TR,
=

i N L g  FrWal Wb 3 ol SR e L RS R R

4. Ve

%
:
&
P
%
o

[R—o0 713953
PECO STATEMENT NO. 6-R
/A;’/a (8] TT

B fo lheat™

BEFORE THE
PENNSYLVANIA PUBLIC UTILITY COMMISSION

APPLICATION OF PECO ENERGY COMPANY
FOR APPROVAL OF ITS RESTRUCTURING PLAN
UNDER SECTION 2806 OF THE PUBLIC UTILITY CODE

REBUTTAL TESTIMONY
OF § 3
A
WILLIAM H. HIERONYMUS __ ~y
o @
5 @
Regarding Updated Market Price Forecast SN
m

Using GE MAPS, Assessing Testimony of Intervenors
Regarding Market Price Forecasts,

d Rebutting Other Issues Raised By}
e llzgelated to Stranded Costs wﬁW%TE D

OCT 22 1997

DOCUMENT
FOLDER



TABLE OF CONTENTS

L INTRODUCTION ... e 1

II. UPDATED MARKET PRICE FORECAST . ... ... ... ... ... ... 2
III. CRITIQUE OF INTERVENORS’ TESTIMONY REGARDING MARKET PRICE

FORECASTS e 5

A. Introduction and Summary . ........... i 5

B. PECO s Methodology . ... ovve e e 7

C. GE MAPS Model ........ e 7

D. Deficiencies with the Intervenors’ Models .......................... ... 10

E. Models Used by Utilities for Business Purposes ......................... 13

F. Fuel Prices ... .. . . . 16

1. Base YearFuel Costs ....... ... ..o 16

2. Fuel Price Escalators ............ ...coiiiiiiiiiiinanann, 19

G. HeatRates .. ... .. ... . . i e 20

H. Bidding Incremental Costs ... ... oot 24

L Variable O&M COStS ... ..o e 30

J. Monte Carlo Simulations ..................... R 30

K. Cost of New Capacity ... ...ttt i i e 33

IV. OTHER REBUTTAL ISSUES ... ... . e 37

A. “Adjustments™ to Stranded Costs Recovery ............................ 37

B. Auctions of Generatiﬁg UnitS .ot 38

C. Testimony by Indianapolis Power & Light ..... ... ... ... .. ... ... .... 40



10
11
12

14
15
16
17

18
19
20
21
22

24
25

INTRODUCTION

Please state your full name and business address.

My name is William H. Hieronymus. My business address is Putnam, Hayes & Bartlett Inc.,

One Memonial Drive, Cambridge MA 02142,
Have you submitted testimony previously in this proceeding?

Yes. [ submitted PECO Statement No. 6 and accompanying Exhibit Nos. WHH-1 to WHH-
5. My background and qualifications are set forth in Exhibit No. WHH-1 to that Statement.

What is the subject area of your testimony?

I am providing a forecast of the market price of energy for PECO. The future market price
of energy is a key ingredient in determining the net stranded generating cost for PECO. The
higher the market price, the lower stranded costs will be. The lower the market price, the

higher stranded costs will be.
What is the structure of your rebuttal testimony?

My rebuttal testimony is divided into three sections. First, I provide an updated forecast of
the market price of energy using the General Electric Multi-Area Production Simulation
Program (“GE MAPS”). This forecast combines updated information regarding certain input

assumptions and fully integrates any valid suggestions made by the intervenors.

Second, I respond to and rebut the testimony of certain intervenors’ witnesses regarding
market price issues. Specifically, I will address the testimony of PAIEUG witness Randall
Falkenberg and OCA witnesses Richard La Capra and Douglas Smith. My testimony
responds to criticisrns made by these witnesses regarding the GE MAPS model and the input
assumptions used, and independently evaluates the models and input assumptions used by
the intervenors. Because PAIEUG (through Mr. Falkenberg) touches on almost all of the
critiques offered by any other party, I have focused my remarks principally on the PAIEUG

testimony.
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Third, I rebut certain other specific issues raised by various witnesses. Regarding the issue
of proposed “adjustments™ to PECO’s stranded cost recovery, I respond to the testimony of
OSBA witness Brian Kalcic. Regarding the use of auctions to derive the value of stranded
generation assets, | address the testimony of David Schoengold, a witness for the
Environmentalists. Regarding the subject of the effects of stranded cost recovery on
competition in the utility industry, I rebut the testimony of Indianapolis Power & Light

witnesses John Brehm and Wilbur Lewellen.

IL. UPDATED MARKET PRICE FORECAST

Q.

A.

Q.

A.

What is the basis for the updated market price forecast you are presenting?

Like my analysis in PECO Statement No. 6, my current analysis is made using the GE
MAPS model. As before, I have modeled PJM, NYPP, NEPOOL, and imports from
ECAR. My model continues to use a PJM dispatch that incorporates transmission
constraints. It utilizes the coordinated central commitment and dispatch of generation in
effect in PJM. The model allows recovery of negative net cycle costs.! It continues to

project that generation will be bid into the power exchange at incremental costs.

How does your current analysis differ from the analysis contained in PECO

Statement No. 6?

We have made several changes. These changes are primarily in response to intervenors’
comments. The changes also reflect updated information and relatively minor changes

based on further review of my initial assumptions. The main changes are:

1/

Negative net cycle costs are start up and no load costs exceeding amounts recovered as
operating profits in the energy market during the day, which I also have referred to in my
direct testimony as uplift payments.
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» T have revised fuel prices to incorporate the updated Spring/Summer 1997

DRI/McGraw-Hill fuel forecast.

» [ have derived minimum load incremental heat rates based on EIA Form 860 full load
heat rate data preferred by the OCA and PAIEUG. [ should stress, however, that
continue to use incremental heat rates and no-load costs for dispatch and price

computation. I will show that using EIA Form 860 data has little effect on my resulits.

» [ have increased the cost of the combustion turbines that set the capacity price in PJM,
reflecting intervenor criticisms. My new combustion turbine cost is virtually the

same as that presented by the OCA and PAIEUG.

+ Ihave increased the fixed charge rate used in computing the price of capacity,
reflecting intervenor criticisms that I have accepted. The new rate I am using is the

OCA’s proposed rate of 12.75 percent.

Can you summarize your new results and compare them to the results contained in

PECO Statement No. 6?
Yes. These results are summarized in Exhibit WHH-6.

I ran GE MAPS for 1999, 2004, and 2009 -- the same years that were modeled in my
analysis in PECO Statement No. 6. A comparison of the average energy plus uplift plus
capacity revenues -- the results that I am sponsoring -- for PECO’s units during these
years are presented in Table 1 below. These average revenues derived in my rebuttal
analysis are lower than the projections presented in my original testimony. The primary
factor leading to lower revenues is the use of the updated DRI fuel escalators that I
discuss in a later section. Had I relied on the EIA escalation factors used by Mr.

Falkenberg, the average revenues for PECO’s units would have been even lower.
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Table1
Comparison of PECO’s Average
Energy, Capacity, Plus Uplift Revenues

($/MWh)
Direct Testimony Rebuttal Testimony
1999 24.5 24.3
2004 37.6 36.9
2009 47.0 44.9

The change in average revenues presented in Table 1, together with changes in the
discount rate assumed by PECO, cause the net present value of contribution margins

(excluding negative values) to decrease from $2.17 billion to $1.79 billion.”

What is your main conclusion concerning the market price forecast that should be

used in evaluating PECO’s stranded generating costs?

I conclude that my earlier forecast of market prices is a highly conservative measure of
the most likely level of market prices. Taking into account updated fuel forecasts, those
few intervenor criticisms I have accepted, and adopting some intervenors’ data sources
and estimates causes the projected market price to fall and, hence, the estimate of PECO’s
stranded costs to rise. Thus, my revised best estimate of market prices is below the

estimate I sponsored in PECO Statement No. 6.

2/

These numbers are taken from the analysis discussed in the rebuttal testimony of PECO
witness Thomas P. Hill, Jr. It is my understanding that these numbers include PECO’s
revision to its discount rate, from approximately 8.4 percent to approximately 8.7 percent.

4
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III. CRITIQUE OF INTERVENORS’ TESTIMONY REGARDING
MARKET PRICE FORECASTS

A. Introduction and Summary

Q. Dr. Hieronymus, which of the intervenors have introduced models to forecast
market price?

A There are two principal intervenors’ models. PAIEUG has introduced a model through
Mr. Falkenberg. The OCA has introduced a model through Mr. Smith.

Q. What did you do to familiarize yourself with these models?

A. I and my representatives visited both Mr. Falkenberg and Mr. Smith and investigated the
models’ structure, input assumptions, and model outputs. In the following section, I
discuss the input assumptions used in these models, as well as the working procedures of
the models.

Q. Please summarize your conclusions regarding the model sponsored by PAIEUG
witness Mr. Falkenberg.

A. There are four substantial errors that we have identified in PAIEUG’s market price

forecast:

. Mr. Falkenberg uses an incorrect and artificially high base year fuel price. For his
base year fuel price, Mr. Falkenberg mistakenly relies upon accounting data rather

than actual spot fuel prices.

. Mr. Falkenberg uses full load average heat rates as an input assumption. This
assumption inappropriately biases his market price forecast. The PJM rules make
provision for the use of incremental heat rates. Given the rules, the use of

incremental heat rates in bidding also is economically efficient.

. Mr. Falkenberg incorrectly calculates the market price of capacity in attempting to

forecast overall market value. Specifically, Mr. Falkenberg has 1gnored vanable

5
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O&M costs, and grossly overestimated fixed O&M costs for the new capacity
assumed to set the capacity market price. The fixed O&M costs calculated by Mr.
Falkenberg are over 200 percent higher than the fixed O&M calculated by any of
PECQO’s models and the OCA. This error results in an excessive valuation of

PECO’s capacity.

« Mr. Falkenberg’s model itself contains several structural flaws and
inadequacies. His model cannot perform unit commitment. Because his
model is not able to track unit power levels from hour to hour, he incorrectly
assumes infinite flexibility in the operation of units. Moreover, Mr.
Falkenberg’s model cannot determine transmission constraints. Finally,
because Mr. Falkenberg apparently lacks the ability to estimate hourly power
levels for NUGs or imports and exports, he incorrectly assumes that NUGs or
imports and exports will not vary at any hour during the year. In short, the
PAIEUG model lacks the reliability and sophistication to be used in making
actual business decision in the electric utility industry, and provides a

substantially invalid forecast.

Please summarize your conclusions regarding the market price model presented on

behalf of the OCA by Mr. Smith.
The OCA’s model reflects several critical errors:

. Like PAIEUG, the OCA drastically overestimates the base fuel price used to
forecast market value. The OCA makes the same error as PAIEUG, using

accounting data rather than actual pricing data.

. The OCA mode! uses average as operated heat rates. However, the PJM rules
require bidding based on incremental heat rates. Moreover, the use of average as

operated heat rates substantially biases the OCA’s market price forecast.
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. The OCA model contains structural limitations and biases comparable to
the problems with the PAIEUG model. Because the model lacks
sensitivity regarding NUGs and imports and exports, the model does not
reflect changes in these assumptions across all hours in the year.
Moreover, the OCA inexplicably has chosen not to use the model’s ability
to model multiple interconnected areas and unit commitment, further

reducing the validity of the model’s results.

PECO’s Methodology

Have the intervenors provided any comments regarding PECO’s overall

methodological approach to computing net stranded generation costs?
Yes.
Please summarize those comments.

The principal intervenors have explicitly endorsed PECO’s overall methodology for
calculating net stranded generation costs. (See, e.g., Baron Testimony (PAIEUG), p. 22,
La Capra Testimony (OCA), p. 5; PAIEUG’s response to interrogatory Set M-P.1., Q5;
OSBA’s response to interrogatory Set II, Q2). As aresult, most of the intervenors’
testimony consists of arguments regarding the appropriate input assumptions. The
remainder of this section of my testimony addresses the intervenors” arguments regarding

those assumptions.

GE MAPS Model

What type of model is required to forecast the market price for utilities within
PJM?
A reliable market price model should reflect, as closely as possible, the characteristics of

the post-deregulation market. It also should allow market prices properly to reflect the
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effects of a unit’s ability to start up and run, the costs of doing so (i.e., commitment and
dispatch); the transmission system’s ability to accept generation and to serve load (i.e.,
load flow/transmission); and the amount, duration and price of interregional flows of

energy (i.e., imports and exports).

How well does the GE MAPS model meet these criteria? That is, does the GE
MAPS model address all of these issues?

Yes. As described in my earlier testimony, the GE MAPS mode] assesses unit
commitment and dispatch, load flow/transmission constraints, and imports and exports.
Most importantly, we have been able to use GE MAPS to model the market conditions

that exist in PTM.

You already have discussed the importance of incremental bidding. Why is it

important to use a model architecture consistent with the proposed PJM rules?

Models that cannot dispatch on incremental bids, while also keeping track of no-load and
start-up costs for separate recovery, force the modeler into the unfortunate position of
relying on simplifications that either overestimate or underestimate PECO’s revenues.
For example, by using full load average heat rates, the OCA and PAIEUG models

overstate PECO's revenues, thereby lowering recoverable stranded costs.
What is unit commitment?

Unit commitment refers to one of the functions performed by the system operator. Prior
to dispatch, normally a day ahead, a decision is made by the system operator as to which
units will be run at a given time over the next day. In order to make this determination,
the system operator will assemble information about likely customer load, units that are
available to serve load, individual unit bids, and other information such as unit minimum
up and down times. Based on this information, the system operator will determine which

units to call on (i.e., commit) for the next day.
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Why is unit commitment an important modeling feature?

Models used by system operators to pérform unit commitment must respect the flexibility
limits of generators. Simple models that do not perform unit commitment, or do so
without respecting the flexibility of units, will mis-state both unit output and revenues.
By ignoring the inflexibility of units, the models will bias prices upward in low load

hours.
Why is proper transmission modeling important?

Failure to properly take into account transmission limits could cause a model to over-
predict generation in low cost areas and under-predict it in high cost areas when
transmission is constrained. Depending on how the cost of transmission constraints is
allocated, it also can lead to mis-forecasts of the prices paid to individual generating

stations.
Why is it important to properly model imports and exports when forecasting prices?

For PJM, imports tend to depress prices. The level and role of imports and exports
typically varies importantly by time period. For example, during off-peak periods,
exports and imports will primarily affect the prices earned by baseload units; whereas

during higher load hours, the import-export balance will affect the revenues of most units.



1 D. _Deficiencies With the Intervenors’ Models

2 Q. How well do the models presented by the intervenors meet the above-referenced
3 criteria? That is, how well do the models presented by PAIEUG and the OCA address
4 uhit commitment, transmission constraints, and imports and exports?

5 A. Not very well. Addressing the PAIEUG model first, Mr. Falkenberg cavalierly

6 dismisses as unimportant or even improper all elements of price determination that his

7 model can not easily simulate.

8 Q. How does Mr. Falkenberg model unit commitment?

S A Mr. Falkenberg ignores the need for unit commitment and simply stacks units without
10 regard for limits on their flexibility. This is convenient, since the model he uses cannot
11 perform unit commitment. Specifically, Mr. Falkenberg assumes that, if available, a unit
12 can be turned on at any power level in any hour, independent of all other hours. This
13 implies that a unit, even nuclear units and super critical coal units, can be run for single
14 hours (e.g., off at 10 a.m., on at full power at 11 a.m., and off again at noon). While this
15 might seem more likely to bias his price forecast downward, the actual main effect is in
16 the opposite direction. A substantial part of generation in night-time, low-load hours
17 comes from inflexible units on minimum load. Such units do not set the market clearing
18 price, but their output serves to reduce the need to run increasingly higher cost units to
19 meet load.
20 Because Mr. Falkenberg’s model simply sorts hours by level of load, it literally cannot
21 tell night from day. Limitations on hour to hour changes in output and minimum loading
22 requirements are ignored by Mr. Falkenberg. Therefore, his market price forecasts are
23 " biased and unreliable.
24 Q.  How does Mr. Falkenberg model transmission constraints?

25 A. He does not.

10
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Why does he take this approach?

The PAIEUG model simply lacks the appropriate capability. Because Mr. Falkenberg’s
model cannot determine when transmission within PJM or between PJM and other areas

is constrained, or its effects on dispatch and market prices, he simply ignores the issue.
How does Mr. Falkenberg model imports and exports?

He assumes that they are the same in every hour of the year. He makes the same
assumption about output from non-utility generators (“NUGs”) and non-pumped storage

hydro units.

How does Mr. Falkenberg's treatment of imports affect his forecast of market
prices?

Mir. Falkenberg’s analysis includes an annual total volume of imports that is based on
PJM forecasts. The main problem is that he assumes that imports are spread equally over
all hours. This biases the price forecast, since the price impact of his having shifted
imports away from high load periods to low load periods is to increase average market
prices. This is because the PIM .merit order (i.e., economic dispatch) is steeper when load

is high than when it is not. Hence, a MW of net imports has a greater price impact in

. high load hours than in low load hours. As a result, once again the PAIEUG model

forecasts in an artificially high market price.
Does the same problem hold for NUGs?

Yes. Again, Mr. Falkenberg assumes that NUG generation is constant across all hours,

regardless of variations in demand.
Is there another problem with Mr. Falkenberg’s modeling of imports?

Yes. The driving force behind the development of large, interconnected power systems
in the United States has been to provide highly reliable supply to customers. PIJM is

connected to the East Central Area Reliability Coordination Agreement (ECAR) at 500

11
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kV, to the Northeast Power Coordinating Council (NPCC) at 345 kV, and to the Virginia-
Carolina System (VACAR) at 500 kV. These high \}oltage interconnections allow areas
to support each other when power may be in short-supply in one region, and also supports

economic transfers that reduce energy costs and energy prices.

