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RETHINKING CONTRACTS FOR PURCHASING POWER: THE
ECONOMIC ADVANTAGES OF DISPATCHABILITY

Gary W. Dorris*
and
Timothy Mount**

Abstract:

The purpose of this article is to evaiuate and. compare the incremental cost of
purchased power : fmm non-utility generators versus utility built generation considering a
variety of contracts for energy purchases. Four types of contracts are evaluated: 1) Flat Rate
Produce and Pay , 2) On-Peak/Off-Peak, 3) Basic Dispatchable, and 4) Actual Cycle
Energy Dispateh. The type of contract can affect the cnmpetmveﬂess of electric rates
through increased energy production costs as well-as increased risks, in terms ‘of financial
lability, affectmg* the cost of debt to the purchasing utility. An analysis conducted for a

_representative utility calculates the effects of NUG power purchases on a utility's energy

production costs. and the cost of new debt jssuances. Dispatchable energy contracts are
shown to provide sxgmfrcam ecofiomic and operating advantages over Flat Raté and On-
Peak/Off-Peak erergy contracts. In addition, an example shows that NUG puichases based
on the actual thérmal cyele and fuel costs for dispatch cost less than utility-built generation
financed at the utﬁxty S welghted average cost of capital. NUG's are also shown to act as
external instruments that increase a utility's leverage and result in a higher cost of debt for
the utility. However, this increase is less than the finance costs for an identical facility built
by the utility. NUG contracts for a utility which already has significant risk exposure are
shown to parallel a capital lease. Under these conditions, additional payment obligations to

NUGs increase the cost of new debt issuances making an equity issuance for utility built
capacity a more attractive aption.

*Ph.D. Student in Resource Economics, Cornell University.
**Professor of Agricultural, Resource, and Managerial Economics, and Director of Cornell Institute for
Social and Economic Research, Cornell University, Ithaca, N'Y 14853-7801.
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arrangements have a rhrect 1mpact ‘on electric rates and utlhty crefht ratmgs il Power

contracts execufed in the electric unhty mdustIy today often faﬂ to mtegrate the contracted :

extend this framework to the more 1mportant issue of dlspatchablhty Dt;ucet in a 1994

Energy Journal article tifled “Coordination of Noa- -utility Generation Through Pnorlty
Contracts", addresses the issue of dlspatchabmty through a structured series of energy
pnces and. encrgy dehvenes presemed m a detemumsuc framcwmk Doueet s pnce
structtxre préwdes price signals to NUGS that put some value on dxspatchal:nhty, but the
deterministic framework falls short of dxstmgmshmg between avmded Capacxty and energy
costs. Thus, limits are placed.on HS'E{bﬂ:ﬁy to mtegra»te NUG resources efﬁcxenﬂy The
follewmg ana1y315 shows that a much larger potennal for savings exists through adoptmg a
dynazmc pnce stwcture that sxmultaneousiy address both the direct savmgs fforn

dlspatchabmty as well as the mchrect effects on the cost of capxtal for the purchasmg uuhty

source of new capacrty for many utﬁmes 2 Thls amcle examines f()ur general forms of

!Moulton (1993) and Abbot (1992).

Accordmg o the North American Reliability. Council, the New York Power Poel had 81 7 MW-of NUG
capacity in 1990 and is predicted to have 5,417 MW of NUG capacity by the decades’ close. For the United
States, 18,156 MW of capacity existed in 1990 with 35,352 MW predicted for the year 2000.

=
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economic power purchase cottracts 1) Flat‘Rate Produce anc;i'Pay 2) On—Pe&k/Off-Peak

3) stpatchable Energy Contracts 4) Act al C—ycl-e stpatchabie Ei 18y ! Contracts The

rxsks and benef‘its assecrated Wﬁih each camract form are cxammed far thc utﬁity, zhe power

3’Fhr: analysis is rele'éem for any utility considering capacity add'nons from thermal energy plants.
4The critical element is the optimal dispatch of NUG facilities, and the adtﬁtwnal costs assoc;ated with
having surplus capacity are not part of the analysis.

5» Assumed liabilities” réfer-to capacity- payments to NUGs which- effec&vely bewﬁle Iiabﬂmes as the
utility has an obligation t¢ make payments to NUGs mdependandy Gf changes in capacity and etiergy
requirements.




insurance, ‘and- the-consequerices of failing projécts have beeit addressed by the use of

"regulatory out" clauses and contract pre-approval; force majeure and déihage’firovisidns

challenge is to enhance the economic efficieficy and operating intégrity of tr’aditi'éﬁ-él"ﬁtili't’y‘

power supply syﬁteﬁi‘s within-a ‘more Compéti:tive? po"‘*«véiﬂ'»méfkét.‘ - The cbjécfti:{ffé ‘of the *

1l. POWER CONTRACTING MECHANISMS

1. FLAT RATE PRODUCE AND PAY CONTRACTS

Flat Rate "produce and pay' contracts often refcrred to as Flat Rate "take and pay
contracts, were the first form of NUG power purchase contracts and represent the
preponderate share of electric power purchase agreements thh NUGs.” The rather
simplistic economic struecture of this type of contract pays producers ona ¢/kWh Basis for

energy delivered as shown in the following formula:

N
E= ZP‘?:

i=t

P* : price of energy for hour i with the "*" indicating a price adjusted
periodically accorémg to either pre—detenmned escalators or an index of
escalation . ; .

e; . energy KWh deshvered for i hours -

N : number of hours in billing period (e.g. month)

E : electric sales bill to utility for billing period

6 Boling (1992).
7Abbot (1992). Other power purchase arrangements may claim larger capacity and energy sales.
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plang s margmal ggst of p:odm;:t;on bccome;s distorted.. The NUG operator will maximize
profits under the flat rate power purchase price structure by producing electricity whenever

possmle mdependent of its operating costs relative to that of the utility .system. This

whenever the - z:tihty\ has~resanrces with-a lower margmal -cost- of -production. ..

