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DIRECT TESTIMONY OF ROBERT D. KNECHT

INTRODUCTION AND OVERVIEW OF CONCLUSIONS

Please state your name and briefly descrjibe your qualifications.

My name is Robert D. Knecht. I am a Principal and the Treasurer of Industrial
Economics, Incorporated (IEc), an economic consulting firm located at 2067
Massachusetts Avenue, Cambridge, MA 02140. I specialize in the economic analysis of
basic industries, particularly the mining, metals and energy industries. As part of my

consulting practice, I have prepared analyses and expert testimony in the field of

.regulatory economics, in various U.S. and Canadian jurisdictions. I have also participated

in 2 number of international industry restructuring studies, in the mining and metals
industries. 1 obtained a B.S degree in Economics from the Massachusetts Institute of
Technology in 1978, and an M.S. degree in Management from the Sloan School of
Management at M.I.T. in 1982. [ am appearing in these proceedings on behalf of the
Pennsylvania Office of the Small Business Advocate (OSBA). My résumé and schedule
of appearances in regulatory proceedings is attached as Exhibit RDK-1.

Please describe your assignment.

I was retained by the Pennsylvania Office of Small Business Advocate (OSBA) to review
the filing and interrogatory responses of Pennsylvania Power & Light Company (PP&L)
relating to its restructuring plan, and to determine whether small business customers are

treated fairly and equitably in that plan. [ have focused my efforts on evaluating the
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general methodology proposed, the economic implications inherent in the restructuring
plan, the proposed discount rate for stranded cost determination, market price forecasting,

transition policies relating to the small business classes, and rate design issues.
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Please summarize your conclusions.

My conclusions are as follows:

1

PP&L’s overall methodology, the "residual CTC" or "bottom-up'’ approach,
for determining CTC tariff levels is generally reasonable. PP&L’s method
for developing its CTC begins with existing rates, backs out allocated
transmission and distribution costs, and subtracts the forecasted market
electricity prices. This approach therefore produces a "residual CTC." As
forecast market prices rise over time, the CTC perforce declines. Because
PP&L proposes this "residual CTC" method, the net present value (NPV) of
CTC revenues will not necessarily match the NPV of stranded costs. In fact,
PP&L’s filing indicates that it wiil recover only $4.2 billion in CTC revenues
of $4.6 billion (after mitigation) in stranded costs, on a present value basis.
Of course, this method and this case are very different from a traditional utility
rate case. The various parameters that are developed in this procedure have
implications for the amount of competition in PP&L’s service territory and the
magnitude of the CTC. These implications are explored briefly in this
testimony.

If the Commission determines that PP&L’s stranded costs are lower (on an
NPV basis) than the CTC recoveries determined through PP&L’s residual CTC .
procedure, it will be necessary to devise a method for assigning that net
amount to ratepayers. In that event, I recommend that a proportional
scaleback of the approved CTC charges be adopted to limit CTC revenues.

In making the net present value calculation for stranded costs and CTC
revenues, where stranded costs are computed over a long time period but CTC
revenues are earned only over a relatively short period, the choice of a
discount rate to reflect the time value of money is critical. PP&L elects to use
an after-tax weighted average cost of capital measure for discounting both
CTC revenues and stranded costs. However, PP&L presents no theoretical
justification for the use of this discount rate. My festimony presents an
algebraic proof that the appropriate discount rate for computing the NPV of
CTC revenues and stranded costs is the after-tax return on equity. This
conclusion follows mathematically from the following propositions:
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1 - The after-tax returns to shareholders under deregulation, including

2 those revenues earned through the CTC, should be no greater than

3 those that would have been earned under regulation.

4 - After-tax returns to shareholders should be discounted at the after-tax

5 cost of equity. :

6 In PP&L’s case, using a higher discount rate reduces the disparity between

7 CTC revenues and stranded costs. (This directional result may be different at

8 other utilities.) All else equal, use of PP&L’s after-tax cost of equity

9 decreases the differential from some $500 million to less than $100 million.’
10 4 To determine stranded costs and CTC rates, PP&L has produced a
11 conservative forecast of electricity prices. In developing that forecast, many
12 . of PP&L.’s assumptions, while not unreasonable by themselves, tend to be on.
13 the conservative side. In aggregate, these assumptions produce a price forecast
14 that is unduly conservative.  For stranded cost determination; the
15 Commission should require PP&L to utilize an electricity price forecast that
16 reflects less conservative assumptions.
17 5 PP&L’s proposal for a "true-up’ mechanism for CTC revenues has advantages
18 of simplicity, rate stability and predictability, and equity. However, 1
19 recommend against a guarantee for an extension of the transition period in
20 the event of CTC revenue under-recovery. 1 propose that such a
21 determination be made by the Commission near the end of the transition
22 period. I also recommend that the true-up mechanism be evaluated on a net
23 present value basis, rather than a strictly nominal basis as envisioned by
24 PP&L..
25 6 PP&L proposes a customized rate design (CRD) for structuring the CTC tariff,
26 in which approximately half of the CTC revenues are recovered from a
27 customer-specific customer charge, determined from each customer’s 1996
28 electricity consumption level. As proposed, the CRD is optional for residential
29 customers, and mandatory for all other customers. As recovery of stranded

. 30 costs is justified primarily on fairness grounds, it is ironic that PP&I. defends

31 its rate design proposal primarily on economic efficiency grounds. While its
32 economic efficiency argument has merit, particularly for customers considering
33 increase consumption levels, PP&L has neglected equity considerations and
34 downside risks, particularly with respect to small business customers. In light
35 ! As discussed further in the text, my calculations show a somewhat higher present value under-
36 recovery of stranded costs under PP&L’s proposal (approximately $500 million v. $400 million) than from
37 its own reported levels.
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of the nature of the CTC, consideration of the high rates of return and high

stranded cost recovery levels provided by the small business classes, I -

recommend that GS-1 and GS-3 customers be offered the same option for
CRD as residential customers.

- Although it is revenue neutral, PP&L’s proposed implementation of the CTC

for the GS-1 rate class will cause intra-class revenue shifts and will produce
skewed incentives. PP&L’s CTC proposal contains negative CTC "excess
demand"” charges, which can result in negative CTC revenues from larger, low
load factor GS-1 customers. Also, PP&L proposes an excess demand charge
for its market rates, effectively discouraging smaller customers from availing
themselves of alternative suppliers. Finally, PP&L proposes a flat energy
tariff for transmission/distribution service to both the GS-1 and GS-3 classes,
implying an eventual elimination of the existing block structure for delivery

. service. In this testimony, I propose different rate design schemes for the

GS-1 and GS-3 classes that reduce these potential problems and maintain
existing block structures in the delivery charges.

PP&L interprets the legislated rate cap provisions as mandating continuation
of the EDI/IDI rate credit programs through the transition period, that
otherwise were scheduled to be phased out. However, PP&L. proposes to
apply those credits only to utility generation service from PP&L’s electric
delivery group. This is a compound problem, hinging on a legal conclusion.
If EDI/IDI credits can lawfully be phased out under the rate cap provisions
of the Act, I recommend that they be phased out. Customers who have
benefitted from those discounts have made decisions based on the expectation
that they will be phased out. There is therefore neither an economic
development nor an equity reason to continue to provide the rate discounts.
However, if the legal conclusion is that the discounts must be maintained
through the transition period, PP&L’s proposed method serves only to
discourage entry and competition in its service territory. To avoid
discouraging entry and competition, I recommend that, if the EDI/IDI
credits are deemed to be mandatory, that they be made available to all
customers who are eligible for the credits, regardless of their choice of
generalor.

For the transition period, PP&L must take great care in the phase-in rules for
general service customers. The GS classes consist of a wide variety of very
customers with diverse load patterns, some of whom compete with one
another. As part of its transition plan, PP&L should develop rules for
assuring that some customers do not gain competitive advantage over other
customers, because of differential access to competing generation suppliers.
PP&L should also distinguish between the various commercial rate classes
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in its phase-in process, to ensure that large commercial customers do not
dominate the customer group entitled to market access.
- These conclusions are addressed in detail below in the corresponding sections.
Analytical schedules are presented in Exhibit RDK-2, and supporting interrogatory
responses are attached as Exhibit RDK-3. Exhibit RDK-4 contains copies of recent news

reports regarding nuclear plant economics.

ANALYSIS OF PP&L RESTRUCTURING PROPOSAL

1 Overview of PP&L’s Method for CTC Determination
Please summarize PP&L’s approach for determining the CTC.

A, The Electricity Generation Customer Choice and Competition Act (the Act) provides for
the development of a non-bypassable competitive transition charge (CTC) that will allow
utilities to recover stranded costs. Stranded costs are explicitly defined in the Act as:

"An electric utility's known and measurable net electric generation costs,
determined on a net present value basis over the life of the asset or
liability as part of its restructuring plan, which traditionally would be
recoverable under a regulated environment but which may not be
recoverable in a competitive electric generation market and which the
Commission determines will remain following mitigation by the electric
utility. .. ." (§2803)
To calculate 1ts stranded costs, PP&L interprets this definition as the net present value of

the difference in forecast revenue streams between those which would be allowed under

regulation and those that are expected to be earned under competition. Forecast revenues
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that are expected to be earned under competition are developed from Dr. Scott Jones’
price and generation forecasts, developed using the EGEAS model. Revenues that would
be “earned under continued regulation are determined using a revenue requirement
approach as detailed by Mr. Schadt in Exhibit JRS-1. In effect, all generation-related
costs that would be allowable costs under traditional regulation (QO&M, depreciation, taxes
and return on capital) are used to develop the regulated revenue stream. Thege cash flows
are forecast for the life of the existing assets, and discounted to (approximately) 1 January
1999 using an after-tax weighted average cost of capital.> This calculation produces a
stranded cost value of $4.6 billion.

Although the Act allows regulated utilities to develop a CTC to recover strandéd COosts,
it also imposes a cap on rates, and limits the period over which the CTC can be charged.
Rates for transmission/distribution (T&D) service are capped from the effective date of
the Act (1 January 1997) through 30 June 2001 (54 months), while generation service
rates are capped through 2005 (9 years). The CTC may only be charged for the nine-year
period in which the generation rate cap is in éffect. Within these constraints, PP&L
develops its CTC using a "residual CTC" approach. Class-specific CTC’s are calculated
by taking existing rates and subtracting the allocated T&D costs and deducting forecast

class-specific market prices.’ Thus, as forecast market prices rise in the future, the CTC

%1 January 1999 is used for the NPV date since it represents the beginning of the phase-in period to
competition. Competition is phased in over three years.

¥ Allocated transmission and distribution costs are determined using the historical cost allocation study
from PP&L’s compliance filing for its last base rates proceeding (for the future test year ended 30
September 1995, filed on 5 October 1995). Mr. Kleha then unbundles these costs into generation,
transmission and distribution components. To be consistent with the Act’s mandate that restructuring not
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declines.*

Because revenues are constrained by the rate cap, and because of the "residual CTC"
approach, there is no arithmetic reason why CTC revenues and stranded costs will
balance. And, in fact, when PP&L.’s reported CTC revenues are discounted at the after-
tax weighted average cost of capital,’ it produces a CTC present value at 1 January 1999
of $4.1 billion, or some $500 million less than the stranded cost estimate.®

Q. Do you agree with this overall approach?

A. Overall, I believe that the PP&L approach is reasonable. Because the CTC is determined .
as 'the residual, the method puts all classes on an equal basis with respect to the
attractiveness of purchasing generation services from non-PP&L suppliers. In effect, in
each class, outside suppliers will compete with PP&L’s forecast of market prices. In
addition, PP&L’s approach eliminates the need to develop a cost allocation method for

stranded costs, since they are determined as the residual. However, this method makes

impact relative cost recovery amongst the classes, allocated costs are determined using the actual rate of
return exhibited by the class in those proceedings. Thus, the "costs" assigned to the GS-1 and GS-3
classes employ rates of return of 15.7 percent and 11.4 percent respectively, compared to the PP&L
average of 9.5 percent. In each year, the CTC is calculated as the 1995 allocated costs for generation less
the forecast market prices for energy and capacity for that year.

* Note that the CTC will be specified in the extant proceedings for every year, and will not change
if market prices deviate from forecast.

5 PP&L’s choice of the after-tax weighted average cost of capital as the discount rate for NPV
calculations is addressed in Section 3.

8 Mr. Krall reports a present value of $4.210 billion for CTC revenues (PP&L Statement No. 10, page
10, lines 13-15). I am unable to replicate that figure using the CTC revenues reported in OCA-II1-39 and
the discounting methodology used by Mr. Schadt in Exhibit JRS-1. In OSBA-I-36, Mr. Schadt reports
a net present value of CTC revenues of "approximately $4 billion." In addition, the revenue calculations
in OCA-III-39 for the GS-3 class appear to use incorrect energy consumption levels for computing CTC
revenues, thereby slightly understating them. [ hope to resolve these issues as discovery proceeds.
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the market price forecast for electricity a critical issue for determining how competitive
the industry will be during the transition period.

Doyou-agree with Professor Kalt that "if market prices rise-above thelevel that was -
used to estimate stranded costs and to set the CTC, the Company may charge no
more than the generation-related rate cap?" (PP&L Statement No. 1, page 16)
Professor Kalt’s statement is true only for the transition period, and it is a little
misleading. [f market prices increase above forecasted levels during the transition period,
the economic impact on PP&L depends on the underlying cause of that increase. If the
increase is caused by rising natural gas prices or unexpected plant closures by PJM
competitors, PP&L is no worse off on the cost side than if prices do not rise. However,
uﬁder-forecasted market prices give rise to below-market rates for utility generation
service, under PP&L’s residual CTC methodology. If utility generation service is priced

below market rates, PP&L will maintain a dominant market position in its service territory

throughout the transition period, by effectively.locking in its existing customers at utility ... .

generation service rates. Moreover, if market prices rise above the forecast levels beyond
the transition period, PP&L shareholders will be able to earn profits greater than those
they would have earned under competition. Thus, PP&L shareholders have the potential
to over-recover or under-recover stranded costs, under the rate cap provisions of the Act.
Please review briefly the implications of changing various assumptions within
PP&L’s methodology. Beginning with stranded costs, what are the implications of
changing PP&L’s forecasts of the costs that would be allowable under a traditional

regulatory scheme?
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In PP&L’s scheme, unless substantive changes are made in the cost forecast or other
parameters, there would be no impact on either the CTC or the competitiveness of the

markets in the transition period. Increasing PP&L’s cost forecast-would simply increase:

the amount of expected stranded costs that are not recovered. Modestly decreasing

PP&L’s cost forecast would only reduce the magnitude of under-recovery, with no impact
on CTC’s. Unless costs are reduced by more than $500 million in present value terms
(all other factors being equal), decreasing the cost forecast will have no impact on the
CTC or the competitiveness of the transition market.

What-are the implications of changing PP&L’s electricity market price forecast?
The implications depend both on the factors that drive market electricity prices, and on
the time period which is affected. If I put aside fuel price implications for a moment (and
return to them below), PP&L has incentives to utilize a "conservative" market price
forecast for electricity. First, in the transition period (1999 to 2005), a low forecast of
market..prices improves the competitive position of PP&L vis-a-vis other generation
suppliers. (Noté that in the transition period, if PP&L’s market price forecast were
adjusted upward, both its stranded cost claim and its CTC revenues would decline relative
to the existing proposal.) After the transition period, a low market price forecast increases
PP&L’s stranded cost claim. Most intervenors (customers aqd potential competitors) have
the reverse incentives, namely for more aggressive price forecasts. Higher forecast market
prices in the transition period would reduce CTC charges and make alternative generation
suppliers more competitive. Similarly, higher post-transition period price forecasts will

reduce the stranded cost claim.
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Please turn back to fuel price forecasts. What are the implications for. higher
natural gas price forecasts?

If PP&L’s natural gas price forecasts are increased, particularly in the period when new
capacity is constructed, electricity prices will be higher. Because PP&L has little existing
gas-fired capacity, its forecast costs will not increase proportionally to forecast electricity
revenues, if higher gas prices are forecast. Its unregulated profits will be higher than
forecast (or losses will be lower), and its stranded cost claim will be reduced.

Are the implications the same for coal price forecasts?

- For.coal; the implications may very well-be-the reverse-of natural gas.. If coal prices

forecasts are increased, PP&L’s forecasted costs will rise. While electricity prices will
also rise, particularly during low demand periods, it is likely that the cost effect will
outweigh the price effect, particularly in future years when prices are determined mainly
by gas-fired units.

What do you conclude from this review of implications?

Computing stranded costs invelves making a huge number of assumptions. These
assumptions will certainly affect the amount of competition that will take place in PP&L’s
service territory in the transition period,‘ and could very well affect the magnitude of
overall CTC revenues. Thus, the assumptions need to be carefully scrutinized. In
addition, sensitivity analyses can provide valuable insights into the implications of

differing assumptions.
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Allocation of Stranded Cost Reduction

Mr. Knecht, PP&L’s proposal shows expected CTC revenues of $4.2 billion in net
present value, and expected stranded costs of $4.6 rbillion. Suppose that the
Commission determines that PP&L’s forecast stranded costs are less, in net present
value terms, than the forecast residual CTC revenues. To whom should these excess
revenues be assigned?

These excess revenues should be assigned to ratepayers, and should not accrue to utility
shareholders. Otherwise, utility shareholders can expect higher returns under deregulation
than under competition;. a result that appears to- violate the spirit of the Act: Thus, if
PP&L’s allowed stranded cost claim falls below the forecast CTC revenues, the proposed
CTC charges and revenues should be reduced in some way.

What approaches have you considered for reducing CTC revenues, such that they
not exceed stranded costs?

I have considered two alternatives, each with its own appeal. The first is a shortening of
the period of CTC recovery. The second is an across-the-board reduction in PP&L’s
proposed CTC charges, for all years of the transition period.

Can you describe the option of shortening the period of recovery?

Yes. Simply, the CTC would be imposed as proposed by PP&L, but it would end prior
to 31 December 2005. A specific final date for CTC recoveries can be developed now,
based on the magnitude of the allowed stranded cost claim, the approved CTC charges,

and forecast deliveries.
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Can you describe the option of an across-the-board reduction in CTC charges?
Yes. This option would involve taking PP&L’s proposal and reducing every CTC charge
by the ratio of approved stranded costs to base case stranded. revenues. For lexample, if
the Commission determines that stranded costs are $4.0 billion, while stranded revenues
are $4.2 billion (all in net present value terms), each of PP&L’s proposed CTC charges
would be multiplied by the ratio of 4.0 to 4.2. Since the calcuiation of stranded costs and
CTC revenues begins in 1999, this proposal would effectively reduce fully bundled rates
on 1 January 1999.

What are the relative advantages of the two methods?

Both methods are reasonable. The former would eliminate the distortions caused by the
CTC sooner, while the latter would impose less of a distortion over a longer period of
time. My recommendation is for the across-the-board reduction. First, this approach is
more gradual, since the drop-off in rates at the end of the transition period will be less
severe. Second, such .an approach would provide immediate and tangible benefits to
existing ratepayers from deregulation, in the form of lower fully bundled rates.

If the across-the-board reduction in CTC charges is adopted, should PP&L be
required to increase its posted utility generation rates, maintaining fully bundled
rates at their existing level?

Although such a proposal would encourage entry and competition in PP&L’s service
territory, [ would not advocate such a change for a couple of reasons. First, raising the
posted utility generation rates above those proposed would increase them above forecast

market levels, putting PP&L utility service at a competitive disadvantage (if the forecast
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is accurate}. Customers who choose utility backstop service will pay a premium. (In
effect, it might be seen as a tax on ignorance.} Second, since competition is only phased
in over a three year period, those customers who do not have the opportunity to select an

alternative supplier in the interim will be unfairly penalized.

3 Discount Rates for Stranded Costs

Q. Please detail what you mean by "discount rates' and explain why it is relevant in

these proceedings.

“A. As 1 described in Section 1, the Act dictates that stranded costs-must be-computed-on a

net present value basis. Net present value analysis involves adjusting or "discounting"
future revenue and cost streams to adjust for the time value of money. While PP&L’s
methodology includes an enormous number of assumptions, this section of my testimony
addresses only the issue of the appropriate discount rate to use. The discount rate is a
measure of :the cost of capital, and it is used to adjust future cash flows to "present value."
Because there are timing differences between the period specified for determining what
stranded costs are (1999 to 2045) and the period of stranded cost recovery (1999 to 2005),
the discount rate is a significant consideration in this case. A summary of PP&L.’s NPV

calculation of CTC revenues and stranded costs is shown in Exhibit RDK-1, Schedule 1.’

’ The NPV for stranded costs shown in Exhibit RDK-2 Schedule 1 are slightly different than those
reported by Mr. Schadt in Exhibit JRS-1. Mr. Schadt has employed a monthly NPV calculation while
Exhibit RDK-2 Schedule 1 employs an annual method. Both methods discount stranded costs to
approximately 1 January 1999. Consistent application of either method to CTC revenues and stranded
costs produces an under-recovery figure of approximately $500 million, when the after-tax weighted
average cost of capital is used as the discount rate. (My method produces.a slightly larger under-recovery
figure.) As noted earlier, I am unable to replicate Mr. Krall’s calculation of the NPV of CTC revenues,
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Please describe generally how discount rates are determined, for preparing net
present value calculations.
In preparing net present value calculations, the financial analyst employs a discount rate .
that reflects the riskiness of the cash flows. Cash flow analyses are typically delimited
along two dimensions: "asset-refate " v. "equity-related" cash flows, and pre-tax v. after-
tax cash flows.

Cash flows that are "asset-related" are cash flows derived excluding interest costs and

debt.repayments. In the most simple form, asset-related cash flows are cash revenues

* minus‘cash operating-costs minus capital expenditures.® Because no fixed: debt payments . -

are specified, asset cash' flows are less risky than equity cash flows. They are often
discounted using a "weighted average cost of capital," which reflects the cost of debt, the
cost of equity, and the tax deductibility of interest paymeﬁts. "Equity-related" cash flows,
on the other hand, are calculated net of interest and debt repayment obligations -- in
effect, they are cash flows to the equity holder. - Equity cash flows are therefore
discounted at the cost of equity.

Similarly, pre-tax cash flows do not account for cash tax costs, while after-tax cash
flows have cash taxes deducted before discounting. Pre-tax cash flows are typically

discounted using a pre-tax discount rate, while after-tax cash flows are discounted using

so | rely on the values presented in Exhibit RDK-2 Schedule 1.

® In practice, cash flow analyses are more complex, and include changes in working capital, careful
segregation of cash and non-cash expenses, and a variety of other non-expensed cash flows.
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an after-tax discount rate.’

Q. How does the traditional utility cost of capital, namely PP&L’s 9.46%, relate to
these considerations?

A To my knowledge, the "cost of capital" or "return" measure used 'in utilities’ rate
proceedings is a unique concept -- it is neither pre-tax nor after-tax. As such, it has no
relevance in a discounted cash flow analysis. Algebraically, the utility cost of capital
measure is defined in Equation (1) as:

1 Ru = Rd+*D% + RexE%

where:

Ru = utility cost of capital
Rd = utility cost of debt
Re = utility cost of equity
D% = debt share of capitalization
E% = equity share of capitalization

Note that the formula in Equation 1 does not recognize that interest costs are tax
deductible for income tax purposes while returns to equity holders are not. Because tax
considerations are omitted from this formula, it is necessary to "“gross up" revenue
requirement impacts for changes in the allowed return on equity.

Q. What discount rate is PP&L proposing to use in its stranded cost claim?
PP&L app‘lies an after-tax weighted average cost of capital to botl-x its stranded cost and

CTC revenue streams to produce the $4.6 biilion and $4.2 billion figures respectively.

* In general, after-tax analyses are preferable to pre-tax analyses. Except in very narrow
circumstances, discounting pre-tax cash flows with a pre-tax discount rate will usually not produce the
same NPV as discounting the after-tax cash flows with an after-tax rate. Since taxes are an unavoidable
fact of life, including taxes explicitly in the analysis is the preferred approach.
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The after-tax weighted average cost of capital is depicted algebraically in Equation 2:

@) Rwace = (1-T)+Rd+D% + Re+E%
where:

Rwacc = after-tax weighted average cost of capital
T = marginal income tax rate

PP&I, witness Schadt argues that the after-tax weighted average cost of capital is the
appropriate measure, but he provides no insight into why the difference between two
forecast revenue streams should be considered pre-tax or after-tax, or whether they are
related to returns to equity holders or returns to all financing sources.'®

How have you analyzed this problem?

I begin with first principles. I believe that it is the spirit of the Act is that the expected
return to shareholders through competition and the CTC should be no greater than the
expected return to shareholders under regulated conditions.!' Under regulation, the after-
tax return to the shareholders is the allowed return on equity applied to the equity share
of rate base. Under competition/CTC, the return to equity holders will be market
revenues plus CTC revenues less all operating, interest, and tax costs. Because these
returns are after-tax returns to equity holders, the appropriate discount rate for both sides

of the equation is the after-tax cost of equity.”?

1% See OSBA-I-35.

' If the rate cap did not exist, or if the rate cap does not constrain full recovery of stranded costs, then
the expected retumn to shareholders should be the same under both scenarios.

‘2 PP&L agrees with this conclusion in OSBA-I-35.
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In its response to OSBA-I-35, PP&L apparently does not agree with your assertion
that the spirit of the Act is that ""the expected net present value of after-tax income
to PP&L’s shareholders earned by pricing at market rates plus a CTC should be no
greater than the expected net present value of after-tax income that PP&L’s
shareholders would have earned under regulation."” Can you respond to PP&L’s
concerns?

Yes. PP&L raises four concerns, only one of which is relevant. PP&L indicates that cash
flows, not income, are the appropriate measure, an assertion- with which I agree.. PP&L
then-states, " .. in theory, the sum of the total after-tax cash flows derived by PP&L from -
the market price of energy sold from PP&L’s facilities should equal the total after-tax
cash flows that would have been realized under continuing cost-of-service regulation (both
stated as their net present value as of January 1, 1999) . . ." 1 agree also with this
assertion, except that a rate cap may preclude full recovery of stranded costs during the
transition period. PP&L then raises three "reality” objections to this theoretical principle.
Are PP&L’s objections relevant?

No. PP&L’s first objection is that the rate cap may preclude PP&L from recovering its
full stranded costs. I agree. That is why the principle, as stated in the interrogatory,
indicates that expected earnings (cash flow) under regulati@m plus CTC should be "no
greater than" expected earnings under cost-of-service regulation. PP&L’s second and
third objections relate to future variances in market prices and costs from the current
forecast levels. Mr. Moul and Mr. Schadt apparently misinterpreted the term "expected

net present value” used in the interrogatory. Expected net present value means the net
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present value determined from current expectations, namely the price and cost forecasts
developed by PP&L and modified or approved by the Commission. As PP&L correctly
observes, there is no true-up mechanism for variances in stranded costs from expectations.
However, this fact does not mean that a CTC should be set such that the expected returns
under deregulation plus CTC should exceed expected returns un&er regulation.
Q. Can you model the principles that you have expressed in mathematical form?
Yes. For the purposes of the following discussion, I am going to set aside rate cap
considerations, .for. further .discussion below.. For now, I assume. that CTCs can be set.
..such that+they:fully' recover-stranded costs; -and. that-equity-holders are economically- .
“neutral between regulation and deregulation plus CTC. This principle can be expressed .

algebraically as shown in Equation (3)."

245 RexE% +RB, 2% (1-T)+(MKTREV,+CTC,-O&M,-Rd+D%*RB)

)(t—1998.5) 11500 (1 +Re)(t-l998.5)

©)

+=1999 (1 + Re

where:

MKTREYV = revenues earned under competition
CTC = revenues from CTC charges (1999 - 2005)
O&M, = allowable costs under regulation excluding income taxes

RB, = rate base

Q. Can you describe Equation (3) in words?

A, In Equation (3), the left hand side represents the after-tax return to equity holders under

"% Note that this analysis measures return on an income basis. This methodology is easily generalized
to a cash flow basis. The primary differences between income and cash flow are depreciation and capital
expenditures. Since these cash flows are the same under the regulated and unreguiated scenarios (both
scenarios assume continued operation of existing facilities), they would appear as equal values on either
side of Equation (3), and can be algebraically eliminated. Thus, the cash flow version of this proof
produces the same result for the applicable discount rate.
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traditional regulation, namely that they receive the allowed after-tax return on equity for

the equity share of capitalization. The right hand side shows the after-tax return under

theztransition to competition and beyond. For determining the return under deregulation -
plus CTC, revenues are market revenues plus CTC revenues. From that, all O&M and

tax-deductible interest payments are subtracted, and the net income 1s taxed. Both streams

are discounted at the after-tax cost of equity, because both streams are after-tax returns

to equity holders.

What is the next step?

A. . Witha little algebraic-substitution; I can rearrange terms to isolate CTC revenues, thereby: -

producing Equation (4):

2045 CTC 245 RexE%*RB[(1-T) 25 O&M,+Rd=D%*RB,- MKTREYV,
_ = +

I
)(2-19’98.5) £=1999 (1 +Re)(r—l998.5) +-1999 (1 +Re)(t—1998.5)

or

fas cTC 2045 O&M;'*(Rd*D% + Re+«E%

@ . Yy — =¥ (1-1)

=199 (1 +Re)(l—1998.5) (1909 - (1 +Re)(r—1998.5)

)*RB,- MKTREV,

How does this help?

Equation (4) solves the problem! The right hand side of Equation (3) is exactly equal to
PP&L’s formula for determining stranded costs, but for the difference in the discount rate.
Stranded costs, as determined by Mr, Schadt, are the allowable costs under regulation,
plus the cost of debt, plus the cost of equity ("grossed up" for income taxes), less the

revenues that are earned under competition. Thus, when no rate cap exists, CTC revenues
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must be developed such that, when they are discounted at the after-tax cost of equity, they
equal the present value of stranded costs, also discounted at the after-tax cost of equity.
If.this equality does not obtain, the principle expressed in Equation (3) is violated, and
shareholders will either be better off or worse off under deregulation plus CTC than under
regulation.

Can you provide a numerical example of this finding?

Yes. Exhibit RDK-1, Schedules 2 and 3 show the effects of using the different discount
rates. This example is a simple two-period model. of restructuring. CTC revenues are
allowed to -be recovered: only- in Period 1, while. stranded -costs: are -incurred in' both -
periods. The after-tax WACC is assumed to be 8 percent, and the after-tax cost of equity
is 12 percent. Schedule 2 plresents the results of discounting stranded costs and CTC
revenues at the after-tax WACC. Under regulation, the revenue requirement is $140 in
both periods, including after-tax returns to equity holders of $30 per period. Since after-
tax ‘returns to equity holders must be discounted at the after-tax cost of equity (12
percent), the NPV of the regulation scenario for ecjuity holders is $56.79 (valued at the
middle of period 1).

Stranded costs are then computed as the difference between the regulation revenue
;‘equirement and the market revenues of $IOd per period, producing stranded costs of $40
per period. When discounted at the WACC of 8 percent, the NPV of stranded costs is
$77.04. Since CTC revenues can only be recovered in Period 1, a CTC charge of $77.04

is specified for Period 1.

20 2 July 1997



13
14
15

16

18
19
20
21

.22

To determine the returns to equity holders in the deregulation plus CTC world,
revenues from the market are added to CTC revenues, producing revenues of $177.04 in
Period ‘I .and $100 in Period 2. O&M costs,. debt costs and income taxes are deducted,
to produce returns of $52.22 in Period 1 and $6.00 in Period 2. However, the net present
value of these after-tax returns to equity is $57.58, higher than the returns under
regulation. Thus, the method proposed by PP&L, in this example, would provide a higher

NPV return to equity holders under deregulation plus CTC than under continued

regulation.

-.Does:using an after-tax:cost of: equity measure:resolve this problem? -

- Yes.. Exhibit RDK-1, Schedule 3 demonstrates how. Instead of discounting the two $40

stranded cost figures at 8 percent, they are discounted at the after-tax cost of equity, 12
percent. This reduces the Period 1 CTC to $75.71. When returns to equity holders are
recomputed for the deregulation plus CTC scenario, CTC revenues are lower, income
taxes are Jower; and returns to equity holders are.lower. The new returns, discounted at
12 percent, produce the same return of $56.79 as computed for the regulation scenario.
Thus, by determining the CTC charge using the after-tax cost of equity, shareholders are
neutral between regulation and deregulation.

What is the impact of incorporating the Act’s rate cap into this analysis?
Algebraically, the problem becomes an inequality. In Equation (3), the earnings under
regulation (the left-hand side) must be greater than or equal to the earnings under
deregulation plus CTC (the right-hand side). In Equation (4), CTC revenues must be

determined such that their net present value is less than or equal to stranded costs. For
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PP&L, the net present value of the CTC revenues, as determined by the "residual CTC"
method, must be less than or equal to the net present value of stranded costs, as
determined by.Mr. Schadt, with the. critical proviso that both.NEV’s be developed using
an after-tax cost of equity discount rate.