Partially as a consequence of the high degree of integration of these other systems with
PJM, customers rarely experience outages. PECO has informed me that in the last 10
years, there have been only five hours when PJM demand was not met. Three of those
hours were during the winter of 1994 when an extended period of record coid led to very
high levels of demand in the PIM. When I visited Mr. Falkenberg to review his results, I
noted that his simulation for one year had about 100 hours of unserved energy in PJM.
These are hours that his model projects that demand in PJM cannot be met. Thus, Mr.
Falkenberg’s model is completely unrealistic and historically inaccurate regarding this
point.

This erroneous result may be due, in part, to Mr. Falkenberg’s inability to model the
imports that PJM companies routinely make from ECAR, VACAR, and NYPP. In other
words, because the PAIEUG model cannot model transmission constraints, it creates an
extremely skewed view of the energy world. The result in terms of price is that, at least
during those 100 hours, the PJM price in his model is set by very expensive generators.
These generators, in fact, virtually never run to meet PJM energy requirements.

Therefore, Mr. Falkenberg’s model again artificially inflates the market price.

Dr. Hieronymus, please summarize your opinion regarding the PAIEUG model

concerning dispatch, transmission constraints, and imports/exports.

PAIEUG either models these factors incorrectly or totally fails to include them. The
simple reason for these failures is because PAIEUG’s model is functionally unable to use

these factors. Rather than attempt to account for these issues, PAIEUG simply assumes

12
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Q.

A.

away their importance. Given the clear fact that these are significant, the failure of

PAIEUG to model them reduces the credibility of its model and results based on it.
Does the model used by OCA have similar limitations and biases?

Yes. The OCA assumes that NUG generation is flat across all hours in the year. In
addition, although Mr. Smith indicated that his model has the ability to model multiple
interconnected areas and unit commitment, Mr. Smith indicated during PHB’s visit to his
offices that he simplified his run and did not make use of these features. As a result, the
OCA’s model also fails to account for unit inflexibility. Further, Mr. Smith informed
PHB that he relied on average as-operated heat rates from FERC Form 1 to project
generator bidding behavior.® Average as-operated heat rates are even higher than full
load heat rates. Therefore, Mr. Smith assumes that generators will bid at a level even
higher than Mr. Falkenberg assumes. As a result, Mr. Smith’s model, like Mr.

Falkenberg’s, systematically overstates market prices.

E. Models Used by Utilities for Business Purposes

Q.

A.

Is the GE MAPS model used by utilities and public policy-makers for purposes other

than regulatory proceedings?

Yes. A number of utilities use GE MAPS for such purposes as price forecasting and
transmission planning. Both the California Energy Commission and New York State Energy
Office use GE MAPS for various policy analyses. I am also aware of confidential studies
being performed for independent generating companies that are bidding to buy utility
generating assets based on the use the GE MAPS model. Thus, the GE MAPS model is used

in the “real world” of the electric utility industry.

3/

Mr. Smith indicated that the cite to EIA Form 860 data in his testimony was incorrect.

13
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Are the PROMOD and ICF models used by PECO’s other market price witnesses also |

used for business purposes, as opposed to regulatory testimony purposes?

Yes.

Is the Falkenberg model presented by PAIEUG used by anyone for any non-regulatory
purposes?
No. My understanding is that Mr. Falkenberg built his model solely for the purpose of

supporting his testimony in various proceedings. [ certainly have not encountered it being

used by anyone else, nor by Mr. Falkenberg in any context other than presenting testimony.

In your opinion, is the Falkenberg model sufficiently comprehensive in nature that
utilities or others would rely on it to make business decisions relating to generation
investments?

No. It is far too rudimentary. For the reasons I have discussed, it is far less useful for
determining the value of investments than the models used by commercial participants in the
electricity industry.

Is the ENPRO model presented by the QCA used by industry participants for business
purposes?

Yes. I know of at least two utilities that use the ENPRO model. However, as I have
discussed, Mr. Smith does not utilize many of ENPRQO’s features that make it a business-
quality model.

Mr. Falkenberg contends that he has benchmarked his model against nearly all of the
industry-standard models, and that this demonstrates that his model is reliable. Do you
agree?

No. First, I note that his benchmarking involved “increasing the level of detail [of his

model] to that comparable with the most significant assumptions used by the utility

model” (Falkenberg Testimony, p. 92). Mr. Falkenberg’s “benchmarking” exercise does

14
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not demonstrate that his model, as presented in this proceeding, produces results similar
to industry models. In fact, by admitting that he was forced to increase the capabilities of
his modetl to perform this “benchmarking,” Mr. Falkenberg implicitly admits that his
model as actually run is inadequate. His exercise demonstrates that his simplified model

cannot replicate, to any reasonable degree, the results of PHB, ICF, or EDS.

Second, while I have not reviewed his other purported benchmarking studies, the results
in this case suggest that he has a generous standard for declaring that he has succeeded.
Exhibit RJF-8 shows Mr. Falkenberg’s benchmarking against the three models used by
PECQ’s experts. Despite having supposedly used our individual assumptions, he misses
my 1999 price by 12.4 percent, ICF’s by 9.7 percent, and EDS’s by 3.5 percent. While
later years are closer, all three of the “benchmarks” show the same trend. He
overestimates prices (based on supposedly comparable assumptions) in the early years
and tends to underestimate them in later years. For all three benchmarks his results show
that his model produces higher forecasts than PECO’s three models. Because his
forecasts are particularly higher in eatly years, the net present value difference is

considerably greater than the simple average shown on his Exhibit RJF-8.

Dr. Hieronymus, please summarize your conclusions regarding the models used by

PAIEUG and the OCA.

The models used by PAIEUG and the OCA suffer from critical deficiencies. Their
models either lack the capability to model important features (e.g., transmission
constraints), or the experts have chosen to ignore rather than model key issues.

Moreover, the PAIEUG and OCA models, as presented Mr. Falkenberg and Mr. Smith in
this proceeding, lack the reliability and sophistication to be used in making actual
business decisions in the electric utility industry. Accordingly, the market price

forecasts provided by these models are substantially invalid.

15
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Fuel Prices

What are the major issues regarding fuel price forecasts that are raised by the

intervenors?
The main issues relate to: (1) base year fuel cost; and (2} fuel escalation rates.

1. Base Year Fuel Costs

What are the base year fuel costs relied upon by the respective parties?

PHB has relied on spot delivered fuel prices as reported on EIA Form 423 and COALDAT®
for residual oil and coal, respectively, and spot prices for gas, distillate, and jet fuel as
reported in DRI’s updated report. Both PAIEUG and the OCA used FERC Form 1 data on

fuel costs.
Is it appropriate to use Form 1 data for market price forecasting?

No. FERC Form 1 data are delivered fuel costs derived from accounting data. They are a
mixture of spot and contract data. They can include other fixed costs that are in fuel
accounts -- for example, costs of utility-owned rail cars and fixed pipeline reservation
charges. The Form 1 data also may include adjustment from other years, further skewing the
intervenors’ results. Conversely, power plants are dispatched based on marginal fuel costs.

For most plants, these are spot purchase costs, which PHB utilized.
Please provide examples of how spot prices produce more realistic costing data.

A coal station with a one million ton long term coal contract, but the capacity to burn two
million tons, will be dispatched based on the spot cost of coal, even if the contract price is
much higher. Similarly, a gas-fired plant with fixed annual pipeline charges will be
dispatched based on the commodity cost of gas. In both of these examples, the spot price is
the actual cost, and will vary substantially from the reported FERC Form 1 data. From the
perspective of the daily operation and dispatch of units, out-of-market coal contracts and

fixed pipeline charges are “sunk costs” and, therefore, irrelevant.

16
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An example of how FERC Form 1 data overstates the true fuel cost is shown below in |
Table 2, where I have listed the 1995 delivered prices for contract and spot coal from Form
423 and the 1995 FERC Form 1 average for Baltimore Gas and Electric’s C.P. Crane units.
In this example, the FERC Form 1 data substantially overestimates the spot price, while

slightly underestimating the contract price.

Table 2
Example of Differences Between
FERC Form 423 Prices v. FERC Form 1 Fuel Prices
C.P. Crane Annual 1995 Coal Prices

(3/MMBtu)
Source Coal Price
Spot Coal (FERC Form 423) 1.56
Contract Coal 1.79
FERC Form 1 1.73

Because Baltimore Gas and Electric’s cost of purchasing additional coal to produce
additional energy is the spot price, $1.56/MMBtu is the appropriate basis for bidding the
unit. In any hour in which Crane is on the margin, that bid will set the market energy price.
Using Form 1 data would overstate the price by more than 10 percent. While I have shown

only a single example, Form 1 data overstate prices for a great many PJM units.
What is the result of PAIEUG and the OCA using Form 1 fuel cost data? 4

Because Form 1 data include fixed and contract costs, and contract costs generally are above
spot costs (whether spot purchases or the incremental tonnage prices in contracts), they have
overstated the starting year fuel costs for many generating units. They then escalate these
too-high costs, resulting in overstated costs throughout their analyses. The overstated

variable cost of generation in turn leads to overstated market prices.

Are there other problems with the intervenors’ fuel price methodology that leads to

overstatement of fuel prices and hence of market prices?
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Yes. Both Mr. Falkenberg and Mr. Smith use weighted averages of Form | oil and gas costs
as the single fuel price for the year for dual fueled units. Mr. Falkenberg used the mix of
fuels consumed in 1995 as reported in Form 1 for units that used both gas and residual oil
in 1995. Mr. Smith assumes a mix of 50% residual oil and 50% gas, and relies on the 1996
Form 1 filings. It must bé remembered that both of these approaches use Form 1 “prices”
that already tend to be much higher than the true replacement costs of fuel that are used for

pricing of units for dispatch purposes.

Winter oil and gas prices are almost always higher than summer and shoulder period prices.
The use of annual averages means that winter oil and gas are being used on peak during the
summer and setting market prices. This will artificially and significantly increase electricity
prices in the PAIEUG and the OCA analyses during the summer months when demand in

PJM is at its maximum and oil and gas prices are typically at their lowest.

Using Eddystone Units 3-4 as an example, Mr. Smith’s weighting method would result in
a summer fuel price of $3.55/MMBtu (50% oil and 50% gas from 1996 Form 1), as
compared with the summer (June - August) fuel prices of about $2.83/MMBtu for actual
deliveries of gas and oil to Eddystone in 1996 as reported in FERC Form 423. This would
increase energy prices set by these units using Mr. Smith’s methodology by about $8/MWh
in 1996 and $12/MWh in 2009. As a result, Mr. Smith’s market price forecast would be very

substantially biased upwards, thereby reducing PECO’s stranded costs.

Mr. Smith’s method further compounds this error by escalating the high 1996 starting fuel

price out over time using the escalation implied by the old DRI prices.

Does Mr. Falkenberg make the same mistake regarding the use of annual average fuel

costs?

Yes, he does. As noted above, he used 1995 Form 1 as his stai"ting point and the mix of fuels
as reported in 1995 Form 1 filings. Other than that, his methodology is the same as Mr.

Smith’s and suffers from the same flaws.
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2. Fuel Price Escalators

What are fuel price escalators?

Escalators are simply forecasts of the rate of inflation in the price of a fuel product.
Forecasts of future prices are the product of multiplying a base price times the escalator.

The higher the escalation factor, the higher the forecast of future prices will be.
What escalators were used by PHB in running the GE MAPS model?

My direct testimony relied on fuel price forecasts from DRI/McGraw-Hill, which were

published over a year ago and have since been updated.
For purposes of these proceedings going forward, which escalator has PHB used?

I have updated my analysis to reflect DRI’s latest escalators, the 1997 DRI forecast. The
most significant difference is that DRI’s updated forecast projects gas prices will rise at a
slower rate than was projected in the prior forecast. This, in turn, lowers the forecasted

market price for PECO.,
What fuel price escalators were used by PAIEUG and the OCA?

Mr. Falkenberg relies on the EIA fuel price forecasts produced by the U.S. Department of
Energy; Mr. Smith relies on the old DRI forecast that was used in my direct testimony.

However, the OCA subsequently has stated that it regards the EIA escalators as reasonable.*
Is it reasonable for Mr. Falkenberg to rely on the EIA escalators?

We believe that the EIA forecast is a credible alternative to DRI. At PECO’s request, I have
run a sensitivity analysis in my rebuttal testimony that relies on the EIA escalators. This

sensitivity analysis yields lower market prices, and therefore higher stranded costs for PECO,

PECO informs me that when OCA requested various sensitivity analyses, it wanted themn run
with the EIA fuel prices. OCA has represented to PECO that EIA provides a reasonable basis for
escalators.
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than my rebuttal case. Therefore, I believe that my reliance on the updated DRI forecast

produces a conservative forecast.
How is Mr. Smith’s analysis affected by his reliance on the cld DRI escalator forecast?

Given the trend in the market price of gas, DRI and other forecasters have reduced their
projections for future gas prices. Lower future fuel prices implies lower future electricity
prices, all else being equal. Therefore, Mr. Smith’s reliance on the old DRI forecast will
result in a higher market price of energy than if he were to update his analysis using the

updated DRI forecast.
Heat Rates

A major focus of criticisms by PAIEUG and the OCA concerning PECOQ’s forecast
was the use of incremental heat rates rather than full load average heat rates. Why

did you use incremental heat rates for these proceedings?

We used incremental heat rates in part based on the “pool rules” which have been
proposed to govern the relevant market. In short, we used these input assumptions

because they reflect the rules of operation for generators in PIM.
Please explain your decision to use incremental heat rates in greater detail.

In making market price forecasts, it is necessary and appropriate to utilize the best

market prices will be set.

The relevant information is provided in the instant case by the market rules for PJM -- in
relevant part these are the rules that FERC ordered to be implemented in the spring of
1997. This proposal permits multi-part bids; consequently, marginal prices in the power
exchange will be based on incremental energy bids. This filing does not anticipate any
changes in these rules. Both the logic of the market rules and the initial requirement for
cost-based bidding mandate that bids for incremental energy will be based on incremental

heat rates and fuel costs.
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Therefore, in using incremental heat rates, the assumptions used in GE MAPS to model
how generators will bid into the poot are fully consistent with the basic economics of
power system operations and the “pool rules” that will apply in the real world of

electricity generation.

Dr. Hieronymus, please summarize your position regarding the use of incremental

heat rates and fuel costs to forecast market price.

Incremental heat rates and fuel costs are the appropriate basis for producing a valid

forecast of market price within PIM. The pool rules result in bidding based on

incremental heat rates, and such bidding behavior is economically efficient. Different
pool rules, such as those that might develop in other regions, might legitimatize modeling
other bidding behaviors, including a departure from incremental pricing. However, given
the proposed PJM rules, price forecasts based on non-incremental fuel costs and heat

rates will produce higher prices, and, in my opinion, will not produce valid market price

forecasts for utilities within PJM, such as PECO.

In addition to criticizing the overall use of incremental heat rates, PAIEUG also

commented on the source of PHB’s heat rates. What was this criticism?

PAIEUG claims that PHB “manufactured” estimates of incremental heat rates, and, in the

process, relied on poorly documented and unreliable GE estimates.
Is PAIEUG’s criticism valid?

No. GE informs me that their data were derived from the 1979 EPRI Technical
Assessment Guide (“EPRI TAG”). The heat rates for the existing combined cycle and
combustion turbine units were based on the estimates of GE’s turbine manufacturing
division for state-of-the art units as of the early 1980's. The EPRI TAG is the industry

standard “bible” used for generation planning. GE is a major manufacturer of turbines

21



L}

Wh

OO0 ) Oy

11

12
13
14
15
16
17
18

19

20
21
22

24
25

and it is reasonable to rely on GE as a source for combined cycle and combustion turbine

heat rate data.
If you regard these data as reliable, why and how did you modify them?

Both the EPRI TAG data and the turbine data we previously used were for state-of-the-art
units with late 1970's and early 1980’s design. Most of the coal units in PJM are older
than this, with somewhat higher heat rates. Further, as noted in my direct testimony, the
EPRI TAG estimates for certain types of coal units were optimistic relative to actual
performance. To compensate for these factors, | increased the heat rates for existing

fossil steam units, most by 5 percent and a few by 10 percent.

In the analysis summarized in your Exhibit WHH-6, do you continue to rely on GE

data as the source for heat rates?

Only in part. In order to remove an issue of dispute from this proceeding, I have adopted
heat rates derived from EIA Form 860. This is the same data source used by PAIEUG.
However, the EIA Form 860 data are for full load heat rates, not the incremental and no-
load heat rates required for properly modeling unit commitment and PJM price formation.
[ am continuiqg to rely on the GE data for the relationship between full load and
incremental heat rates. Also, EIA Form 860 data were not available for certain units;

where Form 860 data were not available, I continue to rely on GE heat rate data.
How important is the dispute about your use of GE data versus EIA Form 860 data?

The answer to that question must be given in two parts. First, it is important that I used,
and continue to use, incremental rather than full load heat rates. For the reasons [ have
discussed and will discuss further, this is the only proper way to model price formation in
PJM. The second issue is whether differences in the GE and EIA Form 860 full load heat
rates are important. This question can be answered by comparing prices based on the two

sources of input data.

22



[, T N VY N

O o0 Oy

10

H
12

I3
14
15

Table 3 compares the weighted average full load heat rates as used in my original
testimony for PJM, by unit type, to the weighted average full load heat rates reported in
EIA Form 860 for the same units. This comparison shows that the EIA Form 860 full
load heat rates are very similar to full load heat rates that were the basis for the

incremental heat rates used in my original analysis.

Table 3
Comparison of Full Load Heat Rates
GE/PHB v. EIA Form 860
(BTUs/kWh)

| GE/PHB | Form 860 i
[ Coal 0,548 9,668

Gas/Onl 10,110 10,379

CTs 13,873 14,070

Table 4 compares PECO’s average energy, capacity plus uplift revenues estimated by the
model used in my direct testimony, PECO Statement No. 6, to an analysis in which EIA
Form 860 full load heat rates are substituted for GE full load heat rates. As Table 4

below illustrates, the difference is small.