:Cansequently, Flat Rate power mntrac:ts ean resuit in hi gher energy preductxon costs and

Acapamty casts than would be mcurred 1f mofe efﬁcxent contract meschamsms are used

competitive market prices cause the utility to lose customers, sales, and earnings. In
partlcular, ccmtracts de*«cloped mth energy purchase rates ﬁxed to a foracasted rate of
e»scaIatmn presem the nsk of dwergmg from competitxvc market pnces over the hfa of the

contraf:t

2 GN PEAK/@FF«PEAK ENERGY PRICING

On-Pea%I(}ff@Peak energy pricing is a slightly more complex form of tﬁe flat rate
contract. 'Iiht:v, utility provides a higher ¢/kWh power purchase rate for en-erg—y\ delivered
during cm-fpg;ék? hours as opposed to energy delivered during off-peak hours. An example
of this type of contract can be written:

E é ib P e +Z Za P eq+ﬁ 2

=1 i=1 ;..1 is7.. o
where, )
J . number of days in the billing period (e.g. 30 days)
i . hours of the day
a™ : on-peak adjustment of power price P*
b* : off-peak adjustment of power price P*




M

The difference in onApeak versus off-peak energy rates are commonly déVeloped to reflect
the average variable energy cost spread between on-peak and @f‘f—peak hours and, for
example, may be developed from a unhty S retml on peakfoff peak r&res or margmal energy
and capacity costs. The * implies that the pnce and the dlffcrentrals aw predetermzned

The on- peak versus off-peak rate can potenhally prowde an mcennve for the NUG to

produce energ,y in accordance thh the purchasmg utility's needs Hawevc:r, thc ecunormc )

cntencn for real-ume elecmc power dxspatchm g is contmuaus cost rmmrmzmg wh1ch can

not. b@ accurate—l»y TBpresented by onty two &1fferent average purchase rates 8 The !c)ss in

efﬁc:ency 1s a fu ] fjtxcm crf the Vrmance it the actual dxspa&ch costs In aédmon capaczty’

payments are often mcluded ina ¢ h ferm fer energy dthered SO that the combmed

capactty zm;d energy rate cf‘feetwely becnmes one energy rate 9 ThlS combmed rate is

mvanably grcater than the NUG'S vanable cost of productxon off-peak as well as on-peak

Thus, in pracuce, the contract resembles a ﬂat rate produce and pay contract w;th the
NUG trying to maximize energy productlon The followmg analyszs will refer to and treat
Flat Rate and On-Peak/Off-Peak contracts _;omtly as non-dtspatchable because a Flat Rate

aontract ca;n be Con&dﬁred asa speczal case of an 0n~Peakaff—Peak wntract (a -b*) ’

3. BASIC DISPATCHABLE ENERGY CONTRACTS

A Basw stpatchabte energy contract thh a NUG can provxde the same degree of

economic efﬁcrency 3nd operauanal control to the uu]:ty as one of zts own plants These
contracts closely resemble the economic structure of unhty—owned generatmn wrth a

capacity and energy component of the following form,

Sxoskow (1933)

9A more sophisticated form of on peak/eff—peak pricing is Dotcet’s priority pricing structure and real time
pricing which can provide consistent economic incentives that capture the vanabxkty in daily energy
production costs.: However, the forecasting energy production rates seriously impairs the ability to
accurately capture the variablity in energy production.

5
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where,

B 'average plam heat rate in Bm/kWh
f; . fuelpriceforhouriin$/Bta. .

The ﬁrst term on the rxght hand sxdc of the equatxon reptesents the fuei cost for

The dxspatchable energy price wﬁl a!ways be equa} to or greater than the avm'age vanable

cost of encrgy producnon m order to msure agamst cconormc Icsses over the full range of

By mtegraﬁng the NUG resmm:e thh the ex1stmg utxhty syste.m a Basxc

stpatchable ene “y ccntract’pmvxdes mgmﬁcaﬁt pmdncuof; cast savmgsxover a ﬂat rate

contract, as well as sxgmﬁcantnaperanonal advantagcs 1 NUG electnc omput }evels are
adjusted based on the plant’s variable’ cost of production: - Mnreovcr ‘when the: facility's

utput 15 less than faH Ioadi ‘the umlsed capaclty can be mcluéed m the unhty s actxve 10

,mmme spm:mng T gerve };n add}t:cm, cnormnated plant mamtenance wnh the utxhty can

also reduce energy costs and reqmred capacxty reserve margms

l‘h‘he capacity compgnem should reflect the fixed costs of furnishing power and include taxes, capital
payment, operations and matntenance, and depreciation, As a result, ‘the capacity component maintging a
constant value over the duration.of the billing period. ‘Purtions of the: capac:ty component are subject to
pena&zc change, such as O&M costs, and are escalated with an appropriaté index.

Trhe capacity componem for the NUG is based on an availability basis. ‘This can effectxvaly be done by
either paying the NUG on a ¢/kW basis for available capacity (whether or not the energy is dispatched) or
throngh 2 ${kW-m0mh capacity componeént adjusted for availability. Further tnitigation against assuming

aci yments can be achieved throu gh a eumﬁ of capacity payments for plants fa}hng bclow a
 level of availabitity. . ©
12 Transaction costs fer dtspatchabxhty are neghgable Dispatch mstmctxons can be delivered. ehzctmmcaﬂy
or by telcph@ne




. Use.of asingle value for the heat rate of-a NUG plant provides a.reasonable
this mechanism falls short of capturing the full economic value of the resource by fixing the
variable cost of production to a single estimated :value. -In order to integrate the costs of a
NUG resource efficiently, the contract must provide an, eqqn@fnic structure that treats the
NUG on the same basis as if it were owned by the utility. This is achievéd in the next type
of contract. : )

4. ACTUAL CYCLE ENERGY PRICING

. Actudl Cycle Enérgy Pricing (ACEP) is an efficient Sontract stiicture. Its' fotfn

remm5«1e83§gtialf1y thesame as the Basic Dispa-te,hab}e« éﬁeégy contract with ‘a capacity’

component based on plant availability, but the energy compotient is based on the actual -

variable cost of production,
N
- E= Y {lte,)f, +ck]
i=1

where,

I(ej) : heat input (MBtu) required to produce e; kWh of electricity. The heat input
is determined from the actual plant heat rate curve.

