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- FOR LIMERICK SYSTEM AND LIMERICK 1

- L Conimérmal Operatxon Datp
Year of .{;se_!jiwa,Limerni sl
; ‘Analysmi_;‘: . By

1984!
1886
1986 5*f

5 Soureesand Notes :

-:*leermk system commercxal opex-atlon date ~1s~an'averag,
i of the eom merexal operatmn dates of Lxmemck 1 an ‘

?Commerclal operatxon date estxmates Wer




Pennsylvania Power and nght
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THE 1973 DEMAND FOREC_ ST
: BY REGION L

demved from the PennSylvama New JérSey Marylandf;g,
‘Interconnection T.oad_ and Capaclty Forecast for
:June 1 1974. Bl S

2The peak and energy demands for the zero gr e
are derived from the forecast of the analysr ar in t
‘sburce cxted*ab ove. , . i




| , Sourcwand Notes

,.1The expected growth peak and generatlon values were“ :
- derived from the Pennsylvania - New Jersey - Maryland{-'-
‘Interconnectxon Load and Capac:ty Forecast for; e
fJunel 1976 T :

The peak and energy demands for the zero growth case
. are derived from the forecast of the analysm year in the
“'source cxted above.'_ e :




THE 1976 DEMAND FORECAST FOR 1984

Region and

»‘Zerd Grow’th.2 |

: 1The expected growth peak and generatmn values were :

+derived from the Pennsylvania - New. Jersey Maryland

Interecnneetmn Load _and Capacxty Forecast for
‘;June L, 1976. e « _

.;The peak and energy demands for the ‘ze:o growth case
‘are derived from the foreeast of the analysi
4 ource cxted above. e







Pe nnsyly




RegLon andCase '-

Expect edGl’owth1

o SourcesandNotes s

.*i.lThe expected growth peak and generatlon values wer o
derlved from the Pennsylvania - New Jersey - Mar 'land ,
‘Interconnectxon Load and Capaclty Foreeast L
June 1 1980 e SR T

The peak and energy demands fqr the zero gr )t‘,,,ease'j"
are derived from the forecast of the analys1s : W
source cxted above. S




 expected growth peak ,
erived from the Pennsylvan
Interconnection Toag and ¢

€T, 1980,

demands for the
fox-‘geast of the







Derived from the 1983 hourly load data,










1976 m.nc'rmcrry DEMAND FOR‘ 1984

' ,1ntei4connectlon Load and Ce DRCH
_ hourly load data for 1983.




(EXPECTED GROWTH)

: ’\Megawatts e

aPénnsylvama e New Jersey - Marii land Intereonneetlon' ‘Load and
- Capacity Eo:ec_:ast, (June 1, }978 -and the hourly load data for 1983.




1978 ELECTRICI'I‘Y DEMAND :FOR“ '986 '
S (EXPECTE ‘GROWTH

S oo

1
5
1

e electmclty demand m megawatts 1is demvedk fro' th analys:s;
ear" forecast in the ,Penns lvania - New Jers :

Interconnection Load and Ca aclt Forecast‘ (@une 1,

,hourly:load data for 1983 Helietasinn ’




1980 ELECTRIC]TY DEMA
: (EXPECTED Gno

L

'lTiie electmcxty demand m megawatts 1s demve_ _Trom\
Pennsylvama - New Jersey - Maryland Interconnectwn ‘Load  an
A Capaclty Forecast (June 1 1980‘ and‘the {hourly load'data‘ or 1983 :




g (EXPECTED GROWTH

Ml‘ty demand m megaWatts

Capaclty ]




he hourly load data fdr 1983




b :Soni'éés';and} o;t‘es,.,,

: ;The electnclty demand in megawatts is d 1ved from the analys

- year forecast in. the Pennsylvama - New Jersey - Maryland o
interconnection Load and Caj aclty Forecast , for June 1 1976 ‘an
he. hourlyrload data for 1983 . T
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he, electmclty demand m megawatts is. demved from the analys

rear: - forecast in the Pennsylvania - New Jersey L Maryland
nterconnection Load and Capacxty Forecas ; ~
hourlyload data for 1983 P