’ Table 4
Comparison of PECO’s Average Energy, Capacity Plus Uplift
Assuming Different Underlying Full Load Heat Rates
GE/PHB v. EIA Form 860

($/MWh)
| GE/PHB FoMﬁO
1999 245 245
2004 37.6 37.6
2009 47.0 472

Table 4 graphically demonstrates that Mr. Falkenberg’s criticism of the GE heat rates is
unfounded. The GE heat rates closely parallel the Form 860 heat rates used by Mr. Falkenberg
himself. Thus, Mr. Falkenberg’s argurnent here is of no consequence for purposes of forecasting

market price.
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Bidding Incremental Costs

How will owners of generation bid under the proposed market structure?

PJM market rules allow market sellers (i.e., generators selling into the pool) to submit
separate bids for start-up, no-load, and incremental generation. If a generator submits
separate bids for no-load, start-up, and energy, the pool rules assure that the generators
receive the system marginal price and, in addition, a further payment designed to assure
that it will at worst break even, as I describe in greater detail below. The ability to bid
separately for no-load, start-up, and energy will provide generators with the opportunity

to bid their incremental cost at all times without risking unprofitable operation.

By breaking their bids into three components and submitting bids based on their
incremental costs, generators can assure that their units are committed when it is
economic, and that, once committed, they will run during all hours when market prices
will allow some contribution above incremental cost. This is the bidding strategy that a

rational market player wishing to maximize profit would adopt.”

Generators who bid their actual start-up, no-load, and incremental energy costs at worst
break even in any commitment cycle. If a unit that has been committed by PIM does not
earn sufficient energy revenues to recover its bid for start-up, no-load, and energy
produced, that generator will receive an operating reserve payment to compensate for
making the unit available to PJM. This payment is what I referred to in my direct

testimony as the negative net cycle cost collected through uplift.

A generator owner who bids at higher than incremental cost may well lose available
profits since bidding above incremental cost will sometimes lead to curtailed dispatch of
the unit during those hours in which market prices are higher than the incremental cost of
production, but lower than the owner’s bid.
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To summarize, the incremental heat rates and negative net cycle costs I have used in my
price forecast are the best available assumptions. They realistically reflect the proposed

pool rules and protect market efficiencies.

Dr. Hieronymus, please comment specifically on the testimony of PAIEUG and the

OCA regarding heat rates and negative net cycles.

Mr. Falkenberg from PAIEUG claims that we “hypothesized” the concept of negative net
cycle days. (Falkenberg Testimony, p. 34). Respectfully, Mr. Falkenberg appears to lack
full knowledge of the present PJM rules. For this testimony, we relied on those rules
which are now in effect. PJM refers to this as “operating reserves.” Payment for

operating reserves is specified as follows:

At the end of each Operating Day, the following determination shall be
made for each synchronized pool-scheduled resource of each Market
Seller: the total offered price for start-up and no-load fees and Spot
Market Energy, determined on the basis of the resource’s actual output or
available and requested time and type of operation, shall be compared to
the total value of the resource’s Spot Market Energy. If the total offered
price exceeds the total value, the difference shall be credited to the Market
Seller (para. 3.2.3b, Schedule 7.01 of the PIM Operating Agreement).

Mr. Smith of the OCA also appears to be misinformed regarding the operative pool rules.
He testified that PHB has assumed “an awkward uplift payment process that yields an
economically inefficient price signal.” (Smith Testimony, p. 7). The existence of the
operating reserve payment covering negative net cycle costs is not an assumption, but an
established fact of the rules. It also is not inefficient. Quite to the contrary, the purpose
of the separate payment for unrecovered start-up and no-load costs is to avoid the

inefficiency of bidding above incremental cost, as discussed above.

Mr. Smith also quotes you as suggesting that a higher bid price is an alternative to
the pool rule about negative net cycle recovery and criticizes you for not having
analyzed this solution. Why didn’t you address this alternative way of dealing with

the problem?
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To clarify, my direct testimony was that the negative cycle cost problem would have to be
resolved either through pool rules or through owners bidding higher costs. PIM, like the
New York Power Pool, allows such costs to be recovered separately from market energy
prices. The alternative is for the owner to determine its pricing in a manner that avoids
the problem. This solution is less efficient and is not the same as Mr. Smith’s assumption

that owners will bid full load average heat rate-based costs.
How would an owner bid if there were no negative net cycle payments?

If an owner believes that the payments it will earn over a commitment cycle (e.g., a day)
will cover its start-up and no-load costs, it will bid the unit at incremental cost. This
maximizes profits. If, despite maximizing its profits by bidding at its incremental cost,
the unit cannot avoid negative net cycle costs, the most attractive altemative for the unit’s
owner is to not be committed and not to run. Assuming that the owner can freely bid
what it wishes, it will bid a very high price to assure that the unit will not run. For the
reasons discussed below in responding to Mr. Falkenberg, bidding full load costs (as Mr.
Smith and Mr. Falkenberg both assume owners will do) is not a profit-maximizing

strategy.

Mr. Falkenberg alleges that owners of generation will bid based on their average

full load costs. Is this assumption correct?

No. There is no reason to do so. Market participants will receive the market clearing
price, not merely their bid price.® For instance, if a generator bids $20/MWh and the

market price is $28/MWh, it is paid $28/MWh.

Of course, the bid price submitted by an individual unit generally is not equal to the
market price. In any hour, only one or a few units will have prices at the market price.
All other units either will be earning a contribution to profits or not running. Even the
unit that sets the price in one hour generally will not set the price in the next hour.
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Throughout his testimony Mr. Falkenberg mistakenly implies that market participants
receive their individual bid price, not the market clearing price. This misconception leads
Mr. Falkenberg to conclude that, under PHB’s modeling, PJM generation owners can at
best recover costs. This error is seen most clearly on page 42 of his testimony:
“generators will ... see that bidding incremental cost (and receiving an uplift payment)
assures [that] at best they will break even, while bidding at average cost will at worst
break even and probably make a profit.” This statement clearly is untrue. Because they
receive market clearing prices, not bid prices, generators do not risk “leaving something
on the table” by bidding incremental cost. Further, bidding incremental cost increases the
likelihood that the generator will be dispatched, thereby reducing the risk that the
something is left on the table due to their having bid above incremental costs and not

being dispatched.

Mr. Falkenberg is fully aware that units in PJM receive market clearing prices, not their
bid price. His own analysis reflects this since PECO units are assumed to earn market
prices, not bids. Why he assumed otherwise for purposes of criticizing PHB's analysis is
not apparent. Clearly, had I made the assurnption upon which his criticisms are based
(i.e., that each generator earns its bid price rather than the market price), PECO units
would have earned zero energy market profits, since bids are based on costs and under

that assumption there would be no profit.

Does Mr. Falkenberg recognize the economic validity of the principle that

competitive sellers will bid incremental costs?

Yes. Mr. Falkenberg recognizes that, in a competitive market, suppliers will set bids
based on their incremental cost. However, he claims that suppliers will change their
definition of incremental costs to equal average full load costs. (Falkenberg Testimony,

p. 26). Full load average cost is above incremental costs in almost all cases. Evenin a
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market structure that forbids bidding start-up, no-load, and incremental costs separately,

this will not be the strategy adopted by generators.

Why won't sellers bid full load cost in a market that ignorés start-up and no-load

costs?

For three reasons:

1.

Contrary to Mr. Falkenberg’s assertion, it does not guarantee that the generator
will “at worst break even.” If the generator bids full load costs but is dispatched

at part load, it can lose money.

The strategy is not profit-maximizing. In fact, on a day when the unit owner
confidently expects to cover its cycle costs, it will bid its incremental costs. On a
day when it does not expect to cover its net cycle costs, it will bid high enough

not to be dispatched.

Most importantly, bidding full load average costs will lead to an often infeasible
and generally uneconomic (i.e., non-profit maximizing) dispatch of the unit. Most
of the units in merit (i.e., dispatched) are somewhat to very substantially
inflexible. A unit that must min at minimum load at night in order to be available
the next day generally cannot expect to be dispatched if it is bid at full load cost.

Yet, it cannot shut down at night and produce energy during the day.

Does PAIEUG give any other reasons for rejecting incremental cost bidding?

Yes. Mr. Falkenberg also argues that current PJM rules are based on continued

regulation, not market pricing. Without a shred of evidence, he seems to assume that if

PJM petitioned FERC to lift the cost-based bidding requirement, and if FERC granted

such authority, that PJM would jump to a single element bid system and that members

would bid full-load average costs.
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Do any of the proposed regional power pools that do not require cost-based bidding

retain the separate bidding of start-up, no-load and incremental prices?

Yes. The proposed rules of the New York Power Exchange structure bids in a manner
essentially identical to the current PYM rules. The New York pricing system also allows

recovery of negative net cycle costs.

Independent of current PJM rules, is Mr. Falkenberg correct in assuming that PJM

generation owners would bid full load average costs during overnight hours?

No. If the bids were stacked to determine who runs in the hour (the procedure in Mr.
Falkenberg’s model), an owner of a unit that must run at night to be available the next
day would be required to bid low enough to remain on at minimum load. Hence, the
overnight dispatch in such a system would include units bidding well below their full-

load average costs and, in many cases, below even their incremental costs.

If the assumed bidding behavior is not profit maximizing and the dispatch is

technically infeasible, how does Mr. Falkenberg produce forecasts of market prices?

He simply ignores the infeasibility of the dispatch. His “solutton” to the problem that his
assumed bidding behavior is not profit maximizing for competitive producers is to
assume the same non-competitive behavior for all producers. By assuming that all
generators bid illogically and uneconomically, he creates prices high enough that much of
this illogical behavior becomes justified. Thus, if I am the owner of a unit that must run
overnight and know that other owners of similar units will bid their full load costs, I can
bid higher than I otherwise could and remain dispatched. This tacitly collusive
arrangement boosts market prices and, hence, the value of PECO’s generation that he
computes. However, it still will be true that the dispatch he relies on will be technically

infeasible.
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Q.

A

Dr. Hieronymus, please summarize you opinion regarding the bidding of

incremental costs.

Bidding incremental costs and heat rates is required by the current PJM pool rules, and

such bidding behavior is economically efficient.

L Variable O&M Costs

0.

A.

Q.

A.

J.

Do PAIEUG and the OCA comment on the variable O&M costs used in the GE
MAPS model?

Yes. PAIEUG alleges that PHB overstated variable O&M costs for PECO coal and CT
units, relative to other units in PJM. Similarly, the OCA criticizes the differences

between PECO’s and other utilities’ Q&M costs.
How did PHB establish the variable O&M for PECO and other companies?

Variable O&M data are not published. Therefore, we based our forecasts on actual data
for PECO steam units and on GE data for non-PECO steam units. In most cases,
differences between PECO estimates and the estimates used for non-PECO companies
were not significant. Mr. Smith identified a few units where PECO’s variable O&M was
well above the more general estimates. PECO informed us that these particular units
employ magnesium-oxide scrubbers, a technology that has high variable O&M (and is
not used by any other PJM unit). Hence, the variable O&M for these units actually is
higher than for other units, and we properly reflect this in our model. In addition, we

applied PECO’s assumption for variable O&M to all existing PIM combustion turbines.

Monte Carlo Simulations

Q.

A.

For what purpose are Monte Carlo simulations run to determine market price?

Monte Carlo simulation is one method of taking variable conditions into account. Most

commonly, the variable investigated is the forced outage timing of generators.
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Mr. Falkenberg attempts to criticize the PHB analysis on the ground that it uses a
single Monte Carlo simulation rather than multiple simulations. Is this criticism
valid?

No. Mr. Falkenberg's criticism and supposed demonstration of its significance are
absolutely invalid. He alleges that his Monte Carlo simulations (shown in Exhibit RJF-6)
demonstrate that the average market price derived by GE MAPS could vary between
iterations by as much as $3/MWh or 15 percent. (Falkenberg Testimony, p. 87).
However, Mr. Falkenberg’s analysis is based on a complete mischaracterization of what
PHB did. Specifically, for each of his simulations, Mr. Falkenberg assumes that each

PIM unit either has no forced outages or is out-of-service for an entire vear. It is this

unrealistic assumption, wholly of his own construction, that leads to extreme differences

between his Monte Carlo iterations.
Please explain exactly how PHB ran its Monte Carlo simulation.

What PHB actually did was to constrain the number of days of forced outages at each unit
to its expected value. Thus, if the expected value of forced outage for a unit is five weeks
per year, it is forced out in the GE MAPS run for exactly five weeks. GE MAPS then
randomly selects a set of weeks for each generating unit to represent that unit’s forced

outages over the year. Unlike the situation in Mr. Falkenberg’s Exhibit RJF-6, wherein a

unit is out either zero or 365 weeks, the number of weeks per vear is not selected by

random draw. only the timing of the outages.

For example, assume that Cromby-1 is expected to be forced out for a total of four weeks
during the year. MAPS will select four different weeks per year at random. These will

be weeks in which Cromby-1 is unavailable. Next, assume that Limerick-1 is expected to

. experience five weeks of forced outages during the year. MAPS will select at random

(and independently of Cromby-1) five weeks during the year for Limerick-1's forced
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outages. This is done independently for each unit in PJM (as well as NEPOOL and
NYPP), for a total of over 1,000 units.

Please explain the significance of how PHB actually ran the Monte Carlo simulation.

Because only a single run of MAPS is used for a given year, the GE MAPS analysis is
based on a single time pattern of outages. The total amount of outage for each unit is at
its expected value. Hence, each PECO unit will be available to earn revenues the proper
number of hours per year. The particular time pattern selected may cause prices to be
high in one week, relative to expected value (because of a concentration of forced
outages), but it also will cause them to be low in another (because the random draw
resulted in few outages). Since we are interested in revenues over the year, these week-
to-week variations, similar to those experienced in reality, are unimportant. Moreover,
because of the large number of units involved, the statistical “law of large numbers”
means that even the week-to-week variations in prices caused by the pattern of outages

will be small.
Did PHB do any further runs of the simulation to verify this point?

Yes. To demonstrate that using a single Monte Carlo simulation provides an accurate and
robust estimate of market price, we re-ran the 1999 simulation 11 times with randomly
generated forced outages and computed the average revenues earned by indicative PECO
units. The results are shown in Exhibit WHH-7. The important thing to note is that even
for each single PECO unit, the range and variance of prices is small. Even this small
variance exaggerates the importance of Mr. Falkenberg’s criticism. What is ultimately of
interest is the market value of PECO’s generation units in the aggregate. The variance in
the average price earned by all of PECQO’s units is smaller still than the variance in prices

for individual units.

Please summarize your response to Mr. Falkenberg’s comments on Monte Carlo
simulations.
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First, the difference between the models’ results for a single run versus multiple runs is de
minimis, and should be ignored. The net difference is virtually impossible to note.
Second, the issue is a total red herring. Mr. Falkenberg clearly misunderstood how the
GE MAPS model used the Monte Carlo simulation. As clarified above, even Mr.

Falkenberg should concede that this is a non-issue.

Cost of New Capacity

The OCA and PAIEUG criticize PHB's estimates of the cost of new combined cycle

and combustion turbine units. What are their main criticisms?

The OCA suggests that we did not include two types of costs in our estimates: interest
during construction and project development “soft” costs. The OCA then bases its
estimate of new capacity costs on PHB's estimate with these two adjustments, resulting
in estimates a few percentage points higher. For combustion turbines, the OCA used
$290/kW compared to PHB’s $276/kW. PAIEUG had a number of criticisms, most of
which relate to PHB’s estimated cost for combined cycle units. Since my analysis builds
only CTs in PIM (and NYPP), these criticisms generally are irrelevant. With respect to
combustion turbines, PAIEUG noted also that our estimate did not include construction
interest or a sufficient allowance for non-hardware costs, and made reference (without
support) to contingencies, and the depletion of over-supplies of such units, etc. PAIEUG

then selected a cost estimate of $300/ kW.
Do you accept that you left some costs out of your combustion turbine cost estimate?

Yes. We have recalculated the cost of the combustion turbines used in our analysis,
adding costs for a pipeline extension and construction interest, in addition to such items
as transformers and switchgear, a distillate tank, land, other infrastructure that were

already included in my estimate. As the OCA notes, we now may be overstating costs,
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since these cost items assume a greenfield site, which may not be necessary. (Smith

Testimony, p. 19).

As a result of these changes, our new cost for combustion turbines is $298/kW. This is
the costing estimate that we have used in the GE MAPS model for my rebuttal testimony.
This forecast is just below PAIEUG’s estimate ($300/kW) and is higher than the OCA’s
estimate ($290/kW). Therefore, the issue of the cost of a combustion turbine unit is no

longer a substantial difference between our analysis and those of PAIEUG and the OCA.

Have you also adjusted PHB’s forecast to address criticisms of the fixed charge rates

used to determine the annualized cost for combustion turbines?

Yes. The OCA asserts that we did not include state income taxes in the financing
component of the fixed charge rate, nor did we take into account property taxes and
insurance or capital additions. These assertions are not entirely true -- our levelized 12
percent capital charge rate includes a charge for just such other costs, equal to one
percentage point of book net asset value. However, we accept that some costs were left
out, particularly state income taxes. Therefore, we have adjusted our forecasts to address
these issues. Specifically the OCA suggested a capital charge rate of 12.75 percent, and

we have adopted this rate for our rebuttal analysis.
Do the OCA and PAIEUG raise any other related concerns?

Yes. The OCA argues that some allowance needs to be made for A&G expense. The
OCA uses a 10 percent adder to fixed O&M in deriving their estimate. Mr. Falkenberg
raises some of these same criticisms. We have adopted this A&G estimate of a 10

percent adder in calculating fixed O&M for our rebuttal analysis.

In terms of the value of capacity, what is the consequence of the changes in

combustion turbine capital costs, fixed charge rate, and A&G that you have made?
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We have used the annualized cost of a combustion turbine to estimate the value of
capacity. These changes increase that value from the $35/kW used in my direct

testimony to $40.2/kW in 1996 dollars.