¥

These contracts are referred to as"actual cycle energy: contracts” because the variable . .

energy component is determined from the plant's actual heat rate curve.

the utility's existing power supply mix using energy dispatch methods that are consistent
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with-existing utility owned resources.!3 Maximum éperating flexibility is-achieved ﬁ}‘fc&g:h

contract provisions that determine the NUG's full operations as if it were a ufility plant.

I11. FINANCIAL IMPLICATIONS FOR UTILITIES

1. "RISK AND THE COST OF DEBT

Each form of contract for purchases from a NUG represents risks and liabilities to

rate payers, utilities and NUGS Power purcbases made by a utxhty may mcur mdzrect

o,rf a mdxty;s ability to serve its customers compeumvely with expensive NUG pu-rch-ases:’

Bond ratings are adjusted by allocating a portion of the capacity obligations as a liability--

without a corresponding entry as an offsetting asset. In addition to indirect costs, NUG
purchases can be viewed as an external instmmem: ft:'c; -adjust a utility's capital structure.
Examination of the effect of additional indirect liabﬁiﬁgs on a utility's-overall fmance €osts
can ‘provide useful insight for developing a more optxmai capital stmcture

When setting a utility’s- ct&dlt status Moodys evamates purchases fmm NUGs on
the basis of "financial ﬂexrblhty" ' wmch reﬂects the operanng ﬂe)ubxhty of the power
purchase cantract.14 ‘Rigidities f‘rmpﬁséd by 4 contract's stevcturs which fail to-mirror the
economic/operating effié;iencywoﬁ traditional utility owned generation reduce-a company's

financial flexibility. The proportion of contracted capacity payments to be made to'a NUG

that is characterized: as balance sheet-debt by credit rating firms is contingent upon’the

economic structure of the:contract.. Forexample, under Duff and Phelps's qualitative utility -

13This assertion is developed from an incremental variable cost of production basis which is independent of
the issues of capacity surpluses or deficiencies.
14Abbot (1992).
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4. Power costs under the current Public Service Commi&sxon ruling may be
5 hlgh&f aItemauve& R : -

NPV zp[ /90]

=1

p dlsc@unt factor (.90)

Q¢ : annual debt adjustrent factor
K¢ : annual capacity payment

T - = duration of contract(s)

These adjustments are said to "enable more realistic financial comparisons between
3 P

build their own generating pi,ants," 17 Duff & Phelps has a slightly different methodology,

15 Abrams (1991).
16A term used in credit rating industry. See Abrams (1991) or Moulton (1992).
1"Moulton (1991).
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the two compames

A utlhty S bond ratmg can be maintained by mther restenng the effectlve coverage

the fallowmg percezved rxsks 1) the regulamry nsk of contmumg to allow fuel adjustment

clause expensing of NUG payments; 2) ~thc mar_ket nsk of maintaining sufﬁigxent revenues
to cover NUG purchase obligations, 3) maintaining the competitiveness of a utility's

electric rates.

2. EVALUATION OF RISK FACTORS FOR DIFFEREW'FORMS -OF CONTRACT
FLAT RATE CONTRACTS

contract; have all thé‘disﬁévaﬁfag‘és discussedin the préviaus section. Thesé contracts-fall

significantly short of mirroring utility built generation, and consequently, have high

O v ~ ¥, ¥
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qualitative risk factor so that a large proportion of the capacity payments are treated as

additions to balance sheet debt by rating agencies.
ON-PEAK/OFF-PEAK POWER PRICING

On-Peak/Off-Peak contracts, reflecting retail on-peak/off-peak rates or some other
two tiered rate structure, effectively present the same financial risks and potential liabilities
to the utility as Flat:Rate contracts. In order to prevent unnecessary "dumping” of electric
power, when the demand for power is-low, some contracts contain provisions for
curtailing NUG puichiases up to ‘an established number of hours “p:ér‘ year:}$ This may
prevent the utility from having to durmp power, but it still doés riot succeed in capturing the
full economic potential of NUG power. Standard & Poors recognize cﬁf‘rectly that, in

practicé, On-Peak/Off-Peak power pricing is equivalent to a Flat Rate power pricing.

BASIC DISPATCHABLE ENERGY CONTRACTS

The economic and operational advantages of Basic Dispatchable energy contracts
reduce most of the quahtatwc Operating disadvantages of Flat Rate contracts. This form of
contract goes a Iong way to maintaining competitive electnc rates by minimizing the
production costs of energy and reducing a utility's qualitative risk factor. A reduced risk

factor will improve .a utility's.credit rating over Flat Rate contracts.!?
ACTUAL CYCLE ENER'G? PRICING

The ACBP contracts efﬁcxency in meetmg electrxczty demand nnproves a utihty s
bond ratmg 0;&' yBas:c Dispatchable energy com;racts by addm(mai reductions in the
prodnctwn ccsts of energy and reduced ﬁnancxa] COStSs. Although the capacity payment
obligations (off-balance sheet liability) remain the same as under the other pricing forms,

the qualitative risk factor is lower, which reduces the impact of the contract on the utility’s

18New York State curtailment proceedings Case 92-E-0814.
19%oulton (1991).

v
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off-balance sheet liabilities.?% The ACEP contrict provides the bést forhi of a confract for -

keeping electric rates low compared to the other thiée contracts for purchased power. -

I1V. FINANCIAL STRUCTURE OF CAPITAL

ability to assume risk through additional debt ﬁnancmg

The target capital cost structures adapted by miost “utilities anc} accepted by regnlators

can be characterized as "low risk” with the equity-component.commonly approaching the

prap.rtwn of debt. The secumy of regulated utility i mvestments geﬂerally results m Iawerf

interest rates for.debt and eqmty for utrhnes versus NUGs. Table 2 shcws an exarnple of

the comparative capital costs for a utility-anda NUG. The utility has lower costs of both' - -

debt and equity compared o the NUG, and: in additioh, thé utility has adowér weighted
cost of capital before taxes. However, the same capital. s“tfucturesaoxi an after-tax-basis
provide the oppesxte concluszon 22 The after-tax we:gbted cost of capltaf is 7 94% for the
NUG versus 8 41% for the unhty Thc neafly one heﬁf Uf a percent }ower mtefest rate for

of NUG capaelty pmvxdes an advantage over uuhty eapacxty m a campetmve power

208ee Moulton (1993), Abrams (1991), or Abbot (1992),

215ee Moutton (1993), Abrams (1991), or Abbot (1992),

227The after-tax interest rate for debt is calculated as the product of one minus the tax rate of 40% times the
interest rate, and the equity rate remains unaffected by taxes.