'1980 ELECTRICIT(Y DEMAND FOR 8

__ Electricity Demand by Regio

'he :h 'urly 1oad data for 1983 L
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‘Equivalent For
‘Rate (Percent)

Maxlmumzcapacxtyr-‘actor o
(Percent)’ =~ . .. gp . g7

: SourcesandN otes -

The booked cost per kilowatt of Limerick 1 and Limerick system 5 of the

'~ commercial operation plus ‘capitalized property taxes ‘and allowance for funds
. used during construction (AFDC). = The estimate of AFDC assumes that

- - construction work in progress is excluded from the rate base. ‘The rates used 'to’
~estimate AFDC in each year are described in Schedule 11 of Dr. Perl's

- testimony. For the derivation of construetion costs see Schedule 9 of Dr.. Perl's

_ testimony. To estimate booked costs in 1984 dollars, costs as of the date of
. commercial operation were brought back to year of analysis dollars by removing
. expected inflation and brought forward to 1984 dollars using actual inflation

. rates. The GNP implicit deflator was used to measure price changes and is given

The projectad commeraial operation dates by year of
Limerick plant can be fousd in Sehedie 1.

 projected online date. This estimate ineludes all construction easts fhoory,




 LIMERICK SYSTEM AND LIMERICK 1

 Sources and Notes

%The real levelized fixed charge rate is the annual fractio which, when applied to

. the initial plant investment, will yield sufficient revenues over the life of the
- project to cover all capital-related. expenses—depreciation, - interest expense,
_return on invested capital and taxes, ‘It is equal to the annual capital cost, found

n Schedule 8 of Dr. Perl's testimony, divided by the booked cost. -
“The levelized annual non-fuel operation ‘and maintenance cost in mid-1984

~dollars per kilowatt. The derivation is described in Schedule 13 of Dr. Perl's

'he levelizec al cost of pltaladdxtlons ibé“currmgﬁ,Qvgr‘j‘:he; plant's operating .
ifetime, in mid-1984 dollars per kilowatt. The derivation is described in-
Schedule 12 of Dr. Perl's testimony, GEe b

~"The equivalent forced outage rate represents the probability the plant
_ Operate during the time it is not undergoing maintenance. Based o
"The hours'of maintenance per year is one minus the cap city factor divided by
-the utilization rate, multiplied by the number of hours in the year (8760). The
utilization rate represents the probability the plant will operate during the time

it is not undergoing maintenance and is based ‘on NERA assumptions,

The projected levelized capacity factor ‘of Limerick 1 andleemcksystem The
- estimate was derived, as discussed in the ~text, from a combination of

The levelized annusl cost of fuel for Limerick in dollars per million Btu, The
prices assumed for each nuclear fuel cycle component as of each analysis

are reported in Schedule 17 of Dr. Perl's testimon




,LLevehzed leed 5
Charge Rate (Percent) e

Equlvalent Forc%d Outage
Rate (Percem:)

Hours of Mainten ce : :
e Year (Hours) &

Max lkum 'Ciapacxty Factor

; Year FueI C
(de—84 $/MMBtu)

Sourcs and Notes

“The costs and charactemstlcs are for a coal plant w:th tw 400- MW,».
_ units. e : ; f =

“The booked cost per kllowatt of the coal alternatlve as of the
projected on-line date. This estimate includes all constructlon'costs ;
- through commercial operation plus . capitalized property taxes and
~allowance for funds used during construction (AFDC). The estimate *

of AFDC assumes that construction work in progress is excluded from '
. the rate base :The rates used to estimate AFDC in each year are .
_described in Schedule 11 of Dr. Perl's testimony and construction R
costs are demved in Schedule 10. To estimate booked costs in 1984 L
dollars, costs as of the date of commercml ‘operation were brought

- back to year of analyms dollars by removmg expected inflation and
_ brought forward to 1984 dollars using actual inflation rates, The
GNP 1mp1101t deflator was used to measure price changes and is’ gwen
in Schedule 11 of Dr. Perl's testlmony Expectedf" fla :
shown m Schedule 11 .