Given the revisions that you describe above, your capital cost assessment for a new
combustion turbine is very similar to Mr. Falkenberg’s. Are the other elements of

your cost of new combustion turbines similar to Mr. Falkenberg’s?

No. We are assuming $2/kW-yr (1996 dollars) for fixed O&M and, as noted above,
$0.2/kW-yr for A&G, based on Mr. Smith’s assessment. Thus, we have annual recurring
fixed costs (beyond capital) of $2.2/kW-yr, which is slightly higher than Mr. Smith’s,
ICF’s and EDS’s estimates of $1.9/kW-yr.

In contrast, Mr. Falkenberg assumes that fixed O&M is approximately $6-7/kW-yr in
1996, which he then escalates over time.” This estimate is materially higher than the
costs assumed by all other parties to this proceeding. In fact, Mr. Falkenberg’s assumed
fixed O&M costs are three times higher than the fixed O&M costs of the OCA and the
PECO models, a totally unrealistic figure.

Why are Mr. Falkenberg’s estimated fixed costs so much higher than all the other

models?

Mr. Falkenberg derived this value by assuming a base cost of $2-3/kW-yr for fixed O&M
for new combustion turbines, which he then increased to reflect several adjustments.
First, Mr. Falkenberg converted PECO’s estimate of variable O&M to additional fixed
O&M of approximately $2/kW-yr. He did this by assuming a certain number of hours of
operation (as I recall based on our conversation, he assumed 500-1000 hours). Next, Mr.

Falkenberg added about $1/kW-yr for A&G and $1/kW-yr for capital additions. This

This description is based on my understanding from my meeting with Mr. Falkenberg on
June 25, 1997.
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results in a $4-$5/kW-yr increase in the market price of capacity in 1996. In effect, Mr.
Falkenberg has converted all variable O&M into fixed O&M.

Do you agree with the additions that Mr. Falkenberg has made to the fixed costs of a

new combustion turbine?

No, I do not. First, there really is variable O&M associated with these units, and it is
unrealistic to assume otherwise. The frequency of required maintenance (and hence its
cost) is determined by how many times these units are started and how much time they
run. Ifthey are used infrequently, significant O&M costs are avoided. Thus, it is not
appropriate to “convert” variable O&M to fixed O&M, which artificially inflates market

prices for capacity.

Second, I understand that there are virtually no capital additions associated with
combustion turbines. My understanding is consistent with TVA’s assumptions on which
I relied. TVA breaks out fixed O&M and capital additions separately for each unit type.
TV A shows no capital additions for combustion turbines. Thus, Mr. Falkenberg’s use of

captial additions is unwarranted.
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IV.

OTHER REBUTTAL ISSUES

Are you responding to and rebutting the testimony of any other intervenors, in

addition to PAIEUG and the OCA?

Yes. I have focused so far on those witnesses who have critiqued my analyses and
presented their own forecasts. The remainder of my testimony responds to aspects of the
testimony of parties whose rebuttal is at best tangential to the question of the market

value of PECO’s generation.

“Adjustments” to Stranded Costs Recovery

OSBA witness Kalcic has suggested a stranded cost recovery “adjustment.” Please

explain this testimony.

Mr. Kalcic proposed that the PUC should implement a stranded cost “adjustment,” to
“share the risks between customer and shareholder” associated with the uncertainty of
future market price estimates. In essence, the OSBA is simply suggesting that the PUC
reduce PECO’s stranded cost recovery because the OSBA believes that market price

forecasting is somewhat uncertain.
What is the OSBA’s alleged proof of this uncertainty?

The OSBA asserts that running multiple, unspecified “sensitivity analyses” with the GE
MAPS model might demonstrate that certain key variables cause asymmetric results
compared to a reasonable base case. The OSBA asserts that the asymmetric results

demonstrate uncertainty in the models used and may show bias in the base forecast.
Do you agree with the OSBA’s position?

1 agree with part of what the OSBA is suggesting. PECO’s stranded cost recovery should

be based on the expected value of the market value of its generation. If the expected

37



L)

oo 3y v

10
11
12
13
14
15

16
17
18
19
20
21

22

23
24

value can validly be demonstrated to be above or below the best estimate of a modal or

median case, this should be reflected in stranded cost recovery.

However, the OSBA also proposes such an adjustment if the record in this case “remains
incomplete” due to limited investigation of this issue. This betrays a presumption that
asymmetry, should it exist, causes the expected level of market value to be above the best
point estimate. This presumption is unwarranted. Many sensitivities, for example those
relating to fuel costs, are likely to be symmetric. More importantly, some sensitivities

will unambiguously cause expected values to be below the best estimate, such as:

premature retirement or expensive retrofit of nuclear units for unit-specific or more
general reasons, changes in environmental policies requiring expensive additions or
premature shutdown of coal units, and technological changes that reduce the value of all
existing generation. There are specific examples of each of these events over the past two
decades; indeed, a major reason for the stranded costs of Pennsylvania utilities is
precisely these sorts of forces. Thus, the asymmetries proposed by the OSBA could just

as easily be used to support increasing the stranded cost recovery of PECO.

Mr. Kalcic’s introduction of the concept of “risk sharing” to motivate a reduction in
allowed stranded costs lacks even this weak foundation. His proposal can be interpreted
as a simple attempt to provide a foundation for reducing PECQ’s stranded cost recovery
by distorting a simple issue. In most modeling, there will be some asymmetries if
variables are changed. However, such asymmetries are not a per se reason to discount or

reduce the results of the model.

Auctions of Generating Units
Do any of the witnesses for the intervenors suggest alternative approaches to

calculating the value of generation assets?
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The great majority of the witnesses accept the methodology used by PECO’s models to
calculate such value. However, Mr. Schoengold of the Environmentalists proposes an

“auction” approach.
Please describe Mr. Schoengold’s proposal.

Mr. Schoengold proposes that, in view of the difficulty of forecasting market prices,
PECO should be required (or induced) to sell its generation units at auction. Because he
is concerned that the auction price will be too low, he recommends deferring the auction,
with an interim stranded cost recovery to be “trued-up” to the auction price when the

auction takes place.

Separately from the fact that such an auction is not authorized under the
Competition Act, does the auction proposal solve any problems associated with the

uncertainty of the proper market price forecast to use for stranded cost calculation?

No. Substituting a sale price for a Commission-determined market value merely
substitutes one estimate of future market revenues for another. In evaluating how much
to pay for an asset, a bidder must first determine the future cash flows that it will
generate. This is essentially the same enterprise in which the parties to this proceeding
are engaged. There is no reason to believe the acquirer in an auction will be any more

prescient than the participants in this proceeding.

The Environmentalists’ auction proposal is further undermined because it requires a
substantia] delay period. The Competition Act requires a determination of stranded costs,
then permitting the generation aspects of the industry to be deregulated. By requiring a
delayed auction, thereby necessarily delaying deregulation, the Environmentalists’

proposal would violate the intent of the Competition Act.

39



10
I

12

13

14

Testimony by Indianapolis Power & Light

Mr. Brehm and Dr. Lewellen submit testimony on behalf of IPL in this proceeding

addressing various stranded generating cost issues. Have you reviewed that

Yes. IPL simply has re-submitted the testimony of Mr. Brehm and Dr. Lewellen from the

Did you fulljf respond to and rebut the testimony of Mr. Brehm and Dr, Lewellen in

Yes. Therefore, rather than burden the record with repetitive testimony, I simply will re-
submit my rebuttal testimony to Mr. Brehm and Dr. Lewellen from the Securitization

Proceeding, attached hereto as Exhibit WHH-8.2

Dr. Hieronymus, does this complete your rebuttal testimony?

C.
Q.
testimony?
A.
Securitization Proceeding.
Q.
the Securitization Proceeding?
A.
Q.
A. Yes.
8/

I am re-submitting the rebuttal testimony from the Securitization Proceeding attached as
Exhibit WHH-8 for the sole and limited purpose of rebutting the re-submitted testimony
of Mr. Brehm and Dr. Lewellen. To the extent that the testimony in WHH-8 addresses
other witnesses, such testimony may no longer be relevant, as most of the witnesses (such
as Mr. Falkenberg), have substantially altered their testimony from the Securitization
Proceeding.
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Conemaugh Conowingo
Cone 182 Cong

Cromby1
Cromby1

Cromby 2
Cromby 2

Delaware
Dela 788

Eddystone
Eddy 1

Eddystone
Eddy 2

Eddystone Keystone182 Limerick 1

Eddy 384

Key 1&2

Limerick 1

Exhibit WHH-6
Page 1 of 18

Limerick 2
Limerick 2

Capacily (MWs)

Capacity
Factor
%

Energy
Qutput
MWh

W.H.Hieronymus
Rebuttal Case

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2042
2013
2014
2015

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

2015

352 512

85% 38%

86% 3B8%

85% 38%

2,631,788 1,893,000

2640237 1,692,959

2,632,305 1,693,000

144

61%

74%

81%

764,156

527 816

1,016,596

279

54%

69%

79%

. 1319310

1,674,771

1,938,206

302

63%

72%

78%

1,862,404

1,908 093

2,058,879

760

23%

26%

25%

1,624,535

1,725,450

1,653,823

355

85%

86%

B5%

2,857,448

2,661,394

2,657,445

1,155

75%

75%

5%

7.565,118

7,620,205

7,595,118

1,115

75%

75%

75%

7,332,084

7,356,302

7,332,084



Muddy Run PeachBotte PeachBotto Satem 1 Salem 2 Schuylkill CT's

Muddy R Peach B 2 Peach B 3 Salem 1 Salem 2 Schuylk 1 CT's Total Average Year
880 464 464 4M 471 829 8,553 Capacity (MWs)
Capacity
3% 75% 75% 75% 75% 0% 53% 1999 Factor
2000 %

2001

2002

2003

8% 5% 75% 75% 75% 0% 55% 2004

2005

2006

2007

2008

16% 75% 75% 75% 75% 0% S56% 2009

2010

2011

2012

2013

2014

2015
Capacity Energy
227,136 3,051,138 3051138 3097529 3,007,529 12,253 39,716,565 53% 1989 Output
39,996,288 53% 2000 MWh

40,277,982 54% 2001

40,561,660 54% 2002

40,847 336 55% 2003

581,356 3,061,216 3061216 3,107,760 3,107,760 8,450 41,135,023 55% 2004

41,333,593 55% 2005

41,533,121 55% 2008

41,733,612 56% 2007

41,935,071 56% 2c08

1,258,063 3,051,138 3,051,138  3,097529 3,097,529 4648 42,137,502 56% 2009

42,340,911 57% 2010

42,545,302 57% 2011

42,750,679 57% 2012

42957047 57% 2013

43,164,412 58% 2014

43,372,778 56% 2015

W .H.Hieronymus
Rebuttal Case

Exhiblt WHH-8
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Conemaugh Conowingo  Cromby1 Cromby 2 Delaware  Eddystone Eddystone Eddystone Keystone1&2 Limerick1  Limerick 2
Year Cone 182 Cono Cromby1 Cromby 2 Dela 788 Eddy 1 Eddy 2 Eddy 384 Key 182 timerick 1 Limerick 2
Average
Market 1999 20.4 212 213 217 21.2 215 203 20.1 204
Price of 2000 -
Energy 2001
$/MWh 2002
2003
2004 26.0 27.2 26.6 27.0 26.4 274 26.2 259 26.0
2005
2006
2007
2008
2009 322 336 325 3286 321 338 323 320 322
2010
2011
22
2013
2014
2015
Energy .
Revenues 1999 $54 $36 $16 $29 $35 $33 $54 $153 $149
millions$ 2000 $56 $38 $18 $31 $38 $35 $57 $161 $157
2001 $59 $40 $18 $34 $41 $38 $60 $169 $165
2002 $62 $42 21 $38 $44 $4i $63 $178 $173
2003 $65 $44 $23 41 $47 $44 $66 5187 $182
2004 $69 $46 $25 $45 $50 $47 $70 $197 $181
2005 $72 $48 $26 $48 $53 $49 $73 $206 $200
2006 $75 $50 $28 $52 $56 351 $76 $214 $208
2007 $78 $52 $29 $55 $59 $52 379 $224 $217
2008 $61 $54 3 $59 $63 $54 $82 $233 $227
2009 $65 $57 $33 $63 $66 $56 $66 $243 $236
2010 3689 $60 $35 $66 $70 $59 $80 $255 $249
201 $94 $63 $37 $70 $73 $62 $95 $269 $261
2012 $99 $66 $38 $73 §77 $65 $100 $282 $275
2013 $104 $69 $40 $77 $81 $69 $105 $297 $289
2014 $109 $73 $43 $81 $85 $72 $110 $312 $304
2015 $115 $77 $45 $85 $69 $76 $116 $328 $319

W.H.Hlerenymus
Rebuttal Case
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Muddy Run PeachBotto PeachBotte Salem 1 Salem 2 Schuylkill CT's
Muddy R Peach 8 2 Peach B 3 Salem 1 Salem 2 Schuylk 1 CT's Total Average Year
{$/MWh) Average
57 203 203 203 203 26.2 205 1999 Market
2000 Price of
2001 Energy
2002 $IMWh
2003
30.9 259 25.9 259 258 332 262 2004
2005
2006
2007
2008
372 323 32.1 323 321 41.3 325 2008
2010
201
2012
2013
2014
2015
{$/MWh) Energy
$6 $62 $62 $63 $63 $0 $614 205 1999 Revenues
§7 $65 $65 $66 $66 $0 $861 215 2000 mitlions$
$9 §68 $68 $69 $69 $0 $910 2286 2001
$11 $72 $72 §73 $73 $0 $062 237 2002
$14 $75 $75 $77 $77 $0 - 31,018 249 2003
$18 $79 $79 581 $60 $0 $1,078 26.2 2004
$22 $e3 $83 $64 $84 $0 $1,130 27.3 2008
$26 $87 $66 $66 $a7 $0 $1,184 285 2006
$32 $90 $80 $92 $91 0 $1,242 298 2007
$39 $94 $94 $96 $95 30 $1,303 ANA 2008
$47 $99 $98 $100 $99 $0 $1,368 325 2009
$49 $104 $103 $105 $104 $0 $1,438 34.0 2010
$52 $109 $108 $110 $110 $0 $1,512 355 2011
$54 $115 $114 $116 $115 $0 $1,590 372 2012
$57 2 $120 $122 $121 $0 $1.672 389 2013
$60 $127 $126 $128 $128 $0 $1,758 40.7 2014
$63 $133 $132 $135 $134 50 $1,849 426 2015

Exhibit WHH-6
Page 4 of 18
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Conemaugh Conowinge Cromby1 Cromby 2 Delaware  Eddystone Eddystone Eddystone Keystone1&2 Limerick1 Limerick 2

Year Cone 182 Cono Cromby1 Cromby 2 Dela 788 Eddy 1 Eddy 2 Eddy 384 Key 1&2 Limerick 1 Limerick 2

Uplift

Revenues 1999 $0 $0 $0 $0 $0 $10 $0 $0 $0

millions$ 2000 0 $0 30 $0 30 $11 30 $0 $0

2001 $0 $0 $0 $0 $0 $1t $0 $0 $0
2002 $0 $0 $0 $0 $0 L33 $0 $0 $0
2003 $0 30 §0 $0 $G $11 $0 30 $0
2004 $0 $0 $0 $0 $0 $12 $0 $0 $0
2005 $0 $0 $0 30 $0 $12 $0 $0 $0
2006 30 30 $0 $0 $0 $13 $0 $0 $0
2007 $0 $0 $0 $0 $0 $13 $0 $0 $0
2008 $0 $0 $0 $0 $0 $14 $0 $0 $0
2009 $0 $0 $0 $0 $0 $15 $0 $C $0
2010 $0 $0 $0 $0 $0 $15 $0 $0 $0
2011 $0 $0 $0 $0 $0 $16 $0 $0 $0
2012 $0 $0 $0 $0 $0 $16 $0 30 30
2013 $0 $0 $0 $0 $0 $17 $0 $0 $0
2014 $0 $0 $0 $0 $0 $17 $0 $0 $0
2015 $0 $0 $0 $0 $0 §$18 $0 $0 $0

Energy

Plus 1999 $54 $36 $16 $29 $35 $43 $54 $163 $149

Uplift 2000 $56 $38 $18 $31 $38 $46 $57 $161 $157

Revenues 20014 $59 $40 $19 $34 41 $49 360 $169 $165

millions$ 2002 $62 $42 $21 $38 $44 $52 $63 $178 $173

2003 $65 $44 $23 $41 $47 $55 $66 $187 $182
2004 $69 $46 $25 $45 $50 $59 $70 $197 $191
2005 $72 $48 $26 %48 $53 $61 $73 $206 $200
2006 $75 $50 $28 $52 §56 $63 $76 $214 $208
2007 $78 $52 $29 $55 $59 $66 $79 $224 217
2008 $81 §$54 3 $59 $63 $68 $82 $233 $227
2009 $85 $57 $33 $63 $66 7 $66 $243 $236
2010 $89 $60 $35 $66 §$70 $74 $90 $255 $249
2011 $94 $63 $37 $70 $73 $78 $95 $269 $261
2012 $99 $66 $38 $73 77 $81 $100 $282 §275
2013 $104 $69 $40 $77 L2331 $85 $105 $207 $289
2014 $i08 $73 $43 $81 $85 $85 $110 $312 $304
2015 $115 §77 $45 $85 $89 $94 $116 $328 $319