W
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leveraged capital structure through the utility's commitment to pay for energy deliveries.23

Table 1: Capital Cost Structure

.N...E.Q . . Ut Hi’tb! s

Pre-Tax After Tax ‘ Pre-Tax After Tax
IR ‘Weighted After Tax -Weighted - = Wexghted After Tax Weighted
Peroent Interest Average Interest Averag_c Perccnt Interest Avemge Interest Average

Debt . 82%. 9.00% 7.54% - 5.50% 453%  52% B.50% 442%  5.1% = 265%
Equity 18% 19.0% 3.42% 190% 3.42% 48% 12 0% 3.76% 120% __S$.76%

Total . 10.96% . - . 1.94% .. . A0.23% . - 8.41%

Electric rate payers bear the.cost of inefficient long term power purchase
arrangements. In order to understand the effects of ‘contracts on rate payers under the four
power purchase contracts discussed-above for a representative utility (Utility A) incrémental
energy costs are calculated and the financial costs are determined using two'alternative

‘ methio;ciis;;g;;i)ﬁ;t'@e;giﬁgércaﬁsédi cost of (’i&ﬁﬁ’; (disé;itSSed in Secﬁanlﬂ) and'2) (;a,-pacifty payments
as capital ;.leasé'; obiiga;tbnsﬁ‘* The results can be generalized using method I for any
utility, although the size of the indirect costs of financing will depend on the importance of
NUG purchases. - The capital lease approach should Gnly be considered if a utility is
perceived as high tisk where an ircrease in costs or leverage-pose a problém to the
company's financial viability. (Utility A was selected because it has a relatively large

amount of NUG purchased power.) Bo_th analyses evaluate the total incremental costs with

PRI ANS BN

B addition, debt may be retired more qmcklv by the NUG than the utility leading to lower total finanice
charges.

24The results are based on mputs obtained from utihty A’'s 199] Integrated Resource Plan (IRP) and 1980-
1990 Finagncial and Statistical Review.
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resources.? L

Both ﬁnancxal antalyses share the same mcremental costs for energy purchases which

are determined from an Energy Productron Cc)st Mociei (EPCM) 26 The direct costs

determined by the EPCM iedsure the incremental costs to rate payéts"fer inefficient energy

mcremema} cest of eqmvalent capa::xty built by Uuhty A and ﬁnanceé at its wexghted )

average cost of capital, The same incremental cost method is used for the lease analysis.: It
capacity are :idemrical in all cases. In-other-words; the investment in capacity is-the same,
but the cost c»ﬁfman@in«thefimestmem varies.. .

The Iease analyszs draws upon the "buyfbarrow versus- Iease" ‘mc)del to datermme
ﬁnance costs. . The sxgmng of a. capxtai lease utilizes a utility's debt: capacxty, redﬁcmg the
lessee's ability to issue more-debt in-the -f;,mu’téf: Lease obligations. car consequently be

viewed as. eq:uivalem to capacist:y additions Vﬁnahce& 'éntirely i%}-ith debt. The céﬁlﬁarative

scenarios and was based on the values Igsted in Uuhty A's 1991 IRP Annual cnergy purchases frem NUGs
beyond the year 20072 weie assimed to'escalate at a constant rate of 1.2%.

26g¢¢ Technical Appendix for description.

21Costs associatéd with surplus capacny resulting from mandatéd purchases were not calculated for Utility
A, aﬂd Costs of aﬁdmonal reserve requxrements when NUGs faﬂ to fotlow estabfrshcd utxhty pracuces for

contract, and not to descnbe ihe 1dxosyncras1es ofa specrﬁc regu}atory envxmnmcﬁt
28See Technical Appendix for details.

anmma,
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1. ENERGY PRODUCTION COST'MODEL -

The dxrect cc»st calculated by tha EPCM assess the addztmnal cost far NUG energy

purchases over operanng and pncmg the samc energy resources efﬁcxently The EPCM
detemunes the mcremental emargy cost of purchased energy versus energy dehvenes based
on the most efﬁcxcnt dlspatch mechamsm for the new generatmg resource (1 e. utility

gencrauon) Smce 1t 15 assumed that utxhty owned generanon and the ACEP contract

mechamsm are operated and pnced efﬁcxently, there are no mcremental energy costs

'I‘hcse efﬁment forms azf energy dxspatch can be cemparﬁd m the iESS effment Basxc

Drspatchable and the twm non~d1$patchahle contract& “
The mcremental energy cost for NUG purchascs is determiined by segmenting the

week into-six campenents consxstmg of four partmons for weekday hours and two

spinning reserve. An-energy producmo.n simulation determines the hourly productlon cost
differential between the contract price. s;é:sus efficiently o.p;ta:t,eg:i generation.- The hauri}
energy cost differenﬁ-:als are consolidated i—ﬁto &he:é,ix time pariitions. The differentials for
each time partition are assumed to escalate at a 5%, per year nominal rate to reflect the
characteristics of a typical contract..

Table 2 dlsplays the incremental energy costs for a 1 MW purchase of non-
dlspatchable NUG energy over a typical week in 1990 The "dclta" values in $/MWh
represent the average estxmated incremental cost of NUG energy purchases above Utility

A's system lambda.30 The "duratxon factor” represents the percent ()f Operatmg time the

delta value applies, For the off-peak hours of 11 PM to 7 AM, Partition D, non-

dispatchable energy contracts cost rate payers an additional $5/MWh for 80% of the

291 order to simplify the analysis, the Flat Rate and On-Peak/Off-Peak contracts, as discussed above, are
assumed to be operationaily the same, and accordingly, were consolidated into a single contract form (non-
dispatchable).