What happens if the CTC revenues, determined by the residual method and
discounted at the after-tax cost of equity, exceed stranded costs?

Then CTC revenues need to be reduced, either by shortening the recovery period or

reducing. the charges. 1 address this issue in Section 2.

~.Cantyou:provide-a-logical:explanation.of the:finding-that:the after-tax-cost of equity :

is the appropriate discount rafe?

In developing its revenue streams, PP&L includes explicit consideration of interest costs,
tax costs, and the tax deductibility of interest costs. By using the traditional measure of
utility return (Ru), and "grossing up" for taxes, PP&L’s revenue streams include all these
revenue and cost streams. . Thus, when cash.flows reflect both taxes and interest costs,
they represent after-tax, post-financing cash flows. The after-tax cost of equity is
therefore the correct discount rate.

Mr. Knecht, you mentioned that discount rates should reflect the riskiness of
investments. What does this analysis assume about the riskiness of after-tax equity
cash flows before and after deregulation?

One important assumption that is embedded in this analysis is that the risk adjusted rate
of return (equity cost of capital) required by equity holders under restructuring and

deregulation is the same as that under regulation. (In the algebraic formulae, this question
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1 is whether the Re shown on the left hand side of Equation (3} is the same Re as used on

2 the right hand side.)
3 Q. Is this assumption reasonable?
4 Al I think that most industry observers would conclude that the cash flows-to equity holders
5 under full deregulation, exclusive of CTC .revenues, would be riskier than under
6 regulation, and therefore the cost of equity would likely be somewhat higher. PP&L’s
7 evidence suggests, however, that the additional risk would translate only into a very
8 modest increase in.the relevant discount rate."

=9 Q. CAre there any factors-that:mitigate against’assuming a-higher equity:-cost of capital- -

10 for cash flows under restructuring?

11 A, Yes. First, the Act does not explicitly indicate that utility equity holders should be

12 compensated for assuming the additional risk. A determination must be made of whether
13 it is in the spirit of the Act that utility investors should have expected returns under
14 restructuring in excess of those under regulation... As the whole rationale for stranded cost.
15 recovery is one of fairness and not economics, I think this determination should be made
16 by the Commission.

17 Q. You spoke of other reasons. Are there risk reasons why the discount rate for future
18 cash flows should be higher?

19 Yes. The restructuring cash flows include relatively low-risk CTC revenues, which will
20 substantially reduce the riskiness of the cash flows during the restructuring period. In
21 " For example, Dr. Jones uses a 12.5 percent figure for after-tax cost of equity for unregulated power
22 plants, compared to Dr. Moul’s figure of 12.5 percent for the cost of equity to PP&L, and PP&L’s own

23 use of 11.5 percent.
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1 fact, the CTC revenues are likely to be of lower risk than typical utility revenues for three

2 reasons. First, PP&L’s CRD rate design for the CTC will reduce riskiness, by making
3 revenues less dependent on demand.that is sensitive.to weather and economic activity."”
4 Second, under PP&L’s "true-up" proposal, risk of variances in the "deliveries” of electric
5 | power to customers is eliminated‘by expanding or contracting the period of CTC recovery.
6 Third, PP&L may further reduce the risk to its equity holders by utilizing the
7 securitization provisions of the Act.

-8 . Q. What, then, is.your conclusion regarding the.use of a different after-tax cost of
9 equity for deregulation plus CTC cash flows?

10 A. Since the higher risk of market cash flows is offset by the lower risk of CTC or ITC cash

11 flows, I believe that use of the same discount rate for both returns to equity holders is
12 reasonable. Moreover, since PP&L uses the same discount rate for CTC revenues and
13 stranded costs, it implicitly agrees.

14 Q. What are the implications of using the after-tax cost of equity on PP&L’s stranded

15 cost and CTC revenue calculations?

16 A. In PP&L’s case, the implications are significant. Using the after-tax weighted average
17 cost of capital method, the under-recovery is approximately $500 million. Using the
18 after-tax cost of equity as the discount rate, the present value of the under-recovery falls
19 to less than $100 million. These calculations are shown in Exhibit RDK-2, Schedule 1.
20 '* Dr. Tierney testifies: "Pricing electricity service more closely to marginal costs affords benefits not
21 only to consumers, but also to PP&L. Shifting some of the competitive transition charges into fixed
22 charges reduces the impact of weather and other factors affecting demand on CTC collection, and

23 therefore reduces the degree of revenue risk to PP&L." (PP&L Statement No. 9, page 22, lines 9-13)
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Generically, what are the implications for utilities of using an after-tax cost of equity
as a discount rate, rather than the lower after-tax weighted average cost of capital?
There are no generic implications -- use of a higher discount rate will reduce both
stranded costs and CTC revenues, but there is no uniform answer about the difference
between the two. For utilities thé-it use the PP&L "residual CTC" method, use of a higher
discount rate could increase or decrease the recovery rate of stranded costs. For example,
if PP&L’s claim excluded nuclear stranded costs and revenues, increasing the discount
rate would increase the recovery rate for stranded costs. Use of a higher discount rate is
not an issue that will uniformly benefit utilities or intervenors.

Can you give an example?

Yes. If the values in Exhibit RDK-2, Schedule 3 are modified such that stranded costs
are negative in Period 2, the relative impact changes. This result is shown in Exhibit
RDK-2, Schedule 4. By using the after-tax WACC for determining stranded costs in that
example, the present value of returns to equity holders declines from $56.79 to $56.49.
Thus, in this example, the utility shareholders are worse off using an after-tax WACC
measure than the after tax cost of equity.

Is it possible that some utilities would have negative stranded costs in the period
after expiration of the rate cap?

I would not be surprised. As market prices rise and traditional revenue requirements fall

as plants become more depreciated, stranded costs are more likely to become negative.
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Electricity Market Price Forecast

Does PP&L’s method produce price forecasts that are consistent with price behavior
in other industrial commodities?

Generally, no. PP&L’s market price forecast ignores the highly cyclical nature of
unregulated, industrial commodities. In those industries, spot commodity prices do reflect
the short-run marginal cost of high cost producers in periods of excess capacity, but, in
periods of tight capacity, market prices are determined by buyers’ willingness to pay, not
capacity replacement costs. This result obtains because, for industrial commodities
producedin large manufacturing plants, new capacity can respond neither instantaneously- -
nor optimally. In supply/demand curve terms, the supply curve becomes extremely
inelastic when capacity is constrained. Prices are then determined by buyers’ willingness
to pay. In fact, in some industries, when supply‘begins to get tight, a corresponding
increase in demand occurs, as "hedge buying” takes place. Customers increase their
inventories to avoid being caught short if the capacity gets even tighter. This demand
surge, induced by an unexpected shortage of supply, exacerbates the supply shortage, and
prices rise rapidly. Of course, as supply responds or demand declines for economic
reasons, the hedge buying effect is reversed, customer inventories are drawn down, and
prices fall. These effects contribute to the boom-bust cycle. that is common in industrial
commodity markets.

Since electricity cannot be inventoried, could that kind of boom-bust cycle ocecur in

future electric markets?
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While the energy cannot be inventoried, customers can contractually lock up extra
capacity that they may not need, if they anticipate a capacity crunch. This effect would
cause capacity prices to rise temporarily above replacement cost levels.

What are the implications of these cycles for market forecasting and stranded cost
determination?

Commodity price forecasts should be modeled either as trend forecasts, reflecting capacity
replacement costs, or as cycle forecasts, where prices cycle between short-run marginal
costs and deﬁand-determined peak prices. PP&L, however, has constructed a hybrid
approach (in the near term; short-run-marginal costs and, in the longer-term, -prices capped
at replacement costs with no provision for market tightness) that produces a more
conservative forecast than either of these two methods. Because it is important for rate
setting and CTC determination to reflect the likelihood that prices in the near term will
start at levels below replacement costs, PP&L’s forecast should reflect at least one period
of tight capacity and higher prices in the future.

How do PP&L’s fuel price forecasts compare to other publicly available independent
forecasts?

Based on a comparison of Dr. Jones’ forecasts with other independent forecasts of fuel
costs, I find that his forecasts are generally in the lower enc_i of the range of independent
forecasts. Dr. Jones estimates future natural gas, coal and oil prices by applying an
"escalator" to actual 1996 prices. By applying his price escalators (provided in Exhibit
STJ-3) to 1996 prices reported by the Energy Information Administration, it is possible

to compare forecasts developed using his methodology with independent forecasts for
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various fuels.
Several independent forecasts of these prices are reported by the Energy Information
Administration. Comparisons of these independent forecasts with forecasts developed

using Dr. Jones’ escalators are provided in various tables below:

TABLE 1
Forecast of Natural Gas Lower 48 Welihead Price
(nominal $§ per thousand cubic feet)
v PP&L EIA WEFA DRI AGA
ear

2005 $2.61 $2.48 n/a n/a n/a
2010 $2.95 $2.91 $3.52 $3.22 $3.04
2015 $3.34 $3.49 n/a $3.90 $3.44

Source: Comparison forecasts were obtained from Annual Energy Qutiook
1997, published by the Energy Information Administration. These
forecasts were converted into nominai doilars using Dr. Jones’ assumption
of a 2.5% inflation rate throughout the forecast period. AGA forecasts
represent average acquisition price. The 1996 average Lower 48 wellhead
price reported by EIA is $2.25 per thousand cubic feet.

Overall, these comparisons indicate that Dr. Jones® escalators produce forecasts that are
typically in the lower end of the range of independent forecasts (consistently, for all
fuels). In the case of natural gas, while Dr. Jones’ forecast is slightly higher than the
single comparison forecast available for 2005, it is lower than three of four comparison

forecasts for 2010 and all three available comparisons for 2015.
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TABLE 2

Forecasts of Delivered Coal Prices
(nominal § per million BTU)

Year PP&L EIA WEFA DRI
2005 $1.49 $1.59 n/a n/a
2010 $1.62 $1.74 $2.01 $1.59
2015 $1.76 $1.82 $2.33 51.74

Source; Comparison forecasts were obtained from Annual
Energy Outlook 1997, published by the Energy Information

Administration. These forecasts were converted into
nominal dollars using Dr. Jones’ assumption of a 2.5%

inflation rate throughout the forecast period.

Notes:

{1) The 1996 average delivered price of coal reported by

EIA is $1.29 per million BTU.

(2) The WEFA forecast for 2013 is shown here for the year

201s.
TABLE 3
Forecast of World Crude Oil Price
(nominal $ per barrel)
Year PP&L EIA DRI WEFA IEA1/IEA2 PEL PIRA
2005 $23.85 $25.24 | $23.81 $25.49 | $32.68/22.22 | $25.60 $20.05
2010 $26.99 $29.56 | $30.36 | $31.92 | $36.98/25.14 | $28.97 n/a
2015 $30.54 $34.38 $37.10 $39.56 n/a n/a n/a

Source: Comparison forecasts were obtained from Annual Enersy Outiook 1997, published by the Energy
information Administration. These forecasts were converted into nominal dollars using Dr. Jones’
assumption of a 2.5% inflation rate throughout the forecast period.

Notes:

(1) The 1996 average refiner acquisition cost of imported crude oil reported by EIA is $20.57 per barrel.
(2) IEA] and IEA2 refer to the International Energy Agency capacity constraints case and energy savings
case in World Energy Outlook, 1996, as reported in Annual Energy Qutlook 1997.
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For coal, Dr. Jones” forecasts are a few pennies per million BTU higher than the lowest of the
forecast comparisons (DRI) for 2010 and 2015. ElA and WEFA forecasts are between 10 and
57 cents per million BTU higher than Dr. Jones® forecasts from 2005 to 2015, For crude oil, Dr.
Jones’ forecasts are lower than all three available comparison forecasts for 2015, and five of six
comparisons for 2010. For 2005, Dr. Jones’ forecast is lower than four of seven comparisons,
and is just a few pennies per barrel higher than one of the three remaining comparison forecasts.
Is PP&L’s forecast based on a realistic capacity expansion scenario?

PP&L’s price forecast is based on optimal capacity configuration and perfect foresight for
demand. This precludes periods of tight capacity and high demand-based pricing. It also
precludes periods of excess capacity and marginal cost pricing, except for the near term
where capacity 15 determined sub-optimally (i.e., by utility planners in the past).

Are PP&L’s expectations for plant closures realistic?

As in the case of other assumptions, PP&L’s assumptions are not unreasonable, but they
are quite conservative. In particular, in modeling PJM plant availability, PP&L has
conducted no economic tests to determine whether existing plants will close before the
end of their engineering lives.'® Under competition, generating plant owners will
certainly sharpen up their pencils and carefully evaluate plant shutdowns on an
incremental cash flow basis. It is likely that aging plants, particularly nuclear plants, that
require significant ongoing capital expenditures and have high 'fixed” O&M costs, will

close before the end of their useful lives, particularly if owners rely on market price

'* See OCA-TI-77.
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forecasts similar to PP&L’s. Moreover, generators with numerous plants will quickly
realize that shutting some of their facilities (again, particularly nuclear plants), will have
a favorable impact on market prices earned at other facilities.

Q. Are there indications that other generators are considering early closure of some
generating stations?

A. Yes. Recent press reports (see Exhibit RDK-4) suggest that "premature” nuclear plant
closures are very possible. Dr. Jones, by contrast, excludes the potential of plant closures
as too "speculative" to be reasonable for developing a price forecast (see OSBA-I-27).

Q. Are PP&L’s capacity prices realistic?

The methodology cited by Dr. Jones in his testimony is well grounded in economic
theory, namely that capacity prices in the near term must reflect the going forward
incremental costs of existing capgcity.” In the longer term, the combination of capacity
and energy prices must be sufficient to induce new plant construction. In practice, Dr.
Jones’ response to OSBA-I-24 indicates that he has apparently relied on information
provided to him by PP&L personnel based on actual transactions for developing near-term
capacity price forecasts, rather than the theory he describes in his testimony.'®

Moreover, Dr. Jones has refused to provide workpapers associated with this determination

' Dr. Jones succinct description is, "Given the present surplus of capacity, this [capacity] market
clears near the net cost of keeping capacity in operation." (PP&L Statement No. 7, page 12, lines 10-11)

'® Note also that, had Dr. Jones used a going-forward incremental cost methodology (based on the
highest incremental cost for surviving capacity) for determining capacity prices, he could credibly have
argued that potential payments for various ancillary services were included in the capacity prices.
However, with his method, it is impossible to determine whether such payments are correctly reflected.
Since an [SO is not yet established and a market for ancillary services in place, it does not seem likely
that potential ancillary service revenues are correctly reflected in Dr. Jones’ capacity price.
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on legal grounds. In the absence of the detailed information, I cannot evaluate the
reasonableness of the forecast.

Does PP&L incorporate any other conservative assumptions into its EGEAS model? .
There are a couple that I have identified. First, by using a probabilistic approach to
capacity availability in its EGEAS model, PP&L appears to effectively assuming that
forced outages among plants are uncorrelated.” To the extent that forced outages are
correlated, due to extreme weather conditions for example, PP&L’s forecast understates
periods of capacity. shortages and demand-driven prices. Second, non-utility generators
are modeled as must-run facilities with zero cost (OSBA-I-33).. It is likely that at least
some of these facilities have marginal costs in excess of the PJM system spot price at
certain times. Under those conditions, the NUGs would purchase spot market power to
meet their contractual obligations, rather than generate. By modeling these facilities as
zero cost facilities, Dr. Jones effectively lowers the supply curve and reduces forecast
market prices.

After incorporating all these forecasts, are the prices forecast by Dr. Jones sufficient
to justify the addition of new capacity at the times he forecasts?

My analysis of the information provided by Dr. Jones suggests that the prices are not
sufﬁcient., for capacity needed in the early part of the next decade. Exhibit RDK-2,
Schedules 5 and 6, present two cash flow analyses of new gas-fired combined cycle

generating units, that begin operation in 2005. Both examples utilize Dr. Jones’

' My understanding is based on Dr. Jones’ response to OSBA-I-18. The unplanned outages appeat

to be modeled as a percentage reduction in available capacity in every period. By applying these
probabilistic reductions to all plants uniformly, forced outages are effectively modeled to be independent.
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assumptions for costs and revenues, as best I could determine from various interrogatory
responses. Version 1 (Schedule 5), utilizes extremely favorable assumptions regarding
costs (no gas transmission costs, no maintenance capital expenditures, no working capital-
requirements, and no decommissioning costs). As shown, however, it produces only an
internal rate of return below Dr. Jones’ assumed cost of equity (i.e., a negative NPV at
Dr. Jones’ reported cost of equity). In Version 2 (Schedule 6), where I include very
modest provisions for the excluded costs, the project will not come close to providing an
adequate return.

Does Dr.-Jones.agree that the prices are insufficient to attract new capacity? -

No, Dr. Jones has testified that the prices are sufficient (see PPLICA-VII-1(b)). The
OSBA is attempting to resolve this difference as discovery proceeds.

Q. In evaluating stranded cost NPV analyses, do you believe that the Commission
should rely on conservative or optimistic forecasts of future economic value?

A. In ‘general, I recommend "leaning" a little to optimistic forecasts of market value.
Another way to look at stranded costs is to define them as the difference between the
market value of a utility’s assets and its book value. If a utility can sell its assets at book
value, it has no stranded costs.® Thus stranded costs could be valued by requiring
divestiture of generating plants, by the difference between the market sale price of the

assets and the book value. If a public sale offer is made, the sale price of the assets will

 Alternatively, stranded costs can be defined as the market price of a utility’s equity less the book
value of the equity (as opposed to the market-book difference in asset value). Often, the market value
of debt differs somewhat from the book value of the debt, due to changes in market interest rates. Since
utility shareholders are generally not subjected to the risks of interest rate fluctuations, measuring stranded
costs on an equity basis is probably the reasonable approach.
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reflect the market’s assessment of the value of the facilities. As Professor Kalt
recognizes, preparing the NPV calculation requires an enormous number of assumptions,
about ‘which reasonable analysts will disagree (see: OSBA-I-4(b)). These assumptions
include market demand levels, plant generation and capacity factor levels, fuel and O&M
costs, market energy, capacity and ancillary service prices, plant economic life,
refurbishment potential, decommissioning costs, plant shutdown decisions, replacement
capacity costs, discount rates, tax rates, allowed regulatory rates of return, etc. Moreover,
NPV calculations are notoriously sensitive to modestly different assumptions. If stranded
costs were determined by divestiture; the market’s expectations for all of these factors
would be incorporated into the calculation, and not those of the parties with vested
interests in a regulatory proceeding (utilities, customers and competitors). Thus, in
determining stranded costs, the Commission should try to incorporate assumptions that
would reflect those of potential buyers. Of course, if PP&L’s assets were to offer some
of its generation assets for public sale, it can'safely be assumed that they would sell to

the bidder with the highest offer price. And, the successful buyer will be the one who

is most optimistic about the economic prospects for the facility, either in future market

prices, cost reductions, or any of the other myriad factors that go into determining market
value. Thus, in evaluating stranded cost calculations, the Commission should, utilize
forecasts that reflect assumptions on the optimistic side of reasonable, rather than the

pessimistic side.
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5 PP&L’s Proposed "True-Up' Mechanism
Q. Please summarize PP&L’s *true-up’ mechanism for stranded cost recovery.
In Mr: Kleha's testimony, PP&L proposes that the CTC recovery-period be shortened or
lengthened to allow for full recovery of the stranded cost amount determined in these
praceedings by the Commission. While Mr. Kleha is not explicit in his testimony,
OSBA-I-11 suggests that PP&L interprets its stranded cost claim for the purpose of this
mechanism as its $4.1 billion net present value figure associated with proposed CTC
revenues.(subject. to the rate cap) and.not the $4.6 billion in computed stranded costs.
- That:response also suggests that the variance-will be computed; not on a net present value
basis, but on a nominal dollar basis.?'
Q. What is the statutory basis for this mechanism?
§2808(f) of the Act states:
" .. The Commission shall establish procedures for the annual review of
the competitive transition charge. The review shall reconcile the annual
~revenues received from the charge with the annual amortization of
transition or stranded costs approved by the Commission under this
section. The Commission shall adjust the competitive transition charge
based upon underrecovery or overrecovery of the annual amortization
amount. " -
Q. Is your interpretation of this provision the same as Mr. Kleha’s?
I agree with Mr. Kleha that the Act does not call for annual reviews of the complex

calculation of stranded costs. [ also agree that the Act appears to provide for a

reconciliation of stranded costs and stranded revenues, similar to the ECR process.

! The CTC revenues reported in the example shown in OSBA-I-11 do not match those shown in other
PP&L exhibits. The OSBA is pursuing clarification.
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However, as I understand that the ECR process does reflect time value of money, [ do not
think that the mechanism should be developed on a strictly nominal dollar basis. More
importantly, however, PP&L’s probosal to extend the collection period in the event of
under-recovery appears to be a strategy simply for getting around the rate cap and
constrained transition period that are important features to the Act.

Does PP&L’s proposal have advantages?

Yes. First, as Mr. Kleha notes, the proposal is administratively simpler than the ECR

mechanism. Second, PP&I.’s approach allows for offsetting years of under-recovery of.

- CTE revenues with-vears of* over-recovery, -without constant adjustment of CTC rates.

This approach adds stability and predictability to the rates. Third, the mechanism allows
for an early end to the CTAC, should PP&L’s delivery volumes experience higher than
expected demand growth. (For example, PP&L’s CRD approach for CTC charges,
discussed in the next section, is designed to stimulate demand.)

What do you propose for the ’true-up’ mechanism?

I recommend that PP&L’s proposed approach be adopted as suggested by Mr. Kleha, but
without an explicit guarantee of extending the period of collection in the event of a
demand shortfall. Under PP&L’s proposal, as it nears the end of the transition period,
the Commission needs to determine by how much to shortfen or lengthen the collection
period. I propose that, at that time, the Commission determine whether or not to extend
the period of collection of CTC. With that flexibility, the Commission can also consider
whether stranded costs have been significantly higher or lower than forecast, as part of

its determination for extending the recovery period. I also recommend that an explicit
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1 provision be made that CTC variances be applied to PP&L’s proposed CTC revenues and

2 not its stranded costs, and that over- or under-recovery should be determined on a net

3 present value basis.?

4 6 Customized Rate Design (CRD)
5 Q. Please describe briefly PP&L’s proposed Customized Rate Design (CRD) and the
6 economic rationale therefor.

-7 . Al PP&L’s proposed CRD approach, also referenced as the Progressive Rate Design method,

- 8 is designed: to ‘recover approximately half-of total: CTC revenues-through a customer-- .
"9 - specific fixed charge, while recovering the balance through energy and demand charges.
10 The customer-specific customer charge is determined from 1996 billing energy and
11 demand levels, to avoid gaming by customers. The CRD, as proposed, is optional for
12 residential customers, and mandatory for all other classes. PP&I justifies mandatory
13 application of the CRD on an economic efficiency argument. By making the CTC more
14 fixed and less variabie, customer decisions regarding increasing or decreasing volume are
15 based on price signals that are closer to marginal costs, and are therefore less distorted.

16 Q. Do you have any concerns about PP&L’s proposed CRD approﬁch?

17 Al Yes. I do not believe that it is ﬁecessary to make the CRD approach mandatory for all

18 business customers, particularly smaller business customers, to achieve the economic
19 efficiencies desired by PP&L. Moreover, a mandatory CRD approach is likely to be
20 *? As discussed in Section 3, the discount rate for CTC revenues should be the after-tax cost of equity,
21 as determined in these proceedings.
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perceived as unfair by small business customers who have declining demand levels. As
the credible reasons for allowing recovery of stranded costs are related to fairness, [ find
it ironic that PP&L. relegates the fairness criterion to second-class status when devising
a method for recovering those stranded costs.

You indicate that allowing recovery of stranded costs is economically inefficient.
Does PP&L agree?

Yes, of course. For example, Dr. Tierney testifies: "The Progressive Rate Design reduces

the distortive effects.of stranded. cost collection on energy use.. . " (PP&L Statement No.

9, page 6):- Unless'stranded cost recovery-is‘preciuded, there is no way to eliminate these

"distortive effects.’
Do you agree with PP&L’s claims regarding economic efficiency and the CRD?
Not completely. First, remember that any CTC is inherently less efficient than no CTC,

either fixed or variable. Businesses who are considering locating in Pennsylvania, or who

are considering moving elsewhere, could make inefficient decisions while the CTC exists;

because those customers evaluate the total bill {the "going forward incremental” cost), not
the short-run marginal cost. However, if I begin with the assumption that a CTC is
necessary, [ agree that an optional CRD is more economically efficient than a CTC that
is based solely on energy/demand charges. As Dr. Tierney correctly notes, customers will
see marginal energy/demand charges that are closer to marginal energy/demand costs, and
will make more efficient decisions about incremental demand. 1 do not necessarily agree,
however, that it is necessary for the CTC to be mandatory for it to be more economically

efficient. For customers who are considering expanding their business and associated
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‘energy consumption, a CRD allows them the opportunity to pay only half a CTC on the
expanded demand, providing a less inefficient price signal for expansion than requiring
a full-CTC on all incremental volumes. In an optional CRD schem;, these customers will
choose the CRD. For customers with declining demands, however, the efficiency gains
of the CRD are debatable. While a CTC tariff with a lower variable charge may create
less inefficient incentives to a customer who is deciding whether to incrementally reduce

consumption, the higher fixed component may exacerbate financial difficulties and

- contribute to bankruptcies for business customers. Thus, the inefficiencies of the high

Q. Dr. Tierney describes the CRD as "effective rate relief’" (PP&L Statement No. 9,
page 20). Do you agree with this characterization?

A, No. It is correct that the mandatory CRD will reduce, relative to the existing tariff, the
average per kWh bill for GS customers whose load increases from base year levels.”
However, the converse is also true -- GS customers whose energy consumption declines
from 1996 levels will face a higher per kWh bill than they would under the existing
approved rates. It is hard to understand how higher unit rates relative to the existing tariff
constitute "rate relief." Because PP&L is assured recovery of a fixed amount of CTC

under §2808(f) and its ;'true—up" proposal, the mandatory CRD represents a higher

¥ Because demand generally grows in PP&L’s forecast, use of the CRD results in an overall reduction
in revenue relative to what the existing tariff would produce (as detailed class by class and year by year
in OCA-III-39). As such it might be considered rate relief, at least on average. However, if PP&L did
not have the CRD proposal, it is at least possible that the higher CTC revenues would surpass the allowed
stranded cost claim. In that event, the CRD method can be seen as another approach for allocating surplus
CTC revenues, as discussed earlier in Section 2. Since this scheme allocates the surplus only to growing
customers and penalizes shrinking customers, it is not a particularly equitable method.
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allocation of CTC charges to customers with shrinking loads and a lower allocation to
those with declining load.

Turning to the issue of equity in the overall restructuring process, how do the small
business classes fare under the transition to competition?

I believe that all classes will eventually benefit from a competitive marketplace for
generation, either directly or iﬁdirectly. As such, the small business customers will

eventually benefit from deregulation, i’ an actively competitive market develops.

. However, because. of its revenue neutrality. provisions, the. Act prolongs. the burden .

© currently: being:-borne- by . the . small--business:classes:~- As- shown-in-Mr. Kleha’s-cost- -

allocation study, rates of return for the GS-1 and GS-3 classes are 15.7 percent and 11.4 .
percent respectively, while average returns are 9.5 percent. Under the Act’s rate cap
provisions, the GS classes will have no opportunity to close the gap between their rates
of return and those of the other classes. Similarly, under the "residual CTC" method put
forth by PP&L, the per kWh CTC revenues from the GS classes are higher than from any. ..
other class. A comparison is shown in Exhibit RDK-2, Schedule 7 and summarized in

Table 4 below for 1999,
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TABLE 4
AVERAGE 1999 CTC RATES
MAJOR PP&L RATE CLASSES
Cents
Rate Class per kWh
RS 291
GS-1 4.17
GS-3 3.26
LP-4 2.99
LP-5 2.81
LP-6 2.40
IST 1.24
Source: OCA-III-39
Q. Do you believe that a mandatory CRD meets the rate design requirements of fairness
and avoidance of undue discrimination?
A. No.~ First, offering an optional CRD to only -the residential classes is needlessly

discriminatory between classes.” PP&L justifies this discrimination on-the basis of

5

higher price sensitivity within the business classes.”® However, PP&L’s reasoning is

suspect as it applies to small businesses. Econometric evaluation of electricity price

* Note that §2804(5)(7) of the Act precludes unreasonable discrimination against one class to the
benefit of another.

® See Dr. Tierney’s testimony at page 32 line 32 to page 33 line 3. In OSBA-I-41, Mr. Krall also
indicates that only the residential customers are offered the option for the CRD "out of a concern for
customer education.” Ms. Lennon, on the other hand, indicates that ". . . customers, especially residential
and small business customers, do not fully understand customer choice." (OQCA-VI-17) Thus, if customer
education were deemed a valid reason for offering the option to residential customers, it should also be
offered to small business customers.
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elasticities of demand in the commercial sector is much less robust than for either the
residential or the industrial sector. The materials presented in this case do not suggest that
demand-.is . substantially more elastic in the commercial sector than in the. residential
sector. Moreover, demand responsiveness is likely to vary significantly between the
various types of businesses included in the commercial sector. Thus, relying on price
elasticity of demand to distinguish between the residential and the commercial sectors is
not a convincing reason to discriminate.”® Second, a mandatory CRD is inequitable

within a class. Customers who have demands that are lower than 1996 levels are bearing

-2 arelatively higher share-of the CRD-than they. would under generic tariff charges;: which: =~ - .- : ~

strikes.me . as-unfair and contrary to-the spirit of the -Act. -For example, small. business..
customers may have demand levels that are below 1996 levels because (a) their business
is declining, or (b) the 1996 demand level was unusually high. In neither case is it
equitable to shift a greater share of CTC costs to these customers relative to the existing

rates.

Q. What do you propose?

In the "fairness" spirit of stranded cost recovery, [ propose that the GS classes be offered

the same option as residential customers with respect to the CRD approach.

* Also, PP&L’s use of elasticity for rate design purposes is somewhat different than its historical
approach. Proponents of Ramsey pricing (or sometimes "value-of-service" pricing) typically advocate
recovering a greater portion of non-attributable costs from rate classes with more inelastic demands. Had
PP&L followed this school of economics in the past, it would have advocated higher than average rates
of return from the residential classes with less elastic demand. As shown in Mr. Kleha’s cost allocation
study, quite the reverse is true.
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Q. Will your proposal affect PP&L’s recovery of stranded costs?
It is possible that allowing the GS customer classes a CRD option will reduce PP&L’s
stranded.cost recovery below those levels that it forecasts. Customers who expect to grow
above base year levels will probably take the customized option, and those expecting to
decline will take normal service. However, PP&L’s ability to fully recover stranded costs
will depend, among other factors, on whether PP&L’s proposal for lengthening the CTC
recovery period beyond 2005 is adopted. As detailed in Section 5, PP&L is allowed
under §2808(f) of the Act to recover its approved CTC revenues, and has proposed a true-
~ up’scheme:for doing so. If PP&L’s proposal-is-approved; it will recover-its full-expected--
.CTC revenues whether the CRD is mandatory or optional. If PP&L is not allowed to-
extend the CTC recovery period beyond 2005, there is some likelihood of reduced CTC

recovery under this proposal.”’

7 GS-1 and GS-3 Tariffs

Q. Please describe the impacts of PP&L’s implementation of rate unbundling and the
CTC on the basic GS-1 tariff.

A, As described in the testimony of _Dr. Tierney and Mr. Krall, PP&L develops the CTC
through a "residual CTC" or "bottom-up" method. Metho_dologically, PP&L takes the

existing rate, deducts transmission/distribution costs, backs out forecast market prices, and

It is also possible that this proposal will increase CTC revenues above those forecast by PP&L.
Some customers, potentially for risk aversion reasons or because they dislike high fixed monthly charges,
may choose to remain with full energy/demand charges in their CTC’s, even if they think their demand
will increase. This result will increase CTC revenues above those forecast (all other factors being equal).
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leaves a residual CTC. However, for ecach rate class, each stage of this residual
determination involves making certain tariff design decisions. For the GS classes, when
backing out the transmission/distribution costs, PP&L has opted to assign customer charge
and unblocked energy charge revenues to the transmission/distribution costs. This leaves
a blocked energy charge and a demand charge. In backing out the market price, PP&L
deducts market energy rates from the residual energy charges, and deducts market capacity

charges from the demand charge. This leaves a blocked energy structure and demand

. charge:for the CTC tariff. This procedure is detailed for the base year (1999) in Table. .