W.H.Hieranymus
Rebuttal Case
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Muddy Run PeachBotto PeachBotto Salem 1 Salem 2 Schuylkill CT's
Muddy R PeachB2 PeachB 3 Salem 1 Salem 2 Schuylk 1 CT's Tatal Average Year
($/MWh) Upfitt
$0 $0 $0 $0 $0 $3 $13 0.3 1899 Revenues
50 $0 $0 $0 $0 §3 $13 03 2000 millions$
30 $0 30 $0 $0 $3 $14 03 2001
$0 $0 - 30 $0 $0 $3 $14 03 2002
$o $0 30 $0 $0 $3 $14 03 2003
$0 $0 $0 $0 $0 $2 $15 0.4 2004
$1 $0 $0 $0 $0 $2 $15 0.4 2005
$1 $0 $0 $0 $0 $2 3186 0.4 2006
$1 $0 $0 $0 §0 §2 316 0.4 2007
$ $0 $0 $0 $0 $2 $17 0.4 2008
$2 $0 $0 $0 $0 $2 $18 0.4 2009
$2 0 $0 $0 30 $2 519 0.4 2010
$2 30 $0 $0 $0 §2 $19 0.5 2011
§2 $0 $0 $0 $0 $2 $20 0.5 2012
$2 $0 $0 $0 $0 $2 $21 0.5 2013
$2 0 $0 $0 $0 $2 $21 0s 2014
$2 50 $0 $0 $0 $2 $22 05 2015
($/MWh) Energy
$6 $62 $62 $63 $63 $3 $828 208 1999 Plus
$7 $65 $65 $66 $66 $3 $874 219 2000 Uplift
$9 $68 $68 $68 $69 $3 $923 2289 2001 Revenues
$11 $72 $72 §73 §73 $3 $976 241 2002 millions$
§14 375 $75 $77 $77 33 $1,032 253 2003
$18 $79 $79 $81 $80 $3 $1,093 26,6 2004
$22 $83 $83 $84 $84 $3 $1,145 277 2005
$27 $87 $66 $88 $87 $2 $1,200 289 2006
$33 §a0 $90 $92 §o1 §2 $t,258 30.1 2007
$40 $94 $94 $96 $95 $2 $1,320 315 2008
§48 $9g $98 $100 $99 $2 $1,386 329 2009
351 $104 $103 $105 §104 $2 $1,457 34.4 2010
$53 $109 $§108 §110 §110 §2 $1,532 36.0 201
$56 $116 $114 $116 $115 $2 $1.610 3T 2012
$59 $121 $120 $122 121 $2 $1,693 39.4 2013
$62 $127 $126 $128 $128 $2 $1,780 41.2 2014
$65 $133 $132 $135 $134 §2 §1.871 43.1 2015
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Conemaugh Conowingo Cromby1 Cromby 2 Delaware  Eddystone Eddystone Eddystone Keystone1&2 Limerick1 Limerick 2
Year Cone 182 Cono Cromby1i Cromby 2 Dela 788 Eddy 1 Eddy 2 Eddy 384 Key 182 Limerick 1 Limerick 2
Capacity
Price 1999 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0 16.0
§$IKW 2000 27.0 2740 27.0 27.0 27.0 27.0 27.0 27.0 270
2001 45.4 454 45.4 45.4 45.4 45.4 45.4 45.4 45.4
2002 46.7 46.7 46.7 46.7 467 46.7 46.7 46.7 46.7
2003 48.1 48.1 48.1 4381 481 48.1 48.1 481 48.1
2004 49.6 486 49.6 49.6 49.6 49.6 496 43.6 496
2005 51.3 513 51.3 §1.3 51.3 51.3 51.3 513 51.3
2008 53.1 53.1 531 8§31 531 53.1 53.1 53.1 531
2007 55.0 §5.0 55.0 55.0 55.0 55.0 55.0 55.0 55.0
2008 569 56.9 56.9 86,9 56.9 56.9 56.9 56.9 56.9
2009 59.0 59.0 59.0 59.0 59.0 59.0 59.0 59.0 59.0
2010 61.0 61.0 61.0 61.0 61.0 61.0 61.0 61.0 61.0
2011 63.2 632 63.2 632 63.2 63.2 63.2 63.2 63.2
2012 65.5 655 655 655 65.5 655 65.5 65.5 65.5
2013 67.68 67.8 67.8 G67.8 67.8 67.8 67.8 67.8 67.8
2014 70.2 70.2 70.2 70.2 70.2 70.2 70.2 702 70.2
2015 728 728 728 72.8 728 72.8 72.8 728 728
Capacity
Revenues 1999 $6 $8 $2 $4 L) $12 $6 $19 $18
millions$ 2000 $9 $14 $4 38 $6 $20 $10 LX) $30
2001 $16 $23 $7 $13 $14 $34 $16 $52 $51
2002 $16 $24 $7 $13 $14 $35 $17 $54 $52
2003 $17 §25 $7 $13 $15 $37 7 $56 $54
2004 $17 $25 $7 $14 $15 $38 $18 $57 $55
2005 $18 526 $7 $14 $15 $39 $18 $59 $57
2006 $19 $27 $8 §15 $16 $40 $19 361 $59
2007 $19 $28 $8 §15 $17 $42 $20 $63 $61
2008 $20 $29 $8 $16 $17 $43 $20 $66 $63
2009 $21 $30 38 $16 $18 $45 $21 368 $66
M0 $21 $31 $9 $17 §18 $46 $22 $71 $68
2011 $22 $32 $9 $18 $19 548 $22 $73 $71
2012 $23 $34 $9 $18 $20 $50 $23 $76 $73
2013 $24 $35 $10 $19 $20 $52 §24 $78 $76
2014 $25 $36 $i0 $20 $21 $53 $25 $81 $78
2015 $26 $37 $10 §20 $22 $56 $26 $81

W.H.Hieronymus
Rebuttal Case
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Muddy Run PeachBoito PeachBotto Salem 1 Salem 2 Schuylkill CT's

Muddy R PeachB2 PeachB3 Salem 1 Salem 2 Schuylk 1 CT's Total Average Year

($/KW) Capacity

16.0 16.0 16.0 16.0 16.0 16.0 16.0 1999 Price

270 270 270 270 270 270 210 2000 SIKW
45.4 45.4 45.4 45.4 45.4 454 45.4 2001
46.7 46.7 46.7 46.7 46.7 467 48.7 2002
48.1 481 48.1 48.1 48.1 48.1 48.1 2003
49.6 49.6 49.6 49.6 49.6 496 49.6 2004
51.3 51.3 513 51.3 51.3 51.3 51.3 2005
531 531 531 53.1 531 531 53.1 2006
55.0 55.0 55.0 55.0 55.0 55.0 55.0 2007
56.9 56.9 56.9 56.9 56.9 56.9 56.9 2008
59.0 59.0 59.0 59.0 59.0 59.0 58.0 2008
61.0 61.0 61.0 61.0 61.0 61.0 61.0 2010
63.2 63.2 63.2 63.2 63.2 63.2 63.2 2011
65.5 65.5 855 655 65.5 65.5 65.5 2012
67.8 67.8 67.8 67.8 67.8 67.8 67.8 2013
70.2 70.2 702 70.2 70.2 70.2 70.2 2014
728 728 728 728 728 728 728 2015

{$/MWh) Capacily

$14 57 $7 $8 $8 $13 $137 as 1999 Revenues

$24 $13 $13 $13 $13 $22 $234 58 2000 millions$
$40 $21 21 $21 $21 $38 $388 9.6 2001
541 $22 $22 $22 $22 $39 $399 9.8 2002
$42 $22 $22 $23 $23 $40 411 10.1 2003
$44 $23 $23 $23 $23 $41 $425 10.3 2004
$45 $24 $24 $24 $24 $43 $439 106 2005
$47 $25 $25 $25 $25 $44 $454 109 2006
$48 $26 $26 $26 $26 $46 $470 1.3 2007
$50 $26 $26 $27 $27 $47 $487 116 2008
$52 $27 $27 528 $28 $49 $504 12,0 2008
$54 $28 $28 529 $29 $51 $522 12.3 2010
$56 $29 $29 $30 $30 $52 541 127 2011
58 $30 $30 $31 $3 $54 $560 13.1 2012
$60 $31 LX) | $32 $32 $56 $580 135 2013
$62 333 $33 $33 $33 $58 $601 138 2014
$64 $34 $34 $34 $34 $60 $622 14.4 2015

Exhlblt WHH-6
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Conemaugh Conowingo  Cromby1 Cromby 2 Delaware  Eddystone Eddystone Eddystone Keystone1&2 Limerick1  Limerick 2
Year Cone 182 Cono Cromby1 Cromby 2 Dela 788 Eddy 1 Eddy 2 Eddy 384 Key 182 Limerick 1 Limerick 2
Enerqgy
Plus 1999 $59 $44 $19 $33 $40 $55 $60 $171 $167
Uplift 2000 $66 $52 $22 $39 $46 $66 $66 $192 $187
Plus 2001 . $75 $63 $26 $47 $54 $83 $76 222 $215
Capacily 2002 $79 $66 $28 $51 $se $87 $79 $232 §225
Revenues 2003 $62 $68 $30 $55 $61 $92 $83 $243 $236
millions$ 2004 $66 §71 $32 $55 §65 $97 &7 $255 $247
2005 $90 $74 $34 $63 $69 $100 $9i $265 $257
2006 $93 $77 $35 $66 $72 $104 $95 $276 $267
2007 $97 $80 $37 $71 $76 $108 398 $287 $278
2008 $01 $84 $39 $75 350 it $103 $299 $250
2009 $106 $a7 $42 $80 $84 $115 $107 $311 $302
2010 M1 $91 $44 $83 $88 $120 $112 $326 Ny
2011 3116 $95 $46 87 $92 $126 Mz 5342 $332
2012 $122 $100 $48 $92 $o7 $13 $123 $358 $348
2013 $128 $104 $50 $96 $t01 $137 $128 $375 $365
2014 $134 $109 $53 $101 $106 $143 3135 $393 $362
2015 $140 $114 $55 $106 $111 $149 $142 $412 $401

W H.Hieronymus
Rebuttal Case



W.H.Hieronymus
Rebuttal Case

Muddy Run PeachBotto PeachBotto Salem 1 Salem 2 Schuytkill CT's
Muddy R Peach B 2 Peach B 3 Salem 1 Salem 2 Schuylk 1 CTs Total Average Year
{$/MWh) Energy
$20 $69 §69 $70 $71 $18 $965 243 1999 Plus
$31 $78 $78 $79 §$79 $26 $1,105 278 2000 Uplift
$40 $89 $8g 91 $91 $41 $1,312 328 2001 Plus
$53 $94 $94 $95 $95 $42 $1,376 339 2002 Capacity
$57 $08 98 $a9 $99 $43 $1,444 353 2003 Revenues
$62 $102 $102 $104 $104 $44 $1,517 369 2004 millions$
$67 $107 $106 $108 $108 §45 $1,584 383 2005
$74 LIRN| $1n $113 $112 $46 $1,654 398 2006
$81 $116 $116 $118 $117 $48 $1,728 41.4 2007
$90 izt $120 $123 $122 $49 $1,807 43.1 2008
$100 3126 $125 $128 $127 $51 $1,890 449 2009
$105 $132 $131 $134 $133 $53 $1.979 457 2010
$109 $138 $138 $140 $140 $54 $2,073 48.7 2011
$114 $145 $144 $147 $146 $56 $2,470 50.8 2012
$119 $152 $151 $154 $153 $58 $2,273 529 2013
$124 $159 $158 $161 $161 $61 $2,380 55.1 2014
$129 $167 $166 $169 $168 $63 $2,493 575 2015

Exhiblt WHH-6
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Conemaugh Conowingo Cromby1 Cromby 2 Delaware  Eddystone Eddystone Eddystone Keystone182 Limerick4 Limerick 2
Year Cone 182 Cuono Cromby1 Gromby 2 Dela 788 Eddy 1 Eddy 2 Eddy 384 Key 182 Limerick 1 Limerick 2
Average
Fuel 1899 12.% 0.0 16.2 16.3 15.6 277 1.9 45 45
Cost 2000
$IMWh 2001
2002
2003
2004 14.0 0.0 18.8 18.8 18.6 336 17.5 46 46
2005
2006
2007
2008
2009 154 0.0 206 206 206 420 21.0 54 5.4
20190
201
2mz2
2013
2014
2015
Fuel
Cost 1999 $32 $0 $12 $21 $26 $42 $32 $34 $33
million$ 2000 $33 %0 $13 $23 $28 $45 $34 $34 $32
2001 $34 30 $14 $25 $30 $48 $37 $34 $32
2002 $35 - $0 $15 $27 $32 $51 $40 $34 $33
2003 $36 $0 $16 $28 $33 $54 $43 $35 $33
2004 337 30 $17 $32 $36 $58 $47 $35 $34
2005 $38 $0 $18 $33 $37 360 $48 $36 $4
2006 $38 $0 $19 $35 $38 $62 $50 $37 $36
2007 $39 $0 $19 $36 $40 $65 $52 $39 337
2008 $40 30 $20 $38 4 $67 $54 $40 $39
2009 $40 $0 t ¥4 $40 $42 $70 $56 $41 $40
2010 341 $0 $21 $41 $43 $73 $57 $43 LT
2011 $42 $0 $22 $42 $44 $77 358 $44 $43
2012 $43 $0 $22 $43 $45 $81 $60 $46 $44:
2013 $44 $0 $23 $44 $46 $85 $61 $48 $46
2014 $45 $0 $23 $45 $48 $89 $63 $49 $48
2015 $46 $0 $24 $46 $49 $94 $64 $51 $49

W.H.Hieronymus
Rebutial Case
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Muddy Run PeachBatto PeachBotto Salem 1 Salem 2 Schuylkili CT's
Muddy R PeachB2  PeachB3 Salem i Salem 2 Schuylk 1 CT's Total Average Year
($/MWh) Average
250 58 5.8 58 5.8 2571 79 1999 Fuel
2000 Cost
2007 $IMWh
2002
2003
Ny 5.8 58 58 5.8 320.7 94 2004
2005
2006
2007
2008
385 6.8 6.8 6.8 6.8 405.3 115 2009
2010
2011
2012
2043
2014
2018
($/MWh) Fuel
$6 $18 $18 $18 $18 $3 $313 79 1999 Cost
7 $18 $18 $18 $18 $3 $323 8.1 2000 million$
$9 $17 517 $18 318 53 $336 8.3 200
$12 $17 $17 $18 $18 $3 $352 8.7 2002
$15 $18 $18 $18 §18 $3 $369 9.0 2003
$18 $18 $18 $18 $18 $3 $388 8.4 2004
$22 $18 $18 $18 $18 $3 $403 97 2005
827 $19 $19 $19 $19 $2 $421 101 2006
$33 $20 $20 520 $20 $2 $441 106 2007
$40 $20 $20 $21 21 $2 $462 11.0 2008
$48 $21 $21 $21 $21 $2 £485 115 2008
$51 $22 $22 $22 $22 $2 $502 1.9 2010
$54 $22 $22 $23 $23 $2 $519 12.2 201
$56 $23 $23 $24 $24 $2 $537 126 2012
$59 $24 $24 $24 $24 $2 $556 129 2013
$62 $25 $25 $25 $25 $2 $575 133 2014
$65 $26 $26 $26 $26 $3 $585 13.7 2015

Exhibit WHH-6
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Conemaugh Conowingo Cromby1 Cromby2  Delaware Eddystone Eddystone Eddystone Keystonei82 Limerick1 Limerick 2
Year Cone 182 Cono Cromby1 Cromby 2 Dela 7&8 Eddy 1 Eddy 2 Eddy 384 Key 182 Limerick 1 Limerick 2
Revenues
Minus 1999 $27 $44 $6 512 $14 $13 528 $137 $134
Fuel 2000 $33 $52 $8 $16 $18 $21 $32 $158 $155
Costs 2001 541 $63 $12 $22 $25 $35 $39 $i88 5183
miflion$ 2002 $44 $66 $12 $24 $26 $36 $40 $198 $192
2003 $48 $68 $13 $25 $28 $37 $40 $208 $202
2004 $49 ETA| 514 $27 $30 $39 4 $220 $213
2005 $52 $74 $15 $30 $32 $40 $43 $229 $222
2006 $55 577 $17 §32 $34 $a1 $44 $239 5232
2007 358 $60 $18 $34 $36 $43 $47 $248 $241
2008 $62 $84 $19 $37 $39 $44 $49 $259 $251
2009 $65 $67 21 $40 $42 $46 $51 $270 $262
2010 $69 $91 $22 $43 $45 $47 $55 $283 $275
2014 $74 $95 $24 $46 $48 $49 $59 $297 $289
2012 $78 $100 $25 $49 $51 $50 $63 $312 $303
2013 §83 3104 $27 $52 §55 $52 368 $328 $319
2014 $88 $109 $29 $56 $59 $33 $73 $344 $324
2015 $94 $114 31 $60 $63 $55 $78 $361 $351

W H.Hieronymus
Rebuttal Case



W .H.Hieronymus
Rebuttat Case

Muddy Run PeachBotto PeachBotto Salem 1 Salem2 Schuylkill CT's
Muddy R PeachB2 PeachB3 Salem 1 Salem 2 Schuylk 1 CT's Total Average Year
($/MWh) Revenues
$14 $52 $52 $52 $52 $13 $651 16.4 1999 Minus
$24 $60 $60 $61 $61 §22 §781 195 2000 Fuef
$40 $72 $72 §73 $73 $38 $976 242 2001 Costs
M $76 $76 377 $77 $39 $1,024 252 2002 million$
$42 $80 $80 $82 01 $40 $1,075 283 2003
$44 $84 $84 386 586 iy $1,129 215 2004
$45 $68 $88 $90 $89 $43 $1,181 286 2005
$47 $92 $92 $94 $93 $44 $1,233 297 2006
$48 $96 $96 $o8 $97 $46 $1,288 309 2007
$50 $101 $100 $102 $101 $47 $1,345 3241 2008
$52 $105 $104 $106 $106 $49 $1,406 334 2009
$54 $110 $110 $112 $111 $51 $1.477 349 2010
$56 116 $115 $117 8117 $52 $1,554 365 201t
$58 $122 2 $123 $123 $54 $1,633 38.2 2012
$60 $128 $127 $130 $129 $56 $1.717 40.0 203
$62 $134 $134 $136 $135 $58 $1,805 41.8 2014
$64 $141 $140 §143 $142 $60 $1,808 438 2015