Souzcw and Notee

,The:'real levehzed 'flxed charge tate 1s theirlannual frachon ‘which,
when applied to the initial plant investme w111 ‘yield' suffmxent‘a e

revenues over the life of the plant to 11 capital-
expenses -- depreelatwn, interest expense, return on invested capltar

and taxes Itis equal to the annual cost, found on page 5 of Schedule,.j;;

i 8 of Dr. Perl’s testxmony, d1v1ded by the booked cos!

: ,_fl‘he evelized annual revenue requirements associated with fxxed non- -

- fuel operating and maintenance costs, expressed in m1d-1984 dollars
cilowatt. The derxvatlon of O&M cost is descmbed m Schedule
__of Dr. Perl's testimony, - i i

5,The eqmvalent jforeed outage rate represents the probabﬂlty he
-f;plant ‘will ‘not operate during the ‘time it 1s not undergomgg]y :

' amtenance Based on NERA assump’aons. o

.~~,The°hours of mamtenance per year is one mmus the capaczty factor:,'
“divided by the utilization rate, multiplied by the number of hoiirs in

-~ the year (8,760). The utilization rate represents the probabxhty the
’“plant will operate durmg the time 11: is not undergomg mamtenance_ :

and it ‘based on NERA assumpnons. o

: E’I’he levehzed eapeclty factor is 93 percent of the pro;eeted; i
equivalent avaﬂabxhty. This derivation is deseribed in ‘Schedule 16 of
Dr. Perl's testimony.. ‘The foreeast for each analysns year was based

nly on units operatmg in that year. S . =

f?pnce data. reflect the average cost o :
ter than 2. 7 percent delivered to the Eastem PJM teglon
year. Cost data are taken from FERC Form 423,




!Nominal prices for the Mid-Atlantic region were taken
- from FERC Form 423. The prices were then brought
. forward to 1984 dollars USing‘actual}inflati'oh*rates’.‘_‘

 Nominal prices for the Mid-Atlantic region were taken

. from the Statistical Year Book of the Electric Utility

~ Industry. - dol per
~ million Btu using heat contents of 11851, 11923, 11931 and

12076 Btu/lb. for the years 1973, 1976, 1978 and 1980

_ Pespectively, The prices ‘were then brought forward ‘to
1984 dollars using actual inflation rat e

The coal price was converted to dollars per
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. BY YEAR OF ANALY




White Plems, New YorkglOSOx !
(914 681"‘7255 S >

JALL ST, TE UNIVERSITY
\ 7':‘Econom1cs,1966 B

,'r;,"‘ Co

N‘ATIONAL ECONOMIC RESEARCH ASSOCIATES INC. (NERA)
~ As a Senior Consultant, Dr. Wile has directed and consulted ona varlety of
- -long range planning, energy, emnronmental and’ transportatxon prOJects.f},
- Most recently he participated in a study for the Public Service Commission
. “of Indiana which compared the economic and fmanclal ‘impacts of com-
e pletmg the Marble Hill nuclear plant with those for various alternatives. In
. response to. the Three Mile Island acecident, Dr. Wile conducted the first
study on the eeonorme, ‘energy and envxronmental effects of eurtallmg
f{znuclear power. The impaets of deregulatmg export coal rail rates on world
- coal prices and stupments were the subject of another study, the results of
~which appeared in a New York Times editorial. He ha -direc
,’StudIES'* on the economic and energy implicatons of environm
~tions and prcposals mcludmg provisions of the Clean Air ar
Acts. Other studies. mvolve the effeets on the electrle
deregulatmg natural gas. i :

Dr. W11e desxgned models used m these studxes mcludmg the ER‘ World

~oal Model and. the NERA Electrie Utility System Planmng'Model. These
- models and results from them have also been used ‘ i '
“ others at NERA. G : & o

addltmn, Dr. lee developed the NERA‘Regxona _EI
stmg Model e

,s' an: expex'tf w1tness, Dr. Wlle has testxf:ed " before regulatory‘:":agenc j‘sﬁ:
uch- as the Interstate Commeree Commlssmn and the M,; , '
ﬂlt;es Commlssmn. : i