5 below:
TABLE 5
BASE YEAR GS-1 CTC DEVELOPMENT -- PP&L PROPOSAL
Customer | Energy: <150 | Energy: >150 | Demand
Charge ($) kWh/kW kWh/kW >5kW
Base Rates $7.48 10.436 7.841 $2.00
Deduct T&D ($7.48) (3.104) (3.104) -
Net Rates $0.00 7.332 4.737 $2.00
Deduct Market Rates (2.420) (2.420) ($1.86)
Gross CTC 4912 2.317 $0.14
CRD Adjustment (2.456) (1.158) ($.07)
Net CTC 2.456 1.158 3.07

Are there problems with this approach?

Yes. The chief difficulty relates to the GS-1 demand charge. Due to the wide variety of

size of customer and metering capabilities, the demand charge on the GS-1 tariff applies

44
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only to billing demand above 5 kW. Customers who are not demand-metered, or who
have billing demand of less than 5 kW, will see no reduction in their
transmission/distribution service bill associated with the market rate demand credit,.
because they now pay no demand charge. Moreover, the market rate credit will apply
only to demand over 5 kW, Thus, smaller GS-1 customers will effectively face rates for
utility generation service that are below the market rates forecasted by Dr. Jones.

Q. Do these problems continue beyond 1999?

- A.. " “Yes.. Infact, they.-get-worse. As.the market capacity price rises, the. proposed residual

-: CTCG- demand charge -becomes: negative;- bottoming out-at-a negative- $2.30 per kW per- -~

-month-in'2002. ‘This negative: demand- charge-more than-offsets the- demand charge -that
is built into the GS-1 block structure.?® Under certain circumstances, a customer could
face a CTC that is negative, as shown in Exhibit RDK-2, Schedule 8.

Q. What is the solution to this problem?

A better -but equally simple approach would be to leave the existing.demand charge in the . .

transmission/distribution rates. Market demand charge revenues should then be backed
out of the first block energy rate, and, if necessary, the second block. A detailed proof
of revenues for 1999 tariff levels (at base year volumes) that would result from

implementing only this change is shown in Exhibit RDK-2, Schedule 9.

* PP&L’s block structure contains an implicit demand charge, as it has a higher first biock rate for
the first 150 kWh per kW of billing demand, and a lower second block rate. Thus, for all customers
above 150 kWh per kW (a load factor of about 21 percent on a billing kW basis), the effective demand
charge is the difference between the blocks times 150 hours. In the case of 2002, that effective demand
charge is $1.90, and is therefore more than offset by the negative $2.30.
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Are there any other problems with the GS-1 tariff?

Yes, potentially. PP&L has decided to recover all transmission and distribution costs,

which:are essentially fixed, with a flat energy tariff and a. modest customer charge. . While.

this design is admirably simple, it may not reflect the load patterns within the (GS-1 class.
If larger customers have higher load factors, for example, small GS-1 customers will be
*subsidized’ by larger customers. Similarly, since the customer charge is well below
allocated customer costs, larger GS-1 customers will subsidize smaller customers on that
account as well.

How:do you: propose to:correct for-this potential problem?

‘Absent a detailed load research study: of the GS-1 class,.l. recommend.that PP&L not

adopt a flat delivery charge at present. If such a change is warranted, it is best addressed
in rate proceedings after the end of the transmission/distribution rate cap in mid-2001.
I recommend that the existing block structure be maintained in each area of the GS-1
tariff, namely the transmission/distribution. charge, the CTC, and the generation charge.

Table 6 below, and Exhibit RDK-2 Schedule 10, detail such a tariff for base year 1999.
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BASE YEAR GS-1 CTC DEVELOPMENT -- RDK APPROACH

TABLE 6

Customer Ehergy: <150 Energy: >150 | Demand
Charge (§) kWh/kW kWh/kW - >5kW
Base Rates $7.48 10.436 7.841 $2.00
Deduct T&D - ($7.48) (2.661) (1.995) $2.00
Net Rates $0.00 7.775 5.846 $0.00
Deduct Market Rates (3.205) (2.420)
Gross CTC 4.570 3.426
CRD Adjustment (2.285) (1.713)
Net CTC 2.285 1.713

Does the proposed GS-3 tariff have problems similar to the GS-1 tariff?

The proposed GS-3 tariff does not have the demand charge problem that the GS-1 tariff

has, since the GS-3 demand charge applies to all billing demand. As such, PP&L’s

approach to back.out all of the market demand charge from the existing demand charge

is not unreasonable. However, the proposed GS-3 transmission/distribution tariff is based

on a flat energy charge. As in the case of the GS-1 tariff, absent a load research study,

I think it better to keep a blocked energy charge in both the delivery charge and the CTC.

A proof of revenue example for 1999 (base year volumes) is presented in Exhibit RDK-2,

Schedule 11.
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EDI/IDI Credits

Please summarize PP&L’s proposal for continuation of EDI and IDI rate credits in
its restructuring proposal.

In the current tariff, these credits are scheduled to be phased out over the 1998 to 2000
time period. Instead of phasing out these credits, PP&L proposes to extend them through
the transition period, to 2005. The credits will be available only to customers who take
utility generation service (BUSS).

What is PP&L’s reason for continuing the credits?

PP&T interprets the-Act. to mandate continuationof the-credits.

Do you agree?

I can neither agree nor disagree -- I do not clearly understand how the Act should be
interpreted with respect to its rate cap. §2804(4) of the Act defines rate caps generally
as precluding total charges as approved by the Commission from increasing. It is not
clear to 'me that, since the Commission-has approved a tariff specifying-phaseout of these
credits, whether the‘ rate cap mandates continuation of those credits or not. I must leave
this interpretation to the Commission.

Are there economic considerations regarding continuation of the discounts?

Yes. The discounts were designed to encourage additional l_oad, by providing lower cost
service for loads above base levels. Since the EDI credit is now closed to new entrants,
and the IDI credit will be available to new entrants only until the end of this year, it can
be inferred that load enhancing discounts are no longer. necessary to promote additional

demand. Moreover, those customers who took advantage of these discounts did so with
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the knowledge that the discounts would be phased out. Thus, by continuing the discounts,
the customers who.obtainecl the discounts will benefit to a larger extent than they had
expected (and therefore by more than they.needed to-stimulate the additional load). Thus,
there is no economic development reason to continue the discounts -beyond the pre-
determined phase out period.

If the Commission determines that the discounts need not be maint.ained, what
would be the impact on PP&L’s restructuring proposal?

Under PP&L’s proposal, the EDI/IDI discounts are.applied .to the market price-based - .

- utility-generator service-(BUSS).rates. As-such,-the discounts reduce PP&L’s revenues

-+ for BUSS to those customers:below market rates. If the-discounts-were-eliminated,-and--

no other changes were made, PP&L’s overall revenues would increase above the current
forecast levels. Again, I think two interpretations of the Act are possible. The additional
revenues could be considered as similar to CTC revenues, providing a greater recovery
of ‘the. stranded cost claim (i.e., in PP&L’s proposal, the $4.2 billion NPV of CTC
revenues would rise, provided that they don’t exceed the $4.6 billion in stranded costs).
Alternatively, this increase could be perceived as a violation of the revenue neutrality
intent of the Act, and the revenue neutrality would need to be restored by adjusting CTC
revenues downward to compensate. In the former case, PP&L shareholders benefit from
the increased revenues; iﬁ the latter, 1t is the customers who benefit. I do not see a clear
economic answer as to which is preferable, and defer the problem for evaluation on legal

and fairness grounds.
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Suppose the Commission agrees with PP&L that the Act requires that the EDI/IDI
credits be maintained through the transition period. What options does PP&L have
for offering the credit?

If the Commiission determines that the EDI/IDI credits must be maintained, PP&L has the
choice of applying the credits only to customers taking utility generation service (BUSS)
or continuing the credits to all currently eligible customers.

What are the relative advantages of the two approaches?

The-key disadvantage of PP&IL’s. proposed approach.is that it discourages entry and .

" competition-by-other:suppliers in'PP &L s service territory: - The: customers-who are now:

eligible for the credits will be effectively locked into utility generation-service: The
EDI/IDI discounts of $10 per MWh and $12 per kW per year represent a substantial
percentage of Dr. Jones’ market price forecasts for the transition period. It is muost
unlikely that customers will find alternative suppliers willing to offer lower prices below
the* discounted BUSS service. Thus, all existing beneficiaries of the discounts will
continue to take utility generation service, and PP&L will provide the full amount of the
discounts in every year. If PP&L were to make the discounts available to all existing
beneficiaries without requiring them to.take utility service, competitors could realistically
compete for these customers. For that reason, I recommeqd that, if the discounts must
be continued, that they be available to all eligible customers regardless of their choice of

generator.
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If the credit is offered to all customers, should it be deducted from CTC revenues
for the purpose of comparing CTC revenues and stranded costs?

Noythe discount should stand alone from the CTC tariff provisions. CTC tariff provisions
are developed from gross revenues, and it would therefore be inappropriate to deduct
EDI/IDI credits. Note that PP&L’s current proposal does not deduct the discounts from

CTC revenues.

Phase-In Issues for Small Business Customers

Do youhave anyconcerns about PP&L’s proposals for the phase-in period for access- -

to alternative generation suppliers?

Unfortunately, the Act specifies a two-year phase-in period during which some customers
will be ineligible to choose their own generation service suppliers. This restriction raises
potential discrimination and equity concerns with respect to the small business classes.
First;customers-who compete against one another may be treated differentially, depending
on their access to alternative generation suppliers. Second, due to the random drawing
approach, larger commercial customers could dominate the eligible customer group,
particularly if commercial classes are combined as PP&L has proposed for its pilot
program.

How does PP&L propose to address any potential competitive disadvantages caused

by this phase-in period?

‘Mr. Baumann’s testimony indicates that PP&L is sensitive to this problem, but that no

specific procedures have been developed for solving it. He testifies, "If such a
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competitive distortion arises, the Company will review the situation on a case-by-case
basis and attempt to resolve it to the satisfaction of the affected customers.” (PP&L
Statement No. 14, page 3)

Are you proposing a more specific solution?

I recommend that the Commission provide general guidance on how these circumstances
should be addressed, and that PP&L develop specific procedures. First, PP&L should be

allowed to offer competitive access to customers who have demonstrated a competitive

. disadvantage vis-a-vis other Pennsylvania competitors by being. excluded from such
- access:—To do so, PP&L -could potentially run afoul-of the-33-percent and 66 percent-

= limits om eligible demand that-are-specified in §2806(b) of the Act during the phase-in

period. If that constraint is a legal concern, I suggest that PP&L initially target 30
percent and 60 percent participation for the two phase-in years, to leave room under the
cap for competitive adjustments. In addition, I suggest that PP&L develop specific details
about the  information that will be required from a customer who appeals for competitive -
relief, and also details for the appeal process.

Turning to your other phase-in issue, what is your concern about customer size and
relative access to competitive generation service?

In its pilot program, PP&L aggregated all of the commercial‘ customer classes into "major
customer classes" for the purpose of determining eligibility for participation within the 5
percent cap. This aggregation should not be adopted for the actual phase-in to
competition. The commercial classes consist of a very wide range of businesses with a

wide range of load sizes and shapes. Larger customers within an aggfegated class will

52 2 July 1997



10

11

12

13

14

15

16

17

18

19

20

21

22

likely have a greater interest in pursuing competitive alternatives, and could easily
dominate the customer group that is allowed.-competitive access. Such an outcome would
be.unfair to:smaller- business. customers and generally contrary:to the non-discriminatory ,
spirit of the Act. Thus, I recommend that the limits to competitive access be applied on
a rate class basis, where rate classes are distinguished between customers served under the
(GS-1, GS-3 and GH rate classes.

Is delineation between the GS classes sufficient to preclude domination by large
customers?

Not-necessarily.-In the GS-1 class; the top 5.7 percent of customer--‘bills'account for 33
percent of kWh consumed, based on the 1996 bill frequency analysis shown in Exhibit
OGK-5. For the GS-3 class, the top 3.8 percent of customer bills constitute 33 percer.lt
of kWh consumption. Thus, even with random sampling, large customers could

potentially dominate the competitive access within both classes.

How can PP&L prevent large customers from dominating -those eligible. for .-

competitive service in the phase-in period?

PP&L’s general approach of using a random sampling of customers in the event of over-
subscription is preferable to a strict first-come-first-served approach, since large customers
are more likely to "come first." In addition, however, 1 suggest that a second constraint
be added to PP&L’s method. [ propose that minimum levels of customer participation

be set for the GS classes for each of the two phase-in years. Thus, if the random drawing

- process produces too few customers, these large customers can be limited in the amount

of their load that is subject to competition. This limit would then allow more customers
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access to competitive suppliers. I propose that 20 percent and 40 percent of the number
of customers be set as minima for both the GS-1 and GS-3 classes.
Does this conclude your direct testimony?

Yes it does.

54 2 July 1997
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INDUSTRIAL ECONOMICS, INCORPORATED

ROBERT D. KNECHT
Treasurer

Robert D. Knecht specializes in the practical application of economics, finance and management
theory to issues facing public and private sector clients. Mr. Knecht has more than sixteen years of
consulting experience, focusing primarily on the metals, mining and energy industries. He has
consulted to industry, law firms, and government clients, both in the U.S. and internationally. He
has participated in strategic and business planning studies, project evaluations, litigation and
regulatory proceedings and policy analyses. In addition, as Treasurer of Industrial Economics,
Incorporated (IEc), Mr. Knecht is responsible for the firm’s accounting controls, cost forecasting,
financial management and tax planning. Mr. Knecht also oversees 1Ec’s computer resources
function, and serves as administrator of the firm’s pension plan.

Mr. Knecht’s recent consulting assignments include the following projects:

o For the Pennsylvania Office of Small Business Advocate, Mr. Knecht has
provided analysis and expert testimony in several base rates and purchased
gas cost proceedings involving electric, steam and natural gas distribution
utilities. Mr. Knecht’s testimony focused on cost allocation and rate design
issues.

0 For the Independent Power Producers Society of Alberta, Mr. Knecht has
provided analysis and recommendations regarding electric industry
restructuring strategies. Mr. Knecht also provided expert testimony with
respect to transmission cost allocation and rate design.

0 For the Electric Power Research Institute, Mr. Knecht managed several
studies and enhancements of models that compute the economic costs of
environmental externalities associated with electric generating stations.

0 For a major South American iron ore mining company, Mr. Knecht
assembled and managed an international team of consultants to review and
evaluate the company’s strategic plan. Mr. Knecht oversaw the development
of conclusions and recommendations in the areas of markets, the resource
base, development of the resource, processing operations and finance.

Mr. Knecht holds a M.S. in Management from the Sloan School of Management at M.LT., with
concentrations in applied economics and finance. He also holds a B.S. in Economics from M.LT.
Prior to joining IEc as a principal in 1989, Mr. Knecht worked for seven years as an economic and
management consultant at Marshall Bartlett, Incorporated. He aiso worked for two years as an
economist in the Energy Group of Data Resources, Incorporated.



INDUSTRIAL ECONOMICS, INCORPORATED

ROBERT D. KNECHT
Treasurer

Regulatory Economics

Mr. Knecht consults and provides expert testimony in the field of regulatory economics,
focusing primarily on issues of cost allocation and rate design. His clients include both utilities and
consumers, competitors, and regulators of public utilities. Representative assignments are listed
below.

o Over several years, analysis and expert testimony of cost allocation and rate
design practices of the three major Ontario natural gas distribution utilities,
on behalf of the Ontario Energy Board staff and the Canadian Independent
Gas Marketing Association.

¢ Cost allocation and rate design study and expert testimony for a small
Ontario gas distribution utility, Natural Resource Gas, Ltd.

0 Analysis and litigation support regarding accounting, financial and capacity
planning procedures of New Brunswick Power Corporation, and presentation
of expert testimony on cost allocation and rate design, in a series of generic
regulatory hearings, on behalf of a group of large industrial customers.

0 Analysis of the cost allocation and rate design procedures of Consumers’
Gas, Ltd., for the Canadian Independent Gas Marketing Association.

0" Analysis of the cost allocation and rate design procedures of the three major
Ontario natural gas utilities, for the staff of the Ontario Energy Board.

o Economic analysis and modelling of U.S. Postal Service proposals for
allocation of peak load labor and equipment costs in 1987 and 1990, for the
American Newspaper Publishers Association.

o Evaluation of the cost allocation and cost recovery procedures of a domestic
telecommunications firm providing aircraft to ground data communications.

0 Assessment of alternative methodologies for defining the electric rate classes.
of Maritime Electric Corporation, for the Prince Edward Island Ministry of
Energy and Forestry.

0 Several evaluations of the cost allocation and rate design procedures of the
Nova Scotia Power Corporation, for a group of interruptible electricity
consumers, and subsequently for a large pulp and paper producer.



INDUSTRIAL ECONOMICS, INCORPORATED

ROBERT D. KNECHT
Treasurer

Regulatory Economics (continued)

o Assessment of a proposed class-specific, risk-adjusted rate ‘of return
methodology for natural gas distribution utilities, for the staff of the Ontario
Energy Board.

0 Preparation of rebuttal analysis regarding management prudence in the
construction of the River Bend Nuclear Generating Station, for Gulf States
Utilities.

Economic Consulting

Mr. Knecht’s practice also includes the application of economics, finance and decision
analysis theory to practical problems facing businesses, law firms and government. His assignments
include industry and company planning, market forecasting, policy analysis and economic damage
assessment. Representative assignments are listed below.

) Economic, market and cost analysis for a team of international consultants
preparing a restructuring study of the Polish steel industry, in conjunction
with the World Bank.

0 Economic and policy analysis for a U.S. engineering firm preparing a
- strategic planning study for the state-owned steel company in Venezuela.

0 For the U.S. Environmental Protection Agency, evaluation of the impact of
Clean Air Act amendments on major industrial facilities that are closing or
are threatened with closure.

0 Econometric analysis of world steel consumption patterns for a major
international iron ore producer.

0 Litigation support services relating to the business planning activities of a
major West Coast construction and fabrication concern, in a fraudulent
conveyance lawsuit.

o Review and analysis of direct and rebuttal evidence regarding economic
damages to recreational activities, for the U.S. Department of Justice.

o} Decision analysis and calculation of economic damages in an ERISA
discrimination lawsuit, for a major domestic manufacturing company.



INDUSTRIAL ECONOMICS, INCORPORATED

ROBERT D. KNECHT
Treasurer

Economic Consulting (continued)

o ... . Financial; econometric and strategic planning analyses-for an .international -
engineering firm, engaged in the preparation of a strategic plan for the steel
industry of Nigeria.

0 Economic analysis and econometric modeling of import behavior in the
domestic carbon steel and wire rope markets, for hearings before the U.S.
International Trade Commission.

o} Financial analysis and damage assessment for a major domestic law firm, in
support of a major anti-trust suit involving the potential construction of a
coal slurry pipeline.

) Economic analysis of imports of iron ore pellets into the U.S,, for a major
international iron ore producer.

0 Construction of an economic model of domestic metallurgical coke demand,
for the U.S. Environmental Protection Agency.

0 Econometric analysis of energy demand, by energy type, region and sector,
and management of a sectoral supply-demand model of energy production
and use.

Management Consulting

Mr. Knecht has also provided management consulting services to various basic industrial
clients, focusing primarily on planning and decision-making. Representative assignments are listed
below,

o Competitive dynamics analysis of the world iron ore industry and preparation
of strategic recommendations for a major South American mining company.

o Task leader in a management audit of a New Jersey natural gas local
distribution company.

0 Development of a strategic plan and various business plans for a domestic
specialized producer of carbon and alloy steel bars.

o} Economic analysis and financial modeling of labor and employee benefits
costs for a large integrated stee! producer. Preparation of recommendations
for labor relations and bargaining strategies.



INDUSTRIAL ECONOMICS, INCORPORATED

ROBERT D. KNECHT
Treasurer

Management Consulting (continued)

o.=:.. Analysis for the restructuring of the marketing function of a large domestic- .
manufacturing company, including segmentation analysis, field interviews and
competitor comparisons.

o Market survey and analysis of the domestic hot finished seamless steel tube
markets, for a U.S. producer.

o Strategic and business plan development for a major Polish steel producer.

November 1996
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1996 Electric
Utility Tariff
Applications

Alberta Energy & Utilities
Board

Alberta Power

Edmeonton Power

Grid Company of Alberta

October 1996

Independent Power
Producers Society of
Alberta

Industry restructuring;
transmission cost allocation and
rate design.

R-963612 Pennsylvania Public Utilities | PG Energy, Inc. October 1996 Pennsylvania Office of the Cost allocation and rate design --
Commission Small Business Advocate direct and rebuttal.

R-953444 Pennsylvania Public Utilities | ‘Trigen-Philadelphia Energy Corp. | November 1995 Pennsylvania Office of the | Steam energy cost rate -- direct and
Commission Small Business Advocate rebuttal.

-- The Public Utilities Board of | Centra Gas Manitoba October 1995 Direct Energy Marketing Bundled transportation service
Manitoba Incorporated Limited rates, purchased gas cost deferral

accounts.

R-953406 Pennsylvania Public Utility | T.W. Phillips Gas & Oil October 1995 Pennsylvania Office of the Weather  normalization,  cost
Commission Company Small Business Advocate allocation and rate design.

R-953297 Pennsylvania Public Utility | UGI Utilities, Inc. May 1995 Pennsylvania Office of the Cost allocation and rate design --
Commission (Gas Division) Small Business Advocate direct and surrebuttal,

R-943271 Pennsylvania Public Utility | Pennsylvania Power & Light April/May 1995 Pennsylvania Office of the Cost allocation and rate design --
Commission Small Business Advocate direct and rebuttal

EBRO 488 Ontario Energy Board Natural Resource Gas Limited November 1994 Natural Resource Gas Customer  classification,  cost

Limited allocation and rate design.
1993 General Rate | Alberta Public Utilities Alberta Power Limited November 1994 Independent Power Cost allocation and rate design for
Application Board Producers Society of export transmission service.
Alberta

R-942986 Pennsylvania Public Utility | West Penn Power Company August 1994 Pennsylvania Office of the | Cost allocation and rate design.

‘ Commission Small Business Advocate

R-932862 Pennsylvania Public Utility UGI Utilities, Inc. March 1994 Pennsylvania Office of the Cost allocation and rate design --
Commission ' (Electric Division) Small Business Advocate direct, rebuttal and surrebuttal.

EBRO 485, and Ontario Energy Board Consumers' Gas Company, Ltd. August 1993, Canadian Independent Gas Classification and allocation of

Generic Direct

Purchase Hearings

September 1993,

Marketing Association

marketing and administrative costs.
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Hearings for Cost
of Service and
Rate Design

Nova Scotia Utility and
Review Board

Nova Scotia Power, Inc.

May 1993

Bowater Mersey Paper
Company, Ltd.

Classification of bulk power costs,
rate design for interruptible service
and other rate design issues.

Generic Hearing

Board of Commissioners of

New Brunswick Power

November 1991

Large Power Users Group

Review of cost allocation and rate

#4 Public Utilities, Province of | Corporation design.
New Brunswick

EBRO-470 Ontario Energy Board Union Gas, Ltd. February 1991 Ontario Energy Board Staff | Cost allocation and rate design for
interruptible service and
transmission costs; evaluation of
foad shifting study.

Rate Area Prince Edward [sland Public | Maritime Electric Co., Ltd. February 1991 Prince Edward Island Customer classification by

Boundaries Utilities Cornmission Department of Energy and geographical area.

Hearings Forestry

EBRO-467 Ontario Energy Board Centra Gas, Ltd. January 1991 Ontario Energy Board Staff | Cost allocation and rate design for
special technology rates, cogen
rates and bypass issues.

Arbitration Arbitrator ARINC, Inc. July 1990 ARINC Inc. Cost allocation and rate design for

Hearings aircraft to ground data

' communications service.

EBRO-462 Ontario Energy Board Union Gas, Lid. January 1990 Ontario Energy Board Staff | Seasonal cost allocation study, and
allocation of costs to export
markets,

NSPC-857 Nova Scotia Board of Nova Scotia Power Corp. February 1989 Interruptible industrial

Commissioners of Public
Utilities

customers

Cost allocation and rate design of
interruptible electric service.

October 1996
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EXHIBIT RDK-2; Schedule 1

Stranded Costs and CTC Revenues (Smillion)

CTC Nuclear Fossil NUG's | Reg. Asset Total Over -
Revenues Stranded Stranded Stranded Stranded Stranded Recovery
Disc Rt 7.920% 7.920% 7.920% 7.920% 7.920% 7.920%
NPV 4,155.95 (2,917.12) (729.40) {665.99) (393.08)| (4,705.60) (549.65)
Disc Rt 11.500% 11.500% 11.500% 11.500% 11.500% 11.500%
NPV 3,786.86 | .(2.343.83) (632.05) (587.71) (314.33}] (3,877.92) (91.06)
1999 949.27 (344.23) (194.24) (121.35) (122.08) (781.92)
2000 877.70 (330.30) (160.11) {116.58) (26.26) (633.24)
2001 776.06 |- (314.62) (84.50) (109.99) {20.68) (529.7%)
2002 686.53 (299.92) (24.01) (85.77) (19.63) (429.33)
2003 664.09 (292.61) (21.16) (84.10) (15.71) (417.57)
2004 643.91 (286.59) (48.31) (82.20) (19.41) {436.50)
2005 652.25 (289.81) (98.23)] (81.96) {20.01) (490.01)
2006 {282.97) (88.15) (79.72) (19.75) (470.60)
2007 (258.47)] (32.33) (73.89) (21.37) (386.06)
2008 (246.77) (8.88) (49.77) (22.38) (327.81)
2009 (237.12) 1.67 (33.80) (32.21) (301.46)
2010 (228.21) (118.08) (2.26) (55.30) (403.85)
2011 (220.60) {120.33) (0.80) (29.94) (371.68)
2012 (213.63) (20.39) (0.76) (33.38) (268.16)
2013 (203.57) 124.37 (0.71) (36.24) (116.14)
2014 (206.42) (16.03) (0.67) {49.33) '(272.44)
2015 (199.53) (96.25) (47.99) (343.77)
2016 (196.96) (27.27) (29.62) (253.85)
2017 (193.46) (89.33) (39.55) (322.33)
2018 (191.08) (131.50) {27.52) (350.11})
2019 (191.08) {41.96) (21.39) (254.42)
2020 (193.38) 6.87 {10.54) (197.05)
2021 (156.68) 7.63 (1.59) (150.64)
2022 (59.36) 8.42 (47.73) (98.67)
2023 (88.55) 9.22 0.70 (78.63)
2024 56.09 10.04 (54.46) 11.67
2025 9.52 9.52
2026 10.37 10.37
2027 11.24 11.24
2028 12.12 12,12
2029 13.03 13.03
2030 13.94 13.94
2031 14.87 14,87
2032 15.84 15.84
2033 16.89 16.89
2034 15.50 15.50
2035 14.64 14.64
2036 15.55 15.55
2037 16.48 16.48
2038 17.41 17.41
2039 18.35 18.35
2040 19.28 19.28
2041 20.18 20.18
2042 21.25 21.25
2043 22.81 22.81
2044 5.72 5.72
2045 (2.62) (2.62)

Direct Testimony of Robert D. Knecht

R-00973954

2 July 1997



EXHIBIT RDK-2; Schedule 2

R-00973%54

Example of Discounting Stranded Costs at WACC
_ NPVI@ 8% | NPVI@12% ‘Period 1 Period 2
Earnings under Regulation :
O&M Costs 3 75.00 | $ 75.00
Debt Costs 5 15.00 | $ 15.00
Income Taxes 3 20.00 | 8 20.00
Equity Return (after-tax) b 56.79 | 8 30.00 | 30.00
Revenue Requirement 5 140.00 | § 140.00
Stranded Cost/CTC at WACC
Market Revenues $ 100.00 | $ 100.00
Stranded Costs 3 77.04 h 40.00 | 3 40.00
CTC Revenues $ 77.04 $ 77.04
Earnings under Deregulation pius CTC
Market Revenues 100.00 100.00
CTC Revenues 77.04 -
O&M Costs {75.00) (75.00)
Debt Costs (15.00) (15.00)
Income Taxes (34.31) (4.00)
Equity Return (after-tax) b 57.58 52.22 6.00
Notes:
1) All NPV's are computed as of the middle of Period 1.
2) CTC Revenues are determined by the NPV of CTC Costs
3) Income tax rate is 40 percent | |

Direct Testimony of Robert D. Knecht

2 July 1997



EXHIBIT RDK-2; Schedule 3

R-00973954

Example of Discounting Stranded Costs at After-Tax Cost of Equity
NPVI@8% | NPVI@i2% Period 1 Period 2
Earnings under Regulation
0&M Costs $ 75.00 | $ 75.00
Debt Costs 3 15.00 | $ 15.00
Income Taxes h) 20.00 | § 20.00
Equity Return (after-tax) b 56.79 | $ 3000 | 3 30.00
Revenue Requirement 3 140.00 | 8 140.00
Stranded Cost/CTC at WACC
Market Revenues | $ 100.00 | $ 100.00
Stranded Costs | s 75.71 | $ 40,00 | $ 40.00
CTC Revenues | S 75.71 | $ 75.71
Earnings under Deregulation plus CTC
Market Revenues 100.00 100.00
CTC Revenues 75.71 -
0O&M Costs (75.00) (75.00)
Debt Costs (15.00) (15.00)
Income Taxes (34.29) (4.00)
Equity Return (after-tax) 3 56.79 51.43 6.00
Notes:
1) Al NPV's are computed as of the middle of Period 1.
2) CTC Revenues are determined by the NPV of CTC Costs
3) Income tax rate is 40 percent | |

Direct Testimony of Robert D. Knecht

2 July 1997



EXHIBIT RDK-2; Schedule 4 R-00973954
Example of Discounting Stranded Costs at WACC — Reverse Impact
NPVI@8% | NPVIi@I2% Period 1 Period 2
Earnings under Regulation
O&M Costs $ 75.00 | $ 60.00
Debt Costs $ 15.00 | § 15.00
Income Taxes 8 20.00 | § 20.00
Equity Return (after-tax) b 56.79 | § 30.00 | 3 30.00
Revenue Requirement b4 140.00 | 12500
Stranded Cost/CTC at WACC
Market Revenues 3 100.00 | § 140.00
Stranded Costs 3 26.11 3 40.00 | § (15.00)
CTC Revenues $ 26.11 3 26.11
Earnings under Deregulation plus CTC
Market Revenues 100.00 140.00
CTC Revenues 26.11 -
O&M Costs (75.00) (60.00)
Debt Costs (15.00) (15.00)
Income Taxes (14.44) (26.00)
Equity Return (after-tax) 3 56.49 21.67 39.00
Notes: |
1) All NPV's are computed as of the middle of Period 1.
2) CTC Revenues are determined by the NPV of CTC Costs
3) Income tax rate is 40 percent |
Direct Testimony of Robert D. Knecht 2 July 1997



EXHIBIT RDK-2; Schedule 5 R-00971954
Price Sufficiency for New Combined Cycle Capacity - Version 1 ! | | [ | ] I { | | -l
i II I| 1 {
Infation 2.50% Fixed O&M (00 $/kW/year) 5 5.28 Mai Capital 0.0%
Capacity (MW) 410.00 Variable O&M (00 S/MWh) § 216 Working Capital 0.0%
Capital Cost (005AW) $ 595.00 Capacity Factor I[ncome Tax Rate 41.5%
Fuel Cost (96 $immbiu) H 2.25 Debt Cost l 8.0% Decommissioning, 0.0%
Gas Transmission (96 $/mmbru) s - Debt Share 38.6% Sources: QCA-II149, OCA-[LI-74, STI-3, 8T)-4, §TJ-7, STI-8
Heat Rate (btu/kWh) 7,000 | Environmentalisis-4-205, PPLICA-VIII-12
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2HS 2020 2030 2034

Capacity Factor 53.5% 53.0% 62.0% 62.5% 66.0% 67.5% 72.0% 60.5% T2.5% 74.0% 73.0% 73.0% 730% 13.0%
Capacity Price ($%kWiyear) 4.0 45.0 50.0 51.0 53,0 540 55.0 56.0 570 59,0 60.0 671 26.2 95.1
Energy Price ($/MWh) 6.0 7.0 20.0 300 3.0 32.0 32.0 33.0 350 35.0 36.0 0.8 52.3 577
Cencration (GWh) 1,922 1,904 2,227 2,245 2,370 2,424 2,586 2,173 2,601 2,658 2622 2,622 2,622 2,622
Capacity Revenues (Smm) 18.04 £8.45 20.50 20.91 21.73 22,14 2255 22.96 23,37 24,19 24,60 27,61 35.34 19.01
Energy Revenues ($mm) 49.96 5140 64.58 67.34 73.48 7158 82.75 " 91.14 93.02 94.39 107.08 137.07 151.30
Revenues 68.00 69.85 85.08 $8.25 2527 98.72 10330 94.67 114.51 11721 118.99 131.69 17241 196.3¢
Fuel Costs ($/MWh) ) 13,27 - IR 19.1%9 §9.67 W16 20,67 2).18 21.71 2225 22.8) 21.38 26,435 33,36 37.38
Gas Transmission Cost {$/MWh) - - - - - - - - - - - - - -
Vhle Q&M Costs (S/MWh) 2.33 2.39 244 2.51 257 2,63 2,70 2.77 2.84 291 2.98 337 431 1.76
Fixed O&M Costs ($/kW/year) 5.69 5.83 5,98 6.13 6.28 6.44 6.60 6.76 6.93 710 7.28 8.24 10,55 11.64
Fuel Costs ($mm) ) 35.10 35.64 42.73 4445 47.79 50,10 54.78 47.18 57.95 60,63 61,30 69,16 88.78 98.00
Variable 0&M Costs (Smm) 4.47 4.54 5.44 5.63 6.09 638 6,98 601 738 7.72 1.81 £.84 EL31 12.48
Fixed O&M Costs ($mm) 2133 2.39 245 251 257 2.64 270 .97 2.84 291 2.99 138 432 .97
Total Operating Costs ($mm) 41.90 42.57 30.63 52.29 5645 §9.12 6446 55.96 68.47 71.26 72,10 8157 104.42 11526
Depreciation {($mm) 9.20 9.20 9.20 9.20 9.20 9.20 9.20 9.20 9.2 9.20 9,20 $,20 4.20 9.20 |
Interest ($mm) 8.52 824 7.95 7.67 7.39 710 6.82 6,53 6,25 597 5.68 4.26 1.42 0.28
Income Taxes ($mm}) 348 4.08 7.1% 71.92 9.20 19.08 10.30 9.53 12.8! 12.77 13.28 16.45 23.81 27.21
Net income 4.90 5.76 10.12 1117 12.97 14.21 14,52 13.44 18.07 18.01 18.73 23.20 33.57 38.36
Capital Expenditres (276.01) - - - - - - - - - - - -
EQY Book Value 2761 266.81 257.61 248.41 239.21 230,01 220.81 211.61 202 41 193.20 {8400 174,80 12§ 80 36.80 {0.00)
EQY Debt 106.54 102.99 99.44 95,88 92.33 83.78 8523 8168 78.13 74,58 71.03 67.47 49.72 14.21 {0.00)
Waorking Capital - - - - - - - - - - - - - -
Cash Flow

Net Income 4.90 576 10.12 §.17 1297 14,21 14.52 1344 18.07 18,01 18,73 231,20 3157 38.36

Depreciation 920 9.20 9.20 9.20 9.20 9.20 2.20 9.20 9.20 9.20 920 « 920 9,20 9.20

Capital Expenditures (276.01) - - - - - - - - . - - - - -

Debt Cash Flow 106,54 (3.55), {3.55) {3.55) {3.53) {3.55) (3.55) {3.55) (3.55) {3.59) (3.55) {3.55) (3.55) {3.55) [3.55)

Working Capital - - - - - - - - - - - - - -
Net Cash Fiow {169.47) 10.55 11.40 15.77 16.82 18.62 19.86 20.17 19.09 237 23.66 24.38 28.85 39.21 44,01
Internal Rate of Return 11.8%
NPV @ 12.5% (59.59)
Note: Some columins are hidden for reporting purposes.

