimum turndowns and transmission constrains discussed in 
Chapter Two. IPM dsterminea the dispatch order tor each season, segment, and year using the 
Lokd Duration Curve. By overlaying hourly load data onto this dispatch pattern, model calculates 
a rpargfnal energy cost for each hour. 

To more accurately represent the transmission situation and regional generation mixes 
within PJM, it was necessary to divide the PJM system into three regions. Because of these 
differences, the marginal energy cost forecast for each ot the three regions will vary. To derive an 
estimate of poolwide marginal energy prices for the svaluation of PECO's Competitive Transition 
Charge. ICF calculated the generation weighted average of the three individual regions. 

During the development of the IPM representation of the PJM system, the model was 
calibrated by backcasting to an actual historical year. Historical information, such as nuclear 
pelrformance, hydroelectric generation levels, actual fuel prices at utility units as reported to the 
Federal Energy Regulatory Commission (FERC), purchased power from non-utility generators, 
peak 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 calibration 
marginal energy price results for a single region - the Eastern region of PJM - are presented in 
Table 

TABLE 4-1 
1993 Historical end IPM Backoast East PJM Marginal Energy Cost 

<1993$/MWH) 

Source 

PJM Reported Lambda* 
IPM Backcaet 

FERC Form 714 for East PJM 
Peak hours are 3 am. to 7.59 p.m.. Monday through Friday. 

27.4 
25.2 

Off-Peak 
18.7 
16.9 

Annua) 
Average 
21.6 
2 f .1 

P«B*S8 
I 
I 
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j Table 4-2 provides ICF Resources' Base Case projections of the competitive pooiwide 
energy price in PJM. 

Table 4-2 
Poolwide PJM Competitive Energy Price Prelections (1996S/MWh) 

t9952 

19973 

1996 

ICF Base Case 
PWKl Off-Peak All Hours 
26.6 18.2 21.2 
26.1 20.6 22.6 
24.8 19.1 21.2 

1 Peak hours are B a.m. to 7.59 p.m., Monday through Friday. 
2 Based cn actual PJM system lambda filings (adjusted to 1996 dollars) 
3 Average for November and December 1997. 

As shown in the above table, poolwide marginal energy costs are projected to remain near 
1995 levels in the near-term. Between 1995 and the beginning of the forecast period, the relatively 
motieat increase In the price of natural gas and electricity demand in PJM are fcr the most part 
offsjet by declining real oil and coal prices. In addition, Salem 2 is assumed to return to service in 
late 1997, contributing a significant amount of low-variable cost energy. As a result of these 
factors, poolwide marginal energy costs do not Increase above 1995 levels in the ICF Base Case. 
N<ite that the relatively higher prices shown for 1997 do not reflect average prices for the entire 

year, but for only two months, November and December, when gas transportation prices and 
marginal energy prices are expected to be slightly higher than annual average. 

CcjuPEriTlVC CAPACITY PRICE PROJECTIONS 
i 
I The projection of the competitive price of capacity is based upon (i) the forecasted 

capacity and load balance In PJM and (ii) market Information available from recent capacity sales 
and purchases entered into by PJM utilities. In equilibrium, when capacity and demand are In 
balance, i.e. when amount of capacity available on the pool is equal to the expected peak plus 
reiuired 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 capacity with the 
(owes: capital cost. During periods of excess capacity, the price of capacity is lower, but not zero. 
This is due in part to the positive benefit additional capacity creates by lowering the probability of a 
eubply shortage. 

in 
Currently, the PJM system is experiencing an excess capacity situation, which is reflected 

... capacity being priced well below the cost of a new turbine. Based on the analysis of recent 
market activity, the supply and demand balance within PJM, and communications with bulk power 
representatives of PECO Eneigy, ICF Resources' projects a competitive pure capacity value of 
$18.0 per kW per year for 1997 and $19.6 per kW per year for 1998. The projected ineroasojn 
the competitive capacity value between 1997 and 1998 reflects the tightening supply and demand 
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balance between these years. Because capacity has greatest value during peak hours it is 
appropriate to create a time-of-day value of capacity. The allocation of the annual price of 
capacity to peak hours is shown in Table 4-3. 

Table 4-3 
Competitive Capacity Price Projection 

(1996 Dollars) 

Year Capacity Value 
1997 $18.0/kW-yr 
1998 $19.5/kW-yr 

Capacity Factor 
36.71% 
35.71% 

Tlma-of-Day Capacity Value 
S5.57/MWh 
$6.23/MWh 

CCMPEimvE WHOLESALE GENERATION PRICE PROJECTION 
! 

I As discussed in an earlier section, the competitive wholesale generation price is equal to 
the sum of th© competitive price of wholesale energy and the competitive price of wholesale 
capacity. ICF Resources' projections of the competitive price of wholesale generation are 
presented in Table 4-4. 

Table 4-4 
Poolwide PJM Competitive Wholesale Generation Price Forecast (1996VMWh) 

19972 

1998 

ICF Base Case 
Peak' Qff-PeaK 
31.7 20.6 
31.0 19.1 

AH Hours 
24.6 
23.4 

Peak hours are 8 a m tc 7.59 p.m., Monday through Friday. 
Average for November and December 1997. 
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VERIFICATION 

I, Judah Rosa, hereby declare that I am Vice President, ICF Resources. Inc.; that as such 

I am authorized to make thia verification on its behalf; that the facts in the foregoing document are 

true to the best of my knowledge, information and belief, and that I make this verification subject 

to the penaltios of IS Pa. CS. ft 4904 pertaining to false statements to aurhorities. 

Date; May 21,1S97 
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