30System lambda refers to the incremental variable production cost for a utility.
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weekday hours of the year. Over »th'e same tim:c;:,p‘eria&;laset):enziijnﬁﬁate:.gpmﬁing:rese;mg

cost $0 23[MWh calculated as the product of percent of capac1ty assomated w1ch spmmng

Dnrauon % of Capac
- Factot . as 10-Min.§
T00.0% 3.0% $1

560:0% 20:0% - §26
65.0% 200%  $69
80:0%" . 200% 7  $16Y

: W’eekdays Tlme« H:smlaeklﬁ}alta SAVIWH
Partition A 10-18 13
Partition B--. '8-9,19 15
Partition C ~ '20-22, 7 20 V

lparsiton 122247 24 5 7 T60.0% 20.0%
Patition P 'I-11 24 5 1000% __ 200%

‘Spin +$/Partition t

T

.0 BT R,
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2. THE FINANCIAL COST MODEL

The Financial Cost Model (FCM), used for the debt analysis, calculates the indirect
costs aéséé‘ti‘ziiéa“with?NﬁG purchasés which are-determined from the incrgasgﬁ;{ébzst of
issuing new debt. Because the capacity additions are supplied by NUGs, these new debt
issuances are for other investments such as transmission line upgrades, construction of

new transmission ‘facilities, or installation’ of emissions control é‘qu"ipmén-t on existing

plants Thse- mdtrect ﬁnaﬁcml costs can be compared to the cost of buﬂdmg the same

appropnate to-use the weighted. avcrage cost of capital. -

The FCM estimates ’Ut'ﬂity A’s fong term debt issiiance's as $330 million for 1991
through 1993 and thereafter escalatifig at a constant nominal rate of 3% annually through
2003, A modérate escalation rate is used to reflect slower long térm régional economic
growth, improved efficiencies in eléctric equipment, and a greater dependénce on NUG
purchased power The: matunty of Iang term debt 1ssuances are set ‘according to the
duration and propomon ‘of past 1ssuarrces The off-balance sheet obligations and quahtanve
risk factors are determined according to the established criteria of credit rating companies
and dre used as a basis for adjusting interest rates for debt.3' Both bond rating
downgrades and denied upgrades as a result 6f NUG purchases are assessed in the
Financial Cost Model (ECM). However, the ratingi""’adjustméﬁt’s are specified
conservatively for large shiffs in‘off-balancé sheet obligations. |

~ The other cases evaluated by the FCM are the Basic Dispatchable contract and the
ACEP contract iéchanism, In'each case, the assessed contract mecharii§m is the exclusive
means$ of contracting for NUG power under Utility A’s projected procurement of NUG
capacity and energy. 'I‘zib;l'e 4 specifies the basis point premiums used to determine the

indirect financial costs of NUG purchases.

31Moutton (1991).
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Table 4: Basis Point Premmms hy Contract Type

ACEP Do m‘ 2 % 10

32Higher energy costs associated with dump power in the late 1990's for non-dispatchable contracts were
assumed to be partially mitigated by an external system sale.
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generation, a 47 basis point Tinance premiiin (Fiom Tablé [§is assessed on'the estimated

average capztal expenchmres for new c&pacxty acqmsmons This cost is compared with the

ﬁnancc premmms associated w;th NUG purchases for selected- years in TabIe 5

. T?i?’-‘% 5: \lnﬁiréét ‘Financial QF’S‘S‘,!?}’ Source (nominal doltars) "

— A
RS On—Pca.kaffnPeak ' 67
Basic Dispatchable . IR 0.76
ACEP o 2 0.61
PUtlity Built Gen. Debt Analysis < - - 0098 - 0.75
3 eSUS LEASE MODEL
)i!;TIfiéz‘u‘se’offtﬁé/f;"ffbﬁijxlﬁéff&wx’rergu?sf»ié~a§é”“médéi'in the lease analysis corresponds to a

high risk situation where additional feverage or increise in costs poses a problem to the
financial viability of the utility. Under a cépita-l lease, the present value of the future lease
liability appcaré as debt with the corresponding asset value also written into the b;)oks.33
Thus the capacnty purchase obhgatzcms for Utility A become equwalem toa debt liability.
W;{th the entire capacxty ebhgaﬁon treated as debt, there are no mchrect ﬁnance costs for
Utlhty A. However the treatment of incremental capacity additions as debt rcqunes Utility
A to tise xts after tax cast of debt in comparmg the finance cost of utility GWned gencratmn
versus NUG purchases 34 The 2. 18 percent difference between the NUG after tax cost of
capttal (7 94%) and the uuhty after tax cost of debt {5. 76%) adds a sxgmﬁcan»t ﬁnance
preuuum to NUG’ capacuy addmons 35 Finance costs for the lease analysxs are shown for

selected years in Table 6.

33A capital lease requires the present value of the lease liability to appear on company balance sheets while
an operating lease acts as off-balance sheet financing.

34Bierman (1986). The weighted average cost of capital or a risk adjusted rate can be used if adjustments
are made for the fact that the decision involves asset financing.

35The nominal valies of the NUG and utility cost of capitaf change through’ time, bt the incremental
difference remains nearly unchanged through time.

B A AP A LT
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| Flat Rate and On-Peakaff Pcak
Basic Dispatchable
ACEP

Utility Built Gen, Debt Analysis .= ..

presented and discussed. .

VI. IMPLICATIONS FOR RATEPAYERS

1. DEBT’f ANALYSIS OF ’éﬁsﬁrs

whx{;h vgﬂl be hecamg manifest when the results for ,thc; lease anaglysl.s of utility A are .

The results prescnted in Fxgure 1 are. the mcremental IS year levehzed houﬂy

$5.21/MWH for the non-dispatchable contracts are comprised of a $1 38/MWH fmance

cost and a $3.83/MWh energy production cost. Botlthe energy and finance costs increase

in real dollars over the 15 year period as NUG's compnse a Iarger pomon of the pmifer

supply mix for Uuhty A.