Direct Testimony of Robest D. Knecht 2 July 1997



EXHIBIT RDK-2; Schedule 6 R-00973954
Price Sufficiency for New Combined Cycle Capacity — Version 2
Inftation 250% Fixed O&M (00 $&W/ycar) s 528 Maintenance Capital 3.0%{ of book value
Capacity (MW) 410.00 Variable O&M (00 $/MWh) 5 216 Warking Capital 5.0% | of revenues
Capital Cos1 (00SAW) § 59500 Capacity Faclor 70.0% lncome Tax Rale 41,5% I
Wellhead Fucl Cost (96 Simmbiu) 5 2.23 Debt Cost 0% D issioning 10.0%| _of investment cost
Gas Transmission (96 $/mmbtu) < .50 Debt Share 38.6% Sources: QCA-UI-49, OCA-NI-74, 8TJ-3, ST, 8TJ-7, ST1-8, IRS.)
Heat Rate (bi/kWh} 7,000 Environmentalists-4-205, UGI-Gos XD taciff, IMK-2, PPLICA-VI-12
2004 2005 2006 2007 2008 2009 2010 201 2012 2013 2014 2015 2020 2030 2034

Capacity Factor 53.5% 53.0% 62.0% 62 5% 56 0% 67.5% 72.0% 60.5% T2.5% T4.00% 73.0% 13.0% 13.0% 73.0%
Capacily Price ($/kW/year) 44.0 450 50,0 5L0 53.0 549 55.0 56,0 570 39.0 60,0 67.3 86.2 95,1
Energy Price (SMWh) 260 27.0 250 300 310 320 320 330 350 35.0 36.0 0.8 523 - 517
Generation {(GWh) 1,922 1,604 2,227 2,245 2,370 2424 2,586 2,173 2,604 2,638 2,622 2622 2,622 2,622
Capacity Revenues ($mm) 18.04 13,45 20.50 20.91 2071 2244 2255 22.94 2337 24.19 24.60 27.41 3334 00!
Energy Revenues (Smm) 49,96 51.40 64.58 657.34 73.48 71,58 8275 N 91.14 93.02 44.39 107,08 137.07 i51.30
Revanues 68.00 £69.85 85.08 88.23 95.2] 99.72 165,34 .57 114.51 Lz 11899 134,69 17241 i98.31
Fuel Cosls (SMWh) 18.27 18.72 19.19 19.67 20,16 20.67 21.18 2.7 3225 2281 21,38 26.45 3386 3718
Gas Transmission Cost ($MWh) 437 T 448 4,59 471 482 4.95 5.07 [ 520 5.33 546 5.60 £33 8.10 8.94
Vble O&M Costs ($MWh) 2.33 239 244 2.51 2.57 263 2.70 277 2.84 291 298 137 4.31 476
Fixed O&M Costs ($/kWiyear) 5,69 583 5.98 6.13 6.28 6.44 6.60 5.76 6.93 710 728 £.24 10,55 11.64
Fuel Costs (Smm) 43.50 44.17 5296 54.72 . 5923 62.09 6788 58.47 71.82 75.E3 7597 85,96 110,03 121,45
Varigble Q&M Costs ($mm) 447 4,54 344 3.63 609 6.38 5.98 6.01 7.38 172 7.81 8.84 11.3) 1248
Fixed O&M Costs (Smm) 233 239 245 251 257 2.64 2.7 277 2.84 291 2.99 338 432 477
Decommissicning . 57,89
Yotal Operuting Costs (Srum) 38,30 51.10 5085 62.86 67.89 7L 7757 67.25 §2.04 8577 86.77 94.17 125.66 196.60
Depreciation ($mm) 948 9.43 949 9,50 9.51 9.52 934 $.55 9,56 9.58 959 9.70 9.20 8.20
Interest ($imm) 852 8.49 8.45 8.4} 8.37 8.32 8.28 323 8.1% 8.14 3.08 .19 660 5.48
Income Taxes ($mm) l {0.12) 032 2.561 3.11 392 446 4.12 4.00 6.11 370 6.03 7.89 12.84 (8.70)
Net Income {0.17) 046 3.68 4.38 §5.52 6.30 5.80 5.64 8.61 803 8.51 1113 18.11 {1226}
Capital Expenditures {276.01) (8.28) (8.24) (8.21) {8.47) (8.13) [8.09) (8.04) (8.00) {7.95) (7.90) {7.85) {1.57)
EQY Book Valuc 276.01 274.8) 213,57 27228 270.95 265.57 26813 266.64 265.09 263,48 26187 260.07 250,24 204,48 167.68
EQY Debt 106.534 106.08 105.60 105,10 §04,59 104.05 103.50 10292 102,32 10170 101,06 100.39 96.59 7891 64,72
Working Capital 3.40 3.49 425 441 4.76 499 327 173 573 5,86 5.95 6.7} 462 $.52
Cash Flow

Net Inceme 0.7 046 368 438 5.52 630 5.80 5.64 8.6! §.03 3.51 11.13 18.11 (12.26)

Depreciation 9.48 9.48 9.49 9.50 9.51 9.52 .54 ©.55 9.56 9.58 9.59 . 9.7 9.20 9.20

Capital Expenditures (276.01) (8.28) (8.24} {8.21) {8.17) (8.13) {8.09} (8.04) (8.00) {7.95) (7.90) {7.85) {151 - -

Debt Cash Flow 106,54 {0.46) {0.48) {0.50) (0.52) (0.53) {0.55) {0.58)| . (0.60) {0.62) (0.65) {D.67) (0.8%) (3:55) (3.55)

Working Capital {3.40) {0.09) (0.76) {0.16} 0.35)]° (0.23) (0.28) 0.53 {0.99) (0.54) {0.09) (0.18) 7,08 71.81
Net Cash Flow (169.47). (2.84) 1.12 3.70 5.04 6.0) 695 644 712 B.61 8.92 9.49 12.27 33383 1.20
Internal Rate of Retum 4.7%
NPV @ 12.5% {($102.77)
Note: Some columns are hidden for reporting purposcs.

Direct Testimony of Robert D, Knecht 2 July 1997



EXHIBIT RDK-2; Schedule 7 R-00973954
Summary of CTC Revenues by Class
Revenues 1999 2000 2001 2002 2003 2004 2005
RS 338.41 308.16 267.78 229.98 223.85 216.48 223.73
GS-1 64.04 61.11 56.31 51.96 51.20 49.16 50.14
GS-3 251.85 234.69 209.36 185.41 180.55 175.82 181.50
LP-4 133.57 124.09 109.95 97.88 93.93 94,98 91.15
LP-5 74.56 69.59 62.31 56.37 54.24 52.07 5227
LP-6 13.81 12.75 11.24 10.08 9.58 9.05 8.96
IST 28.77 26.31 22.62 21.18 18.98 16.66 15.33
Qther 44.26 41.00 36.50 33.66 31.78 29.69 28.16
Total 94927 877.70 776.06 686.53 664.09 64391 652.25
GWh
RS 11,632.5 11,710.5 11,819.4 11,957.0 12,0843 12,221.8 12,359.4
GS-1 1,535.5 1,574.5 1,613.6 1,656.9 1,694.6 1,656.9 1,656.9
GS-3(D) 7,190.5 7,190.5 7,190.5 7,190.5 7,190.5 7,190.5 7,190.5
LP-4 4,468.9 4,543.1 4,616.8 4,695.3 4,769.5 4,847.5 4925.6
LP-5 2,651.5 2,695.5 2,739.2 2,785.8 2,829.8 2,876.1 2,922.4
LP-6 576.0 585.6 595.1 605.2 614.8 624.8 634.9
ST 2.327.7 2.366.3 2.404.7 2,445.6 2,4843 2,524.9 2,565.6
Cents/kWh
RS 2.91 2.63 227 1.92 1.85 1.77 1.81
GS-1 417 3188 349 3.14 3.02 2.97 303
GS-3 3.50 3.26 2.91 2.58 2.51 2.45 2.52
LP-4 2.99 2.73 2.38 2.08 1.97 1.96 1.85
LP-5 2.81 2.58 227 2.02 1.92 1.81 1.79
LP-6 240 2.18 1.89 1.67 1.56 1.45 1.41
IST 1.24 111 0.94 0.87 0.76 0.66 0.60
|
(1) Uses the GWh reported for CTC revenue determination, not other revenue determination,
l
Source: OCA-III-39
Direct Testimony of Robert D. Knecht 2 July 1997



EXHIBIT RDK-2; Schedule 8

R-00973954

GS-1 CTC Revenues by Load Factor
PP&L Proposed 2002 Levels
Load RBilling Demand Energy Per kWh Per kWh
kWhikw Factor Demand Charge Charge Energy crC
50.00 6.8% 1208 (16.10)| $ 13.35 0.0222 {0.0046)
100.00 13.7% 120 | §  (16.10)| § 26.70 0.0222 0.0088
150.00 20.5% 120 | §  (16.10} 3 40.05 0.0222 0.0133
200.00 27.4% 1201% (1610} § 45.75 0.0191 0.0124
250.00 34.2% 120 [ $  (16.10)| $ 51.46 0.0172 0.0118
300.00 41.1% 120 % (16.10)| $ 57.17 0.0159 0.0114
+ 350.00 47.9% 12035  (16.10)] § 62.87 0.0150 0.0111
400.00 54.8% 120 | $ (16.10)| 68.58 0.0143 0.0109
450.00 61.6% 120§ (16.10)} § 74.28 0.0138 0.0108
500.00 68.5% 120|%  (16.10) § 79.99 0.0133 0.0106
550.00 75.3% 120|$  (16.10) & 85.70 0.0130 0.0105
600.00 82.2% 12018  (16.10) § 91.40 0.0127 0.0105
650.00 89.0% 1208 (1610 § 97.11 0.0124 0.0104
700.00 95.9% 120§  (16.10)) 3 10281 0.0122 0.0103
CTC Energy Charge (1) 2.22 | cents per kWh
CTC Energy Charge (2) 0.95 | cents per kWh
CTC Demand Charge (2.30)| § per kW over 5 kW
Direct Testimony of Robert D. Knecht 2 July 1997



EXHIBIT RDK-2; Schedule 9

R-00973954

Pennsylvania Power & Light Company
Rate Schedule GS-1
Small General Service at Secondary Voltage
Calculation of Effect of Proposed Rate
Based on Bill Frequency Distribution of 12 months ended December 1996
1999 -- MAINTAIN DEMAND CHARGE FOR DELIVERY SERYICE

PRESENT RATE UNITS RATE REVENUE
MONTHLY

Total Bills 1,461,726 7.48 10,933,710
BILLING KW BLOCKS

First 5 kW 7,308,630 - -

Excess kW 4.425997 2.00 8,851,994
Sub-Totnl 11,734,627 8,851,994
KWH BLOCKS

Fiest 150 kWh/kW 1,048,678,199 0.10436 109,440,057

Excess kWh 379,310,783 0.07841 29,741,758
Sub-Total 1,427,988,982 139,181,815
TOTAL {excl. G1V, GIC) 158,967,520
PROFPOSED RATES UNITS RATE REVENUE
MONTHLY

Total Bills 1,461,726 7.48 10,933,710
BILLING KW BLOCKS

First 5 kW 7,308,630 - -

Excess kW 4,425,997 2.00 8,851,994
Sub-Total 11,734,627 8,851,994
DELIVERY KWH BLOCKS

First 150 kWh/kW 1,048,678,199 0.02484 26,050,296

Excess kWh 379,310,783 0.02484 9,422 488
Sub-Total 1,427,988,982 35,472,784
COMPETITIVE TRANSITION CHARGE

Customer-3pecific Fixed Charge 30,459,672

First 150 kWh/kW 1,048,678,199 0.02373 24,889,697

Excess kWh 379,310,783 0.01468 5,569,975
Sub-Total 1,427,988,982 60,919,344
MARKET RATES

First 150 kWh/kW 1,048,678,199 0.03205 33,610,367

Excess kWh 379,310,783 0.02420 9,179,321
Sub-Total 1,427,988,982 0.02996 42,789,688
TOTAL (excl. G1V, G1() 158,967,520

Direct Testimony of Robert . Knecht

2 July 1997



EXHIBIT RDK-2; Schedule 10

Pennsylvania Power & Light Company

Rate Schedule GS-1

Small General Service at Secondary Voltage

Calculation of Effect of Proposed Rate

Based on Bill Frequency Distribution of 12 months ended December 1996

1999 — MAINTAIN BLOCK STRUCTURE IN DELIVERY CHARGE

PRESENT RATE UNITS RATE REVENUE
MONTHLY

Total Bills 1,461,726 7.48 10,933,710
BILLING KW BLOCKS

First 3 kW 7,308,630 - -

Excess kW 4,425,997 2.00 8,831,994
Sub-Total 11,734,627 8,851,994
KWH BLOCKS

First 150 kWh/kW 1,048,678,199 0.10436 109,440,057

Excess kWh 379,310,783 0.07841 29,741,758
Sub-Total 1,427,988,982 139,181,815
TOTAL (excl. GIV, GIC) 158,967,520
PROPOSED RATES UNITS RATE REVENUE
MONTHLY

Total Bills 1,461,726 7.48 10,933,710
BILLING KW BLOCKS

First 5 kW 7,308,630 - -

Excess kW 4,425,997 2.00 8,851,994
Sub-Total 11,734,627 8,851,994
DELIVERY KWH BLOCKS

First 150 kWh/kW 1,048,678.199 0.02661 27,905,704

Excess kWh 379,310,783 0.01995 7,567,080
Sub-Total 1,427,988,982 35,472,784
COMPETITIVE TRANSITION CHARGE

Customer-Specific Fixed Charge 30,459,672

First 150 kWh/kW 1.048,678,199 0.02285 23,961,993

Excess kWh 379,310,783 0.01713 6,497,679
Sub-Total 1,427,988,982 60,919,344
MARKET RATES

First 150 kWh/kW 1,048,678,199 0.03205 33,610,367

Excess kWh 379,310,783 0.02420 9,179,321
Sub-Total 1,427,988,982 0.02996 42,789,688
TOTAL {excl. GIV, G1C) 158,967,520

0.000%

Direct Testimony of Robert D. Knecht

R-00973954

2 July 1997



EXHIBIT RDK-2; Schedule 11

R-00973954

Pennsylvania Power & Light Company

Rate Schedule GS-3

Small General Service at Secondary Voltage

Calculation of Effect of Proposed Rate

Based on Bill Frequency Distribution of 12 months ended December 1996

| | |

1999 - MAINTAIN BLOCK STRUCTURE IN DELIVERY CHARGE

PRESENT RATE UNITS RATE REVENUE
BILLING KW BLOCKS
All kW 20,778,289 | § 6.94 144,201,326
KWH BLOCKS
. First 200 kWh/kw 4,015,514,457 0.06444 258,759,752
Next 200 kWivkW 2,483,030,742. 0.05047 125,318,562
Excess kWh 691,976,710 0.04849 33,553,951
Sub-Total 7,190,521,909 417,632,264
TOTAL (excl. TOD, G3V, G3C) 561,833,589
PROPOSED RATES
DELIVERY CHARGES
First 200 kWh/k'W 4,015,514.457 0.01708 68,568,031
Next 200 kWh/k'W 2,483,030,742 0.01115 27,694,528
Excess kWh 691,976,710 0.01031 7,137,146
Sub-Total 7,190,521,909 103,399,705
COMPETITIVE TRANSITION CHARGE
Customer-Specific Fixed Charge 122,408,280
All kW 20,778,289 2.51 52,153,505
First 200 kWh/kW 4,015,514,457 0.01160 46,588,446
Next 200 kWh/kw 2,483,030,742 0.00758 18,817,005
Excess kWh 691,976,710 0.00701 4,849 323
Sub-Total 7,190,521,909 244,816,560
MARKET RATES
All kW 20,778,289 | § 1.92 39,894,315
All kWh 7,190,521,909 0.02416 173,723,009
Sub-Total 213,617,324
TOTAL {excl. TOD, G3V, G3C) 561,833,589
0.000%

Direct Testimony of Robert D. Knecht

2 July 1997



EXHIBIT RDK-3

PP&L INTERROGATORY RESPONSES

OCA-III-39 (summary page only)
OSBA-I-36
OSBA-I-35
OCA-III-77
OSBA-1-27
OSBA-I-24
OSBA-I-18
OSBA-I-33
PPLICA-VII-1
OSBA-I-4
OSBA-I-11
OSBA-I-41
OCA-VI-17

2 July 1997



D. A. Krall

Pennsylvania Power & Light Company
Response to Interrogatories
of the Office of Consumer Advocate, Set ll!
Dated April 17, 1997

Docket No. R-00973954

Q.39 Please show the projected CTC revenues for each year of the transition
- period, including class-specific revenues and projected billing
determinants (customer, energy and demand as appropriate).

A.38 See response to Question OCA-Set 11-42 of Interrogatories of the Office of
Consumer Advocate dated April 16, 1897 explaining revisions to affecting
the calculation of CTC revenues. ’

See Attachment 1.



OCA-SET Il
Question 39

ATTACHMENT 1



v v v L L J L v L v
Total CTC Revenue -
Year 1999 2000 2001 2002 2003 2004 2005
RS $ 338,412,374 §$ 308,162,832 § 267,777,770 § 229,983247 § 223,845,712 § 216,481,603 § 223,728,666
RWO  §$ (35,312) $ (47,959) § (64,631) $ (80,206) $ (83,403) § (87,057) $ (85,230)
Rwi .§ 40,221 § 34803 § 27,661 % 20,088 §$ 19,618 § 18,053 § 18,836
RTD  § 128,545 § 117,748  § 102,954 $ 91,582 $ 88,284 § 84343 % 85,062
RTS $§ 5,567,663 % 5,168,749 § 4675205 $ 4,569,643 § 4297316 $ 3,881,579 $ 3,593,380
GS-1  § 64,044987 $ 61,113,323 $ 56,311,162 $ 51,957,018 $ 51,196,335 § 49,160,171 $ 50,139,702
GV § 479413 § 430,892 § 366,113 $ 305,490 $ 295,646 $ 283,833 $ 205,458
GIC § (71,647) $ (78,293) § (88,209) $ (92458) $  (101,517) §  (110,445) $  (115,828)
GS-3 $ 251,847,586 % 234,689,434 § 209,355,345 § 185,410,648 § 180548972 § 175,819,243 § 181,504,708
G3C $ 264,150 § 238,244 § 194,728 § 176,891 § 147,925 § 120,030 §$ 110,327
GV $ 89,949 $ 80,242 $ 67,283 $ 55,155 % 53,186 % 50,823 § 53,148
LP-4  $ 133,566,190 § 124,086,050 § 109,945912 § 97,884,719 $ 93,926,850 $ 094,978,646 $ 91,145,578
L4C  § 14240 § 12,522 % 9,506 $ 9361 $ 6,651 § 6,707 $ 2,361
LP-5 $ 74,557,075 $ 69,590,249 $ 62,314,146 $ 56,379,112 § 54243,728 $ 52,070,916 § 52,272,564
LP-6 % 13,808,243 $ 12,749413 $ 11,243,479 $ 10,078,531 $ 9,577,550 $ 9,048223 § 8,962,048
LPEP  $ 2,687,648 $ 2,513,343 $ 2,283,802 $ 2,072,474 $ 2,021,909 $ 1,968,624 $  1,995936
ISP § 7228598 $ 6687289 $ 5,853,297 $ 5442821 $ 4990479 $ 4528445 $ 4,335,659
IST  § 28,773,783 $§ 26,308,226 $ 22,617,357 $ 21,183,259 $ 18,977,763 $ 16,658,839 $ 15,333,019
ISM  § 7230012 § 6,712,990 $§ 5963856 $ 5776060 $ 5,206,836 § 4,644,020 $ 4,360,620
1S1 $ 29,009 $ 23211 § 14,345 $ 11,080 $ 7,675 § 429 $ (1,142)
GH-2(R) $ 3,493,583 $ 3296978 $ 3,022,701 $ 2,781,597 $ 2,705,544 $ 2629491 $ 2,665,900
GH-1(R) § 14,096310 $ 13,049550 $ 11,609,594 $ 10,292,225 % 9923474 $ 9,567,000 $ 9,778,299
BL h 147,580 § 138,742 § 126,531 % 118,168 § 131,425 § 107,905 § 123,395
StLt. $ 2,868421 §  2,622313 % 2.331,325 % 2,101,598 § 2,066,591 % 1,994,391 § 1,945,164
Total  $ 949,268,621 §$ 877,700,891 § 776,061,232 $ 686,529.012 § 664,094,549 § 643,909,679 $ 652,247,630



J. R. Schadt
Page 1 of 2

Pennsylvania Power & Light Company
Response to Interrogatories of the
Office of Small Business Advocate, Set |
Dated May 22, 1997
Docket No. R-00973954

Q.36. With resbect to stranded nuclear costs:

a. Please provide any economic or financial anaiyses performed by PP&L of |
the implications of shutting down either or both of the Susquehanna units
prior to the end of their useful life.

b. Please provide a detailed cash flow forecast (in hardcopy and electronic
spreadsheet format) for the Susguehanna plant (both units) for its
remaining life showing:

i.  Market price revenues,

ii.  Revenues from stranded cost recovery;

iii.  Any other cash revenues;

iv. Cash fuel expenditures;

v. Cash O&M expenditures;

vi. Capital expenditures;

vii. Cash decommissioning expenditures;

viii. Changes in working capital;

ix. Any other cash shutdown costs;

x. Cash tax effects, for both operating and shutdown periods.

c. Please provide a detailed cash flow forecast for the Susquehanna plant
under the assumption that the plant closes at 1 January 1999 (or the
earfiest technically feasible opportunity) showing:

i.  Market price revenues;

. Revenues from stranded cost recovery;

iii.  Any other cash revenues;

iv. Cash fuel expenditures;

v.  Cash O&M expenditures;

vi. Capital expenditures;

vii. Cash decommissioning expenditures;

viil. Changes in working capital;

ix. Any other cash shutdown costs;

X.  Cash tax effects, for both operating and shutdown periods.



J. R. Schadt
Page 2 of 2

A 36. a. The Company has not performed any economic or financial anaiysis on
the implications of shutting down either or both of the Susquehanna units
prior to the end of their useful life.

b. i See Exhibit JRS 1.

i .The Company's filing supports a claim for recovery of $4.6 billion of
stranded cost. Of that amount, approximately $4 biilion can be
collected under the rate cap. The Company did not provide any
separate caliculations for the amount of nuclear revenues to be
collected under the rate cap. '

iii.-x. See response to item b.(i).

c. i.-x. Asthe response to item a. indicates, the Company has not
performed any economic or financial analysis of an early shutdown
of the Susquehanna plant and as a result cannot do a detailed cash
flow analysis under the assumption that the plant cioses in 1999.



P. R. Moul
J. R. Schadt

Pennsylvania Power & Light Company
Response to Interrogatories of the
Office of Small Business Advocate, Set |
Dated May 22, 1997

Docket No. R-00973954

Q.35. With respect to your selection of a discount rate for stranded cost calculation:

a.

A.35. a.

Please confirm that the discount rate you have chosen (7.92 percent)is
PP&L's estimate of its after-tax weighted average cost of capital. If you
cannot confirm, please explain your response.

Please provide ail of your reasons, including relevant citations from
financial texts (e.qg., Brealey & Myers) for your choice of discount rate.

Do you agree with the following statement: 'A CTC should be devel-
oped such that the expected net present value of after-tax income to
PP&L's shareholders earned by pricing at market rates plus a CTC
should be no greater than the expected net present value of after-tax
income that PP&L's shareholders would have earned under regulation.”
To the extent that you disagree, please explain your response.

Do you agree with the following statement: ‘A CTC shouid be devel-
oped such that the expected net present value of after-tax income to
PP&L's shareholders earned by pricing at market rates plus a CTC
should be approximately equal to the expected net present value of
after-tax income that PP&L's shareholders would have earned under
regulation.” To the extent that you disagree, please explain your
response.

Do you agree that after-tax income and after-tax cash flows to equity
holders should be discounted at the after-tax cost of equity? To the
extent that you disagree, please explain your response and cite all
authorities that support your position.

Yes. See the Direct Testimony of Joseph R. Schadt (Statement No. 8),
page 30, lines 16 and 20 and Exhibit JRS 1.



The reasoning associated with the choice of the after-tax weighted
average cost of capital can be found in the financial text Prineiples of
Corporate Finance, fourth edition, by Brealey & Myers. Attachment 1 is
a copy of pages 465 to 476 from that text.

This statement is incorrect. Initially, it must be recognized that PP&L
does not differentiate cash fiows by source of funding. The staterment
might be correct in conceptuai terms if it related to such total after-tax
cash flows, rather than income. Although in theory, the sum of the total
after-tax cash flows derived by PP&L from the market price of energy
sold from PP&L’s generating plants plus the CTC to be received from
customers should equal the total after-tax cash flows that would have
been realized under continuing cost-of-service regulation (both stated
as their net present value as of January 1, 1899), the reality is that the
two situations may not be equal for the following reasons. First, total
generation revenue (CTC plus generation market revenue) will be
limited by the rate cap under Section 2804 of the Electricity Generation
Customer Choice and Competition Act (“Act”). Absent this provision of
the Act, costs associated with generation that would cause regulated
rates to exceed the levels allowed under the rate cap would be
recoverable. Second, although there will be a reconciliation (i.e., true-
up) for variations in sales associated with the projections used to
calcuiate the CTC, there will be no true-up for actual prices obtained by
PP&L in a competitive market for electricity versus the projections of
those prices in this proceeding. Third, the only costs recoverable in.the
CTC are those that can be predicted in this proceeding. Any costs ‘
associated with generation that have not been predicted can be
recovered in the future only if the competitive market price is high
enough to cover those costs.

No. See the response to itemc.

Although PP&L does not utilize the methodology implied by the ques-
tion (see the response to item c), PP&L does believe that the after-tax
cash flows to equity hoiders should be discounted at the investor-
required cost of equity.



ATTACHMENT 1
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465

CHAPTER 9: Interactions of Investment and Financing Decisions

|v-3 THE WEIGHTED-AVERAGE-COST-OF-CAPITAL FORMULA
Bear with us: we have still another formula. This one docs not require an estimate
of T*, the net tax advantage of corporate borrowing, but only 7. thc marginal tax
rate. Unformnately, the formula applies to the firm as 2 whole, not necessarily to
any specific project. :
We refer to the weighted-average cost of capital. Sometimes we call it the textbook
formula, since many other textbooks have put heavy emphasis on it. The formuia

is™!
1 = T)— + E
= rl — =2
r bl Y £y
where r* = the adjusted cost of capital
r, = the finn’s current borrowing rate
T, = the marginal corporate income tax rate—not the cffcctive rate T* used
in Sections 19-1 and 19-2
7. = the expected rate of return on the firm’s stock [which depends on

: the firm’s business risk a»d its debet ratio)
D.E = the market values of currently outstanding debt and equity
V = D + FE = the tctal market value of the firm

The first thing to notice about the weighted-average formula is that all variables
in it refer to the firm as a whole. As a result the formula gives the right discount
rate oniy for projecis that are just like the firm undertaking them. The formuia
works for the “average’ project, It is incorrect for projects that are safer or riskier
thari_the average of the firm's existing assets. It is incortect for projects whose
acccptance would lead 1o an increase or decrease in thie firm’s debt rario.

The idea behind the weighted-average formula is simple and intuitively ap-
pealing. If the new project is profilable enough to pay the (after-tax) interest o1
the debt used to finance ir, and also to gencrate a superior expected rate of refurn
on the equity invested in it, then it must be a good project. What is a “superior”
equity return? Cne that cxceeds rp, the expected rave of retum required by investors
in the firm’s shares. Let us sec how this idea leads to the weighted-average formula.

Suppose that the firm invests in a new project which is expected 10 produce
the same yearly income in perpctuity. If the frm maintains irs debt ratio, the
amount of debt used to finance the project is

Firm’s debt ratio % investment = X invesument

<1

Similarly, the equity used to finance the project is

Finin's equity ratio X invesiment = v X investment

PY " "If T. = 0. the weighted-average cost of capital simplifies to

. ; D N E
-
Sy T Ey
Thislis exactly the formula that w;:_imroduccd in Chapter 17, where we ignored taxes. As we poinced
(e out in thay chapt?r. MM’s propasition | unplies that this weighted average is independent of the debe
) fatio O/V. if MM’s. proposition fails because of market imperfections, the firm can y W seek the debt
rato D/V which minimizes r*, See Chapter 17, Section 17-3.
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PART FIVE: Dividend Policy and Capital Structure

)
]
®
Now We
. Apply the
® Textbook
' Formula
to the
Geothermal
Project
®
®

If the praject is worthwhile, the income must cover after-tax interest charges
and provide an acceptable retum o equityholders. The after-tax interest costs on
the additional debt are equal 10

After-tax value of D .
. = r (]l = T) X — X investrnent
interest rate debt o ) v

The minimum acceptable income 1o equityholders is

Ex n _ value of E
pected retur ue ot re X = X investment
on equity equity 14

Therefore, for the project to be acceprabie, its income must exceed:
o E .
rp(l — T X b X investment + rg X v X investment

This brings us back to the weighted-average formula. Just divide through by the
initia] investment:

Income
Investment
Note that the ratio of the project's annual income to investmerit s juse the project’s
retum. Therefore our formula gives the minimum acceptable rate of rewurn {rom

the project,
We have derived the textbook formula only for firms and projects offering

D E
must exceed rp{l — T,) ‘_/ + ry P

perpetual cash flows. But Miles and Ezzell have shown that the formula works for

any cash-flow pattern if the firm adjusts its borrowing to maintain a constant debt
ratio D/V, regardless of whether things rurn cut well or poorly. When the firm
departs from this policy. the texthook formula is only approximaicly correct.