Exhibit WHH-6
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Limerick 2

Conemaugh Conowingo Cromby4 Cromhby 2 Delaware  Eddystone Eddystone Eddystone Keystone1&2 Limerick 1
Year Cone18&2 Cone Cromby1t Ciomby 2 Dela 788 Eddy 1 Eddy 2 Eddy 334 Key 182 Limerick 1 Limerick 2
Variable
O&M Cost 1999 2.2 0.0 36 43 34 05 22 06 0.6
$/MWh 2000
2001
2002
2003
2004 25 0.0 41 49 3.9 06 25 0.7 0.7
2005
2008
2007
2008
2009 29 0.0 48 58 46 0.7 29 09 4.9
2010
2011
2012
2013
2014
2015
Variable
O&M Cost 1909 $6 $0 $3 $6 36 51 $6 $5 35
miflion$ 2000 $6 30 33 $6 36 $ $6 $5 $5
2001 $6 $0 $3 $7 §6 $t $6 $5 $5
2002 36 $0 $3 $7 $7 $1 $6 $5 35
2003 $6 $0 34 $8 $7 $1 $6 36 $5
2004 $7 $0 $4 $9 $7 $1 §7 $6 $5
2005 7 50 $4 $9 8 $1 $7 $6 i6
2008 $7 $0 $4q 39 38 $1 $7 $6 $6
2007 37 $0 $4 $10 39 $1 $7 $6 $6
2008 37 $0 $5 $11 $9 $1 38 $6 $6
2009 $8 $0 $5 $11 $10 3| 38 $7 86
2010 $8 $0 35 $12 $10 $1 38 $7 $7
2011 %8 $0 $5 $12 $10 1 8 37 $7
2012 $9 $0 $5 $13 M $1 $9 37 7
2013 $9 $0 $6 $13 311 $1 $9 $8 7
2014 $9 $0 $6 $13 1 $1 $9 $8 38
2015 $10 $0 $6 $14 $12 $1 $10 %8 38

W.H.Hieronymus
Rebuttal Case



Exhibit WHH-6

Page i5 of 18
Muddy Run PeachBotto PeachBoito Salem 1 Salem 2 Schuylkill CT's
Muddy R PeachB2  PeachB3 Salem 1 Salem 2 Schuylk 1 CT's Total Average Year
{$/MWhj) Variable
0.0 0.6 0.6 0.6 06 23 1.1 1989 O&M Cost
2000 $iMWh
2001
2002
2003
0.0 0.7 07 0.7 0.7 27 1.3 2004
2005
2006
2007
2008
0.0 0.9 09 09 0.9 32 16 2009
2010
2011
2012
2013
2014
2015
{$/MWh) Variable
$0 $2 $2 $2 $2 $0 $44 i1 1998 Q&M Cost
$0 $2 2 $2 $2 $0 $45 11 2000 million$
$0 $2 §2 $2 $2 $0 $48 12 2001
$0 $2 $2 $2 $2 $0 $50 12 2002
$0 $2 $2 $2 $2 $0 $52 1.3 2003
%0 $2 $2 §2 $2 $0 $54 1.3 2004
$0 $2 $2 $2 $2 $0 $56 1.4 2005
$0 $2 $2 $2 $2 $0 $59 1.4 2006
30 : $3 33 $3 $3 $0 $61 1.5 2007
0 $3 $3 3 §3 $0 $64 15 2008
$0 $3 $3 $3 $3 $0 $66 1.6 2009
$0 $3 $3 $3 $3 $0 $69 1.6 2010
50 $3 $3 $3 $3 $0 $71 1.7 2011
$0 $3 $3 $3 $3 $0 $74 1.7 2012
$0 $3 $3 $3 $3 $0 576 18 2013
$0 $3 $3 $3 53 $0 $79 18 2014
30 $3 $3 $3 $3 $0 $82 1.9 2015

W.H Hieronymus
Rebuttal Case
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Conemaugh Conowinge  Crombyt Cromby 2 Delaware  Eddystone Eddystone Eddystone Keystanet82 Limerlck 1 Limerick 2

Year Cone 182 Cono Cromby1 Cromby 2 Cela 788 Eddy 1 Eddy 2 Eddy 384 Key 182 Limerick 1 Limerick 2

Total

incremental 1959 $38 $0 $15 $27 $32 $43 $37 $39 $37

Costs 2000 $39 $0 $16 *$29 $34 $46 $40 $39 $37

million$ 2001 $40 $0 7 $32 $36 $49 $43 $39 $37

2002 $41 $0 $19 334 $38 $52 $46 $40 $38
2003 $42 $0 $20 $37 $41 $55 $50 $40 $39
2004 $44 $0 $21 $40 $43 $59 $53 541 $39
2005 $44 $0 $22 $42 $45 $61 $55 $42 $40
2006 $45 $0 $23 $44 $48 $63 $57 $43 $42
2007 348 $0 $24 $46 $48 866 $59 $45 343
2008 $47 $0 $25 $49 $50 $68 $61 $47 $45
2009 $48 $0 $26 51 $52 $71 §$64 $48 $46
2010 $49 $0 $27 $52 $53 $74 $65 $50 $48
2011 $51 $0 $27 $54 $55 $78 $67 $52 $50
2012 $52 $0 $28 $55 $56 $£82 $68 $53 $52
2013 $53 $0 $29 857 $57 $86 $70 $55 §53
2014 $55 $0 $29 $58 $59 9 $72 $57 $55
2015 $56 $0 $30 $60 $60 $95 $74 $59 $57

Margin

million$ 1999 $22 $44 34 $6 | 1:] $12 $22 $132 $130

2000 327 $52 $5 $10 $12 $20 $26 $153 $150
2001 $35 363 $8 $15 $18 $34 $33 $183 $178
2002 $38 366 $9 $17 $20 $35 $33 $192 $187
2003 $40 $68 $10 $18 21 $37 $34 $203 $197
2004 $43 71 11 $19 $22 $38 $34 $214 $207
2009 345 $74 N $21 $24 $39 $36 $223 217
2006 $48 77 $12 $22 526 $40 $37 $233 $226
2007 $51 $80 $13 $24 $28 $42 $39 $242 $235
2008 $54 $84 $15 $26 $30 $43 $41 $252 $245
2009 $57 $87 $16 $28 $32 $45 $43 $263 $256
2010 $61 $91 $17 $31 $35 $46 $47 $276 $268
2011 $65 395 318 534 $38 $48 $51 $290 $282
2012 $70 $100 $20 $36 4 $49 $55 $305 $296
2013 $74 $104 $22 $39 $44 $51 $59 $320 $311
2014 $79 $109 $23 $43 $47 362 $63 $336 $327
2015 $84 $114 $25 $46 $51 $54 $68 $353 $343

W.H. Hieronymus
Rebuttal Case
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Rebuttal Case

Muddy Run PeachBotle PeachBotto Salem 1 Salem 2 Schuylkill CT's
Muddy R PeachB2 PeachB3 Satem 1 Salem 2 Schuylk 1 CTs Total Average  Year .

{$/MWh) Total

36 $20 $20 $20 $20 $3 $357 9.0 1998 Incremental

$7 $20 $20 $20 $20 §3 $369 92 2000 Coslts

$9 $19 $19 $20 $20 $3 $383 85 2001 miition$
$12 $20 $20 $20 $20 $3 $401 8.8 2002
$15 $20 $20 $20 $20 $3 $420 10.3 2003
$18 $20 $20 $20 $20 $3 §442 10.8 2004
$22 21 2 $21 $21 §3 $459 141 2005
27 $21 $21 $22 $22 §2 $480 15 2006
$33 $22 $22 $22 $22 $2 $502 120 2007
$40 $23 $23 $23 $23 $2 §528 1285 2008
$48 $24 §24 $24 $24 $2 $551 131 2009
§51 $24 $24 $25 325 $2 571 13.5 2010
$54 $25 $25 $26 $26 $2 $590 13.8 2011
$56 $26 $26 $27 $27 52 $611 143 2M2
$59 $27 $27 $28 $28 $2 $632 14.7 2013
$62 $28 $28 $29 $29 $2 3654 15.2 2014
$65 $29 $29 $30 $30 $3 3677 15.6 2015

($/MWh} Margin

$14 $50 $50 $50 $50 $13 $608 15.3 1699 million$
$24 $58 $58 $59 $59 $22 $736 18.4 2000
$40 $70 $70 $71 $71 $38 $928 23.0 2001
$4 $74 $74 $75 $75 $39 $974 24.0 2002
$42 §78 $78 $79 $79 $40 $1.024 251 2003
$44 $82 §82 $84 $83 $41 §$1,075 261 2004
$45 $86 86 $87 $87 $43 $1,125 272 2005
$47 $80 $90 $91 91 $44 $1,174 283 2006
§48 $94 $93 . $95 $95 $46 $1,227 204 2007
$50 $o8 $a7 $59 $99 $47 $1,281 306 2008
§52 $102 $102 $104 $103 $49 $1,339 38 2009
$54 $108 $107 $109 $108 51 $1,408 333 2010
$56 $113 112 $115 §114 $52 $1,483 34.9 2011
$58 $119 $118 $120 $120 $54 $1,560 365 2012
$60 $125 $124 $126 $126 $56 $1.641 38.2 2013
§62 $131 $130 $133 $132 $58 $1,726 400 2014
$64 $138 $137 $140 $139 $60 $1.817 419 2015

Exhiblt WHH-6
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Resuits of Monte Carlo Simulation
Weighted Average Revenue ($/MWh)

Case

WHH-4
1

20 OWoO~NOOMPEON

——

Average of 12 Cases

" Average

20.67
20.72
20.74
20.71
20.71
20,68
2068
20.66
20.74
20.71
20.71
20.71

20.70

% Average

99.82%
100.07%
100.20%
100.05%
100.04%

99.92%

99.88%

99.77%
100.16%
100.03%
100.01%
100.05%

Exhibit WHH-7
Page 1 of 2

Percent (Simulation/Average}

1999 Weighted Average Revenue ($/MWh)

125.00%

120.00% +
1158.00% +
110.00% +
103.00%
100.00% T
95.00% +
80.00% +
85.00% 1

Simulation
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REBUTTAL TESTIMONY OF WILLIAM H. HIERONYMUS

Please state you full name and business address.

My name is William H. Hieronymus. My business address is Putnam, Hayes &

Bartlett Inc., One Memcrial Drive, Cambridge MA 02142.
Have you submitted testimony previously in this proceeding?

Yes. | submitted PECO Statement No. 9 and accompanying Exhibits Nos. WHH-
| to WHH-5. My background and quailifications are set forth in Exhibit No. WHH-

1 to that Statement.
What is the purpose of your rebuttal testimony?

| am responding to aspects of the testimony of various witnesses. On the
subject of the effects of stranded cost recovery on competition, | am responding
to the testimonies of IPL witness Brehm, “Environmentalists” witness Mendl, and
OSBA witness Kalcic. On the subject of policy concerning the calculation of
stranded cost | am responding to IPL witnesses Brehm and Lewellen. On the
subject of the relationship between market prices and long run marginal cost |
am responding to the IPL witnesses and to PAIEUG witness Falkenberg. On the
subject of criticisms of the analysis of market prices that | sponsored- in

Statement No. 8 | am responding to Mr. Falkenberg and OCA witness La Capra.
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For purposes of this proceeding | have accepted some of the criticisms made as
being either valid or appropriate to use under the circumstances of this
securitization proceeding. [n conseguence, | have rerun the model used in my
earlier testimony and produced a new exhibit, Exhibit WHH-8, which is a revised
version of Exhibit WHH-4 of that analysis. This new exhibit cantains the inputs
to PECQO’s stranded cost analysis that derive from my analysis. It has been
provided to PECO for the purpose of quantifying the effects of the changes |

have made.

The Effect of Stranded Cost Recovery on Competition

Mr. Brehm asserts that if PECd and other Pennsylvania utilities are allowed
to recover their stranded costs, and particularly if stranded cost recovery
is based on projected market prices that are below long run marginati
costs, then out-of-state competitors and competition will be harmed. Do

you agree?

No. it is important, first, to be aware that competitive prices are based on short
run marginal costs. They also may equal, and indeed will tend over the long
term toward, long run marginal costs. However, at any point in time, the price in

the market will be set by the short run marginal cost of the most expensive (in
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terms of marginal cost) generation required to meet load. This is basic
economics. The reasoning, quite simply, is that all producers will wish to sell all
output for which they can make a contribution to fixed cost and profit.  Stated
otherwise, the refusal to seil output when the market price is above marginal
cost will reduce profits by the amount of such contribution that would have been .
eamed on the output. Cﬁmpetition among sellers, all of whom face these same
incentives, will drive the price down to the highest marginal cost of output

demanded by consumers at that point in time.

Short run marginal cost is the variabie operation and maintenance expense of
producing an additional increment of output, including the variable fuel cost of
production. It expressly does not include sunk capital costs that exist
independently from the level of output. Nor does it include future costs that
cannot be avoided by curtailing output. It also does not include other balance

sheet casts such as regulatory assets.

Setting aside the extreme case of bankruptcy (which may increase short run
marginal casts), the short run marginal costs of Pennsylvania utilities will no't .be
affected by the level of stranded cost recovery (provided only that stranded cost
recovery i's not conditioned on continuilng to operate all facilities irrespective of
whether it is economic to do so). It follows that market prices for delivered bulk
power in Pennsylvania will not be affected by stranded cost recovery. Neither

competition, nor competitors will be injured.
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Curiously, Mr. Brehm in a different context acknowledges that sunk costs have
nothing to do with market prices. He uses the example of three firms with equal
capability to produce output, one of which has a bock cost of $2 billion, one a
cost of $1 billion and one a cost of $0.5 billion. Each has the same market value
because all wouid face the same prices for-their output. Clearly, if the leve| of

sunk cost does not affect prices, it follows also that the recovery of some portion

of it outside of the generation market also will not affect prices.

Mr. Brehm argues that in the past utilities may have kept open plant that
should have been closed and asserts that PECO may be planning to keep
open generating facilities that should be closed or at least not life-
extended. Isn’t it the case that keeping open uneconomic facilities can

depress prices, injuring competitors?

In principle, yes. However, this also has nothing to do with stranded cost
recovery. If in the past it was necessary to continue to operate uneconomic
facilities in order to keep them in rate base, there would have been an incentive
to operate them when the value to shareholders of keeping them in rate base
exceeded any costs they bore from uneconomic cperation. However, my
understanding of the situation in Pennsylvania is that stranded cost recovery is
not contingent on the continued operation of the facilities with which it is
associated if those facilities are rendered uneconeomic by virtue of the_ transition
to competition. A Pennsylvania utility will have no incentive to keep open those

facilities that do not eam enough in the marketplace to cover their avoidable
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costs. In this context, avoidable costs include any fixed O&M and capitai
expenditures that would be required to keep them open. Hence, stranded cost
recovery will not create any incentive to keep open generating stations that

economicaily should be closed.

Mr. Brehm specifically objects also to stranded cost recovery that reduces -
PECQO’s remaining costs of generation to below LRMC. Are there any
competitive implications from basing stranded cost quantiﬁcatidn and

recovery on price levels beiow LRMC?

No. At a latter point in my testimony | will discuss Mr. Brehm and Mr.
Falkenberg's assumption that market prices should equat LRMC. However, | will
deal here with the narrower question of whether basing stranded cost recovery

on forecasts of market prices below LRMC does harm to competitors.

Mr. Mendi makes a related point, asserting that if PECO is allowed excessive
stranded cost recovery it either will eamn excess profits (in effect, recover the
same costs from the market and from stranded cost recovery provisions) or will
injure competitors by seiling at below market prices. Both Mr. Brehm’s and Mr.
Mendl's competitive concems are mis-placed. If, hypothetically, PECO is
granted a too high stranded cost recovery (and it is able to recoup the ailowed
stranded cost under its price cap), shareholders will have benefited. However,
this will not harm competitors. It will not be in PECO’s interest to sell at below

market prices irrespective of whether it recovers all, more than, or less than its
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stranded costs. PECOQ's interest will be in maximizing returns to shareholders
and, as is the case with competitive firms generally, this is not accompiished by
giving away its output at below market prices. This is true whether the market

price turns out to be above or below LRMC.

This actually is simply common sense. Suppose that the City of Boston decides
that it is in its interest to build a football stadium in order to retain its NFL team.
Does this mean that ticket prices will be less than they would be if the teém had
paid for the stadium itself? Presumably not, since it will set ticke_t prices at the |
profit maximizing price. An even better analogy would be if a steel company
acquired a facility at what turned out to be a below market price. Would it sell
steel any cheaper as a result? No, it would sell steel at the market price and

simply be more profitable because its book costs were lower.

The sole exception to this common sense rule has to do with predation. If PECO
is “enriched” by stranded cost recovery (or less impaverished by some amount of
stranded cost recovery), it arguably will be better able to bear the profit loss
caused by its predatory pricing than if it had less deep pockets. However, the
economic case for predation is very limited. In order to proﬁtébly engage in
predatory pricing it is necessary to be able to drive competitors out of the market
and keep them from returning. Assume, hypothetically, that PECO chose to
drive down the price of power in Pennsylvania below the competitive level.
PECO itself would lose money that it could have made at the competitive price.

IPL (and other out-of-state utilities) might indeed choose to sell their cutput
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elsewhere. New generators might decide not to build plants for the
Pennsylvania market. However, as scon as PECO began trying to sell power at
above the competitive price (as it would have to be abie to do if it was to recover
the profits lost by starting the price war), IPL would turn around and seil into
Pennsylvania, entrants would seek to build to serve this high priced market, and
the forces of supply and. demand quickly would drive prices back down to the
competitive level. In my opinion, it is highly unlikely that predatory pricing.will be

profitable in US electricity markets for any firm.