36Levehzed values were determined using a 10% dtscount rate for the annual e,ncrgy costs. shown in Table 4

and Appendix A..
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o
oF “

B Finance ©
Energy

$/MWH.

On-Peak/Off-Peak Dispatchable

ACEP..~

Figure 1: Debt analysis based on Utility A's financial and energy data
With a total increm

substantial cost advantage in excess of $4/MWh over pon-dispatchable contracts.. Unlike

the g.dﬁ-digp‘a_tgﬁgtglqtjgﬂtragts, the i,x;;poi‘tant inc;émégtal: cost fér the disﬁateﬁéble.'cpnuacm
are attributed to finance charges, reflecting the contract's operating efficiency.in meeting
electric -load. The AGEP{:Q’Qnt,)rjact‘:hgs the lowest cost ;gemparejd to. other contract
mechanisms with a total cost of 5952/1\4“’11 All the costs associated. with the ACEP

contract are attributable to additional finance charges, because it meets electric load as

differential..
-Using the weighted average cost of capital for Utility A.(Table. 1), utility built

generation results in a finance cost differential of $0.84/MWh. Comparing these-

incremental costs with ACEP contracts, utility built generation results in roughly a two

thirds higher incremental cost to rate payers. Furthermore, the NUG has the potential to
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achieve addiﬁanal-comgéﬁtive advantages through improved fuel utilization efﬁ’éiency (e.g.

attributed tor ﬁlspatchable cnntracts results m mcremental fznance costs for Basic

stpa:tchab}e &nd ACEP contracts resPectwely of $0 65/MWh and $€1 SZMWh compared

more favorably agamst aN UG by becormng more ha ghly }averaged ’I'he dark sofid liné in

Flguf& z xltusfrates the effect of’ Uuhty A tmdertakmg addttmaal Ieverage which shifts the
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Weighted|
Average
Cost of .
Capttal

non—dzspatchab}e
/& “Basic Dispatchable
, ACEyPV

_Afondispaschable

AFiguffé’f'fi; Effect Gf Léverage en the Cast of Capltal )

For -example,, the non-dispgtc}}able comracts increase Uti}ity A'sulgyger,ag; to thc point

where the mchrect finzmce costs are greater than the mcremental finance cost of the utxhty

bux}dmg its own gencratxon. Utility A can minimize the pqt@aﬂallg detnmgntal, effects of

power purchase contracts on 1ts cost of debt by adjustmg 1ts capztal structure through debt

;

1ssuances to account for the new 1 v‘ablimes
The cost advantages of ACEP power over unhty buﬂt generzmon adds credence to

assemens that competitive electnc pcrwer markets can beneﬁt Tate payers.. These results

made to negqnate contracts that provxdc rate p;aycrs mth)tvhﬁr most cfﬁczcnt use of NUG

purchases. Otherwise, the potential cost -sayiggg jof NUGpewer can easily be lost to
contract inefficiencies. The debt analysis also serves to highlight the importance of the
capital structure on electric rates and the potential advantages of increasing leverage.
Finally, as competition fot building new capacity intensifies,37 utilities may be forced to

move toward a more highly leveraged capital structure to remain competitive.

37Due to the Energy Policy Act of 1992.
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2. LEASE ANALYSIS OF COSTS

model to determine the cost of nnhty built generation versus purchased power Thzs

corre&ponds to a hlgh risk situation where an increase in electric rates i:ould erC

an analysxs provxdes mmght into potentla] cost difficulties. These. ccndltxons represent a

mgher than n@rmal exmtmg nsk fcxr the’ utﬂxty where the?‘" pact of addttmnal capacxty

lease. analy&s provides a comprehensme mct!wci of cost companson between ‘NUG'

purchases versis utﬂxty built ge»neratxon and-does not reqmre offab&l-‘ance sheet\.ad}ustmcnts

Ineremental energy costs remain uﬁchanged fmm the debt anaiys;s The mcrcmental

38From a financial analysts perspective, the NUG contracts have zero incremental finance costs and Utility
built generation has a negative incremental cost of $5.21/MWh (energy costs remain the same).
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15 Year Levelized Incremental Cost Differentials .

ﬁ Finance Costs

G P4 Enérgy Costs
W RiskPremiom

Figure 3: Lease analysis based on Utility A's financial and energy data

The significant disparities between the cost of utility built generation and NUG

purchases indicate that Utility A has assumed a highly leveraged éapiiél structure through

NUG purchases.. With the social.cost of the incremental capacity additions identical
betweenNUG and itility sources, the difference in finance costs illustrates the:potential for. -

the utility to adjust-its capital structure to reduce costs. In.order to reduce the differential in .-

equity holders receive less than the allowed rate-of return in order to keep electric rates low.

Although the lease analysis provides a rigid and consistent financial structure and

removes the potential subjectivity associated with adjusting off-balance sheet liabilities for

5.
§ .
&
4
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Utility A, the structure has the short céﬁﬁng of overlrooking an impcrta:nt rationale of utility

“contract. It

e:a utility's
canipe;ti:ﬁve position and h
rsh@uld adversely affeat i ty gencration

ESGLIICGS are

purchases» pawer frorn NUGS withi'an ACEP contract,

VIL. OTHER iMPLIGATfONS

1. UT ILITY’S PERSPEC’TIVE

vvvvv

Iargijs base load geéneration is vzewad by many sharehol&ers as excessive for current aﬂowed‘

* rates of rewrn, ?&éqﬁsﬁiaﬁ of aisisatéhamefm@ resources ﬁtovidésfa Wabiﬁz;ﬁitéihaﬁ%' -

Furthermere, to'tﬁe"ex;tfemz*:fﬁéﬁN?fUG,,pnfrebasés provide lower cost ‘eléctric power, a
competitive -advaritage is obtained. . In'regions with slow electric load growth, NUG
pmchases ‘can-be viewed as ‘eroding a utility’s electric' rate base as existing plants

competitive services becomes the foremost factor. ‘An even handed analysis of the total

O O GANMAARSRAR AN AR A AR AR O OSSO OLED R

N
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costs of purchasing NUG power becomes the most effective’ ricans j:lvz):f'~'ﬁ‘:‘:ﬁi{n‘tainiﬁfg

competitiveness and preserving a customer base.
2. NUG'S PERSPECTIVE.