Imagine the geothermal project set up as an independent, one-asset firm which
we’ll call Geothermal, Inc. Qnce the project is built, Geothermal's market value
will be worth the initial investment of $1.000.000 plus the project’'s APV,

In Section 19-2, we calculated thar if Geothermal maintains a consiant debt
ratio of 40 percent, the APV is $222,200. Thus Geothermal's balance sheer should
turn out as follows:

Geothermal, Inc.
(market values)

Assets 1,222,200 488.900 Debt (D)
gir;iu’el ] {40% aof irm
investment - APY) value)

733.300 EqQuily &)
(60% of firm
value)
1,222,200 1,222,200

Each year the equityholders cxpect 1o receive the cash flow from the investment
fC) less the interest payment on tebt {rpD) ptus the interest tax shield {770V

ﬁ E
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PART FIVE: Dividend Policy and Capital Structure

An
Application
to the
Railroad
Industry

*A Note an
Asset Betas
and the
Weighted-
Avcrage Cost
of Capital

In mid- 1974 the assets of the Penn Central Railroad were taken over by Counrail, E

a new. federally sponsored corporation. Since Penn Central had deciared bank- 3

ruptcy in 1971, the assets taken by Conrai really belonged to the railroad’s cred-
itors. Congress set up a special court to determine {air compensation. X

Although the Penn Central system was generating hair-curfing losses overall, %3
some of its [reight lines were patentially profitable. In 1978 one of the authors &%
was asked to estimate a discount rate for valuing the cash flows these lines would 3
have produced, had Conrail ot taken them over. He was asked 10 assume that %
these freight lines had the same business risk and financing as the railroad industry
generally. That sounded like a job for the textbook formula. An extensive inves-
tigation bojled down to the following calculation:

reE

D
rsil -T,);-:-—T

il

re{in mid-1974)

il

L087(1 — .5)(.43) + .16(.55)
1076, or abour 10%%

I

The formula's components were derived as {ollows:

= 087, a weighted average of bond yields for 10 major railroads in mid-
1974 -
.50. The corporate income tax rate in mid-1974 was 48 percent. Two
percentage points were added to cover state income taxes. .
D/V = .45. The estimaled average market debt-to-value ratio for 10 major rail-
roads. Thus E/V = .55,

re = .16. Railroad stocks on average appeared to have about the same risk as
the market portfolio. Their betas averaged out close to 1.0. THus rp; = rp.
The 16 percent market resurn equals the sum of the Treasury bill yield in
mid- 1974 plus the histgrical risk premium on the market porifolio. .

o

T

¢

Of course each of these numbers was (0 some extent cordroversial. Other expert
witnesses used the same textbook formuia to arrive at substantially different an-
swers. Anyone brave €nough to estimate a discount rate in public can expect
COIMIOVEISY.

The weighted-average cost of capital popped up first in Chapter 9, where we
showed how the capital asset pricing model can be used to estimate the company
cost of capital. In fact, we proposed two estimation methods:

Methoq 1 , Method 2
S!eq 1. Plug [h_q equity beta into the Step 1. Calculate a weighted average
capital asset pricing model formula to of the betas of the equity and debt. us-

give the expected return on equity. ing the formula:

£
Bassers = Baent v + chuaty;

Step 2. Calculate a weighted average Step 2. Plug 8, into the capital asset
of the gxpected returns on the debt pricing formula to give the expected
and equity: return on the firm’s assets.
D E
Tassets = Tdem v T Tequiy v

. . LoAm e
e L
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$ ' @ B
3 D = 3
=l = T) =+ re= ;
: r rol Tt EY |
® ’ and think, “*Aha! My finn has a good credic rating. [t could borrow. say. 90 percent

of the project’s cost if it likes. That means D/V = 9 and E/V = .l. My firm’s
borrowing rate r; is 8 percent, and the required return on equity re is 15 percent.
Therefore

r* = 08(1 — .34)L.9) + .15(.1) = .063

® or 6.3 percent. When [ discount at that rate, my project looks great.”
Q is wrong on several counts. First, the weighted-average formula works only %

for projects that are carbon copies of the firm. The firm isn't 90 percent debt- &

financed. : 3

Second, the immediate source of {unds for a project has no necessary connec-

tion with the hurdle rate for the project. What matters is the project’s overall

contribution to the firn's borrowing power. A dellar invested in Q’s pet project

® : will net increase the finm's debt capacity by 90 cents. If it borrows 90 percent of
the project’s cost. it s really borrowing in part against its exsting assets. Any

advantage from financing the new project with more debt than normal should be

attributed 1o the old projects, not o the new one. T

Third, even if the firm were willing and able to lever up to 90 percent debr, its =

cost of capital would not decline to 6.3 percent {as Qs nalve calculation predicts). ¥

You ¢annot increase the debt ratio withour crearing financial risk for stockholders

RERRY. AV

g3

e and thereby increasing 7, the expected rate of rewurn they demand from the firm's &
common stock. Going 1o 90 percent debt would certainly increase the borrowing >
rate, too. - P
P 19-4 DISCOUNTING SAFE, NOMINAL CASH FLOWS

Suppose you're considering purchase of a $100,000 machine. The manufacturer
sweetens the deal by offering to finance the purchase by lending you 3100.000
for 5 years. with annuat interest payments of $ percent. You would have to pay
13 percent t0 borrow from a bank. Your marginal tax rate is 30 percent (T, = .3).  :

How much is this loan worth? If you take it, the cash flows arc:

° . ;
Peried A 1 2 3 4 3
Cash flow 5i00 -3 -5 -5 -3 - 105
{in thousands) .
Tax shicid +1.3 +1.5 +1.5 +1.3 +1.5
After-tax 5160 -35 -L5 =35 ~3.5 ~103.5 4
cash flow .
. .'..
What is the right discount rae?

Here you are discounFing safe. nominal cash flows—safe because your company %
must commit to pay if it takes the loan.'* and nominal because the paymenis %
would be fixed regardless of future inflation. Now, the correct discount rate for

o _

3 a n N . .
In theory, sa{c means Iuc_ra”y 7isk-free. like the cash returns on a Treasury bonad. In pracuce, it
means that the risk of not paying or receiving a cash flow is smail.
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PART FIVE: Dividend Policy and Capital Siructure

Some Further

out,” the future obligation. If you can borrow $100,000 and then set aside only
$94,867 to cover all the required debt service, you clearly have $5133 to spend as
you please. That amount is the NPV of the subsidized loan.

Therefore, regardiess of whether it’s easier to think of borrowing or lending,
the correct discount rate for safe, nominal cash flows is an after-tax interest rate.!”

In some ways, this is an obvious result once you think about it. Companies’

are {ree 10 borrow or lend money. If they flend. they receive the after-tax interest
rate on their investment; if they borrow in the capital market, they pay the after-
tax interest rate. Thus, the opporunity cost to companies of investing in debt-
equivalent cash flows is the after-1ax interest rate. This is the adjusted cost of capital
for debt-equivalent cash {lows.

Hcre are some further examples of debt-equivalent cash flows:

Payout Fixed hy Contract. Suppose you sign a maintenance contract with a
truck leasing firm, which agrees to keep your leased trucks in good working order
for the next 2 years in exchange for 24 fixed monthly payments. These payments
are debt-equivalent flows. !4

Depreciation Tax Shields. Capital projects are normally valued by discounting
the total after-tax cash flows they are expected to generate. Depreciation ax shields
contribute to project cash flow, but they are not valued separately; they are just,
folded into project cash flows along with dozens, or hundreds. of other specific
inflows and oudlows. The project’s opportunity cost of capital reflects the average
risk of the resulting aggregate.

However, suppose we ask what depreciation tax shields are worth by themselves.
For a firm that’s sure to pay taxes, depreciation tax shields are a safe, nominal
flow. Therefore, they should be discounted at the firm’s after-iax borrowing rate.'®

Suppose we buy an asset with a depreciable basis of $200.,000, which can be
depreciated by the 5-year tax depreciation schedule (see Table 6-5). The resulting
tax shields are:

Pericd 1 2 3 4 bl é
Pereentage deduciiony 20 32 [9 [1.5 1.5 6
Dollar deducticns $40 &4 1.} 23 23 12
{in thousands)
Tax shields at $12 19.2 11.4 6.9 6.9 1.6
T. = .30
The after-tax discount rate is rp{l = T,) = .13{1 — .3) = .091. (We conrinue to

assume a 13 percent pretax borrowing rate and a 30 percent marginal tax rate.)

'7 Borrowing and lending rates should not differ by much If the cash flows are truly safe—that is. if
the chance of default is small. Usuaily your dectston will ot hinge on the rate used. If it does, ask
which offsetting uansaction—borrowing or lending- -secms most natural and reasonable for the prob-
lem at hand. Then use the corresponding interest rate.

'* We assume you are locked into the contract If it can be canceled without penalty, you may have 4
valuable opton.

e Thgdeprcciau’on tax shields are cash inflows, not outflows as for the coniractual payout or the
subsidgzed loan. For safe. nominal inflows, the relevant question is. “How much could the firm borrow
today f it uses the inflow for debe service?” You could also ask, “How much would the firm have 10
tend today to generate the same furure inflaw?

A
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PART FIVE: Dividend Policy and Capital Structure

1 + rp
rp — 1 x rpl, __1""?'0'

=rp = 1pI, = rp{l — T2}

474

]

Let's also try an APV calculation under MM assumptions. This is a (wo-part
calculation. First, the $660,000 inflow is discounted at the opportunity cost of
capital, 8 percent. Second, we add the present value of interest tax shields on debt
supported by the project. Since the firm can borrow 100 percent of the cash flow’s

value, the tax shield is r,T APV, and APV is:
APV = 660.000  .03(.34)APV
1.08 1.08
Solving for APV, we get $626.900, which save for a rounding error,?? is the same

answer we obtained by discounting at the after-tax borrowing rate.
Thus our valuation rule for debt-equivalent flows is a special case of the APV

rule once we adopt MM'’s assumptions about debt and taxes.

Valuing Debt-Equivalent Cash Flows under Miller's Assumptions. But sup-
pose that you share Miiler's view thac there is no tax advantage 10 debt. so that
T* = 0. That would seem to imply that debt-equivalent cash flows should be
discounted at the prerax borrowing rate. For example, if we set T* = 0 in the MM -
adjusted-cost-of-capital formula, r* = r(1 — T*L} = r(l = 0 X L) = r the %
opportunity cost of capital, which we would normally set at r = 7, for debt-  *
equivalent flows. : .

However, the reason why T* = 0 in Miller’s theory is that debt inves:ors’
personal tax rate equals the corporate rate {I, = T,), while the effective tax rate
on equity income is zero {T,; = 0). (See Section 13-2.) Thus debt investors demand
a higher pretax rate of return on safe investments than equity invesiors do. For
example, if the aller-personal-lax retumn on debt is .08(1 ~ .34) = 053, or 5.3
percent, then investors will alse be content with a 5.3 percent race of rewurn on a
safe, wntaxed equity invesunent.

Therefore, equity investors” opportunity cost of capilal for a safe cash flow is
the after-tax interest rate: r = rp{l — T,) = rp(1 = T).

Thus, although 7% = 0 in Miller's world, we nevertheless end up discounting
debt-equivalent flows at rp{1 — T.}, because that is the rate the finn's stockholders
demand. 5

19-5 SUMMARY

Invesument decisions always have side effects on financing: Every dollar spent has  °
to be raised somehow. Sometimes the side eflects are irrelevant or at least unim- -
portard. In an ideal world with no taxes. transaction costs, or other market im-
perfections, only investment decisions would affect irm value. In such a world
firms could analyze all investment opportunities as if they were all-equity financed.
Firms would decide which assets to buy and then worry about getting the money
to pay for them. No one would worry about where the money might come from,
because debt policy. dividend palicy. and all other financing choices would have
no impact on stockholders’ wealth. .

8 The after-tax horrowing rale is aciually r* = 0523, Discounting at the rounded rate (.053) reduces
PV 1o $626.800 from the correct figure. 5626.900.
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PART FIVE: Dividend Policy and Capital Stuciure

Here r is the opportunity cost of capital and #~ is adjusted cost of capital. The
quantity T= is the net tax saving per dollar of interest paid. and L is the propomona}l
contribution made by the project to corporate borrowing power. MM's formula is
strictly correct only for projects offering level. perpetual cash-flow streams and
supporting permanent debt. But the errors from applying it to other types of
projects are not serjous.

Miles and Ezzell have developed another formuia,

L+
f*=T—LrDTt<l+rD)

This formula assumes the firm will adjust its borrowing to follow every fluctuation
in future project value. If this assumption is right, the formula warks far projects
of any maturity or cash-flow pattern.

The Milcs-Ezzell formula typically gives adjusted discount races slighdy higher
than MM’s. The truth is probably somewhere in between. However, both formulas
assume that the present value of additional interest tax shields is the only side effect
of accepting the project. )

To apply the MM and Miles-Ezzell formulas. you need 1o know r, the cost of
capitai for an all-equity-financed project. If you don’t know r, you may be able 10
calculate the adjusted cost of capital using the weighted-average or textbook for-

mula;

D
o=l - Tr)‘_, + £y
Here rp and rg are the expected rates of return demanded by investors in the fum's
bonds and stock, respectively. The quantities D and E are the current market values
of debt and equity, and V is the total market value aof the fiem (V = D + E}.
Strictly speaking, this formula only works for projects that are carbon copies

of the existing firm-—projects with the same business risk that will be financed to.

mainiain the firm’s current, market debt ratio. But firms can use it as a benchmark
rate, to be adjusted upward for espedially risky projects and downward for espe-
cially safe ones.

Finally, we offered a simple valuation rule for safe, nominal cash flows: Simply
discount at the after-tax inrerest rate.

Remember that each of these formulas rests on special assumptions. When you
encr;\rfner a project that seriously violates these assumptions, you should go back
18] .

> FURTHER READING

The ddjusled—present- value rule was developed in:

5. C Myers: ““Interactions of Corporate Financing and Investment Decisions—
Implications for Capital Budgeting.” Journal of Finance. 29: 1-25 (March 1974).

Formulas for the adjusted discount rate are explained in:

F. Modigliani and M. H. Miiler: “Corporate income Taxes and.the Cost of Capitai: A
Correcuon,” American Economic Review, 53; 433—443 (June 196 3. :

M. H. Mlller and F. Modigliani: “Some Estimates of the Cost of Capital to the Elcctric
Utility Industry: 1954-1957." American Economic Review, 56: 333-391 (June 1966).

J. Miles and R. Ezzell: “'The Weighted Average Cost of Capital. Perfect Capital Markets
and Project Life: A Clavification,” Journal of Financial and Quantitative Anaiysis, 15:
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S.T. Jones

Pennsylvania Power & Light Company
Response to Interrogatories
of the Office of Consumer Advocate, Setlll
Dated April 17, 1997
Docket No. R-00973954

Q.77. Does Dr. Jones’ analysis consider whether any units that do not recover

ATT.

their going-forward costs from revenues earned in the energy and
capacity markets will be shut down? if so, piease explain how. If not,
please explain why not.

No. Dr. Jones’ analysis did not assess the going-forward economics of
individual generating units. Generating unit shut downs were based on
those retirement dates specifically identified by the various PJM
companies.



Q.27.

AZT.

S. T. Jones

Pennsylvania Power & Light Company
Response to Interrogatories
of the Office of Small Business Advocate, Set |
Dated May 22, 1997
Docket No. R-00973954

On 11 April 1897, the New York Times reported that General Public
Utilities announced that it was considering sale or closure of the Oyster
Creek nuclear plant by the year 2000. Please describe how you included
the probability of plant closure of Oyster Creek and other high cost
facilities.

Plant closures specifically identified by PJM companies would be
modeled in PP&L’s analysis. In the case of the QOyster Creek nuclear
plant, this informaticn was made public eleven days after PP&L's
restructuring fiting. PP&L had no advance information regarding the
potential closure or sale of this plant prior to that notice. Attempting to
model other plant closures not identified by PJM companies and when
those closures might occur would be speculative.



S.T.Jones

Pennsylvania Power & Light Company
Response to Interrogatories of the
Office of Small Business Advocate, Set |
Dated May 22, 1897

Docket No. R-00873854

Q.24. Regarding the capacity price forecast shown in Exhibit STJ 8 and discussed
at pages 45-46 of your testimony:

A24.

a.

b.

Please describe in detail how these capacity prices are determined.

Please detail the assumptions used to deveiop annual capacity costs ($
per kW) for new combustion turbine and combined cycle plants, includ-
ing but not limited to construction costs, capital costs (return on debt,
return on equity, capital structure), inflation rates, tax rates, and depre- -
ciation assumptions. Please include an example showing the calcula-
tion of the annuai capacity cost for a combined cycle facility for the year
2010.

Please provide all workpapers used to develop the capacity prices
shown.

The capacity prices used as the basis for Dr. Jones' forecast were based
on data given to him by PP&L personnel. PP&L is a net seller of capacity
and has data based on actual transactions in both the short-term and for-
ward markets for capacity. Dr. Jones based his projections of the price of
capacity on his knowledge and understanding of the behavior of markets
in capital intensive industries when there is an excess supply of capacity.

The data from PP&L suggests that in the 1996 base year, short-term
capacity prices were significantly lower than the cost to add new capacity,
which is true of markets in which there is a capacity surplus. Data on the
forward market suggest that market expectations will cause prices to
remain below that needed to add new capacity for the next several years.

Given the current capacity surplus and the expectation of a capacity
deficit in PJM by the year 2002, Dr. Jones used his knowledge of capital
markets and the experience of other industries such as natural gas,
transportation, and metals to forecast capacity prices in PJM. Dr. Jones'



forecast reflects the behavior of competitive markets as supply tightens
and a potential shortage is expected by buyers and seilers of electricity.
As the market tightens, buyers of capacity will begin to contract for for-
ward capacity at higher prices. The spot market for capacity will tend to
react to the forward market, reflecting a price increase for near term
capacity.

b. See the response to Question 74 of Interrogatories of the Office of the
Consumer Advocate, Set Ill, Dated April 17, 1997.

c. To the extent such workpapers exist, they were prepared at the request
and under direction of counsel and, as such, constitute confidential and
priviteged attorney work-product.



S.T. Jones

Pennsylvania Power & Light Company
Response to Interrogatories of the
Office of Small Business Advocate, Set |
Dated May 22, 1997

Docket No. R-00973954

Q.18. Regarding your testimony at.page 28, lines 14 to 15:

A.18.

a.

Is it your testimony that the EGEAS model forecasts planned cutages
to occur randomly? Please explain your response.

Please provide all your reasons for assuming that unplanned outages
occur randomly. Are unplanned outages completely unrelated to
extreme weather conditions?

a. No. The EGEAS model does not modei/forecast planned outages on a

random basis. Within the model, annual forecast peak load and energy is
fit into an annual system load shape which is subdivided into months and
weeks. Planned maintenance for each generating unit is defined by
identifying the precise week that maintenance begins, and the duration of
the required maintenance.

The EGEAS model represents unpianned outages using a probabilistic
method. Generating unit forced outage rates are input into the model
based on historical unit performance. The historical performance of each
generating unit captures various events related to unplanned outages,
including extreme weather conditions, if any. The EGEAS model dis-
patches generating units based on fuel plus variable O&M costs to meet
system load needs in any hour, and each unit's output is limited by its
availability (in accordance with the forced outage rate) to meet system
needs.



Q.33.

A.33.

S. T. Jones

Pennsyivania Power & Light Company
Response to Interrogatories
of the Office of Small Business Advocate, Set |
Dated May 22, 1997

Docket No. R-00973954

For each non-utility generating plant included in the EGEAS PJM
forecast, please provide your assumptions for fuel cost per kWh, variable
O&M cost per kWh, incremental 'going forward’ costs, capacity, and
generation for each year of the forecast period.

PJM non-utility generators {(NUGs) are modeled in EGEAS. as an
aggregated, base load energy purchase contract. The NUGs are
considered to be "must run” units whose energy must be accepted by the
PJM company with which they are under contract pursuant to PURPA
Section 210 (or some alternative contractual arrangement). The NUGs
are not dispatched based on sysiem pool economics. They provide
energy to the poal whenever the units are available to run. As such, the
PJM NUGs are modeled in EGEAS as firm energy contracts with no costs.
The forecast NUG generation for PJM is as follows:

PJM NUG PJM NUG
Year GWH Year GWH

1997 24,970 2007 30,410
1988 26,974 2008 29,584
1999 29373 2009 29,079
2000 30,993 2010 27,928
2001 30,985 2011 27,871
2002 31,041 2012 27 871
2003 30,792 2013 - 27,871
2004 30492 2014 27,870
2005 30,410 2015 27 844
2006 30,410 2016 27 844



Q.1

A

S. T. Jones
D. A. Krall

Pennsylvania Power & Light Company
Response to Interrogatories of the
PP&L Industrial Customer Aliiance, Set VI!
Dated June 5, 1997

Docket No. R-00973954

Refer to PP&L's answer to OCA-1l-74. Please provide workpapers showing
the following information:

a.

b.

Derivation of the 8.91% cost of capital

Workpapers showing the connection between the annual capacity cost
figures shown on STJ-8 and the figures shown on the response to
OCA-Ill-74.

To the extent that the capacity figures reported on STJ-8 rely on fixed
charge rate or annual carrying cost rate of any kind (whether levelized
real, levelized nominal, or otherwise), please provide all workpapers
supporting the figures uses.

See the response to Question 12 of Interrogatories of the PP&L Indus-
trial Customer Alliance, Set VIII, Dated June 5, 1997. -

There are no workpapers. The response to Question 74 of Interroga-
tories of the Office of Consumer Advocate, Set I, Dated April 17,
1997, lists the assumptions the EGEAS model uses to assess the
incremental cost of adding new capacity to meet system requirements.
The market clearing capacity prices shown in Exhibit STJ 8 are related
to these EGEAS inputs in that the prices shown in Exhibit STJ 8 are
sufficient such that the expected revenue stream from capacity, plus
revenues from energy sales (if any) generated from installation to the
end of the unit’s life, would cover the costs of installing new capacity.

See the response to Question 74 of Interrogatories of the Office of
Consumer Advocate, Set lll, Dated April 17, 1997.



S.T. Jones

Pennsylvania Power & Light Company
Response to [nterrogatories of the
PP&L Industrial Customer Alliance, Set VIl
Dated June 5, 1997

Docket No. R-00973954

Q.4. Based on Dr. Jones' experience in the gas and oil industries, would he con-
sider a return on investment of 8.91% comparable with the returns usually
sought by oil and gas producers in development of new projects?

A.4.  An 8.91% return is comparable or even greater than realized returns experi-
enced by oil and gas companies, paricularly for investments in facilities.



Q.5.

A.D.

S.T. Jones

Pennsylvania Power & Light Company
Response to Interrogatories of the
PP&L Industrial Customer Alliance, Set VII
Dated June 5, 1997

Docket No. R-00973954

Does Dr. Jones believe that developers of competitive generation resources
would be a mere or less risky venture than investments he is familiar with in
the oil and gas industries?

Without a specific facilities investment risk profile for a hypothetical oil and gas

_ industry. capital project, Dr. Jones can only respond in general terms.

However, given that new generation equipment will both embody the latest
competitive technology and be guaranteed some payment for making capacity
available to PJM, the risk to investors would appear to be less than some oil
and gas facilities projects.



S.T. Jones

Pennsylvania Power & Light Company
Response to Interrogatories of the
PP&L Industrial Customer Alliance, Set VI
Dated June 5, 1997

Docket No. R-00973954

Q.6. Indicate specifically Dr. Jones’ qualifications and expertise in development of
macroeconomics forecasts, such as his forecast of 2.5% inflation that he used
to develop market energy prices.

A.6. Dr. Jones has a long history in forecasting financial and energy market vari-
ables. His experience is listed in Exhibit STJ 1.



Q.4.

A4

J. P. Kalt

Pennsylvania Power & Light Company
Response to Interrogatories of the
- - Office of Small Business Advocate, Set |
Dated May 22, 1997

Docket No. R-00973954

Regarding your testimony at page 17 lines 1 to 11:

a.

Is it your testimony that the specified approach is the only acceptabie
approach for determining the magnitude of stranded costs? Please
explain your response, and outline any other methods that you believe
are appropriate.

Do you agree that a net present value analysis of the type you suggest
invoives a large number of assumptions (discount rate, market price
forecasts, cost forecasts, operating rates, potential for refurbish-
ing/repowering, environmental law changes, operating costs, salvage
value, etc.) upon which reasonable and knowledgeable industry analy-
sis may disagree? Please explain any negative response.

Any stranded cost estimation approach requires a comparison of a utility's
known and measurable net generation-related costs that traditionally
would beé recoverable under a regulated environment and the revenues a .
utility would receive in a competitive market. Because the Electricity Gen-
eration Customer Choice and Competition Act requires estimating
stranded costs at this point in time, a forecast of market prices is neces-
sary. Any other proposed stranded cost estimation technique may differ in
details, but fundamentally it would be similar to the approach Professor.
Kalt outlined in his testimony.

The type of analysis that Professor Kalt described in his testimony does
require assumptions with which some reasonable and knowiedgeabie
analysts may disagree.



J. M. Kleha

Pennsylvania Power & Light Company
Response to Interrogatories
of the Office of Small Business Advocate, Set |
Dated May 22, 1997

Docket No. R-00973954

Q.11. Regarding your proposal for the CTC true-up mechanism:

AT

a.

Please provide a numerical example of how the frue-up mechanism wili
work.

Will variances by rate class be tracked and considered as part of the
true-up mechanism? Will CTC's for various rate classes expire at
different times? Please explain your response.

- See Attachment 1 for an illustrative example.

Under PP&L's proposed CTC reconciliation procedure,
over/undercollection balances by rate class will not be maintained. The
CTC's applicable to individual rate classes will not expire at different
times during the transition period. See the response to Question OTS-
RB-43 of Interrogatories of the Office of Trial Staff Dated May 20, 1997
for additional information.



PENNSYLVANIA POHER & LIGHT COMPANY

TLLUSTRATIVE EXAMPLE OF CTC REVENUE OVER/LNliER COLLECTIONS

{51000
ANMUAL i

LINE - CTC REVENUE CTC REVENUE OVER/(NDER) - CUMILATIVE
NO . . YEARS COLLECTED BASE COLLECTION BALANCE
1. 1999 930,731 930,731 )] 0
2. 2000 838,991 822,540 16,451 " 16,451
3. - z001 667,903 681,534 (13,631) 2,820
4. 7002 579,927 591,762 (11,835) (9,018)
5. 2003 565,965 554,868 11,097 2,082

" 6. 2004 507,949 518,315 (10,366} (8,284)
7. 2005 568,400 568,400 0 18,284 )
A. 2006 8,284 0 B,284 0
NOTE : " OVERCOLLECTIONS ARE BASED ON A 27 INCREASE IN SALES VOLUME {KWH) WHEN COMPARER TD THE BASE PERIOD (1996) SALES VOLUME (KWH)

UNDERCOLLECTIONS ARE BASED ON A 27 DECLINE IN SALES VOLUME (KWH) WHEN COMPARED TO THE BASE PERICD (1%96) SALES VOLUME (KKHH)

'
v



Q.41.

A4t

D. A Krall

Pennsylvania Power & Light Company
Response to Interrogatories
of Office of Smail Business Advocate
Dated May 22, 1997

Docket No. R-00873954

Please provide a comprehensive list of your reasons why residential
customers are offered the option of participating in the Customized Rate
Design Option (CRDO) while small business customers (GS-1 and GS-3)
are denied that option.

PP&L believes that the Customized Rate Design Option provides several
important benefits. It moves toward marginal cost pricing which sends
more efficient price signals to customers and is more consistent with a
competitive market. It offers customers a significant rate reduction for
incremental usage, which should spur development of a competitive
market, provide for significant rate reductions for customers and promote®
economic development. Based upon prior experience, expertise, and
general economic principles, PP&L believes that these benefits can be
achieved in all customer segments. However, PP&L has proposed that
residential customers be able to choose between the Customized Design
and a Traditional Design out of concern for customer education;
specifically, that some residential customers may only be comfortable with
a rate structure that doesn’t change at all. PP&L has proposed that all
commercial and industrial customers take service under the Customized
Design in the interest of maximizing the economic development potential
of the Customer Choice Act.



D. G. Lennon

Pennsylvania Power & Light Company
Response to Interrogatories
of the Office of Consumer Advocate, Set VI
Dated Thursday, May 15, 1997
Docket No. R-0097394

Q.17. What research or information does the Company have that indicates that

A17.

customers want a Handbook to learn about custamer cheice and retail eleciric
competition?

The Company’s customer satisfaction research that is conducted on an ongoing
basis indicates that customers want the utility to be able to answer their
guestions. Interactions with customers on a day-to-day. basis by employees with
customer contact confirm that customers, especially residential and smail
commercial customers, do not fully understand customer choice. The law also
recognizes that there are issues, such as consumer protection from fraud, that
need to be communicated to customers. The focus group research for the New
Hampshire and Massachusetts pilots indicated that customers wanted
“standardized information...so they could compare.” The development of a
Handbook appears to address these needs. Customer reaction to the Customer
Chaice Pilot Handbook, as measured by quantitative and qualitative research by
an outside consultant, will confirm whether or not the Handbook meets customer
needs.



EXHIBIT RDK-4

RECENT PRESS REPORTS

2 July 1997



21y

By ROBERT IIANLEY

HACKENSACK, N.J., April 10 —
Owners of the Oyster Creek nuclear
power plant, one of the nation’s old-
est, said 1aday that they were explor-
ing options to sell or close it by 2000.

Fred D. Hafer, president of Gen-
eral Public Utilities, said the plant, in
cenitral New Jersey, was one of the
least cost-efficient of the nation's nu-
clear plants and woulid be too expen-
sive to operate once free-market
competition begins for electrical cus-
tomers in New Jersey in the late
1990°s.

The announcement comes four
months after the owners of the Con-
necticut Yankee plant declded to
close it. Power industry experts have
noted that changlng economics and
abundant power from non-nuclear
sources have pu older, smaller nuy-
clear plants like Oyster Creek and
Connecticut Yarnkee in peril.

Mr. Hafer said the company was
publicly discussing its plans now, be-
fore making a final decislon, to show
the investment comitustity that the
company was taking aggressive and
decisive steps hefore electricity
prices are decontiolled,

The :zs5ponse was guick: GPU's
“iock voLT b cends ouay n heavy
trading on the New York Stock Ex-
change, closing al $31.75.

Mr. Hafer said deregulation was
the “‘driving force’ behind the plan-
ning, which he said should not be
interpreted as a negative view of the
future of the nuclear power industry,

Currently, company officials said,
it costs 3.7 cents to generate each
kitowatt hour of electricity at Oyster
Creek, while a kilowatt hour fetches
oniy 2.2 cents from retail custamers,

The New York Times
The Oyster Creek plant - hecom-
ing too expensive to aper .,

Costs for nuclear fuel and opera-
tions, including the plant’s $45 mil-
lion annual payroll, account for 3.2 of
the 3.7 cents, a company spokesman,
John Fidler, sald. He said only abou¢
eight of the nation’s other 100 nucle-
ar power plants have higher opera-
tional and fuel costs.

Mr. Hafer sald the company,
which has not ruled cut continuing to
operate Nueter Creek witll ity iicense
expires in 2009, planned to make a
decision by late summer or early
fall. That is about the time the com-
pany must file a reorganization pian
that {s required by the Board of
Public Utilities, the New Jersey reg-
ulatnry agency overseelng the decon-
trol of electricity rates in the state.

Under current plans, deregulation-

is to start in Qctober 1988, with §
percent of the state’s 3.3 millior: elec-
tricity customers to be allowed to
shop for the cheapest rates. More

customers are to be phased in over
six-month intervals, until all are free
to choose suppliers by April 2001.
Gov. Christine Todd Whitman, a
firm advocate of deregulation, has
sald she wants a 5 to 10 percent
.eduction in electricity rates under a
free market. But Mr. Hafer and other
company officials said today that
despite cost-saving measures in re-
cent years, Oyster Creek remained
too uneconomical to provide much of

- a reduction for the 200,000 customers

it serves In central New Jersey.

Power generated by the plant has
also been used in Pennsylvania and
Maryland.