'*‘Plan‘ 'ng Pool and the Control Data Corporatlon,Electn
r.. Attached isa hst of hlS pubhcatmns, reportsa




131976 STATE UNIVERSITY oF‘ NEW
: Assxstant Professor

_aught : mdustmul *‘Orga' |
ﬁtheoryv“* T

The Impactf‘of Demand and Cost Changes on the Sp“ tlal Dlspers n of a
,Market-Omented Industry," in The Analysxs of Reglonal Structur 1yS
m Honour of August Losch 1978 A T

’"Open: VeSpaces, Revenue Shamng and Urban Structure,"kaournal of"Urban
conomxcs, January 1978, pp. 88-100. s e L

wn:h Mmhael Nienhaus, "stequxhbnum Statlc Analyszs' : AComment,"
_Economxc Inquu'y, March 1975, PD- 119-121..  S e R e

“Analyzmg Economxc Integratxon of Settlement Regmns in Israel: A -
- Comment,”" in Urban and Soeial ‘Economies in ‘Market and Planned
Economles- _Policies, Planning and Development, Vol, 1, Alan ‘Brown,
_-doseph A. Lxcam and Egon Neubergex- (eds.), New York'f Praeger Pubhshers,
1974, - e

vjﬁWlth Lew:s Perl Rebuttal Test:rnony on the Beneflts to Customere rom

the Central Mame Power Company Generatmg Equlpment onebehalf of
entral Maine Power Company, before the Mame Pubh' Utllx,txes‘,;.,r
mmlssmn, February4 1985 g S B

y _,‘,w1th,,Lewxs Perl, an Economxc Assessment ‘of i"-Lxmemck 2 on J_the;,

. Pennsylvania-New JerSey-Maryland Power Pool, on . behalf ;;"of the' ‘
- Philadelphia Electric Company, befor*;ff e Pennsylvani ic
w"-Commlssmn, Deeember3 1984 B o

thh Lewxs Perl, an EvaIuatlon of Capacxty Plannmg and Load Foree stm‘
-on behalf of Central Maine Power Company, before the ‘Mame
U’tlhtles C mrmssmn, September 17 18‘-*1984.’ 5

; ew:s Perl, an Evaluatlon of Seabrook
Company, before the Mame Pubh‘




1th Lew1s Perl, an Evaluatmn of Seabrook 1 on Mam ,,Pubhc Ser ce
Company, before the Malne Pubhc Utllmes Commzsswv ,Septembe
1984:.,, e R S el e e o

thh Lewxs Perl Testlmony summamzmg the results of our evaluatlon of
. the benefits of Seabrook 1 to Bangor Hydro-Electric Company's. customers,
Lol on behalf of the Bang‘or Hydro-Electrlc Company, August 31 1984

: w1th Lew1s Perl, Testlmony summarlzmg the results of our evaluatlon of
the: beneflts of Seabrook 1 to Maine Publie Service: Company‘s customers,
on behalf of the Maine Public Service Compan; ,’,Docket No. 84-80, and he
Mame Pubhc Utlhtles Commxssmn, Docket N 8 :

k Pro]ected Potent1a1 Coal Productlon for Campbe]l Converse ind Johns

~ Counties in Wyommg, before the Interstate Commerce Com-mxSSnon,
: March 10 1980 Sl H / i

: The Costs of Comphance Assumlng Tampa Electrlc Com""‘" y's Bi ’

. Electric Generatmg Unit #3 Is ‘Required to Meet the Florlda Department of
Environmental Regulation's Sulfur Dioxide Standard for New Sources,

before the Florlda Department of Envxronmental Regulatlon, Aprxlf 6, 1977. 5

CONSULTING REPOR’IS' ‘

; ;'A‘n Evaluatlon of the Coal Converswn Alternatlves to the Wm. H. Zlmmer ‘
: Plant", prepared for the Cmcmnatx Gas & Electric Company, Columbus and