The four bamc econoxmc structures for purchased power from NUGS prowde
(hfferem nsk/reward reIat;onshxp to the NUG The Flat Rate contract and On—?eak/Off—

Peak contracts encmurage the NUG to maxnmze elecmc autput Addttfcnally, these

ccmtracts thm req :

"ves'vl;Q : n and p}ant operanon and mamtenance costs may dwerge fram the contract pmces

pmductlon costs in evaluatmg NUG pro;ects 39 However these contracts are easy to

understand and rcpresent a broadly accepte:d and welI understood nsk

Qn the other hand the Basxc stpatchable and ACEP contracts provxde htt}e nsk of

dwergmg rates of escalatzon but are not as well understood by the ﬁnancml commumty

contracts are iess than the othar contract forms In addmon the NUG operator is
ﬁnanmally 1nd1ffcrent to the Opreratmg k:vel The NUG achlevess proﬁt maximization
through mmntammg the h1ghest possrble avaﬂabxhty 1evel not maxumzmg producuon In{
addmon, the NUG 18 hkely to wew 10Wélllyproducnon as Iower plam wear or in other words
asset preservatmn The econormic 1mphcat1ans of the power contract are desxgned to match

fuel and operaucmal costs and reduce thc nsk ofa cash flow deﬁcxt enhancmg a prq;ect 5

competmveness and "fmanc:ablhty"

39Goldsmith et. al. (1991).

Vthe NUG to accept Stgmﬁcam rxsk in futare: years as the: rates of fuel -

2
2
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‘Competitive electric rates and high”credit)ﬁétingfsf are i){}ssiiji_e for utilities with’ﬁbwé;r
purchase contracts if they are designed to reduce a uﬁh’ty’s liabilities and minimizés energy

costs. NUG purchases under eff cient power contract mechamsms can have a Iower cost

Crmcxsrns of NUG: pufahases can: generaﬂy be traced 10 the farm of centract used
e.g. nan—dxspatchable) or the assocxated nsk premxums that reSUlt in a mgher cost of dabt

(far the purchasmg u;tﬂtty From an economxc perspacnve the ana}ysxs treated the acmal

or type of ecmtract spemﬁed In s1tuat10ns where the ut;hty could achieve a Iower wexghted)
av&rage cost af capxta} throngh mcreased 1everage (the typ;e‘:al sxtuauon for regulated
utilities), an ACEP contract may aah1eve a compatxtlve advantage over tmhty bmlt ‘
genaratlon through utxhzmg a more 1everaged capxtal stméture me the rate payers

perspectwe an examPle: shows how dlspatchable NUG contracts act as an external debt

for the new capacity addition. With ACEP contracts being oparated as efﬁmently as utlhty
owned capacity, the overall conclusion is that ACEP contracts for NUG purchases can be
economically efficient. However, the same example also shows that non-dispatchable
contracts increase the utility's leverage beyond a cost effective level and result in a higher

weighted average cost of capital than utility built generation.

YR NN R
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For a utility that is already in an unusually risky financial pos;tma,NUG purchases -
may be treated as leased capacity rather than external debt. This increases the unhtys
leverage so much that utility built generation appears to be the option with the lower finanice
costs. An alternative would be for the utility to offset the increased leverage of a NUG

purchase by issuing equity. However, shareholders may object because of dilution of thexr

stock. The standard procedures used for léasing ignore thie real differences i risk and

operating costs of. &ispatchaplg contracts over hon-dispatchable

lease analysis may atribute too much risk to-NUG capacity with no-risk benefits attributed

to dispatchable versus nondispatchable contracts.  This will be expensive for rate payers.
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capacxty Ievel as
y as the NUGs

V ' } ¢ Ween tb&*system
Iambda f’m’ each txme block summed: cwerthe enm‘c week ed by the number
of hours in the week. The time block method provides insigh thé hours of the week
a NUG contract may increase energy pmductxcm costs. In addition, the analyst can
evaluate the effects of 10-minute spinning reserve between the each contract’ type and
utility built generation. The costs of 10 minute spinning ; reserv& are mcorporated into the
analysis.

In suminary, the EPCM acts as a least cost dispatch: model. 'The incremental
variable energy procution costs are detcrmmcd for future years and then levchzed to
'»deienmﬁe a IIS year energy cost. o :

,FCM apphes an annual rxsk premmm, dlsu
issuances-for Utility A. “The product of the

equals- the financial penalty. This pcnaity is camé& fm' the en iti ‘
Debt duration follows the same pattern that Uﬁhty A camed fram 198& tcs 1990

The total amount of debt issued each year is held ccm' !

values are determinied by an annual debt adjustment factor {Qt) which places in-a smaller
portion of the NUG capacity payments as 0ff~ba»tance sheet debt. CE

"ram 1991 th;ough,
1993, but escalates at 3% from 1994 thmugh 2005. The risk premium only apphes to
debt issued after 1991. The risk premium ranges from 6 to 100 basis points. * Thesé -

SN




Table At ( Derivation- at Incremental Energy Produet‘ibn Costs

Case 1: Flat Rate and On-peakiOff-peak at ¢6/kwh with 60% committed to capacity payment
Cass 2: Dispatch based on finear haat-rate curve
Case 3: Actual Energy Cyclé Dispatch..