The plant was opened in 1969, At
the time, it was the nation's third
nuclear generating plant. Construc-
tion cost $80 million.

The company's asking price, if it
opts to sell, will be $700 milllon, Mr.
Hafer saild. That figure, he said, rep-
resents GPU's net investment over
the plant's 28-year life.

Much of the money was spent, Mr.
Hafer sald, for improved storage of
radioactive wastes and for new
equlpment to enhance safety after
the accident at the Three Mile Island
nuclear power plant 18 years ago.
GPU aiso owns Three Mile Island.

Mr. Hafer refused to speculate on
the prospects of finding a buyer if a
decision to sell s made. *We'll give It
our best shot,” he sald.

But some industry experts said
finding a buyer was unlikely. Dan
Scotto, an analyst for Bear Stearns,
sald: ““Who i3 going to buy a nuclear
plant that is 30 years old?""

GPU officials say Oyster Creek
has two major drawbacks. It Is
small, with about 620 megawatts of
generating capacity, and has no

room to add a second reactor.

Other plants around the country
have double Oyster Creek’s capacity
and are still able to satisfy staffing
requirements of the Federal Nuclear
Regularory Comsnission with  the
same size labor force — 900 workers
-— as Oyster Creek.

New Jersey's Board of Public Util-
ities must approve any plan for sale
or closure. Philip Leary, a spokes-
man for the board, said a review
would focus on two points — how
GPU planned to replace Oyster
Creek's electricity and what the im-
pact would be on jobs, custamers’
rates and the environment.

Company officials sald today they
had no plans to build any new gener-
ating plants in central New Jersey.
But they said there was a possibility
that other companies would buiid
electrical plants povered by gas-
fired turbines. Suck jants have be-
come conmmon around the nation, If
such a plant one day replaced Oyster
Creek, GPU could buy and distribute
its electricity, Mr. Fidler sald.

Mr. Scotte, of Bear Stearns, said
that although closing the plant would
cost about $400 miflinn, much of the
money has already beeu put away.

The announcement prompted
some immedlate criticism. In the
New Jersey Assembly, John 5. Wis-
niewski, Democrat of Middlesex
County, called for a bar on sale or
clasure,

“GPU ls ceasing to be a generul-
ing utility in new Jersey,” he sald.
“It has abandoned its New Jersey
employees. It has abandpned numer-
ous communities. The utility has es-
sentisffy become a broker of elec-
tricity, a power reseller.”

L66T TudY T soWmI] ya0x maN
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‘Nuclear Plants Face Huge Coststo Fix

By Ross KERBER

Staff Reporter of THE WALL STREET JOURNAL

Pressure sensors at the Zion nuclear-
power plant near Chicago won't survive
hot accidents, Until a recent fix, emer-
gency-coolant monitors were significantly
inaccurate at the Diablo Canyon plant in
California. Vermont Yankee is studying a
permanent solution for a ventilation sys-

tem that wouidn't supply enough air for
control-room operaters in a crisis. Suppos-

" edly fail-safe emergency cooling pumps
are flawed at the Salem nuclear facility in
New Jersey.

These disciosures are part of an un-
usual confessional exercise jn which utili-
ties have toid the U.S. Nuclear Regulatory
Commission of hundreds of cases in which
they have failed to meet the technical
terms of their licenses to operate. The NRC
began soliciting admissions of problems

from the nation’s 109 nuclear-power plants

last October partly in response to whistle-
blowers’ complaints about its own lax over-
sight at several facilities.

The plants were promised freedom
from most sanctions, but the exercise is

AT RIFRe T

_;" (:mlnasztlt:mﬁ'anlt!las’:Jz 2007 & % Closed permanently in December, 1996 by owners led by
i Northeast Utilities.

s e

'}; Off-line pending safety reviews. Owner Unicom Corp. says
m;g neither plant is worth upgrading and both likely wili close
“i permanently around 2005,

s Off-line pending safety reviews. Owners led by Central
'3% Maine Power say sale or closure likely.

nonetheless proving costly for some:
Agency officials say the volunteered infor-
mation raises overall safety concerns for
many nuclear plants — and analysts and
power-company executives expect some
older plants may have to spend as much as
$100 million each to get up to snuft,
Coupied with state moves to.dereguiate
power markets, this additicnal spending
may be enough to prompt the early shut-
down of two dozen nuclear plants over the
next five years, says Bear Stearns analyst

gﬁ#}“ NEEE
M.@!K f.n«isC«m&

Dan Scotto. (An early shutdown is one
occurring before a plant's operating li-
cense expires.) More conservative, NRC
commissioner Nils Diaz estimates only one
dozen eariy shutdowns. He won't name
plants — but the cleanup bill for decommis-
sioning that many facilities would be in the
vicinity of $7 billion. .

“There’s never been a bloodletting like
this,” says Stephen Maloney, a utilities
consultant in Boston, Centerior Energy
Corp.'s president for power generation,

RDK-2-2
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Problems

Gary Leidich, says: “A lot of utilities are
looking really seripusly at shutting down if
they have a big regulatory problem.”
Three early closures have already been
announced since December—the two reac-
tors at the Zion plant, owned by Unicom
Corp., and the Connecticut Yankee reac-
tor, primarily owned by Northeast Utlli-
ties. Also, the largest owner of the Maine
Yankee plant, Central Maine Power Co.,
has said that an earty shutdown is likely if
a buyer can't be found. A factor in all these
cases is the projected cost of fixing techni-
cal problems. .
Most observers think vulnerable reac-
tors are those with-fuel and labor costs
above two cents per kilowatt-hour. That
would include plants like Ilinova Corp.’s
Clinton, Ill., reactor; Centerior’s Perry,
Ohio, plant; and GPU Ine.'s Qyster Creek
facility in New Jersey, all of which ran
with variable costs around 2.5 cents or
more according to a Utility Data Institute
analysis of 1995 filings, the most recent
available. Oyster Creek is slated for clo-
sure or sale; Illinova and Centerior say
they have since made improvements.
Unicom and the other utilities say their
decisions stem from economics, not safety
Please Turn fo Page B§, Column 5

' Some Nuclear Plants
Face Huge Expenses

To Remedy Problems

Continued From Page Bl

concerns. But in the nuclear industry, the
two are inextricably linked. When regula-
tors demand more safety precautions and
oversight, operating costs rise — often to
levels that aren’t- competitive with other
forms of power production.

Maine Yankee's owners have shelled
out $13 million a month for replacement
power since Decembet, when the plant was
taken off-line so engineers could fireproof
control wires as described by licensing

documents. Zion told regulators in April .

that some stress monitors on steam tubes
would likely fail in the accidents they were
supposed to help detect, while other de-
vices were never tested to see if they could

withstand high temperatures. Both condi-

tions could make it difficuit to prevent a

radicactive leak, and the latter problem,

"*has existed since original installation in
1973,” the plant's report states. ’

Tom Maiman, Unicom's chief nuclear - _
officer, says the devices will be tested and -

replaced if necessary before Zion runs
again. He says the issues weren't spotted

before bhecause ‘‘we've never had the.

question raised before.”’.

In other cases, Diablo Canyon man-
agers say that they have since recalibrated

the faulty measuring instruments and that .

public safety wasn’t endangered because
operators had other ways to measure cool-
ant levels. At the Vermont Yankee-nuclear

plant, operators have since set aside more -

portable ventilation fans to keep air in the
control room breathable in accidents.

, Collectively, such problems weaken the

plants' multipte defenses against acci-
dents, says NRC Chairman Shirley Jack-

son. “When we didn't look as hard or as -
directly” for these issues, the industry

didn't look either," she says.

Supporting that, the U.S. General Ac-'- :
counting Office yesterday released an au-.

dit criticizing the NRC for lax enforcement
of its own rules at the Millstone facility in
Waterford, Conn.; Nebraska's Cooper
plant; and Salem. To improve its effective-
ness, the auditors wrote, the agency must
start “holding the licensees accountable
for fixing their plants’ preblems more
promptly and addressing'management is-
sues more directly.” The reviewers did

praise some recent chaiges, yuch as.ihé’
NRC's insistence that plants meet the: -
terms of their licensing documents, :n:;;
Privately, company managers say that:
effort and others begun by Dr. JackSom}
aren't justified by the incremaental safety:
benefits they bring. Executives cheered?
when the NRC's Mr. Diaz, who I3 conglds?
ered more lenient than Lr. Jackson, saigat;
a recent regulatory conference hat fewof ¢
the findings raise pressing safety {ssudSins
But even Mr. Diar 53y¥3 romparies:
weren't living up to a promise mude about+
gix years ago to make sure they hadzfiis
place all the safeguards their planming?
documents describe. lle notex a recent:
spot-check of the remaining Three Mg}
Island reactor in Pennsylvanin ihat qoeg:
tioned whether pumps could nwitch *be-
tween two supplies of coolunt quicklfa
enough to prevent the reactor'n fuel ¢ores:
from heating up dangervusly during some?
accident seenarios. prrmapitd
Despite the amnesty, the ayency mays
fine owner GPU because the problems®
weren't found by the compity. Governw
ment inspectors found a similar issudlatl -
the Salem plant in New Jernay, whiclrs-
owner Public Service Electric & GasxCo? .
pledges to fix before restartin the reafioe,
this summer. ‘ et
Raiph Beedle, senior vice pregidenofs
the industry-funded Nuclear lergy Io5ts
tute, acknowiedges the findingx but SEys®
utilities never made the promine descri hede
by Mr. Diaz, who didn't become n commiss:
sion member until Jast year. ltnther, sfy3;
Mr. Beedle, the NRC cut back nn its owm
inspections around 1991 becaunn of budget.
tightening. —
“When you have a vast arrny of regpa™
tions, some things don't get done the ways:-
the managers say they should,” says ¥
Beedle, who adds that the industry fag;
made safety progress duriny the same«
period by reducing radlation rxposurg .
workers. ““Are those (hings thnt don't%Fet;
done putting the plants at risk? 1'd argue:
no, but in the meantime yuu take ol
heat.” ’ v
Earty closures will force the gqies:

‘ tion of whether electric-compuny rates

payers or utility shareholders xhould pay.
for billions of dollars of cleanp expenses,”
which were supposed t¢ be cullncted over-
the plants’ expected life Spany. l'ew plafits |
have yet collected even half of their tigtal®
decommissioning costs. avernging

million apiece: Unicom -estimntes it awille
cost $600 million to dispuse of thr Zion pfEHE
after it closes, of which only 5250 milljorr-
has been collected. The utility nays it mays
seek rate increases to meet the costs, §
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REBUTTAL TESTIMONY OF ROBERT D. KNECHT

Please state your name and describe your previous involvement in these proceedings.
My name is Robert D. Knecht. I filed direct testimony in these proceedings on 2 July
1997 on behalf of the Pennsylvania Office of the Small Business Advocate.

Please summarize your rebuttal testimony.

[ address two issues. First, | revisit the question of how to modify CTC charges in the
event that the Commission determines that stranded costs are less than PP&L’s proposed
"residual CTC" revenues. I am addressing ‘this issue in light of the large reductions in
stranded costs presented by experts representing OCA and PPLICA, and in view of the
various experts’ proposals for allocating and recovering these costs. From this review,
I conclude that, if the Commission determines that stranded costs are substantively less
than PP&L proposed CTC revenues, class-specific CTC revenue requirements should be
determined by amortizing stranded costs over the transition period and allocating those
costs to the various classes using a broad-based generation cost allocator. Second, I rebut
the recommendations of several witnesses that PP&L’s cost allocation methodology
approved by the Commission in R-943271 be changed with respect to allocation of
universal service costs. The existing, Commission-approved allocation method, as

proposed by PP&L in these proceedings, should be continued.

5 August 1997




10

11

12

13

14

15

16

17

18

19

20

21
22

Stranded Cost Assignment and Recovery

Q.

Can you contrast the CTC determination methods proposed by PP&L in the extant
proceedings and the methodology proposed by PECO in its restructuring filing?
PP&L has proposed that class-specific CTC charges be developed by taking existing rates,
backing out allocated transmission and distribution costs and further backing out market
prices for power, resulting in a "residual CTC" assignment of stranded costs. Under
PP&L’s calculations, the revenues from the residual CTC charges are insufficient to
recover all stranded costs. It is my understanding that PECO has proposed a different
method, in which utility generation service rates are calculated as the residual. PECO’s
method begins with existing rates and subtracts transmission/distribution costs and
allocated stranded costs to produce the utility generation service rates. PECO’s method
apparently has received criticism because the residual generation rates were below market
prices, providing utility generation service with a significant competitive advantage.

Is one approach superior to the other?

Neither is superior in all cases. If, as in the case of both the PP&L and PECO proposals,
residual CTC revenues are less than stranded costs, the PP&L method is preferable, since
it does not provide utility generation with a competitive advantage thét would impede the
development of a competitive market.! However, under the residual CTC method, it is
possible that CTC revenues could exceed (in present value terms) the calculated stranded

costs. In that event, to avoid over-recovery, the effective allocation of CTC charges to

' Of course, for the PP&L method to be competitively neutral, it is necessary that the market price

forecast used to set utility generation rates be based on the expectations of potential market entrants.

2 5 August 1997
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the various classes that falls out of the residual CTC approach must be modified in some
way. The generic options for doing so are (a) shortening the period of CTC recovery, (b}
amortizing stranded costs over the recovery period and allocating them amongst the
classes, and (c) scaling back the residual CTC proposal. The balance of this section of
my testimony addresses the issue of the appropriate method to use for making such a
modification.

Q. Please summarize the alternative methods for assigning stranded costs to individual
rate classes that have been proffered by PPLICA and OCA in these proceedings.

A. Mr. Baron, representing PPLICA, advocates a residual CTC approach. Under PPLICA’s
calculation of stranded costs, however, residual CTC revenues are sufficient to recover
stranded costs within the first year of the transition period. Mr. Baron therefore proposes
to impose the residual CTC only until stranded costs are recovered.’ Alternatively, OCA
expert Ms. Lee Smith proposes that stranded costs be amortized on a levelized basis over
the transition period, and allocated to each class on the basis of the 12 CP production
plant allocator.’

Q. What are the implications of the different methods of allocating stranded costs?

The PP&L, PPLICA and OCA methods are summarized in the table below, and compared

? Direct Testimony and Exhibits of Stephen J. Baron on Behalf of the PP&L Industrial Customer
Alliance, July 1997, page 11 lines 5-13 and Exhibit (8JB-5).

* Direct Testimony of Lee Smith on Behalf of Office of Consumer Advocate, July 1997, page 10 line
4 to page 12 line 2, page 14 lines 15 to 17 and Exhibit L.S-5, page 1. Note that the allocator shown in
Exhibit LS-5, page 1 of 38.39 percent for the RS class matches the generation level demands allocator
(D10) for RS service shown on page 18 of Exhibit JMK-1 (2,044,279/5,325,423). 1 assume that Ms, Lee
advocates applying the same allocator to the other rate classes for allocating stranded costs.

3 5 August 1997
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to a straight energy allocator, Details and workpapers are provided in Exhibit RDK-R1.
The PP&L and PPLICA methods differ primarily because PP&L recovers CTC revenues

over 7 years while PPLICA is calculating its residual over one year.

EFFECTIVE CTC ALLOCATORS
PP&L PPLICA OCA kWh
Residential 35.2% 33.4% 40.2% 36.8%
General Service 34.3% 31.7% 28.0% 26.9%
Large Power 23.9% 29.2% 21.1% 23.9%
Interruptible 4.4% 3.6% 8.0% 10.4%
Other 2.2% 21% 2.6% 2.1%
Total 100.0% 100.0% 100.0% 100.0%

Does a strong economic rationale exist for how to allocate stranded costs amongst
the classes?

Unfortunately not. Recovery of stranded costs is, of itself, economically inefficient, and
is justifiable only on fairness and possibly legal grounds. Thus, in terms of providing
efficient (marginal cost) price signals, there is no theoretically correct method for
allocating these costs. In effect, these costs are more like a tax than a cost signal.
Moreover, even using embedded cost of service principles, the stranded costs computed
by PP&L and the intervenors consist of a hodgepodge of cost and revenue items that are
not easily identifiable as peak demand related, energy related, or any other obvious
allocator. While stranded costs related to utility generation plant (as calculated by PP&L)

represent the great majority of stranded costs, it is not correct to simply assume that these

4 5 August 1997
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costs are demand-related. The stranded cost calculation (using etther PP&L’s method or
alternative methods proposed by other intervenors) consists of measuring the difference
between what the utility would have earned under regulation and what it is expected to
earn under competition. That calculation includes all of the fixed and variable costs that
would be recoverable under regulation, as well as the energy-related and demand-related*
components of forecast market revenues. Afttempting to segregate that calculation into
demand and energy components for the purpose of cost allocation would be extremely
difficult and controversial at best. Moreover, stranded costs include costs associated with
above-market NUG contracts and regulatory assets, complicating any potential
classification/allocation scheme. Probably the most that can be safely said is that these

costs are related to generation, rather than transmission, distribution or customer service.

Q. How then should stranded costs be allocated, if there is significant room under the
rate cap?
A. Since cost causation is problematic, I conclude that the primary criteria should be (a)

fairness, (b) minimizing the economic distortions caused by stranded cost recovery, and
(c) simplicity.

0. How does the fairness criterion affect the choice of allocator?

A Using the fairness criterion, I recommend that the residual CTC approach proposed by Mr.

Baron be rejected. Under the residual CTC method, classes are therefore effectively

* The market revenue forecast includes both an energy-related charge and a demand-related charge.
However, the problem is more complex than that, since the energy charge is time-of-use based, and
therefore contains an implicit demand component. PP&L’s. existing cost allocation method for energy
costs does not differentiate by time-of-use.

5 5 August 1997



1 allocated stranded costs based on how much room exists under the rate cap. Classes such
2 as GS-1 and GS-3 which have historically over-recovered costs are therefore assigned a
3 greater share of stranded costs.* Thus, Mr. Baron’s approach serves to extend and
4 | exacerbate a historical inequity.
5 Q. What are the implications of the criterion for minimizing economic distortions?
6 A, There are two implications: amortization of costs over the transition period and allocation
7 of stranded costs amongst the rate classes. First, as noted in my direct testimony, !
8 recommend that the allowed stranded costs be amortized over the entire transition period,
9 rather than front-loading costs into only the early years® Second, the criterion for
10 minimizing economic distortions suggests that a broad-based allocator is appropriate, so
11 that all customers share in paying the "tax."
12 Q. Specifically, how should stranded costs be amortized over the transition period?
13 A. Stranded costs are computed on an NPV basis. PP&L proposes to use a weighted average
14 cost of capital discount rate, and my direct testimony recommends use of the cost of
15 equity as a discount rate. Whichever discount rate is adopted by the Commission should
16 be used to amortize the present value of stranded costs over the transition period on a
17 levelized basis. Computationally, the amortization is equivalent to determining the
18 payment for a fixed rate mortgage, such that the present value of the annual CTC
19 revenues equals the allowed stranded costs.
20 * Direct Testimony and Exhibits of Robert D. Knecht on Behalf of the Office of Small Business

21 Advocate, 2 July 1997. See pages 40-41 and Exhibit RDK-2, Schedule 7 which shows that average per
22 kWh CTC revenues are much higher for the GS classes under the PP&L residual CTC method.

23 ¢ Ibid., page 12 lines 12 to 15.
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1 Q. But won’t a levelized CTC payment scheme cause bundled rates to rise through the
2 transition period as market prices rise?
3 A. Yes, but that result can be seen as an advantage. Since bundled rates will move with
4 market rates, consumers will face more efficient price signals.
5 Q. Once stranded costs are amortized over the transition period, what altocator do you
6 propose to use to assign the costs to the various classes?
7 Al In light of these considerations, I recommend that a broad-based, unbiased total generation
8 cost allocator be developed. I suggest that PP&L produce a revised cost of service study
9 for generation service (both energy and non-energy costs) using a levelized rate of return
10 methodology, such that classes which have historically over-recovered costs are not
11 penalized in the allocation process.” The allocator for stranded costs would then be each
12 class’ share of total allocated generation costs.
13 Q. Since generation costs are allocated either on a 12 CP or an.energy basis, why are
14 you not proposing a weighted average of these allocators?
15 Al My interpretation of the Commission’s Order in R-943271 1s that interruptible service
16 should not be allocated generation plant costs via a simple allocator.®* Thus, any effort
17 to produce a weig"hted average allocator would overstate costs assigned to interruptible
18 customers relative to the aipproved cost allocation method. That Order appears to
19 generally approve the PPLICA proposal, which allocated generation plant costs to
20 " Of course, classes which historically over-recovered costs will continue to do so for transmission and
21 distribution service.
22 ® Pennsylvania Public Utility Commission, Opinion and Order, 27 September 1995, page 196-197.
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interruptible customers based on the 12 CP allocator, but provided a cost allocation credit
equal to the tariff credit. Neither of the simple allocators reflect this credit. (Note that
this logic also argues against the unadjusted production plant allocator proposed by Ms.
Smith.) Therefore, for historical consistency and fairness reasons, I-recommend that
PP&L produce a levelized rate of return cost allocation study that allocates costs to
interruptible customers using the methods approved by the Commission in R-943271.°
Mr. Knecht, in your direct testimony, you recommended a scaleback of the PP&L
proposed CTC charges in the event that room exists under the cap. Why are you
proposing an alternate solution now?

When I filed my direct testimony, I had not considered the possibili.ty that the approved
stranded costs might be significantly less than residual CTC revenues. My scaleback
proposal was therefore designed for simplicity, since any allocation of stranded costs near
the residual CTC revenue level could easily cause rate cap problems. Thus, a scaleback
proposal still makes sense if estimated stranded costs are at or near residual CTC
revenues. However, if estimated stranded costs fall substantively below residual CTC
revenues (say more than 10 or 20 percent below residual revenues), fairness should

override simplicity as the key criterion.

® Note that Exhibits JMK-1 and JMK-2 filed in these proceedings do not incorporate any credit to
interruptible customers -- neither the PP&L nor the PPLICA proposals from R-943271. (See, for example,
Exhibit JMK-1| at page 55-57 lines 53 and 54, wherein adjusted electric plant equals total electric plant.)
For the purpose of allocating stranded costs, the Commission-approved credit should be restored.

8 5 August 1997



1 Universal Service Cost Allocation and Rates

2 Q. Please summarize the views of the experts who recommend changes to allocation of -
3 universal service costs.

4 Al OTS expert Mr. Stephen Reed proposes that universal service costs be allocated and
5 recovered in rates on an energy consumption basis.”® OCA expert Ms. Nancy Brockway

6 also proposes that universal service cost be allocated on an energy consumption basis."'

7 AARP’s expert Dr. Cooper appears to propose a weighted energy allocator for assigning

8 universal service costs, wherein kWh for non-residential classes are weighted more heavily

9 than residential classes."

10 Q. What are the tariff implications of these proposed changes on PP&L’s tariff?

11 Al The experts recommending these changes are not specific about how the proposed tariffs
12 should be modified to reflect the changes. The problem is complicated a little by the
13 issue of over- or under-recovery of stranded costs described in the preceding section.
14 Under PP&L’s basic proposal, changing the allocation of universal service costs would
15 affect allocated distribution costs. Distribution costs allocated to the residential and GS-1
16 classes would decline, while costs allocated to other classes would rise. Under the PP&L
17 (and PPLICA) residual CTC approach, the change in allocated dis;:ribution costs would
18 then cause a change in transmission/distribution rate charges. Because CTC’s are
19 ' Direct Testimony of Stephen M. Refed Office of Trial Staff, 27 June 1997, page 6, lines 1-3.

20 “! Direct Testimony and Exhibits of Nancy Brockway Conceming Universal Service Issues, July 1997,
21 page 44 lines 9-12.

22 ' Testimony of Dr. Mark N. Cooper on Behalf of American Association of Retired Persons, July 2,
23 1997, pages 32-33. Note that Dr. Cooper is not specific about how the weighits should be established.

9 5 August 1997



1 computed as a residual, however, these changes would then be offset by an opposite
2 change in the CTC charge for each class. Thus, no class would see any changes in utility
3 service rates. Under the OCA-proposed stranded cost allocation scheme, however, a
4 change in allocated distribution costs would again change transmission/distribution rates,
5 but no offset would occur in the CTC."” Thus, under the OCA aliocation method (all
6 other factors being equal), the non-bypassable utility rates would decline for residential
7 and GS-1 service and increase for the other rate classes.
8 Q. Is changing allocation of universal service costs to an energy allocation scheme
9 justified on a cost causation basis?
10 A. No. Universal service costs benefit only residential class customers. On a cost causation
11 basis, universal service costs should be directly assigned only to the residential classes.
12 However, I did not and am not recommending such a change in these proceedings. Many
13 universal services costs are recorded by PP&L in its "Customer Service and Information"
14 account, which is allocated on an unweighted customers basis. That account includes
15 costs incurred for other classes." Thus, [ believe that an unweighted customer allocator
16 is generally reasonable for these combined costs on a causation basis. Moreover, the
17 Commission approved that allocation in its decision in R-943271, and the issue was
18 apparently uncontested. If universal service costs were to be directly assigned to the
19 " Of course, if an increase in allocated universal service costs pushes a class over the rate cap, the

20 CTC must needs be reduced.
21 " In its last base rates proceeding, PP&L had claimed costs for a program designed to help small

22 businesses in its service territory, and allocated those costs via the unweighted customer allocator. The
23 Commission disallowed those costs in its Order in R-9434271 (pages 70 - 71).
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residential classes, it would be necessary to go back to other customer service costs and
develop a new allocator. [ deem that such a scheme would add needless complexity for
little gain in the context of this restructuring proposal.

Does the Competition Act require that a change be made in the allpcation method
for universal service costs?

I cannot offer a legal opinion. My interpretation of the Spﬁt of the Act and the
Commission filing guidelines is that existng rates and cost allocation methods should be
maintained until the various rate caps expire. While §2804(9) of the Act mandates a non-
bypassable charge for universal service, the rate cap provisions in §2804(4) constrain

changes that can be made in overall rates. Also, judging by the intervenor evidence filed

. in this case, it seems that cost allocation is not widely viewed as "on the table." Aside

from universal service issues, little evidence has been filed about allocating retail
jurisdictional costs amongst the rate classes. Moreover, a recent Commission Order
indicates that it interprets §2804(7) of the Act as prohibiting intra- or inter-class cost

shifting, and it rejects per kWh allocation scheme:

“Several commentors support a kwh assessment on all customer classes.
We cannot accept this recommendation because it places a disproportionate
responsibility for funding universal service and energy conservation
programs on high kwh (high volume) users in vialation of Section 1301.
Further, the Adct ar $§2804(7}) prohibits interclass and intraclass cost
shifting. Assessing a funding mechanism on kwh use is inconsistent with
rate treatments for these programs in recent base rate cases."

** Pennsylvania Public Utility Commission, Order, Docket No.  IM-00960890F0010; July 11, 1997.
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Suppose that the Act is interpreted to allow cost shifting and significant room exists
under the rate cap for changes in cost allocation at PP&L. How should the
Commission address proposals for changes in cost allocation and inter-class rate
design?

If cost allocation issues are on the table, they are best addressed after the Commission has
determined the magnitude of stranded costs. Because the rate design proposals are
significantly constrained by the magnitude of the allowed stranded costé, I suggest that
a second proceeding be undertaken for cost allocation. If significant room exists under
the cap, I expect that many proposals would come forth for adjusting the cest allocation
method and rates. For example, under PP&L’s proposal, small business customers are
allocated generation, transmission and distribution costs at rates of return well in excess
of system average. If room exists under the rate caps, PP&L might use a second
proceeding to continue to make progress toward eliminating this historical inequity.
Does this conclude your rebuttal testimony?

Yes.

12 ' 5 August 1997
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EXHIBIT RDK-RI1 R-00973954
Comparison of Proposed Allocation Schemes for CTC's
| I | | l
PP&L R:-_ﬂ'clfuar Alfocation CTC Revenues (millions)
Percent PY 1999 2000 2001 2002 2003 2004 2005
RS 34.6%) 1,309.71 338.41 308.16 267.78 22998 223.85 216.48 223.73
RWO 0.0% (0.32) (0.04) (0.05) (0.06) (0.08) (0.08) (0.09) {0.09)
RW] 0.0% 0.13 0.04 0.03 0.03 0.02 0.02 0.02 0.02
RTD 0.0% 0.51 0.13 0.12 0.10 0.09 0.09 0.08 0.09
RTS 0.6% 22.88 5.57 3.17 4.68 4,57 4.30 3.88 3.59
GS-1 7.2% 274.05 64.04 61.11 36.31 51.96 51.20 T 4916 50.14
Giv 0.0% 1.79 0.48 .43 0.37 0.31 .30 0.28 0.30
GI1C 0.0% (0.44) (0.07) (0.08) (0.09) (0.09) (0.10) (0.11) {0.12)
GS-3 27.0%| " 1,020.68 251.85 234.69 | 209.36 185.41 180.55 175.82 181.50
G3C 0.0% 0.93 0.26 0.24 0.19 | 0.18 0.15 0.12 0.11
G3v 0.0% 0.33 0.09 0.08 0.07 0.06 0.05 0.05 0.05
LP-4 14.2% 537.17 133.57 [24.09 109.95 97.88 93.93 9498 91.15
L4C 0.0% 0.05 0.01 0.01 0.01 0.01 0.01 0.01 0.00
LP-5 8.0% 303.31 74.56 69.59 62.31 36.38 54.24 52.07 52.27
LP-6 1. 4% 54,61 13.81 12.75 11.24 | 10.08 9.58 8.05 8.96
LPEP 0.3% 11.14 2.69 2.51 2.28 2.07 2.02 1.97 | 2.00
ISP 0.7% 28.39 7.23 6.69 5.85 544 4.99 453 4.34
IST 2.9% 109.63 28.77 26.31 22.62 21,18 18.98 16.66 15.33
ISM 0.8% 28.93 7.23 6.71 5.96 5.78 3.21 4.64 4.36
[S1 0.0% 0.07 0.03 0.02 0.01 0.01 0.01 0.00 (0.00)
GH-2 0.4% 14.73 3.49 330 3.02 2,78 2.7 2.63 267
GH-1 | 1.5% 56.47 14.10 13.05 11.61 10.29 92.92 9.57 9.78
BL 0.0% 0.64 0.15 0.14 G.13 a.12 0.13 a.11 iz
S/L 0.3% 11.48 287 2.62 2.33 2.10 2.07 1.99 1.95
Total 100.0%| 3,786.86 949.27 87778 776.06 686.53 - 664.09 643.91 652.25
Sources: Revenues -- OCA-111-39; Discount Rate -- OSBA Statement No. I (11.5 perceny)
| | I
PPLICA Residual Allocation (s000) PP&L Allocators
RS 33.1% 233.88 Generation Level Percents
RTS 0.4% 2.48 Demand | Energy Demand | Energy
RTD 0.0% 0.09 RS 2,04428 | 11,886.36 38.4% 35.5%
GS-1 6.5% 4574 RTS 97.37 424.09 1.8% 1.3%
GS-3 | 25.2% 178.29 GS-1 268.66 1,660.72 5.0% 5.0%
18-1 0.0% 0.01 GS-3 1,224.07 7,330.15 23.0% 21.9%)
LP-4 13.5% 95.27 LP-4 631.33 4,413.53 11.9% 13.2%
[S-P 0.6% 4.42 ISP 62.16 44253 1.2% 1.3%
LP-5 7.6% 53.68 LP-5,6 470.82 3,418.37 8.8% 10.2%
LP-6 7.8% 55.20 IST 297.00 2,464.38 5.6% 7.4%
IS-T 2.3% 16.52 LPEP 23.26 152.92 0.4% 0.53%
LPEP 0.3% 2.01 1SA 66.29 554.93 1.2% 1.7%
ISA 0.6% 3.97 | Standby 2.10 11.91 0.0% 0.0%
Standby 0.1% 0.52 GH 128.09 590.33 2.4% 1.8%
GH 1.8% 12.48 SL/AL 10.00 114.31 0.2% 0.3%
BL 0.0% 0.11 Total 3,325.42 | 33,464.55 100.0% 100.0%
SL/AL 0.3% 2.19 [ :
Total 100.0% 706.86 Source; Fxhibit JMK-]
|
Source: Exhibit _ SJB-3 |

Rebuttat Testimony of Rebert D, Knecht
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SURREBUTTAL TESTIMONY OF ROBERT D. KNECHT

Please state your name and describe your previous involvement in these proceedings.
My name is Robert D. Knecht. I filed direct testimony in these proceedings on 2 July

1997 and rebuttal testimony on 5 August 1997, both on behalf of the Pennsylvania Office

24
25
26
27
28
29

of the Small Business Advocate.

Please summarize your rebuttal testimony.