“Tobin’s Q”, Cost of Service Regulation and the

Justification for Stranded Cost Recovery

Mr. Brehm opposes PECO’s securitization claim on the basis that its
stranded cost calculation is fundamentally unfounded. Can you first

summarize briefly your understanding of his argument?

Yes. Mr. Brehm begins with the basic proposition that (at ieast in the long run)
the market value of an unreguliated firm tends toward the replacement cost of its
assets. By replacement cost, he means (as is discussed more fuily by Dr.
Lewellen, IPL's other witness) the cost of the optimum facilities capabie of
producing the same outputs, not the cost of new in-kind replacement of its
assets. To distinguish the two, | will refer to this as optimum replacement. Thus,
“Tobin's Q", which is simply the ratioc of the market value of the ﬁﬁn to the

replacement cost of its assets, trends toward unity.
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He then asserts that proper reguiation {(and, he would argue, actual regulation
over much of this century) would base the regulated value of the firm on
optimum replacement cost. That is, proper reguiation would, according to his
thesis, allow & market retumn on the optimum replacement cost of assets, not
their book value or in-kind replacement cost. Hence, proper regulation also
results in a “Tobin's Q" of cne. He observes that there is no necessary
correspondence between the accounting book cost of the firm’s assets and

optimum replacement cost (hence, in his world, replacement cost “rate base”).

Stranded costs are costs arising from the movement from reguiation to
competition. Since the firm's market value is, and the value of a properly
regulated utility also is (or should be), its “Tobin's Q equais one” optimum
replacement cost, he could have said that it is per se impossible for stranded
cost to occur. While he never quite reaches this point, he does say that
stranded cost recovery should be allowed only for “financial viability”, which he
defines as a circumstance in which the transition to competition will drive the
value of asséts below their optimum replacemeﬁt cost-... While | h;sitate to put
words in his mouth, this would seem to suggest that he would accept that PECO

should receive stranded cost recovery if, but only to the extent that, the sudden

onset of competition leads to market prices below long run marginal cost.
Do you agree with his analysis?

No.
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Q.

Why do you disagree?

Quite simply, his standard for defining stranded cﬁst is at variance with the term
as used generally and specifically in the statute that governs this proceeding.
Stranded cost is the difference between the revenues that would have been
eamed under cantinuation of the previous regime of reguiation and those that -
will be earmed when some utility functions are opened to competition and
revenues are determined by the marketplace. Equivalently, they are the value of
assets under regulation versus the value of those same assets under
competition. As defined in the Pennsylvania statute, “Transition or stranded
costs' [are] an electric utility’'s known and measurable net electric generation-
reiated costs, determined on a net present value basis over the life of the asset
or liability...which traditionally would be recoverable under a regulated
environment but which may not be recoverable in a competitive electric
generation market...[These include the unrecoverable part of] net plant
investments and costs attributable to the utility’s existing generation plants and

facilities...”

PECO’s revenues, like those of virtually every regulated electric utility in the US,
are based on cost of service ratemaking. The cost basis for cost of service is
rate base.. Rate base is not, as Mr. Brehm would have it, optimal replacement
cost, but historic bock cost. While Mr. Brehm asserts that historic cost-based
ratemaking is ‘not traditional regulation as it has been practiced duriné the vast

majority of time since the early 1990's,” this is highly misleading, since it has
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been traditional regulation during the vast majority of the past 50 years. Fair
value ratemaking Jost out to historic cost in most jurisdictions during the Forties
and Fifties. In any case, stranded costs for Pennsylvania utilities must be
computed in relation to what would have been recovered under existing
Pennsylvania regulation. As stated in the Pennsylvania Pubtlic Utility Code, “The _
value of the property of the public utility included in the rate base shall be the
original cost of the property when first devoted to the public service less the

applicable accrued depreciation... (66 Pa. C. S. §1311(b)).

Much of Mr. Brehm's testimony goes o why cost of service ratemaking based on
original cost réte base is inefficient and, perhaps, inequitabie. | have
considerable sympathy for his view that cost-of-service reguiation has serious
drawbacks. Indeed, the movement toward competition and generation price
deregulation owes much of its suppaort to criticisms of the theory and efficacy of

traditional regulation based on cost of service and criginal cost ratebase.

However, the fact is that the revenues and values consistent with this traditional
regulation form the basis from which stranded costs are measured and it is the
effect of departing from that regime .that stranded cost recovery is intended to
compensate. In short, Mr. Brehm seeks to wish the problem away by assuming,
counter-factually, that the regulatory regime from which PECO is departing is
based on optimal replacement cost, which he also assumes will approximate the

market value of its output and assets. If this position were factually true, then

10
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there would be no stranded cost problem in Pennsylvania or anywhere else in

the US.
Long Run Marginal Cost as a Measure of Market Prices

Mr. Brehm’s concept of market value assumes that market prices will tend
toward long run marginal cost. Mr. Falkenberg’s estimate of stranded
generating costs assumes that prices will be set at long run marginal

costs. Do you agree with these positions?

| agree that in the long run prices must average about long run marginal costs if
new generation is to be built and receive the expected level of economic return.
However, to the extent that these positions assume that prices go immediately to
LRMC, or that by the year 1999 prices in PJM will be at LRMC levels as defined

by the cost of combined cycle units (Mr. Falkenberg's assumption), | disagree.
Why do you believe that prices will be below LRMC in the near term?

Let me first begin with why it is that prices will have to go to LRMC eventually,
given that they actually are set by short run marginal cost (SRMC). Let us
suppose that SRMC-determined prices initially are below LRMC. At such prices,
buiiding new plant cannot be justified economically. Hence, as load grows and
(perhaps) old plant is retired, more and more expensive existing facilities are
used more and more of the time. Average prices rise and, ultimately, may rise to
where it is profitable to build new piant. At this time, prices have reached LRMC.

Were they to rise still higher, more new plant would continue to be built until

11
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prices fell to the peint at which new plant would no longer earn a market rate of
return. Thus the LRMC level of prices is both a floor and ceiling for the expected
level of prices, around which actual prices will fluctuate (and from which they

may depart for substantial periods if expectations prove wrong).

This discussion assumes a single market price and a single type of capacity. In -
PJM, thera will be two important types of prices - energy and capacity — and two
economically important types of capacity in the near term — combustion turtines

(CTS) and gas-fired combined cycle units (GCCs).

All of the analyses of PECQ’s three sets of models reflect the fact that in PJM,
and in the US generally, there is a surplus of baseload capacity. While GCbs
may be the most economic type of baseload and near-baseload capacity to build
today, they cannot generally compete in energy markets with coal-fired and
nuclear capacity. When they do run, SRMC-derived prlices v;/ill afford only a
smail margin over fuel costs much of the time, resulting in only a small
contribution toward fixed costs. CTS will eam an even smalier margin, but cost

less. Hence, initially, they may be less unprofitable that GCCs.

Tuming now to the capacity market, the proposed PJM rules, like the existing

rules, require that load serving entities have sufficient capacity entitlements to

‘meet their peak loads including a mandated reserve margin. In PJM and most of

the rest of the US, there is a surplus of capacity. In the areas that PHB has
studied, the capacity surplus lasts another 3 to 7 years. During the surplus

period, there is “too much” capacity chasing “too little” demand. Prices need

12
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only be high enough to justify keeping open sufficient existing capacity to meet
demand. Even this is an overstatement, since owners may keep open units that
cannot cover shutdown costs in the near term if the units will be profitable
enough in the longer term to justify the temporary icss. The main point is that
prices in the capacity market need not be high enough to justify building a
peaker (CT), much less the GCC that Mr. Falkenberg uses from 1999 in his |

stranded cost analysis.

Of course, over time the excess capacity margin will erode and new capacity will -
be required. New capacity will be required in the capacity market well before it
is required in the energy market. This does not mean, inherently, that CTs will
be buiit rather than GCCs. If the higher level of operating contribution earned by
GCCs in the energy market are enough to cover the cost difference between

GCCs and CTs, then GCCs will be built.

ironically, Mr. Falkenberg faults the PHB analysis for building GCCs when the
market price was not high enough to justify building them. This is ironic in that
he also assumed that GCCs would be built (assuming, without justification, that
they wouid sret prices as early as 1999). He was correct that our analysis was
internally ‘inconsistent.  This is because we made the same (incorrect)
assumption that he makes: that GCCs would be the most economic capacity to
build as soon as any capacity is needed. | correct this inconsistency in the

analysis discussed below.

13



EXHIBIT WHH-8

10

11

12

13

14

15

16

17

18

18

20

21

22

To summarize, Mr. Brehm is right that market prices tend to equal long run
marginal cost. Mr. Falkenberg is right that, ultimately, prices in PJM must be
high enough to economically justify building the lowest cost type of baseload and
near baseload capacity. However, in the near term they do not have to be high
encugh tc justify building any new capacity. Further, the economics (as well as
lead times) indicate that the early units buiit will be built primarily for the capacity
market and will be CTS. Only later will prices have to rise high enough to

econamically justify building the GCCs that Mr. Falkenberg uses in his analysis.

Mr. Brehm also criticizes PECO for estimating the value of its generation
based on the net present value of margins, referring to such estimates as

“wild analytical guesses”, Is his criticism valid?

No. His first criticism is that estimating the value of a regulated business based
on future eamings is circular. While true, this is irrelevant, since the net present
value analysis is designed to produce the market value of the generating assets,
not their regulated vaiue which (-precisely because of this circularity) is

observable from the company’s books.

His more substantial criticism, aiso made by Mr. Falkenberg, is that forecasts of
future costs and revenues are highly uncertain. | agree, though | would note that
the forecast of margins is less uncertain than the forecast of either fuels costs or '
revenues. Whether the task is daunting or not, it is required by the relevant
Pennsylvania 'statute which calls for stranded costs to be determined on a net

present value bas-is over the life of the assets. Further, the task is essentially

14
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unavoidable. Mr. Brehm wouid have us believe that this could be avoided by his
concept of optimum replacement cost. But the use of optimum replacement cost
begs a number of questions, most of which can be summarized as, “how many
megawafts of combined cycle plants and combustion turbines is PECO's existing
generation worth?” The answer to this question can only be, "As many

megawatts as yield the same net present value of margins.”

Response to Comments on PHB Market Price Analysis
Closure of PECO Units

Both Mr. La Capra and Mr. Falkenberg comment that the prices derived in
the PHB study are not sufficient to justify keeping open a sizable fraction
of PECQO’s generating capacity. More specificaily, Mr. Falkenberg identifies

2739 MW of uneconomic capacity. Are these statements correct?

Only partially. Mr. Falkenberg's calculation is traceable to Mr. Hill's Exhibit TPH-
4 which summarizes the net present value of contribution margin. In fact, only
Cromby 2, Delaware and Schuylkill are uneconomic on an avoidable cost basis.
These add up te only 617 MW that are uneconomic on a net present value
basis. In the analysis included in this rebuttal testimony, | have assumed that

these units are closed prior to 1999.

Assuming that these units in fact are uneconomic, and should be closed,

what will be the effect on your analysis?

15
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REJOINDER TESTIMONY OF WILLIAM H. HIERONYMUS

Please state your name and business address.

My name is William H. Hieronymus. My business address is Putnam, Hayes &

Bartlett, Inc., One Memorial Drive, Cambridge, MA 02142,
Have you submitted testimony previously in this proceeding?

Yes. | submitted PECO Statement No. 8 and accompanying Exhibits No. WHH-
1 through WHH-5, and PECO Statement No. 6-R and accompanying Exhibits

No. WHH-6 through WHH-8.

What is the purpose of your rejoinder testimony in this proceeding?

| am responding to assertions made by PECC witnesses Steven A. Mitnick and
Jeanine Hull and MAPSA witness Donald E. Johnstone concermning the Partial
Settlement. The main focus of my testimony is on the alleged inadequacy of
the Energy and Capacity Cap (ECC). | also will address (1) the consequences
should it turn out that the ECC is below the delivered cost of the generation

f-—-___'____——-"
component of electricity, and (2) the assertion that the ECC should be raised to

T

allow for the marketing costs of competitive marketers.

| will not respond to assertions by some of these same witnesses that the Partial
Settlement ailows PECQ to overrecover the intended aﬁount of stranded cost.
This is the subject of other PECO witnesses’ téstimony and, for purposes of my
testimony, | will assume that the CTC/ITC recovery in the Partial Settlement is at
the appropriate levei, given the other elements of the Settiement. | will,

however, address briefly the assertion that production-related administrative
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and general expenses (A&G) and uncollectable accounts expense shouid be
removed from charges for the transmission and distribution function and used to
increase the ECC. Lastly, | will address briefly Mr. Mitnick's statements

concerning “predatory pricing” by PECO.

Your earlier testimony in this proceeding sponsored the PHB market price
forecast. Do you continue to believe that your forecast is the most

reasonable forecast for establishing PECO’s stranded costs?

Yes. Moreover, as | noted in PECO Statement No. 6-R, this forecast was based
on the most recent fuels price forecast made by DRI. The principal alternative
forecast availéble, the US Department of Energy’s EIA forecast preferred by
some of the intervenors in the proceeding results in a materially lower forecast
of electricity prices and a higher forecast of stranded cost. | conclude from this
that, if anything, the forecast that | sponsored is conservative relative to the

energy price forecast information that is available.

Before proceeding to your more specific comments on intervenor
testimony, do you have a general characterization of the issue that they

raise?

Yes. These witnesses accept, for the purpose of their testimonies, the
appropriateness of recovery of $5.461 billion in stranded cost via the CTC/TC
mechanism. Additionally, they agree that the 10 percent rate cut should be
retalined and that the overall price cap is appropriate. Within the confines of this
agreement, they seek a basis for reconfiguring the three compeonents of the

overall cap, decreasing T&D and CTC/ITC charges and increasing the ECC.
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It is axiomatic in economics that there is no such thing as a free lunch. in
negotiating the settlement, there clearly had to be a tradeo!ff between the level
of the overall cap, CTC recovery, the ECC and, to a lesser extent, the payment
for regulated electric distribution company (EDC) services: Intervencrs' main
complaint seems to be that this tradeoff resulted in an ECC that is too low and
allege that it can be increased without raising the overall cap. However, it is
also clear that they believe that the Partial Settlement should not have given as
much emphasis as it did to the overall cap and the resulting level of customer
savings. At page 20 of his testimony, Mr. Mitnick outlines the way in which he
believes the overall cap should have been calculated: First, determine ali costs
directly rated to T&D. Second, set the CTC/ITC to recover the Commission-
determined allowed stranded costs. Third, set an ECC sufficient to meet the
needs of competing suppliers. “Last, any residual should go to the customer in

the form of rate decreases...”

You stated that intervenor witnesses have accepted, for the purpose of
their testimonies, the appropriateness of recovery of $5.461 billion for
stranded cost. Doesn’t PECC witness Hull provide an alternative market

price forecast in her Table 1?

This appears to be the case. However, it is not clear that her market price
fore_cast should be taken to be anything other ah illustrative exampie for
purposes of discussing the alleged problems of suppliers seéking to sign long
term contracts. If it is intended to be an actual forecast it lacks sophistication in

that her presentation assumes that prices change by the rate of inflation only.
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Indeed, Ms. Hull simply begins with a 1999 price of $34/MWh and escalates it at
$1/MWh per year.

Intervenor witnesses adjust the market prices you have forecasted for line
losses and gross receipts taxes (GRT) in comparing them to the generation
price cap for purposes of determining whether retail competitors will be

able to compete with PECO’s standard offer. Do you agree that these

adjustments are appropriate?

Yes. PECO and its competitors will have to include line losses and GRT in their
retail prices. Itis not yet certain whether it is necessary to gross up the capacity
(as opposed to energy) component for line losses. This depends on evolving
Pennsylvania-New Jersey-Maryland (PJM) lnteréonnection rules. If the capacity
requirement, which all witnesses accept to be 118 percent of load, is applied to
load without a gross-up for losses, then this adjustment is inappropriate.
However, for purposes of my testimony, | will assume that the line loss

adjustment is appropriate for both energy and capacity.

Both Mr. Mitnick and Mr. Johnstone adjust energy prices to reflect

differences between the all-hours price that PECO derived from your

market energy price analysis and an energy price reflective of custome

load profiles. Do you agree with this adjustment?
e

In concept, yes. However, these witnesses employ very different estimates/ Mf.
Johnstone increases the all-hours price by 0.26 percent. This is based ofjfiis
acceptance of PECO witness Sundermeir’s calculation of a 0.26 percent

adjustment for the residential class. This class should be broadly representative
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of the effect of load shape on wholesale electric energy prices for PECO as a

whole.

Mr. Mitnick uses a much higher adjustment, 8.8 percent. Based on the relative
flatness of the prices in my market rate analysis, an 8.8 percent adjustment,

more than 30 times Mr. Johnstone’s adjustment, is implausible.

Taking into account line losses and GRT and the energy cost adjustment

you have been discussing, is it the case that the ECC is sufficient to

recover the ‘bwusbar purchase costs of competing generators? tj’{

{Generallg, yes. Exhibit WHH-9 shows the relationship between the ECC and

the cost of energy and capacity using the market prices that { derived based on
both the DRI and EIA fuels forecasts. As Mr. Hill explains, the system average

ECC has been adjusted to eliminate the 32 LILR and EER customers. Because

these customers are currently on either non-standard discounted or interruptible
rates, their ECC is uniquely low and biases the overall ECC downward. This
adjustment increases the ECC by between 0.1 cents and 0.35 cents over the

period of the analysis.