:* . Southern 'Ohio Eleetrie Company and The Dayton Power and* “nght"ﬂ
i Company, August 2 1984.‘ e : r ,

| thh Lewxs J Perl, et al. "An Evaluatlon of Capaclty Plannmg and‘Load
:Forecastlng for: Central Mame Power Company“ ‘ preparedi for Central
’Mame Power Company, February 17 1984 o e

: w1th Lems J Perl, "An Econohuc Evaluatlon of the Proposed Medxter-«w

»ranean-Dead Sea Canal," prepared for the Medlterranean-Dead Sea-"f i
_,Company, Ltd., August 31 1983 - S v

k'Ab Report on the Results from the Edlson Electmc Instrtute Study o the'
Impacts of the Senate Committee on Environment and Public Works Bill on

Acid Rain Legislation (S, 768)," comolled and prepared for Edlson EIeetrx :
nstltutute, June 20, 1983 :

.Rev1ew of the: ‘Work Group 3B messmns Costs and En;'lneerm'
ment y“ prepared for the Utlhty Au' Regulator «*Group, ’

‘thh Lewzs Perl, "Impacts of a: Nuclear fShutdown," prepared for
Con mlttee on Energy AWareneSS, Aprxl 13, 1983 s

Z"Electmc Prlce and Demand Forecasts," prepared for Energy Resear
roup, February 24 1983 v

"Wlth Lew1s Perl "An Economlc Evaluatlon of fthe?Mar
rOJect," prepared for The Staff of the Public Servi
‘ Indlana, in- Commlsswn Cause No.,36818, Octobe

- perel



"Economlc Impacts of Iron and Copper,lelts on Non-Chem1ca1 Me a
leaning Wastes Discharged by Oil-Fired Power Plants,” | repar -
...Chermcal Commlttee of the Utlhty W ,erAc Group, : f;f;

x,,"Results from 1982 Questmnnaxre on Gas—Sl 'Washm
,'Chemlcal Commxttee of the. Utlhty Water Act ’Group, dJun

'Ilth F. Dunbar, "Pohey Imphcatlons of NERA/ICF ’Emlssmns Forecasts,
repared for the deson Elec trlc Instxtute, Apnl 12, 1982

with ' ICF, Incorporated "Summary of Forecasted Em\ [ g
Dioxide and Nltrogen Oxides in the United States over the. 1980 to:‘2010
‘Period, " prepared for. the deson Electrlc_ Instltute and Utxht
~.,'Regulatory Group, Apml 1982 S ¥

'A"Utxhty Sulfur Dlemde and Nxtrous Oxlde :E-mx Ssior
orepared for Edlson Electrxc Instltute and Utilit
March 4‘“1‘982. D L Ay

The Eccnomlc, Energy and Envxronmental Impacts of ,Alternatlve Sul,
Dioxide Control Strategies," prepared for the C‘oahtmn on;Envxronmental— :
~Energy Balance, January 29, 1982. 3 P

tachment 3 prepared for the Coal Exporters Assoclatlon and the Natxon
Coal Assocxatmn before the InterstatejCommerce Commxs” 'on, ‘De emb
18, 1981 s Ll _ :

"Prehmmary Assessment of EPA's Most Recent”Analysm of Alter tiv
NSPS Standards," prepared for the Edlson Electrxc Instltute, November 16

"Rev1ew of NERA Analyses of the 1970 Clean Al[' Act and 197 f
ments," prepared for the Edlson Electrlc Instltute, July ,1( . 81, -

EPA's October ,w 19:8‘0 Proposed
tatlons," prepa d for the Utxht Water Act

Energy and Envxronmental Impacts of Revxsxons to New Source,
P ‘e Standards for ‘Eleetric Generatmg Plants," prepared for the
v Utxhty Axr Regulatlons erp, March 19, 1980 o

'Economxc, Energy and Env1ronmental Impacts of the Hart Amendment,
e prepared for Edlson Electrlc Instxtute, October 19 1979 S

k‘,“The Impact of Alternatlve Pohcy Reactxons to Three Mlle Island . 'Vo ume
_;III. Further Impacts," September 11 1979 S " ‘ '