My conclusions can be summarized as follows:

1

Mr. Schadt claims that | have presented a stranded cost estimate in my direct
testimony. I have not. Mr. Schadt therefore cannot use my direct testimony
to conclude that the stranded cost estimates of OCA and PPLICA expert
witnesses are unreasonable.

Mr. Guth’s critique of my proposal to use the return on equity discount rate for
both stranded costs and CTC revenues is not consistent with finance theory.
The weighted average cost of capital (WACC) methodology can only serve as
an approximation to theoretically correct discounting methods. In this case,
because of the timing difference between stranded cost incurrence and CTC
recoveries, the WACC method is a poor approximation.

In rebutting my proposal to make the proposed competitive rate design (CRD)
optional for GS customers as well as customers, Dr. Tierney and Mr. Krall
have ignored significant pieces of my direct testimony and misinterpreted
others. Their rebuttal provides no credible reasons for making the CRD
mandatory for GS customers.

Mr. Kasper’s rebuttal arguments regarding my rate design proposals for the GS
classes are not consistent with sound rate design principles.

Consistent with my direct testimony, Mr. Kasper has expressed willingness to
phase out the EDI/IDI credits if the Commission finds that to be allowable
under the rate cap provisions of the Act. However, if the credits are retained,
Mr. Kasper does not present an economically sound rebuttal case for why
PP&L should be allowed to use these credits to reduce competitive entry into
its markets during the transition period.

15 August 1997
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6 In his critique of intervenors’ energy price forecasts, Dr. Jones attempts to
paint all of the intervenors with one brush. His arguments are not applicable
to my direct testimony and therefore do not refute my conclusion that he has
used a low-end energy price forecast.

-7 ~In the-longer term, market-electricity-prices-can-be-expected-to cycle-around

the cost of power from replacement capacity. In my direct testimony, I
presented an analysis using Dr. Jones® figures demonstrating that his price
forecast was insufficient to trigger investment in new capacity by independent
producers. Dr. Jones’ rebuttal testimony presents an analysis using my
methodology. However, in his analysis, he has incorporated new, much more
optimistic assumptions than those he used in constructing his direct case and
which he provided in response to various interrogatories. When his analysis
is corrected for these inconsistencies and other errors, I conclude again that Dr.
Jones™ electricity price forecasts are insufficient to trigger investment in new
generating capacity in PJM. Based on this analysis, Dr. Jones 2016 price
forecasts for capacity and energy are about 20 percent below those levels
needed to induce new capacity construction in 2005.

8 Professor Kalt and Dr. Jones misunderstand or mischaracterize my direct
testimony with respect to a couple of general methodological issues, I rebut

their assertions and clarify my direct testimony herein.

These conclusions are addressed in the sections below with corresponding numbers.

Stranded Cost Claim

Mr. Schadt’s rebuttal testimony contains a chart at page 18 that indicates that the
OSBA has submitted a stranded cost estimate of $3.9 billion. Is this correct?

No. This is a serious mischaracterization of my direct testimony. Neither I nor the
OSBA have submitted a stranded cost estimate in this case. Mr. Schadt therefore cannot
use my direct testimony to conclude, as he does at page 19 lines 4 to 8, that the OCA and
PPLICA estimates are unreasonable. The $3.9 billion figure from my direct testimony

reported by Mr. Schadt at page 18 represents only the impact on PP&L’s calculations of
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changing the discount rate. It does not reflect any other changes that might result from
my other conclusions, or from other potential changes in areas that I have not addresssed.
As my direct testimony states, PP&L’s filing contains other problems which need be
corrected before stranded costs can be reasonably estimated. For one, my direct testimony
demonstrates why PP&L’s market electricity price forecasts are overly conservative for
the purposes of estimating stranded costs. Thus, for that reason also, PP&L’s stranded
cost estimate is overstated, However, in my direct testimony, I did not prepare an
independent price forecast to input into Mr. Schadt’s stranded cost model, and I did not
therefore estimate the magnitude of PP&L’s "undue conservatism.” Nevertheless, that
problem exists and should be corrected. Moreover, | have not performed a detailed
review and analysis of PP&L’s calculations and assumptions in all aspects of its stranded
cost calculation. For example, I have not addressed the issue of the reasonableness of
including fossil plant decommissioning costs in the stranded cost calculation. Thus, PP&L
and Mr. Schadt cannot assume that I deem their calculations to be correct because I have

not expressly addressed those issues in my testimony.

Discount Rates for Stranded Costs

Mr. Guth criticizes your method for discounting stranded costs. Are his criticisms
valid?

No. Most importantly, while Mr. Guth makes several criticisms of my analysis, he does
not addressed the primary issue. That is, under PP&L’s proposed discounting approach,

the present value of shareholder returns under deregulation plus full CTC are higher than
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they would be under continued regulation, when both returns are discounted at the after-
tax cost of equity.! Even Mr. Guth’s Exhibit. LAG-5 which purports to show that my
method is incorrect demonstrates how equity holders are better off under deregulation plus
CTC than under continued regulation.” I do not believe that it is the intent of the Act
to allow shareholders to earn a better return under deregulation plus stranded cost
recovery than under continued regulation.

Q. At page 24, lines 5 to 15, Mr. Guth indicates that you incorrectly discount debt cash
flows at the after-tax cost of equity in Equation (4) of your direct testimony. Is this
correct?

A. No, Mr. Guth is simply wrong. He muddles the issue by starting at Equation (4) of my
direct testimony. Equation (4) is a reshuffled version of Equation (3), designed to
extricate CTC revenues from the other terms. Equation (3) establishes the discounting
principle that I use in my analysis. As detailed in my direct testimony, it is based on
principles with which PP&L agreed, at least prior to filing rebuttal testimony. If there
is an error in Equation (4), it must exist in Equation (3). Similarly, if there is no error
in Equation (3), there is no error in Equation (4), since they are algebraically equal.
There is no error in Equation (3). For clarity, I include Equations (3) and (4) again in

this testimony as Equations (S1) and (S2) below:

' For simplicity in this discussion, | assume that the present value of CTC revenues are set equal to
the present value of stranded costs. As noted in my direct testimony, rate cap considerations may preclude
full recovery of stranded costs. The rate cap issue, however, does not affect the choice of the correct
discount rate.

* In Exhibit LAG-5, after-tax returns to equity holders discounted at the equity cost of capital are
$57.58 under deregulation plus CTC compared to $56.79 under regulation.
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Equation (S1) contains equity cash flows on both sides of the equation. On the left hand
side; returns to equity as allowed under regulatioﬁ are specified directly as the allowed
equity return times the equity component of rate base. On the right hand side, the cash
flows are after-tax returns to equity holders. After-tax cash flows to equity holders under
deregulation are after-tax revenues minus all costs, including interest. Since both sides
of the equation represent cash flows to equity holders, they should be discounted at the
equity cost of capital.

But, by including debt cash flows in the numerator on the right hand side of
Equation (S1), aren’t you effectively discounting those debt-related cash flows at the
cost of equity?

No. Since debt costs are subtracted from revenues and operating costs, the numerator, in
aggregate, represents cash flows to equity holders. Equity cash flows, by definition, must
be calculated after the debt cash flows have been subtracted out. Thus, the entire
numerator term should be discounted at the cost of equity. In one sense, Mr. Guth’s error

is that he has used the same kind of intuitive logic that he rebuts in other parts of his
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testimony. For example, as detailed in his algebra in Exhibit LAG-4, Mr. Guth
demonstrates that an after-tax discount rate is appropriate for pre-tax cash flows. While
it is not intuitively obvious why an aftér-tax discount rate should be applied to pre-tax
cash flows, the logic and algebra in my direct testimony support Mr. Guth’s conclusions
in this regard. Similarly, just because debt cash flows appear in the numerator of
Equation (4), there is no reason to simply assume that the weighted average cost of capital
(WACC) discount rate is appropriate. Equations (S1) and (S2) show why the equity cost
of capital is the appropriate discount rate for this example.

But,.under the adjusted present value method_for financial analysis, aren’t different
cash flows discounted at different rates?

Yes. However, Mr. Guth does not appear to advocate an adjusted present value (APV)
method. He advocates an approximation to the APV, namely the adoption of a weighted
average cost of capital method. Nevertheless, if APV were to be correctly applied to this
problem (as opposed to PP&L’s approximation method), my conclusion remains correct. ..
Stranded costs and CTC revenues, as computed in PP&L’s method, should be discounted
at the after-tax cost of equity.

What do you mean when you say that WACC is an approximation to the
theoretically correct method of discounting?

Equity cash flows should be discounted at the cost of equity. Debt cash ﬂoWs should be

discounted at the cost of debt. Sometimes, for simplicity, financial analysts opt to
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discount the combined cash flows to debt and equity using an adjusted cost of capital.’
However, it must be recognized that this technique is an approximation. The present
value of after-tax cash flows to debt plus equity holders, discounted at the adjusted cost
of capital, is only approximately equal to the sum of the present value of cash flows to
debt holders discounted at the cost of debt and the present value of cash flows to equity
holders discounted at the cost of equity. Brealey & Myers cite two such approximations,
the Modigliani-Miller method and the WACC method. PP&L has chosen the latter.
However, analysts recognize that these approximations are precise only under specific
circumstances.” The WACC is a linear approximation to discounting different cash flows
with different rates. However, discounting is not a linear mathematical operation. Thus
the WACC is exact only in special circumstances. These circumstances do not obtain in
this case.
Q. Can you give an example?

Yes. Mr. Guth presents a modified version-of my.example in-his Exhibit LAG-5. -His
version shows the returns to both debt and equity holders discounted at the WACC, and

demonstrates that overall return is the same using PP&L’s method. However, as I

Y "Calculating APV is not mathematically difficult, but tracing out and evaluating a project’s financial
side effects takes financial sophistication. Many firms use a simpler procedure. They adjust the discount
rate rather than adjusting present value. This allows them to calculate net present value only once, rather
than the tow or more times required by APV. They set the discount rate for project acceptance equal to
an adjusted cost of capital which reflects the opportunity cost of capital and the project’s financing side
effects.” Brealey, Richard and Steward Myers, Principles of Corporate Finance, 1981, page 406.

“ Ibid., pages 400-418.

* "Like MM's formula, the weighted average formula is only exact when the project is expected to
generate a level perpetual cash-flow stream and to support permanent debt.” 1bid. page 414,
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mentioned, debt cash flows should be discounted at the debt cost of capital, and equity
cash flows should be discounted at the equity cost of capital. The WACC is only an
approximation. Therefore, I have added a third column-to this example to discount both
debt and equity cash flows in the theoretically correct, adjusted present value discounting
method. This example is now shown as Exhibit RDK-S1. The example now includes
Mr. Guth’s WACC approach, the equity only approach, and the adjusted present value
approach, Note that the WACC method does not produce the same results as the
theoretically correct APV method, because the approximation is not accurate. As shown,
both the equity approach and the adjusted present value .approach.indicate that PP&L’s
method will improve discounted shareholder returns.

What is your conclusion from review Mr. Guth’s rebuttal?

Mr. Guth does not demonstrate why equity holders should be better off under deregulation
plus CTC than they were under regulation. His analysis shows, however, that the WACC
method will accomplish exactly that. Moreover, Mr. Guth does not explain why an
approximate method like the WACC should be used in place of the theoretically correct
method used in my direct testimony. Thus, I conclude that the appropriate discount rate

for both CTC revenues and stranded costs is the after-tax cost of equity.
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PP&L’s CRD Proposal

Dr. Tierney criticizes your proposal to allow the CRD to be optional for GS
customers as well as for residential customers. Are her criticisms valid?

No. Dr. Tierney indicates that I unfairly portray the CRD proposal as related to economic
efficiency only. She then presents her explanation of how PP&L combined all of the
accepted rate design criteria into its overall rate design proposal. I believe that to be true
for the whole package (not that I necessarily agree with the end result in all areas), and
I believe that PP&L used other criteria for deciding to make the CRD optional for
residential customers. However, the basic purpose of the CRD, relative to a traditional
energy/demand tariff basis, is to move prices closer to marginal cost for economic
efficiency reasons. Dr. Tierney describes these considerations in her direct testimony at
page 20 line 11 to page 21 line 12.

What other concerns does Dr. Tierney have about making the CRD optional for
business customers?

Dr. Tierney’s major concern appears to be self-selection within each customer class,
wherein growing customers choose the CRD option and declining customers choose the
traditional option.

At page 30 to 31, Dr. Tierney states: "OSBA, for example, doesn’t mention the likely
effect of self-interested selection of rate options by commercial customer on the
Company’s overall CTC collections when it urges that GS-1 and GS-3 customers, like
residential customers, have the option of choosing a rate that has a more efficient rate

design.”" Is this accurate?
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1 A. No. Dr. Tierney apparently overlooked page 43 of my direct testimony, lines 1 to 12 and

2 footnote 27: Therein, I explicitly describe and evaluate the self-selection issue that she
3 appears to be concerned about. In short, my conclusion was (and is) that PP&L will
4 generally be allowed to recover its stranded costs even with self-interested customer
5 behavior, if the CTC true-up mechanism is allowed.® Therefore, her concerns are
6 unfounded.

7 Q. Are there other issues in your direct testimony regarding the CRD that Dr. Tierney
8 does not address?

9 A. Yes. Dr. Tiemmey ignores the potential that a.large fixed CTC charge to struggling

10 customers with declining.loads could cause or accelerate business closure. Dr. Tierney
11 presents no additional evidence that commercial demand for electricity by PP&L’s
12 customers is significantly more price elastic than residential demand. Finally, Dr. Tierney
13 also ignores the obvious discrimination involved in providing the option to residential
14 customers, while denying it to small business customers.

15 Q. Mr. Krall also criticizes your analysis of the CTC proposai at pages 11 to 12. Can

16 you respond?

17 A. Mr. Krall indicates that I ignored the strictures of the Act and that it was my conclusion

18 that PP&L engaged in unfair allocations of CTC revenues. I agree with Mr. Krall that

19 stranded costs are, in effect, more than proportionately allocated to the GS classes due to

20 the strictures of the Act, and I stated so in my direct testimony (page 40, lines 5 to 16).

g; . GsNote that Dr. Tierney’s rebuttal testimony contains a similar inaccurate statement at page 26, lines
to 8.
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The point in my direct testimony is that the Act’s restrictions are inherently unfair to
those classes which historically over-recovered costs, because the historical inequities are
prolonged. Thus, it was my position that PP&L should consider-this unfair treatment .as
one of its concerns in evaluating whether GS customers should be afforded the "fairness”
treatment that is offered to residential customers.

Mr. Krall also suggests that your proposal to make CRD optional for GS customers
will result in higher use-based CTC charges for customers opting for traditional rate
design. Is this correct?

It is,'but I do-not understand how-that point-argues against-making the: CRD optional.
The higher use-based CTC charges are offset by reduced fixed charges, so focusing only
on the energy component is not relevant. Customers will choose the option that combines
their concerns about minimizing their overall bill, reducing their risk, and maintains
simplicity and understandability of their bills.

Professor Kalt, at page 67, indicates.that a strict usage-based CTC charge will allow
price-sensitive customers to avoid the CTC? Is this correct?

No. To fully avoid the usage charges, a customer would need to stop power purchases
entirely. Following Professor Kalt’s logic, however, existing customers are already paying
usage-based charges for stranded costs. Those customers who wish to avoid paying those

charges are likely to have already done so.”

? PP&L response to OSBA-1-2(c) attached as Exhibit RDK-S8.
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GS Rate Design

Mr. Kasper rebuts your proposal to maintain a block structure in the delivery
charge for GS-1 and GS-3 customers. Do you agree with his arguments? .

Mr. Kasper argues that a flat delivery charge is "straightforward," "simpler,"” and "easier
to understand." T agree that his proposal meets those criteria. However, other criteria are
also important, particularly the accuracy of intra-class cost recovery and intra-class equity.
I do not agree that the simplicity criterion should supersede these cost and fairness
criteria. PP&L has not demonstrated that phasing out. the declining block structure for
delivery meets these more-important criteria. .

What is the purpose of declining block tariffs?

Utilities use a declining block tariff structure for two general reasons. First, the customer
charge may under-recover customer costs. The first block of the energy charge is then

set somewhat higher such that these customer costs are recovered from smaller customers

in.the customer charge. Second; in many cases;"larger customers-have higher load factors -

than smaller customers. The higher charges in the lower blocks serve to reflect the fact
that the per-kWh costs to serve low load factor customers are higher than those for high
load factor customers.

Does the first criterion apply to PP&L delivery costs?

Yes. From Exhibit IMK-2 in the R-00943271 proceeding, customer costs (actual rates
of return) are approximately $24 and $49 per cust;)mer per month for the GS-1 and GS-3
classes respectively. The proposed customer charges in these proceedings are $7.48 for

GS-1 and zero for GS-3. Thus, under PP&L’s proposal (all other factors being equal),
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larger customers within each class will over-recover costs, while smaller customers under-
recover costs.

Is this a concern for small businesses?

Yes, particularly in the GS-1 class. Typically, the small commercial class includes a set
of very small customers that may not be small businesses, including billboards, detached
garages, small utility stations, et al. Each of these very small customers attracts customer
costs in the cost allocation study. Under PP&L’s proposal to phase out the declining
block structure, these customers will provide less in revenue than their allocated costs.
Larger, small business customers-will be obliged to pick up the difference.

Is your second reason for declining block charges a concern for PP&L?

As I mentioned in my direct testimony, PP&L has not profferred load research data in
these proceedings to justify elimination of the declining block tariff. Please note,
however, that I am not arguing that PP&L should have complicated these proceedings by
filing load research analysis. My point is: that basic changes.to the existing tariff should
not be undertaken without this analysis.

Can you summarize your position on declining block rates for GS customers?
Sound economic reasons exist for a declining block tariff for delivery service. The
available evidence on customer costs indicates that a declining block tariff should be
maintained for PP&L delivery service. Without better analysis, it is inappropriate to

phase out the declining block tariff at this time.
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Please turn now to the issue of PP&L’s proposed treatment of the demand charge
in the GS-1 tariff. Mr. Kasper’s testimony at page 13 states: The first 5 KW of
demand for Rate Schedule GS-1 customers who are not demand-metered is part.of the
delivery charge. The delivery charge for Rate GS-1 customers is composed of a
monthly charge of $7.48 and a flat per KWH delivery charge. These delivery service
rates were designed to recover the delivery service revenue requirements reflected in
PP&L’s retail customer rates filed in compliance with the Commission’s Final Order
at Docket No. R-00943271. Can you respond?

I amnot sure how these points refute- my direct-testimony on-this issue. Mr: Kasper’s
first sentence appears to say that the costs for the first 5 kW of demand for GS-1
customers are included in the delivery charge, while the costs for demand in excess of 5
kW are recovered elsewhere. That was exactly my concern about the PP&L proposal --
an inconsistency exists because of the 5 KW minimum. Mr. Kasper then indicates what
PP&I>’s tariff design for delivery service is, and- indicates that it meets the delivery
service revenue requirement. Of course, Mr. Kasper describes PP&L’s proposal
accurately, but 1 disagree with the proposal. While I agree that PP&L’s proposal meets
the revenue requirement criterion, my proposal does also. PP&L’s proposal for delivery
service produces $10.9 million from the customer charge and $44.3 million in the delivery
energy charge, a total of $55.3 million. My proposal (to keep the demand charge in the
delivery charge and exciude it from the capacity and energy rider) produces $10.9 million
from the customer charge, $8.9 million from the delivery demand charge and $35.5

million from the blocked delivery energy charge, a total of $55.3 million.
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Can you briefly restate your concern about PP&L’s treatment of the demand charge
in the proposed GS-1 tariff?

The-existing -tariff-contains-an explicit demand-charge that is applied .only-to demand in
excess of 5 KW. This type of tariff makes sense for PP&L when it is combined with
PP&L’s minimum billing kW, blocked (kWH per kW) energy charges. The structure of
the blocked energy charges combined with the minimum billing level adjusts for the
demand charge above 5 kW. However, in unbundling, PP&L has separated the demand

charge from the blocked energy charges. By combining a demand charge for billing kW

- above the' 5 kW' minimum-with-a' flat-energy- charge in the Capacity and Energy Rider;

the PP&L proposal provides a greater discount for larger customers than for smaller
customers of the same load factor. In PP&L’s methodology, smaller GS-1 customers
(below 5 kW) will only select alternative generation if the competitor can provide energy
at or below the energy-only component of the Capacity and Energy Rider. Since that
value is'based on the-energy price forecast and excludes capacity prices; it is unlikely-that-
small GS-1 customers will be able to opt for alternative generation. My proposal

mitigates this problem.
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EDI/IDI Credits

Mr. Kasper indicates that PP&L is willing to phase out the EDI/IDI riders per the
established schedule-if the Commission allows.such a phase-out within the rate.cap-
(page 12, lines 4-8). Is this statement consistent with your direct testimony?

Yes.

Assume, for the moment, that the EDI/IDI credits must be continued through the
transition period. At pages 11 to 12, Mr. Kasper argues: [T/hese riders, provisions
and rate schedules are all generation related. Once a customer chooses an alternative
supplier, that customer is no longer buying Basic Utility Supply Service, including
PP&L’s generation supply resources. The continuation of these riders, provisions and
rate schedules is not logical in this situation, and is not fair to other customers who
receive service under these rate schedules as their circumstances change. Do you
agree?

Nor Mr. Kasper chooses to link EDI/IDI credits to BUSS ‘because they are-generation-
related. However, it is at least as logical to link EDI/IDI credits to stranded costs, which,
to a great extent, are also generation-related. There is no particular reason why the BUSS
rates that are based on market price forecasts are more generation-related than stranded
costs, which reflect the historical sunk costs of generation that are in excess of the market
price forecasts. If EDI/IDI credits are linked to stranded costs, all currently eligible
customers should remain eligible in the future, since the CTC’s are non-bypassable. As
I mention in my direct testimony, this result has the added benefit of not discouraging

entry and competition in PP&L’s service territory.
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Why do you suggest that linking EDI/IDI to stranded costs may be more reasonable
than attaching them to BUSS?

In the-past, the goal of.the economic development.riders was to attract customer.load that .
could not afford to make its full contribution to fixed costs based on fully allocated costs,
but would provide a contribution in excess of incremental costs to the benefit of all other
ratepayers. In the future, this motivation is analogous to retaining load that will provide
some contribution to stranded cost recovery, but not a full recovery. While conceptual
and numerical differences exist, future market prices are akin to historical incremental
costs; since they-are dominated by PJM marginal costs. Thus; the future CTC is akin to
the historical sunk cost above incremental cost, which was the piece that was discounted
by EDI/IDI. Thus, the historical EDI/IDI credits can be seen as a discount to historical
stranded costs. Given this parallel, it makes more sense to link these credits to stranded

costs than to BUSS service.

Fuel Price Forecasts

Has Dr. Jones accurately assessed your critique of his fuel price forecasts?

No. In his rebuttal testimony at page 41, lines 1-5, Dr. Jones states [t]he starting point
problem is due to intervenors’ witnesses use of an out-of-date forecasted range of change
Jor fuel prices that was subsequently applied to actual 1996 energy prices. This starting-
point problem shifts all forecasted prices up by the magnitude of the error as noted in
Exhibit ST.J-12. While Dr. Jones’ critique may possibly apply to other intervenors, it does

not apply to mine. In Tables 1, 2 and 3 of my direct testimony I applied Dr. Jones’ price
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escalation forecasts to the actual 1996 levels, to compute nominal prices in various years.
I then took the forecast price levels (not escalation rates) from the various sources and
adjusted them. into nominal dollars.using. Dr. Jones’ inflation forecast..- Thus, I compared
nominal forecast price levels on a consistent basis, and did not apply pre-1996 escalators
to higher 1996 base prices as Dr. Jones suggests.

What was the conclusion of your initial review of Dr. Jones’ fuel price forecast?
Based on a comparison of Dr. Jones’ forecasts with other independent forecasts of fuel
costs, I find that his forecasts are generally in the lower end of the range of independent
forecasts. Since-Dr: Jones® criticism does not-apply. to-my analysis, [-have not changed:
my conclusion.

Are Dr. Jones’ rebuttal arguments consistent with the methodology stated in his
direct testimony?

No. In his direct testimony (page 39, iines 2-8), Dr. Jones states, /m]y knowledge of
energy forecasting methods leads me to review a number of forecasts, not just one
forecast, when arriving at a view of energy price trends. Additionally, I examined the
recent historical record for price behavior in assessing the shori-to-intermediate term
Jorecasts of others. This method contrasts with his rebuttal testimony (page 47, lines 1-5),
in which Dr. Jones states, [i/n fact, I considered forecast assumptions that drove high,
base case and low fuel price scenarios, but in order to present the Commission with a
reliable, long-term market price forecast, I was guided mainly by actual changes in oil

and gas prices during this century. Adding to the confusion, Dr. Jones’ rebuttal testimony
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criticizes the accuracy of forecasts made by DRI, EIA and other forecasting entities,®

. upon which he appeared to rely in his direct testimony.

Does:Dr. Jones present a thorough analysis of historical changes in oil prices?

It would be more accurate to say that Dr. Jones analyzes selective historical changes in
oil prices. By eliminating the price spike caused by the Iranian Revolution, Dr. Jones
effectively assigns a zero percent likelihood to a similar price spike in the next twenty
years. Dr. Jones provides no analysis supporting this decision to exclude certain data
observations.

Please summarize Dr. Jones® assessment .of the trend.in oil prices.

" - In'Exhibit §TJ-16 of his rebuttal testimony, Dr. Jones charts U.S. average annual wellhead

prices since 1900. Dr. Jones states that [a]s illustrated in Exhibit STJ-16, once oil prices
are adjusted for inflation and for the unprecedented price spike caused by the Iranian
revolution (but including price increases caused by the recent Gulf War and the original
Arab Embargo), oil prices have fluctuated in a reasonably narrow range about a flat real
price trend of 815.50/Bbl (19968) (page 47, lines 8-13).

Is it possible to test this conclusion?

Yes. If] in fact, oil prices have exhibited a flat real trend over long periods of time, than
the average real price over time should remain reasonably constant.

Does Dr. Jones evaluate the trend in average oil prices over time?

No. Dr. Jones performs a static analysis, calculating the average price over a single

period of time (1900-1996). Calculation of a single average price over this time period

* See, for example, Dr. Jones’ rebuttal testimony at pages 56 to 59.
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provides no information about the trend in average prices (i.e., are they increasing,

decreasing or constant). Dr. Jones does not address trends in the average price of oil in

either his direct or rebuttal testimony.
Have you examined the trend in average oil prices over time?
Yes.

What are the results of your analysis?

1 present my analysis both graphically and statistically. Dr. Jones Exhibit STI-16 is

misleading, in that the observations are plotted linearly and include the huge price spike

that-he-subsequently excludes{rom. his analysis. [n.Exhibit RDK-S2, [ have replotted the-

real crude oil price data from with a log-linear scale to better depict long-term-time-

percentage trends. I have included a trend line that was calculated by excluding the data

in the price spike. Thus, even ignoring the Iran price spike, real crude oil prices have

trended upwards, at an average annual rate of (.8 percent. Moreover, prices have behaved

in a-stair step fashion, bouncing up and then drifting down.

Can this resulf be seen in Dr. Jones’ rebuttal testimony?

Yes. A careful inspection of Exhibit STJ-16 shows that real oil prices from the mid-

1920s through the early 1970s were most often below or very close to the 96-year average

of $15.50 calculated by Dr. Jones. Since the early 1970s, real prices have consistently

been above this average. Thus, the distribution of real oil prices around the historical

average has not been random; for approximately the last 25 years, prices generally have

been above the historical average. For the prior 50 years, prices were most frequently

below or close to Dr. Jones’ average. Dr. Jones figures confirm this conclusion. Dr.

20
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Jones, at page 54 lines 9 to 11, indicates that the average real price over the last ten years
was $17.90 per barrel, compared to the full period average of $15.50. Thus, Dr. Jones’
figures confirm the point that the average real oil prices in-more recent periods has been
substantially higher than his historical average.

What are the implications of this result?

As shown in Exhibit RDK-S2, the historical data show that real prices of crude oil are
higher now than in the first half of the century. While increases de not follow an obvious
trend pattern, they are certainly not flat. A. trend.regression, even excluding the data
points:that: Dr.-Jones.deems to be unreliable,.indicates that real prices.have drifted upward
over the long term.

Do you have any concerns with Dr. Jones’ analysis of the historical correspondence
between real gas, oil and coal prices?

Yes. In his rebuttal testimony (page 28, lines 11-15), Dr. Jones states [h/istorically, the
correlation coefficients are 0.92 between (real). gas and coal prices,: 0.9 for oil and coal, .
indicating that there is no real-world precedent for a sustained and growing gap between
competing fuels. However, Dr. Jones’ conclusion is not supported by his use of the
correlation coefficient measure. High correlation coefficients can be associated with an
increasing, constant, or decreasing gap between variables. Exhibit RDK-S3 shows three
examples of time series trends, with increasing, decreasing and constant gaps (in both
absolute and percentage terms), all of which have correlation coefficients of unity. Thus,

Dr. Jones’ conclusion is not supported by his analysis.
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7 Market Price Forecast Sufficiency

Q. Mr. Knecht, in your direct testimony, you presented an analysis of the equity return

that-an-IPP -investor-would expect from investing-in-a natural gas.fired combined
cycle plant in PJM, using Dr. Jones’ forecasts and replacement cost assumptions.

Why is this analysis relevant?

A. To my mind, this analysis is the critical test of a forecast’s reasonableness. The analysis

looks at the problem from the point of view of a potential investor, and therefore
addresses the -entire economic, life of a facility.® If the forecast is-reasonable, the returns
to-equity holders-should approximate the cost of equity capital. When investors consider
new projects, and market-price expectations produce-a-return that is well in excess ofithe
cost of equity capital, these investors will construct capacity and these economic rents will
disappear.'® If, however, market expectations produce an inadequate return, no capacity
will be added until price expectations firm.
Has Dr. Jones applied this methodology to his price forecast?
In his rebuttal testimony, he has. He concludes that his price forecast is sufficient to
provide adequate returns to IPP investors.

Q. Why does his conclusion differ from your own?

Al In the analysis in my direct testimony, [ relied on the assumptions provided by Dr. Jones

® Note that I agree with Dr. Jones rebuttal testimony (page 80, lines 3 to 4) that market prices do not
need to be sufficient to provide a full expected return to equity holders in every year of the forecast
period. The price and cost expectations need to be sufficient to provide an adequate return over the life
of the asset. )

' As noted in my direct testimony, capacity additions are lumpy and timed sub-optimally, causing
price fluctuations around the replacement cost, both above and below.
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and the best information that was available to me for those parameters that Dr. Jones did

not provide. The primary reason for the difference in conclusions is that, in his rebuttal

analysis,-Dr. Jones.has changed many of his key assumptions. He has also made a couple
of corrections and adjustments to my analysis, some of which have merit.

What changes have you made in your analysis to reflect Dr. Jones’ rebuttal

testimony?

Time and resource constraints precluded a detailed review of all of Dr. Jones’ changed

assumptions. However, I have used my judgment to incorporate those changes which I

believe arereasonable. The revised analysis:is presented.in: Exhibit. RDK-S4. Based.on

this analysis, | again conclude-that Dr: Jones’ price forecast is too conservative and is
insufficient to induce sufficient capacity additions to meet demand plus the PJM reserve
margin requirement.

Please detail the differences in the assumptions between your analysis and Dr.

Jones’.