This analysas concems the lnccémébtét energy czos"

& ot-Cap.
_.a$ 10 Min, ~

Wookdays Time of Day Hr _ Spin - $IPart. Spﬁﬂ‘ L §Part. | -
Partition A 10-19 o ‘ ':;:4~.vm«a $2. 0.0 $0
Partition B 8-8, 20 B 3. 50. 0% . 200% $26 0.0 $0
Partition C  21-23, 7 S 20 (i85 650% 20.0% $69 0.0 $6:
Partition O 23.7 .40 +i00s e’o;:og% +20,0% $169 0.0 $0
Woakonds oS
Partition £ 8-20 - R4 4 5 { 0.0 $0
Parlition F 1-7, 21-24 = 24 &1 6 .. “100; 00 - §0

Total - 168 ' k- $4 Total$/wt: $0

" Tetal$iyr 524 3s4 Total$lyr. $0

Spin Res 1.1 SIMWH

Appendix
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Table A2

1898 1999

Dabt Analysis Annual Incremental Energy Production Costs’

2000

Year 1991 1992 1993 1994 1995 1996 1997 2001 2002 2003 2004 2008

NUG Capacity 1027 1384 1982 © 2139 235 3358 2355 2355 2355 - 2355 - 2355 4385 2383 412 2441

NUG Energy GWH 4304 7516 1OB34 13457 15036 15420 15420 15420 15420 184200 15420 15420 15605 15792 15982

NUG Cap Factor 048 062 062 072 073 0.75 0.75 075 075 075 475 075 075 075 075

NUG Energy Add GWH '90 0 564 T W3 9657 11236 11620 11620 1620~ 11620 §1620 15620 11620 11805 11992

Energy Production Casts Differentlals ($SMWH) , )

Flat Rate & On-Peaki/Off-Fesk 291 306 3.21 337 354 Ehea 391 410 431 . 452 4.75 4.98 5.14 530 547

Basic Dispatchable 0.24 026 0.27 028 030 031" 0.33 034 036 038 040 042 043 QA4 046

ACEP 00  0do 000 000 000 000 0.00 000 000 . 000 0.00 0:00 000 000 0.00

Utility Built 0:00 000 0.00 000 000 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 0.00

Cost differentials for Cases 1-3 abave are escalaied a5 5% (ramy.the 1990 encegy cost differentiad values,

Finance Cost Differentials . y ($MWH)' . L - v ) ~

Flat Rate & On-Peak/Off-Peak 3. 27. 067 047 043 053 Q.67 0.83 110 137, 167 1.97- 229 242 254, 267

Basic Dispatchable 64 033, 023 0.21 0:26. 033 - 042 0.5¢. 063, 076 089 . 1.04 105 1.06 198,

ACEP - 131 0.27 0.19 017 021 027 0.33 0.42 051 06t @71 0.82 0.83 0.84 0.86

Utility Built 1.37 073 0.90 075 078 0.75" 0.75 075 @78 0I5 0.75 0.75 0.78 0.81 0.84

The finance cost-differentials in wiits-of SMWhare. determined fronythe total anaual fiance- costs divided byadditional KUG energ} pmductmn smm 19% o

It is assypned that:there.are no- finance.costs-untif 1991 because: of the: mlwvel’y smak smount-of NUG capacity. % ¥

Consequetifly, it becomes app:opgge to evdqax: the finance costs: a/a-mgmmntsxfr,om the !;290 base,

Energy & Finanté Cost Dfﬂarenﬂah : (SIMWH)

Flat Rafé & On-Pedk/Off:-Péak’ 6,19 313 368  -380 407 439 4.74 520 568 619 6.72 7.28 7.56 7.84 8.14

Basic Dispatchable 1.88 0.59 056 050 056 0.64 0.74 a8s 092 L4 129 145 1.48 1.51 1.54

ACEP-- 05 R v VAN 3 U B L A 027 033 042 051 061 an 0.82 083 0% 086

Utitity Built 131 073 0% 675 078 .75 0.75 075 075 075 075 0.75 078 081 0.84
Appendix




Table A3

Year 1991 1982

Lease Analysls Annual incremental Energy Production Costs.

1993 . 1994 1995

1997

1998

‘1999 .. |

2002

2003

200

2005

NUG Capacity e 1384
NUG Energy GWH 4308 7516
NUG Cap Factor 048 062
NUG Energy Add GWH 90 o 564

Energy Production Costs Differentlals

Flat Rate & On-Peak/Off-Peak  2.91 3.06
Basic Dispatchable 0:24 026
ACEP 009 08,00

Utility Buile 000 000 - 000
Cast differentials for Cases 1-3-ubove-are escalated as 5% fromithe 19

Finance ‘Cast-Dittereritial

28 da
Basic Dispatchable 28 4.44

ACEP RO7 Y1 SR 2~ BRI

Utility. Built 800, .. .000:

Riskyness-Preminm AT 122 .

Energy & Finance Cost Differentials
Flat Rale & On-Peak/Off:Peak 1347 872
Basic Dispatchable .. 1080 %
ACEP | | L L1685 566
Utility Built * Coam 122

1982
10834
0:62
3716

321
0.27
0.00
000

543
543

10,13
748
6.91
149

3139
13457
0.72
7034

543 L EST
000 04

9657

($/MWH)
3.54
.30
0.00
0:00

(SIMWH)
470

6:75:

11236

372
031"
0.00-
0:00

4‘54 (\‘: B
454

2355

18420

0.75

11620

LRy}
0.33
0.00
0.00

‘energy. cost differential values,

4.54
4.54
4.54
0:00

124 oo

Appendix

9.69
6.11
5.79
1.24

- 1355

15420
078
11620

4.10
0.34
0.00
.00

4.54
4.54
4.54
6:00
124

9.89
613
5,79

1.24

155

154707

0.25

11620 A

4.31

0.36. :31 .
.00

4.54
4.54
4.58".";
000
124

078

11620

475

046
0.00

15420
0.75
11620

4.98
042
000
000

4.54
4.54
4.54
0.00
1.24

1077
620
5.79
1.24

2383
15,605
075
11620

5.14
0.43
0.00
0.00

4.7
4,71
47
0.00
1.29

T4
“6.43
6.00
L.2¢

15;792
075"
11805

530
0.44
0:00

4,89
4:8%
4.89
0.00
.34

115
6.67
6.23
134

2441

15,982

o7

11992

547
0.46
000
0:00.

508
508
508 .
0.00
£.39

11.94
693
647
1.39
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