";"The Impact of Alternatlve Pohcv Reactlons t ThreeMll Island- Volumi
I,II. «‘Reglonal Impacts," June 21, 1979

The,Impact of Alternatwei Polxcy Reactlons
I ’tlonal Impacts," June 2, 1979,




Critigue of the EPA
EmP:iOyment Impac 5 s
1979, ,';: e

with ewis J Perl, "Further Comments on the Economic Impacts
,September 19, 1978 ‘Proposed ‘Revision to New fi.Source 'ZP
~‘Standards for Electrie Utility Steam. Generatlng “Uni

Utility / 1r Regulatory Group, January 15, 1979 >

with: Lewxs J., Perl,
'_,'September 19, 1978 C r
' Utlhty Steam

ity ,Alr Regulatory Group, January 12 1979

Tt 'pacts on Texas of R
rStandards," October 25, 1978 e

ing Tampa Electrlc C‘ompan”"_ Big: |
Umt #3 Is Requlred to Meet the Florlda Departme‘
»_ul txon’s Sulfur Dmxrde Standard for New So

vith L 1, ‘and (o Impacts :
S"gnlfxcant Deterroratxon Amendments to the Clean A Act n ar
the Clean A1r Coordmatmg Commlttee of deson Electrle Instxtute,
8, 1977 r , ~ . =

w1‘th Lewxs J. Perl, "The Effects of the Proposed USEPA Sulfur;Dlo de
missions Regulatlons on Utility Rates, Coal Consumptxon, ] me
an' Value Added in Ohxo," January 18 1977 o A

: "mproved Produc tmty ln Planmng the Need for New Generatmg Capacrty, "o
~presented ‘at the Control Data Corporatlon Electrlc Utllmes Exeeutlve
._e‘mmar, aneapolls, anesota, June 24 1982. N :

'Economxc, Energy and Envu:onmental Impacts of the Clean Am Act and Its;, :
Amendments" presented at the Clean Air: Act Conference sponsored by the
National Council for Envu-onmental Balanee, Inc., Hartford Connectrcut,,j
ulyl 198‘“ o S L e :

’So‘me Imphcatlons'on the Electrlc Utllxty Industry ,yof'i An Inadequate"
Allowed Rate of Return," presented before - the Fourth Annual ‘Energy_ﬂt
aConference sponsored by Energy Magazme, New York November 24 1980.

The Economlc, Energy and Envxronmental Con eé;uencesﬁf'f "lternatlvef
Nuclear Growth Seenarios,"- presented at INFO 80 Atomic ndustrial
um,: Inc., Boston "Massachusetts, Februar 25 '1980 .




Mid-~Continent Area Power PoolL™ presented a
Power Pool Meetmg on Planmng and Managr
' 'ember 8 1978

'Open Spaces, Revenue Sharmg; and Urban Structure,

Reglonal chlence Assoclatlo [
_ _.ax," Ec'

Dallas, Texas, December 1975 "

'FThe thpaet of Demand and Cost Chang s 1e Spatial Disp )

Market Oriented Industry," Second Advan , d S‘tudles Instltute ‘on .

Developments in ‘Regmnal Scxence,*i ily

" he Effect of Techmcal Change on-the ‘sttrxbutl'
: Applxcatnon to the Fertxhzer Industr;y‘-n or \

: 0 W_elfare and Urban 'Structure of' Conversxo‘ from: th
Property‘tb the Income Tax" Mo e ,

w1th \Mechael Nlenhaus, "Comparatwe Statlcs,
Long“run Ethbrmm w1th an Apphcatxon toa

‘The I Impacts of Several Energy-Savmg Pohcles or Energ Consu ptlo 1 and
'Urban StrUcture. : A Numerlcal Analysxs" - e " -

'On the Interactlon Between Local Gover"“me e

y 'Pure 'Local : ubhciﬁc{oads, Clty sze and ‘axation Revisited"