Market prices of energy and capacity a;re shown for aggregations of customers

with load factors ranging from 60 to 100.percent. All calculations assume a7

percent loss factor for both energy and capacity and include a 4.4 percent GRT. @
Energy prices are increased relative to the all-hours price by 0.26 percent for

the 60 percent load factor customers, trending down to zero for 100 percent

load factor customers. Capacity costs included in the calculation include losses,

GRT and the 18 percent reserve requirement and differ according to the load

factor of the customer.
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For both price forecasts and for all load factors, the average ECC exceeds the
average market cost of energy over the period on both a simple average and
present value basis. For 100 percent load factor aggregations, the ECC is
above the market price in all years. For 80 percent load factor aggregations,

the ECC equals or exceeds the market price in all years in the ElA-based

forecast; for the DRI-based forecast, the market price is .01 cents and .04 cents
higher than the ECC in.2000 and 2001 respectively. For 70 percent load factor
aggregations, the ElA-based price is 0.05 and 0.12 cents above the ECC in
hese san;e two years; in the DRI-based forecast it is 0.08 and 0.17 cents
above. For the 60 percent load factor aggregations, the market price exceeds

the ECC in 2000-2003 in amounts ranging from .02 to 0.29 cents in the EIA
""—“—-—._._,__..;-

case and by 0.13 to 0.33 cents in the DRI case. The market price also exceeds
_— T
the ECC by 0.07 cents in 2005 in the DRI case. In ail other years the ¥arket /

price is lower than the ECC.

Why have you focused on load factors ranging from 60 percent up to 1

percent?

Cne of the competitive tactics that competing retailers can expect to use is to | o :

assemble aggregations of customers with high load factors, “cherry-picking”
<l my’h !,:

within rate classes those customers who caﬁ?f)e served at lower costs. PECO
R\ e’

3
informs me that its overall load factor is about 65 percent The comparison |

ave made is intended to portray the rangeiof'aggregatlons that they may bN %

\ to achieve. } 0
% J(“%A N - i

i | d‘rf/‘}
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Do you agree that there will be little if any headroom between market
generation costs and the ECC during the first several years of the

transition to competition?

Yes, but this is necessary if the overall cap is to fulfill its functions of assuring

rate decreases and recovering the appropriate level of stranded costs.

Why is a tight cap necessary to protect customers from over-recovery of

the allowed CTC/TC?

A tight caﬁ ensures that the CTC is not overrecovered even if busbar electricity
prices are higher than the level that was forecasted when the CTC was agreed.
This is best understood by illustrating what happens if the market price of
generation is above or below the forecasted level. First, assume that the p}'ice
is higher. PECQ's generation will receive higher than forecasted revenues.

Based on this alone, it would over-recover the agreed amount of stranded cost

since the CTC/ITC payment is based on a forecast of market revenues that
turned out to be too low. However, if the price cap is tight, it will be too low ta i
allow PECO's regulated customer service (EDC) activity to recover its

purchased generation costs. That is, if the generation price is $1 per MWh <

higher than the forecast, generation will receive $1 per MWh more for every
MWh produced but the regulated EDC activity will have to pay an
uncompensated $1 per MWh for every MWh sold. Under these circumstances, ) ,\'

generation’s gain will be approximately offset by the EDC's loss.

Now assume that the market price of generation is below the forecasted levei.
Clearly, the value of PECO's generation is less than was anticipated. This

means that PECO is taking a greater than loss on its generation than was
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intended. Unlike the case with higher than anticipated prices, there is no
assurance that higher than forecast prices from the EDC will offset the
generation loss. The EDC can purchase wholesale energy at less than the
expected price. If it still can charge the price cap, the higher profits of this
activity will approximately offset the revenue shortfall of PECQO’s generation.
However, the Partial Settlement requires that customers electing service under
the price cap be charged a market price for electricity, notwithstanding the cap.
Even if this provision did not exist, PECO would be unlikely to be able to pass
through alrin above market price, since competition would erode the base of

customers electing service under the price cap were it to attempt to do so.

Conversely, if the cap is not tight, then customers are not protected from market
prices that are higher than were forecasted, since the higher price can be
passed through without violating the cap. If market prices are below the ECC,
PECO likely would not be able to charge the full ECC amount, since competition
would undercut the attempt. Hence, an ECC that is above the cost of wholesale
electricity will neither protect consumers from overrecovery nor allow the

company to recover any CTC amounts that have been shifted to the ECC.

A main theme of the intervenor witnesses is their belief that the ECC must
be high enough to allow competing generators to recover their marketing
and administrative costs. Can you please summarize the nature of their
argument?

There are three themes. The first is Mr. Mitnick’s argument that customer

service costs should be unbundied from T&D and offered separately to

competing retailers who could use them or self-provide them. The second
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relates to the need for an ECC sufficient to pay for competing retailers’
marketing and other costs as well as a profit on the retailin!g activity. The third,

raised by PECC witness Hull, is the need for the ECC to be high enough that

competitors can profitably undercut PECQO's price capped offer.

Regarding the first theme, is the issue of unbundling appropriate in

considering the Partial Settlement?

No. Unbundling is a reserved issue that is not a subject of the Partial
Settlement. This will be taken up by the Commission either in a |ater phase of
this proceeding or in a separate generic proceeding. If at that time the
Commission determines that unbundling some customer service functions is

appropriate it can make the necessary modifications.

Regarding the second theme, is it appropriate to increase the ECC to cover
retail competitors’ selling, general and administrative (SGA) costs and

profits?

No. Assuming that the Partial Settlement in fact contains appropriate
allowances for CTC/ITC and T&D, increasing the bid cap to fund retail

competitors SGA and profit would not be in customers’ interest,

| find it most remarkable that the proponents of retail access contend that
customers should pay higher prices as a resuit of the introduction of retail
competition. The purpose of introducing competition is to reduce customer
costs and improve product quality, not to add an additional cost of service to be
recovered on a cost-plus basis. If retail, as distinct from wholesale, competition
has merit, it is because the newly competing retailers can provide a better

product to consumers than the former franchise monopoly or provide the same
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product at a lower cost. If entrant retailers (including PECQ affiliates) cannot
add value to customers, then it is entirely appropriate for customers to elect to

stay with the EDC supply.

Do you agree with the assertion that entrants cannot compete successfully

without an ECC that pays for their SGA and profit?

There is too little evidence to know how successful entrants will be. However,
there is reason to believe that entrants will succeed without such allowance.
The newly emerging retailers have numerous ideas for how to provide a better
product at lower prices. These include bundling various utility and non-utility
services together, “customer side of the meter” services, pricing innovations
such as “weather-proof” bills and branding strategies that increase the

perceived quality of the product.

Power marketers also have shown considerable creativity in making mone
through arbitrage despite that they are both buying and selling at wholesale
market prices. Enran is the most successful power marketer in the country. Yet
according to the type of catculations proffered by these witnesses, it should be
making a loss since the market price at which'it buys and the market price at

which it sells make no explicit allowance for SGA expense.

Mr. Johnstone asserts on page 7 of his testimony that “ret@s

costs” are likely to be in the range of 4.8 mills per kWh. Do you have any

— T — e —
information that puts that estimate in perspective?

{

Yes. Remember that entrants can choose which customers they will serve. ?\‘7

Whatever may be the ECC, they will choose to serve only those customers that

are profitable. The evidence in California ich—i&planningiull_telaﬂ_ac%ss—by—_\
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January of 1998, is that the large customers and multi-site customers are the
main focus of entrants. Other marketers, including members of PECC, are
going after national and regional accounts -- for example, seeking to be the

energy provider for a chain of department stores or fast food restaurants.

The cost per kWh of retail marketing and services to large and self-aggregating
customers is very much less than the cost of accessing smaller customers. One
benchmark is from the United Kingdom. When the UK electricity industry was
restructutgd and privatized, there were price caps placed on the retailing -
activities of thé incumbent distribution utilities. These typically were about 3
mills for the small customers (who did not have retail access) and 0.3 mills for

large (peak load of 1 MW or more) customers that had retail access. Three

years later, the regulator studied the resuits of competition for accessible
customers and found that the cap was unnecessary since competition was
constraining the gross margin (covering SGA, customer service and profit) to
below the 0.3 mill per kWh cap. While the data the UK regulator relied on is not
publicly available, this conciusion means that the competitive margin was less

than 0.3 mills, an order of magnitude below Mr. Johnstone's estimate.

Ms. Hull states that entrants will have a difficult time competing unless they
can sell power at a price at least 5 percent below PECO. Assuming that

this is true, should this concern the Commission?

Not significantly. The importance of competition is not that competitors
succeed, but that their presence disciplines market prices and offerings. Indeed,
Ms. Hull admits that entrants will achieve at least some market penetration.

Further, assuming that Ms. Hull is right and that the Commission de
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an artificial price incentive to switch suppliers, where is the money to come
from? [ntervenors’ acceptance that the overall price cap should not be raised
leaves only one source: PECO's shareholders. | can think of no public policy

purpose served by requiring that PECO subsidize its competitors.

Mr. Mitnick claims that the continued dominance of AT&T in the long
distance market demonstrates the power of incumbency and the need for

the Commission to take action to assure competitive entry. Do you agree?

No. Itis evident that competition in the long distance market has flourished
even without artificial subsidies to entrants. Further, AT&7T's retention of the
largest share of the market is not evidence of the need for artificial competitive -
stimulus. Indeed, the FCC has chosen to deregulate AT&T's prices, precisely
because competition had achieved the desired effect of disciplining prices

notwithstanding that AT&T had retained about half of the market.

The main source that intervenors use for higher ECCs is a reduction in the
'--.\__‘___________,——————'—-—__—-—"""-—__.ﬁ____F_
allowance for T&D, What are the main adjustments that they propose be

made?

The main adjustments are the removal of what is alleged to be generati

related overheads and uncollectable account expense.

Beginning with the production-related overheads, is it appropriate to
remove any such overheads that are included in T&D and transfer them to

the ECC?

No. As a factual matter, | note that PECQ witness Clemmer shows that

overheads are allocated properly. Even if, as intervenors allege, overheads are

12
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underallocated to generation, and if the Commission were to decide to correct

this alleged defect, the priate plac : f t ased
. R

. A
CTC. \) "'/

The market value of PECO’s generation is the difference between market prices

and generation costs. If such costs are increased by changing the allocation of
overheads used in the stranded cost analysis, then stranded costs (and hence

the need for CTC coverage) increases on a dollar for dollar basis. This was

made clear by the difference between PECQO’s direct and rebuttal calculation

Mr. Johnstone appears to recognize this obvious fact. Mr. Mitnick and Mr.
Reising do not. Indeed, Mr. Mitnick proposes to increase the ECC for all

generation A&G, including that which has been included in the stranded cost
analysis.

Mr. Mitnick recognizes that the costs of running a generating unit includes
overhead costs. He also states that efficient producers must earn enough over

time to cover their overhead costs if they are to survive. | agree with both of

these statements. However, he errs in concluding on that basis that the ECC

shouid be increased by the amount of F;ECO'S generation A&G. He cannot
have it both ways, assigning production A&G to PECO's generation function
and to the ECC. If production-related overheads are indeed an avoidable cost
of generation and should be charged to PECQ'’s generation function, then they,
along with fuel and other avoidable costs such as Q&M expense, must be
subtracted from PECQ's generation revenues in arriving at the contribution to

capital costs that is the basis for determining the value of its generation. Dollar

13
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for dollar, an increase in aliocated overheads reduces that contribution, thereby

increasing stranded costs.

Conversely, consider the market cost of generatfon, to which Messrs. Mitnick

and Reising seek to add these costs in arriving at the ECC amount. The market

price of wholesale electricity is the short run marginal cost of generation plus the

market cost of capacity. Overheads are not included in the short run marginal

cost of energy. This is “econ 1" and was not disputed by any of the market price

witnesses in this proceeding.

Overheads do play a role in setting the capacity price. In all of the market price

studies, the capacity price was, by early in the next decade, determined by the

cost (net of energy market profits) of an efficient entrant. In some analyses, this

was a new combined cycle unit. In others, including mine, it was the cost of a

new combustion turbine. It is the overheads (A&G) of that efficient new unit, not

the overheads of PECOQO's existing units, that is factored into that calculation.
Again, this method was used by all of the market price witnesses and was not,

and cannot validly be, disputed.

Intervenor witnesses also single out uncollectable account expense for
removal from the T&D element of the rate cap and transfer it to the ECC.

Do you agree that this is appropriate?

No. Shifting uncollectables to the ECC could be appropriate if all retailers were

likely to bear the same expense for uncollectable accounts. In that case, PECO

would avoid incurring uncollectable expense pro rata as it lost load to

competitors. However, this is very unlikely to be true factually. PECO is the

supplier of last resort, responsibie for maintaining universal service at existing

m"%

14



10

11

12

13

14

15

levels. Its competitors have no such obligation and will seek to avoid serving

customers that are credit risks. o
L

/

Ms. HuII cites as evidence that your forecast of prices is too low the fact

that the prices are not high enough to support construction of an eft”c(ljnt ‘4

new combined cycle unit. Please comment.

/]
Ms. Hull is simply citing a result of my analysis, which was that, based on the
forecast costs that | used, a combustion turbine was a marginally more cost- ! W
A

effective new plant addition in PJM than was a combined cycle unit. (/[/0'
forecast slightly different relative economics for these two tec fes, | would {
have reached a different result and built mostly combined cycle units. There &‘L‘}Z(ﬂ’
would have been little if any change in my forecast of market prices. \ﬂ o' U

A Q{k L‘N\ \
In any event, Ms. Hull is incorrect in relating this issue to the size of the ECC. (;"'

The choice of what technology is most cost effective is determined by the prices

in the wholesale electricity market. It is not causalily linked to competition in
.—-———-——-'——_-’-—__—-_—-—-—"

retailing, and hence is not related to any purported effects of the ECC.

Ms. Hull also testifies that competitors will have difficulty making long- term

retail sales that are competitive with the ECC. Please comment.

| expect that competitors will have difficulty making long-term retail sales under

any-reasonable circumstances. Certainly the experience with the competitive

15
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supplier. In the UK nearly all competitive retail electricity contracts are for one

year.
What do you conclude from this?

The inability of suppliers to sign up customers to long contracts is not due to any

deficiency in the ECC. it also is of little practical significance to the development .

of competition.

At pages 28 to 30, Mr. Mitnick makes various assertions about PECO
engaging in predatory pricing and seeks to relate such actions to the

proposed Partial Settlement. Please comment.

While meaning no disrespect to Mr. Mitnick, | find his whole discussion

incomprehensiblé and disjointed. However, | will attempt to respond.

Predatory pricing occurs when a firm sells below its variable costs in order to
drive out a competitor, permitting it to then raise prices and recover its
temporary losses. Mr. Mitnick makes no showing that PECO will be selling
generation at below its variable cost. He cannot, since the market‘ rate
forecasts show clearly that PECO’s variable costs are below the market prices
that he is comparing to the ECC. Nor can he show that its retail offerings are
below variable costs. The CTC recovery is not a variable cost. Most of T&D is
non-variable. Hence, the bundled price cap also is well above variabie cost and

non-predatory.

Mr. Mitnick then discusses the value of a hypothetical option to exclude
competitors. | simply cannot fathom what he is talking about. In any event, the

value of maintaining market share to PECO is limited, precisely because the

HY



10

il

12

13

14

15

16

17

13

19

20

21

22

23

CTC is intended to protect its recovery of strandable costs even when it loses )
N

market share.

s
Mr. Mitnick then discusses the ECC and the use of securitization receipts to ‘J
discourage investment in generation. The former is irrelevant for the reasons |
have explained in the context of Ms. Hull's testimony: that the decision to build
generation relates to competitive conditions in the bulk power market, not the

retail market. The latter also is irrelevant, unless o'ne assumes that PECO will
invest its capital in building uneconomic generation in order to preempt entry.

This woula not be a sound business strategy. In any event, PECO’s use of

securitization proceeds are heavily circumscribed by the proposed QRO

attached to the Partial Settlement.

Lastly, Mr. Mitnick muses about the possible exercise of market power, with no
analysis whatsoever to show that PECO has market power or could gain it by

making further investments in generation.

To summarize on this point, the Partial Settliement will not cause PECO to
engage in predatory pricing. There is no reason why securitization should
cause PECO to make uneconomic generation investments even if funds could
be used in that manner. There is no evidence whatsoever that PECO can
preempt other firms from making economic investments in new capacity. Noris
there any evidence of potential market power. The whole anti-competitive
argument made in this section of Mr. Mitnick's testimony is unsupported

speculation.

Does this conciude your testimony?
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Yes.
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Comparison of System Average Generation Rate Cap
to Retail Energy & Capacity Costs

Exhibit WHH- _

¢/kWh N
Settlement | Settlement Cap PHB PHB-DRI PHB-EIA
Energy & | Adj To Eliminate |Wholesale Wholesale Prices Adj To Wholesale Prices Adj To
Capacity LILR & EER Price Average Retail Average Retail
Year Cap Customers All Hours | 60%F170% LF | 80% LF | 100% LF | 60% LF | 70% LF | 80% LF [100% LE
1999 2.80 2.90 2207 68) 262 258 251 268 2863] 259 2.53 .
2000 2.80 2.90 2.44 3.08 2.98 2.91 2.80 3.05 295 2.88 277
2001 %Q 3.33 2.75 3.66 3.50 3% 3.20 3.62 3.45 3.33 3.15
2002 {3.50,1'3 3.66 2.88 3.83 3.66 (:3.535 3.35 3.75 3.58 3.45 3.27
2003 3.70 3.87 3.02 4.00 3.82 3769 3.51 3.89 3.71 3.58 3.39
2004 3.97 417 3.16 417 3.99 3.86 3.66 4.03 3.85 3.71 3.52
2005 4.07 4.28 3.30 4,35 416 4.02 3.83 4.19 4.01 3.87 3.67
2006 4.77 5.04 3.44 4,53 434 419 3.99 4 36 417 4.02 3.82
2007 537 - 570 3.58 472 4.51 4.36 4.15 4,55 435 420 3.98
2008 5.57 5.82 - 3.73 491 470 4.55 433 474 4,53 438 4.16
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