The following list describes each assumption used in the analysis that Dr. Jones has either

changed or corrected:

» Capital Costs and Heat Rates: In his direct case, Dr. Jones uses a capital cost
assumption of $595 (968) per kW and a heat rate of 7000 btwkWh."! In his
rebuttal, Dr. Jones has analyzed a number of different scenarios, with capital
costs ranging from $470 to $580 per kW, and heat rates ranging from 5830 to
6750. Using simple averages, Dr. Jones has reduced his key cost parameters
from $595 per kW and 7000 btwkWh, to $536 and 6186 respectively. In
effect, for this analysis, he has reduced capital costs by 12 percent from those

used in his price modelling, and improved efficiency by 10 percent. Needless
to say, changing assumptions in mid-stream reduces confidence in the accuracy

"' See OCA-I11-49 and OCA-I11-74, in Exhibit RDK-S6.
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1 of the assumptions. However, Mr. Falkenberg has also presented capital cost
2 and heat rate assumptions, from the same source. By approximating his
3 Exhibit ___ (RJF-6), his data show a mid-point of $575 per kW'* and 7000
4 btwkWh. Mr. Falkenberg’s assumptions are therefore reasonably close to Dr.
5 Jones’ original estimates. Since I have no expert power plant engineering
6 expertise at hand, I split the difference in my analysis. In Exhibit RDK-54,
7 I have used base level of $555 per kW and a heat rate of 6593. Note that
8 these assumptions are much more optimistic than those used by Dr. Jones in
9 his direct case.
10 » Delivered Natural Gas Cost: Dr. Jones assumes a delivered natural gas cost in
11 2000 of $2.30 per mmbtu, which he escalates at 2.5 percent per year. He
12 assigns no gas transmission costs to a new plant in PJIM. In my direct
13 - testimony, I generally used Dr. Jones’ assumptions for the wellhead cost of
14 S gas, although [ included a conservative estimate for gas transmission costs. As
15, described earlier, Dr. Jones has.used.a conservative forecast. for, wellhead gas
16" - - prices. Thus, for this-analysis, [ assume that the 2015 wellhead price for gas
17 - we be at the average of the EIA, AGA, and. DRI forecasts presented.in my
18~ direct testimony."” To meet this target, gas. prices remain flat until 1999 and
19 increase at 3.0 percent per year to 2015. Beyond that, I used Dr. Jones’ 2.5
20 percent per year escalation assumption. For gas transmission costs, [ note that
21 the EIA reports that the 1996 wellhead price of gas was $2.25 per mcf, while
22 average delivered cost to utilities was $2.69 per mcf. Also, the UGI Utilities,
23 Inc. (Gas Division) has a very favorable transportation tariff (XD-F) for large
24 volume gas users at a marginal cost of $0.55 per mef. As an approximation
25 for transmission costs, [ assume $0.50 per mmbtu in this analysis, escalating
26 with Dr. Jones’ inflation forecast.
27 » O&M Costs: Dr. Jones has increased his O&M cost estimates, from those
28 provided in earlier interrogatory responses, possibly to reflect Mr. Falkenberg’s
29 comments and possibly to account for maintenance capital expenditures (which
30 he excludes from his analysis). I have adopted Dr. Jones’ revised figures. For
31 my analysis, I have excluded maintenance capital investments, under the
32 assumption that Dr. Jones’ revised values reflects such costs. Nevertheless, the
33 assumptions that all such investments are tax deductible and are included in
34 O&M estimates are optimistic for this type of project analysis.
35 > Note that 1 have applied the 15 percent "soft cost” estimate to Mr. Falkenberg’s values to be
36 consistent with Dr. Jones adjustment to his figures,
37 " See Table 1 at page 28. Note that these forecasts were developed using Dr. Jones’ inflation forecast
38 of 2.5 percent per annum,

24 15 August 1997



[ AN ¥ | QN -V FO I S

10
11
12
13
‘14
15
16
17

18
19
20

21
22
23
24
25
26

27
28
29
30
31
32

33
34
35

36
37

O&M and Capital Cost Escalators: In the analysis in my direct testimony, I
was unsure whether the values provided by Dr. Jones in his interrogatory
responses represented 1996 costs or 2000 costs. To be conservative in that
analysis, I assumed that his figures were 2000 costs. In his rebuttal analysis,

however, Dr. Jones implies that his values were 1996 values. [ have adjusted

my escalators accordingly.

Capacity Factors: In my direct testimony, I used capacity factors based on the
mid-point of the capacity factors for combined cycle plants reported by Dr.
Jones in response to Environmentalists Interrogatory Set 4 number 207 (Exhibit
RDK-S7)." In his rebuttal analysis, Dr. Jones uses values that are generally
at the very high end of his reported range. I disagree with Dr. Jones that the
high end of the range is appropriate for this analysis. The question is not
whether the lowest cost combined cycle unit is profitable -- it is whether prices
are sufficient to induce all of the capacity additions that are need to meet the
pool reserve margin requirement. Thus, if anything, the low end of the range
is the.appropriate measure. Fowever, for. the analysis in Exhibit RDK-S4 1.
have retained my original assumptions.

Depreciation: Dr. Jones uses a 20-year 150 percent declining balance method
for depreciation, which is more accurate than the simple 30 year straight-line
method that I used in my direct testimony. | have adopted Dr. Jones’ method.

Debt Cash Flows: Dr. Jones’ analysis contains an error with respect to debt
cash flows, although the numerical impact is relatively minor. In his cash flow
analysis, Dr. Jones assumes a levelized annual debt repayment, while in his
interest cost line, he assumes- that debt balances drop much faster than in his
repayment line. Thus, he either understates debt repayments or understates
interest costs. I have treated these cash flows consistently in Exhibit RDK-54.

Working Capital: Dr. Jones prepared two analyses, one including working
capital and one without. A new generator will obviously require working
capital, and ] see no reason to exclude such costs. Based on Exhibit JMK-2,
I calculate that PP&L’s working capital requirement for 1995 for its generation
business was about 9.5 percent of the revenue requirement. To be optimistic,
I apply only 5 percent in this analysis.

Contingency and Rate of Return: Both Dr. Jones and I assume a 12.5 percent
rate of return, with no contingency assigned to the capital cost estimate. A
12.5 percent return on equity for an investment in a reasonably risky venture

" In my direct testimony, I inadvertently referenced this source as Environmentalists-4-205.
apologize for any confustion caused thereby.
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1 is quite low.”” These are very optimistic assumption from a project

2 evaluation standpoint. It is common for project financial analysts to include

3 either a contingency estimate for the capital cost of construction or a required

4 rate of return in excess of the cost of capital, to adjust for the natural optimism

5 of vendors, project cost estimators, operators, etc..

6 Q. Can you summarize your conclusions from your second pass at this analysis?

7 Using the assumptions detailed above, I conclude that Dr. Jones’ price forecast is

8 insufficient to provide an adequate return to an independent power plant investor. Using

9 assumptions that [ believe are generally optimistic for adopting the project, Exhibit RDK-
10 S4 shows that the present value of the project based on Dr. Jones’ price forecast is
11 negative $89 million on-an equity ‘investment of-$207 million.
12 - Q:  What'price forecast is:necessary-to induce'investment:in a:combined-cycle facility in
13 20057
14 A. Many different price forecasts will be sufficient. However, for demonstration purposes,
15 [ start with Dr. Jones’ capacity and energy price forecasts in 2005 and determine the
16 escalation rates necessary for each price forecast to produce a zero NPV project. (Note
17 that a zero NPV project provides an equity return equal to the equity cost of capital, 12.5
18 percent. At zero NPV, prices are just high enough to induce an entrant with a required
19 RoE of 12.5 percent.) These escalation rates are applied only through 2016 (the end of
20 Dr. Jones’ forecast), after which the 2.5 percent inflation figure is applied. The individual
21 escalation rates for capacity and energy are designed to keep Dr. Jones’ forecast
22 relationship between the two components relatively constant. This analysis is shown in
23 '* For example, using Mr. Moul’s risk-free and market premium rate parameters, a 12.5 percent rate
24 of return implies a CAPM beta of 0.82, a value that is below that of most industrial commodity

25 companies. (See Direct Testimony of Paul R. Moul, Exhibit PRM-1, page 6.)
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1 Exhibit RDK-S5. From this exhibit, I conclude that escalating Dr. Jones’® 2002 energy

2 forecast at nominal rates of 4.6% per year and his capacity forecast at 2.8% per year will

3 produce a-zero net present value project.- In the year 2016,.my.break-even capacity price

4 forecast is $74 per kW per year, and the energy forecast is $45 per MWh. Both values

5 are a little more than 20 percent above Dr. Jones’ forecast.

6 Q. Can you respond to Dr. Jones’ argument that you have ignored the efficiencies

7 associated with competition?

8 A. First, as described in detail above, I have used assumptions that I believe are generally

9 optimistic.* As such, the optimistic-assumptions. incorporate -some of. the potential -
o L “efficiencies: Second, Dr: Jones’ -arguments about-continuous. improvements-in.heat.rates:
11 and other operating costs are not internally consistent with the assumptions in this
12 analysis. As I noted earlier, for capacity to be sufficient, the price forecast must be
13 sufficient to support the marginal capacity addition. Thus, prices must be sufficient to
14 support the first set of combined cycle units that come on stream -at their efficiencies and
15 operating cost levels. If the industry expects plant efficiencies continue to improve, the
16 investors in the first set of units will expect to operate at lower capacity factors in the
17 outlying years.'® Thus, if I were to forecast continuous improvements, I should also
18 assume lower capacity factors in outlying years. Third, Dr. Jones suggests that
19 competition can cause continuous improvements in efficiency. As an economist, I agree.
20 However, competitive market forces cannot alter the principles of thermodynamics.
21 ' The more efficient plants will be able to successfully bid into the market for a greater percentage
22 of hours than less efficient plants.
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Efficiency gains of the magnitude of those achieved by converting from single cycle
steam plants to combined cycle plants simply cannot be replicated without violating the
laws. of physics. -~ As efficiencies get closer to. theoretical maxima,-efficiency gains are..

increasingly difficult to come by.

Miscellaneous Issues

In rebutting your direct testimony, P—rofessor Kalt takes issue with your statement
that PP&L could price utility generation service below market levels, indicating that
PP&L-will price-its-generation-in this way- (pages 49-50). Is his criticism valid?
No. As I described earlier, PP&L establishes its CTC as a residual calculation, by
backing out a market price forecast. As noted in my direct testimony, I believe that
PP&L’s market price forecast is unduly conservative. By under-forecasting market prices,
PP&L locks in higher CTC’s during the transition period. If actual market prices exceed
the-forecast market prices, PP&L will be constrained-by the rate cap from increasing-its--
generation service prices, and therefore will effectively price its own generation at below
market rates. | do not believe that PP&L has proposed to reduce its CTC’s if market
prices rise above forecast, as Professor Kalt’s testimony would suggest.

At page 33, Dr. Jones indicates that you propose divestiture as a means for
evaluating the stranded asset costs. Is this accurate?

No, Dr. Jones misinterprets my direct testimony. As detailed on pages 33 to 34 therein,
I make two points. First, PP&L’s stranded costs could be determined by plant divestiture

values. I did not say that PP&L’s stranded costs should be determined by divestiture.
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While I believe .that there are benefits to divestiture in terms of promoting entry and
competition and in improving the accuracy of stranded cost determination, I tend to agree
with: Dr.-Jones: that.divestiture.is not mandated by the Act and that "fire.sale" required.-.- -
divestiture would cause a host of problems. My second point was that PP&L retains the
option to divest some or all of its generating plants, and thereby achieve the market value

of the plant. A successful bidder for PP&L’s plants would tend to use optimistic
assumptions about market prices, operating costs, etc., or it wouldn’t be the successful
bidder. Therefore, the Commission should rely on relatively optimistic assumptions about
the market'value:-of PP&L s plants: for determining stranded costs: -Nowhere-in‘my: direct-
testimony do I recommend that the Commission mandate divestiture, and Dr. Jones’

rebuttal is irrelevant.

Does this conclude your surrebuttal testimony?

Yes.
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EXHIBIT RDK-§1

R~00973954

Example for Stranded Cost Discount Rates: WACC, Equity and APV Methods
Guth WACC RDK Equity
NPVI@8% | NPVI@I2% APV Period 1 Period 2
Earnings under Regulation
O&M Costs $ 75.00 | % 75.00
Debt Costs $ 28.89 2911 | § 1500 | $ 15.00
Income Taxes . $ 2000 % 20.00
Equity Return {(after-tax) $ 5778 | 8 56.79 56.79 | 3000 3% 30.00
Revenue Requirement 5 86.67 8589 | 8 140.00 | 3 140.00
Stranded Cost/CTC at WACC
Market Revenues g 100.00 | $ 100.00
Stranded Costs hS 77.04 3 4000 | § 40.00
CTC Revenues $ 77.04 3 77.04
Earnings under Deregulation plus CTC
Market Revenues 100.00 100.00
CTC Revenues 77.04 -
0O&M Costs (75.00) (75.00)
Debt Costs $ (28.89) 20.11 (15.00) {15.00)
Income Taxes (34.81) (4.00)
Equity Return (after-tax) $ 5778 | § 57.58 57.58 52.22 6.00
§ 86.67 86.69
Notes:
1) AllNPV's are computed as of the middle of Period 1.
2) CTC Revenues are determined by the NPV of CTC Costs
3) Income tax rate is 40 percent
4} Implied return on debt in example is: 6.31579%
5) Implied debt share of capital is: | 48.72%

Surrebuttal Testimony of Robert D. Knecht

15 August 1997
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EXHIBIT RDK-S2
Qil Prices: 1939-1996
(U.S. Average Wellhead Prices, 1996 $/Bbi)
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EXHIBIT RDK-S3
CORRELATION COEFFICIENT EXAMPLES
Observation
Correlation
1 .2 3 4 5 6 Cocfficient Gap

110 | 120 | 110 | 140 | 150 | 1.60

110 | 111 | riz | a3 | 14 | L1s 1.00 Increasing
2.0 2.1 20 | 19 | 22 23

0 | L1 10 | 09 | 12| 13 1.00 Constant
200 | 201 | 202 | 201 | 203 | 204

100 | 120 | 140 | 120 | 1.60 | 1.80 1.00 Decreasing




EXIHIBIT RDK-S4 R-00973954
Price Sufficiency for New Combined Cycle Capacity -- PP&L Price Forecast
Infation 2.50% Fixed O&M (97 5/kW/year) 5 9.00 Maintenance Capital 0.0%| of book value
Capacity (MW) 512.00 Variable 0&M (96 $/MWh) S 3.10 Working Capital 5.0%]| of revenues
Capital Cost (965/kW) 5 555,00 Capacily Factor Income Tax Rate 41.5% [
Wellhead Fuel Cost (96 $/mmbtu) 5 2.20 Debt Cost f 8.0% Decommissioning 10.0%| of real investment cost
Gas Transmission {95 $/mmbiu) s 0.50 Debt Share 38.6% Sources: QCA-111-49, OCA-IIIi-74, STI-3, §T1-4, ST)-7, $T)-8, JRS-1
Heat Rate (brw/k'Wh) 6,593 Environmeatalists-4-207, UGl-Gas XD tariff, IMK-2, PPLICA-VII-12
5.T. Jones Rebuital Testimony
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2020 2030 2034

Capacity Factor 53.5% 53.0% 62.0% 62.5% 66.0% 61.5% 72,0% 60.5% 12.5% 14.0% 73.0% 73.0% 73.0% 13.0%
Capacity Price ($/kW/year) 44.0 45.0 500 51.0 53.0 540 55.0 560 51.0 59.0 60.0 67.3 86.2 95.1
Energy Price ($/MWh) 26.0 270 290 30.0 31.0 320 320 330 350 35.0 360 40,8 52.3 51.7
Gencration (GWh) 2,400 2,377 2,781 2,803 2,960 3,027 3,229 2,713 3,252 331% 3,274 3,214 3274 3,214
Capacity Revenues (Smm) 22,53 23.04 25.60 26.11 27.14 27.65 28.16 28.67 2918 30.21 30.72 34.47 44,13 48.71
Energy Revenues (Smm) 62.39 64.18 80.64 84.10 91,77 96,88 103.34 89.55 113.81 116.16 117.87 133.72 171,17 188.94
Revenues 84.92 87.22 106,24 110.21 118.90 124.53 131.50 118,22 142.99 146,37 148.59 168.19 215.30 237.65
Fuel Cost ($/mmbiu) 3.00% 2.63 2.71 2.79 2.87 2.96 305 3.14 323 3.33 343 3353 4,00 512 5.65
Fuel Costs ($/MWh) 17.33 17.85 18.39 18.94 19.50 20.09 20.69 21.31 2195 22.61 2329 26.35 3373 37.23
Gas Transmission Cost ($/MWh) 4.12 422 433 4.43 4.54 4.66 4.7 4,89 5.02 5.14 5.27 5.96 7.63 8.42
Vble O&M Costs ($/MWh) 3154 3.63 37 3,82 391 4,01 4.11 4.21 4.32 4.43 4.54 513 6.57 1.25
Fixed O&M Costs {3/kW/year) 10.97 11.24 11.52 11.81 1210 1241 12.72 13.03 13.36 13.69 14.04 15.88 20.33 22.44
Fuel Costs ($mm) 51.46 52.46 63.15 65.51 7119 7492 82.24 .11 87.69 9211 93.50 105.79 135.42 149.48
Variable O&M Costs ($mm) 8.51 8.64 10,36 10.70 11.58 12.14 13.27 [1.43 i4.04 14.69 14.86 16.81 21.52 23.75
Fixed Q&M Costs (Smm) 5.61 5.75 550 6.05 6.20 6.35 6.51 6.67 6.84 7.01 7.19 8.13 10,41 11,49
Decommissioning 70.85
Total Operating Costs (Smm) 65.58 66.35 79.41 82.26 88.97 93.42 102,02 89,22 108.58 113.81 115.55 130.73 187.35 255.57
Depreciation - Original ($mm) 2533 23.43 21.68 20.05 18.55 17.16 15.87 14.68 14.48 1448 14.48 14.48 - -
Depreciation - Incremental ($mm)
Interest ($mm) 10.43 10,08 9.74 9.39 5.04 8.69 8.34 8.00 7.65 1,30 6.95 522 1.74 0.35
Income Taxes ($mm) (6.82) (5.46) {1.50) (0.62) 0.97 2.18 218 2.62 510 447 4.82 737 19.18 (7.58)
Net Incame (9.61) (7.69) (2.68) (0.87) 1.37 3.08 3,08 370 .19 6.31 6.79 10.39 2704 (10.69)
Capital Expenditures (337.18) - - - vo- - - - - - - - -
EQY Book Value 337.78 312.44 289.01 267.33 247.28 228.74 211.58 19571 181.04 166.55 152.07 137.59 65.17 {0.00) (0.00)
EQY Debt 130.38 126.04 121.69 117.34 113.00 108.63 104.31 99.96 95.61 91.27 86.92 82.58 60.84 17.38 0.00
Working Capital 4,25 4.36 531 5.51 5.93 5,23 6,57 551 1.15 7.32 7.43 841 10.77 11.88
Cash Flow

Net Income (9.61) (7.69) {2.68) (0.87) 1.37 3.08 3.08 170 1.19 6.51 6.79 1039 27.04 {10.69)

Depreciation 25.33 23.43 21.68 20.05 18.55 17.16 15.87 14.68 1448 14.48 14,48 14.48 - -

Capital Expenditures {337.78) - - - - - - - - - - - - - -

Debt Cash Flow 130.38 (4.3%) (a.33) (4.35) (4.35) @353) (4.33) (4.35) (4.35) (4.35) (4.35) @.3%) {4.35) {4.35) (4.35)

Working Capital {4.25) ©.12) {0.95) (0.20) {0.43) (0.28) (0.35) 0.66 {1.24) (0.17) (0.11) (0.21) 8.34 2.75
Net Cash Flow (207.40) 7.13 11.28 13.70 14,64 15,14 15.61 14.25 14.70 16.09 16.27 16.82 20.33 31.53 (5.28)
Intemal Rate of Returmn 7.1%
2004 NPV @ 12.5% ($88.84)
Note: Some columns are hidden for reporting purposes.

Sumrebuttal Testimony of Robert D. Knecht 15 August 1997



@ o [ o L 4 L ® @ o
EXHIBIT RDK-85 R-00573954

Price Sufficiency for New Combined Cycle Capacity — Zero NPV

Inflation 2.50% Fixed O&M (97 $/kWiyear) 9.00 Maintenance Capital 0.0%| of book value

Capacity (MW) 512,00 Variable O&M (96 $MWh) 3.10 Working Capital 5.0%]| of revenues

Capital Cost (968/kW) § 555.00 Capacity Faclor Income Tax Rate 41.5% [

Wellhead Fuel Cost (96 $/mmbtu) $ 2.20 Debt Cost [ 8.0% Decommissioning 10.0%| of real investment cost

Gas Transmission (96 S/mmbtu} $ 0.50 Debt Share 38.6% Sources: | OCA-HI-49, OCA-III-74, STJ-3, $TJ4, §T)-7, ST)-8, IRS-1

Heat Rate (btw/kWh) 6,593 Environmentalists-4-207, UGI-Gas XD tanfl, JMK-2, PPLICA-VIII-12

S.T. Jones Rebuttal Testimony
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2020 2030 2034

Capacity Faclor 53.5%, 53.0%, 62.0% 62.5% 66.0% 67.5% 7209 60.5% 72.5% 74.0%, 73.0% 713.0% 13.0% 73.0%
Capacity Price ($/kW/vear) 2.84% 544 55.9 51.5 591 60.8 62.6 64.3 66.2 68,0 70.0 72.0 81.7 104.6 1154
Energy Price (S/MWh) 4.64% 21.5 28.8 30.1 315 33.0 345 36.1 37.8 395 414 433 50.0 64.0 70.6
Generation (GWh) 2,400 2,377 2,781 2,803 2,960 3,027 3,229 2,713 3,252 3319 3,174 321 3274 3,274
Capacity Revenues (Smm) 27.84 28.63 29.45 30.28 ill4 32.03 32.94 33.87 34.84 35.82 36.84 41,82 53.54 59.09
Encrgy Revenues ($Smm) 65,98 68.40 83.73 88.32 97.59 104.44 116.57 102,50 128.53 137.27 §41.70 163.67 209.51 231.26
Revenues 93.83 97.03 113,17 118.60 128.74 136,47 149,51 136.37 163.36 173.10 178,55 205.49 263,05 290.36
Fuel Cost ($/tnmbtu) 3.00% 2,63 2.71 279 287 2.96 3.05 304 323 3.33 343 353 400 5.12 5,65
Fuel Costs ($MWh) 17.33 17.85 18.39 18.94 19.50 2009 20.69 2.3 21.95 22.61 2329 26.35 33.73 37.23
Gas Transmission Cost ($/MWh) 4.12 4.22 4.33 443 4.54 4,66 4.77 4.89 5.02 5.14 5.27 5.96 7.63 8.42
Vhle Q&M Costs (3/MWh) 3.54 3.63 kN7 382 3.91 4.01 4.11 421 4.32 4.43 4.54 5.13 6.57 1.25
Fixed O&M Cosls ($/kW/iyear) 1097 11.24 11.52 11.81 12.10 12.41 12.72 13.03 13.36 13.69 14.04 15.88 20.33 2244
Fuel Costs ($mm) 51.46 52.46 63.15 65.51 71.19 14.92 8224 11 87.69 92.11 93.50 105.79 135.42 149.43
Vanable O&M Costs (Smm) 8.51 8,64 10.36 10.70 11,58 12.14 1327 11.43 14.04 14.69 14,86 16.81 21.52 23.75
Fixed O&M Costs {$mm) 5.61 5.75 5.90 6.05 6.20 6.35 6.51 6.67 6.84 7.01 7.19 8.13 10.41 11,49
Decommissioning 70.85
Totat Operating Costs (Smm) 635,58 66,85 79.41 82,26 88.97 93.42 102.02 89,22 108.58 113.81 115,55 130.73 167,35 255.57
Depreciation - Original (Smm} 25.33 2343 21,68 20.05 18.55 17.16 15,87 14,68 14.48 14.48 14.48 1448 - -
Depreciation - Incremental {$mm)
interest ($mm} 10.43 10,08 9.74 2.39 9.04 8.69 834 8.00 7.65 7.30 6.95 522 1.74 0.35
Income Taxes ($mm} (3.12) (1.38) 0.98 2.87 5.05 AL 9.66 10.16 13.55 15.56 17.25 22,85 38.99 14,29
Net Income (4.40) (1.95) 1.38 4.04 7.13 10.07 13.62 14.32 19.11 21.94 24.32 3222 54,98 20,15
Capital Expenditures (337.78} - - - - - - - - - - - -
EOQY Book Value 337.78 31244 289.01 267.33 24728 228.74 211.58 195.71 181.04 166.55 152.07 137.59 65.17 (0.00) {0.00}
EQY Debt 130.38 126.04 121.69 117.34 113,00 108.65 104.31 99.96 95.61 91.27 86.92 82.58 60.84 17.38 0.00
Woerking Capital 4.69 4.85 5.66 593 6.44 6.82 748 6.82 B.17 8.65 893 1027 13.15 14.52
Cash Flow

Net Income (4.40) (1.95) 1.38 4,04 7.13 10.07 13.62 14.32 19.11 21.94 24.32 3222 54.98 2015

Depreciation 25.33 2343 21.68 20.05 18.55 17.16 15.87 14.68 14,48 14,48 14,48 14.48 - -

Capital Expenditures (337.78) - - - - - - - - - - - - - B

Debt Cash Flow 130.38 {4.35) (4.35) (@35 (4.35) {4.35) (4.35) (4.35) (4.35) {4.35) (4.35) (4.35) (4.35) (4.39) 4.35)

Working Capital (4.69) (0.16) ©.81) 0.27) 030 {0.39) {0.65) 0.66 (1.35) (049 (0.27) (0.25) 10.79 1192
Net Cash Flow (207.40) 11.90 1697 17.90 1947 20,82 2249 24 .49 25.31 27,89 31.59 34.18 42.10 6142 2132
Internal Rate of Retum 12.5%
2004 NPV @ 12.5% (50.03)
Note: Some columns are hidden for reporting purposes.

Surrebutial Testimony of Robert D. Knecht

15 Augusl 1997



EXHIBIT RDK-S6

PP&L’s Response to OCA Interrogatories, Set 111, Nos. 49 and 74



S.T. Jones

Pennsylvania Power & Light Company
Response to Interrogatories
of the Office of Consumer Advocate, Set |l
Dated April 17, 1997

Docket No. R-00973854

Q.49. What is the capacity price level required to install the lowest-cost new capacity

A 48

additions, as cited on page 10, line 11 of Dr. Jones’ testimony? What specific
generating unit(s) and technologies define the least-cost capacity additions?
Please provide all workpapers supporting the derivation of each component of
non-fuel costs for the least-cost capacity addition, assuming an online date of
January 1, 2000. These components should include but not be limited to:
interest, taxes, O&M costs, A&G, and return on equity.

Capacity additions within PJM were based on the instaliation of natural gas-
fired combustion turbine and natural gas-fired combined cycle units. These
types of generating units are representative of the most modern, efficient, and
low-cost generation capacity available for operation which many: electric
service providers are installing to meet supply needs. The approach used to
install the new types of capacity additions was based on maintaining a
minimum capacity reserve level of 18 percent in the PJM power pool. The
modeling of these units within EGEAS was based on maintaining appropriate
capacity reserves in the development of forecasted marginal energy prices,
not for capacity cost determination. :

As such, the operational features of the generation units are as follows:

a) Combustion turbine: 118 MW capacity rating, 10,200 BTU/kWh
heat rate, 92% availability, base fuel price (natural gas) of 2.25
$/MBTU, base variabie O&M of 3.1 $/MWH.

b) Combined Cycle units: 410 MW capacity rating; 7,000 BTU/KWH
heat rate; 92% availability; base fuel price (natural gas) of 2.25
$/MBTU; base variable O&M of 3.1$/MWH.



~ S.T. Jones

Pennsylvania Power & Light Company
Response to interrogatories
of the Office of Consumer Advocate, Set !l
Dated April 18, 1997
Docket No. R-00973954
(Corrected Response - July 25, 1997)

Q.74. Please provide Dr. Jones’ expectation of the annual cost of power from
peaking and combined cycle units (page 25, line 13), and provide the
associated workpapers. Please be sure to include;

A74.

The derivation of the annualized capacity price and estimated total
cost of power (including capital and operating costs) for each option.
An explanation of the combustion turbine ptant and combined cycle
plants being represented, in terms of their assumed size, site, major
components, and other distinguishing characteristics.

To the extent not provided in part (a), please provide the information
source for each component (i.e., turbine/generator set, land, etc.) of
the assumed capital cost for each unit. '

The type of fuel supply arrangement assumed for each option, any
why each is appropriate. In particular, please explain the “firmness” of
the gas supply arrangements for each, and the path(s) by which such
units would receive fuel.

Combined Cycle (CC) | Combustion Turbine
(CT)
Capital costs 595 $/kW 338 $/kW
Cost of capital 8.91% 8.91%
Fixed O&M costs 9.00 $/kWi/year 5.28 $/kWiyear
Variable O&M costs | 2.16 $/MWH 3.1 $/MWH

b) Cembusticn turbine (CT) and combined cycle (CC) plant additions
were identified for installation in PJM for the appropriate forecast years
to maintain an 18 percent capacity reserve margin in the PJM Power
Pool. Each unit is dispatchable. The CT additions are rated at 118
MW and naturai gas-fired based on firm gas prices (escalated to the
appropriate year of installation/operation). The forced outage rate is
5.80 percent and CT full load heat rates are 10200 BTU/kWh. The CC
additions are rated at 410 MW and are natural gas-fired. Forced
outage rates and full load heat rates are 5.87 percent and 7000

-1 -




BTU/KWh, respectively.

Dr. Jones asked PP&L personnel to evaluate recent vendor
marketing/engineering data regarding the estimated unit capital cost
and heat rate information for new combustion turbine (CT) and
combined cycle (CC) units. Heat rates of 10,200 BTU/KWh and 7000
BTU/KWh were selected from a range of data that included
substantiaily more efficient estimates for these units. For example,
heat rates of 6700 BTU/KWh and less are claimed for some CC units.
A similar survey of the cost/technical data for CTs and CCs was used
to derive the capital cost estimates.

It is assumed that new combined-cycle generation capacity will be
fueled by natural gas. Variabie terms and conditions for the fuel
supply contracts for these facilities were not explicitly modeled in the
analysis.



EXHIBIT RDK-S7

PP&L’s Response to Environmentalists’ Interrogatory, Set 4, No. 207



Q.207.

A.207.

S. T. Jones

Pennsylvania Power & Light Company
Response to Interrogatories
of the Environmentalists, Set 4
Dated June 9, 1997

Docket No. R-00973954

Please specify the amount of new capacity added in each year of the.
study period. As to each generating unit added, please indicate the fuel
type, capacity fixed and variable O&M costs, capacity factors, and
emissions profile.

See the responses to Questions 49 and 88 of the Office of the Consumer
Advocate, Set |, Dated April 17, 1997. These responses provide the fuel
type of each generating unit added, and the amount of new capacity
added during the study period.

See the responses to Questions 14 and 15 of the PP&L Industrial
Customer Alliance, Set VIlI, Dated June §, 1997. These responses
provide the capacity, and fixed and variable O&M costs for the study
period.

Capacity factors for future capacity additions are provided in Attachment
1.

PP&L's market analysis considered the cost of SO, emissions only. The
new capacity additions modeled would be fueled with natural gas which
would produce no or negligible SO, emissions. Consequently, PP&L
does not have “emissions” profiles” for these units.



ATTACHMENT 1



Capacity Factor data for future combined cycie and combustion turbine capacity additions

Range of capacity factors for all CTs and CCs in-service in any year

combustion turbine combined cycle
capacity factors  capacity factors

Year % %
1997 - -
1998 - -
1999 7-8 -
2000 5-10 -
2001 8-14 -
2002 6-12 29
2003 6-13 33-52
2004 5-15 49-53
2005 5-17 52-55
2006 4-16 50-56
2007 5-28 58-66
2008 4-23 58-67
2009 4-30 61-71
2010 4-34 . 62-73
2011 4-37 66-75
2012 3:41 67-77
2013 343 42-79
2014 3-39 66-79
2015 3-41 £6-82

2016 341 63-83



EXHIBIT RDK-S8

PP&L’s Response to OSBA Interrogatory, Set [, No. 2



Q.2.

A2

J. P. Kalt

Pennsylvania Power & Light Company
Response to Interrogatories of the
_ Office of Small Business Advocate, Set |
- Dated May 22, 1997

Docket No. R-00873954

Please define "non-bypassable” as specified at page 10 line 2 and page 18, line
1 of your testimony.

a.

Shouid such a charge apply to self-generators not interconnected with.the
grid?

If the answer to part (a) is affirmative, please explain how such a charge
can be collected.

If the answer to part (a) is negative, will this "non-bypassable” charge
create inefficient incentives for customers to leave the grid?

Please explain why the non-bypassable charge should apply only to retail
customers as indicated at page 18.

“Non-bypassable” refers to an access charge that all customers who use trans-
mission and distribution services cannot avoid paying regardless of which energy-
supplier they are using.

a.

As provided for in the Electricity Generation Customer Choice and Competi-
tion Act, a charge should be applied to any customer who is a self-generator
and is interconnected with the utility's system.

Not applicable.

If a non-bypassable charge is not applied to customers that are not intercon-
nected with the utility’s system, there will be an incentive, although it may not
be significant, for some customers to disconnect from the system to avoid
paying this charge. To the extent that but for this non-bypassable charge the
customer would not have disconnected from the system, this charge couid be
inefficient. Given that the non-bypassable charge will not increase rates
because of the rate cap, any customers that would disconnect from the sys-
tem are likely to have already done so.

In order to make the charge non-bypassabile, it should be applied at the “end-
of-the-wires,” otherwise a retail customer could switch to another wholesale
supplier, e.g., an out-of-state supplier, and avoid paying the access charge.



