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SUBJECT:
SENSITIVITY OF COST OF DELAY TO HEED FOR PCWER 1
PROJECTI0t:S FOR SEABRC0K

.

:
.

As I indicated to you in my memo yesterday, relar.ing cost of delay
.

estimates for the Seabrook plant to need for power in the Public Service
.

:of New Hampshire service area is a complex issue. Certainly, the comments
which folicw here should in no sense be regarded as a definitive exposition

.

of the subject.
.

Need for cower.
As the folicwing summary indicates, the Seabrook arec '5eI n#on :ne need ror power issue has been less than definitive in establishir1 '

wi .5 any .egree or cer ainty when the Seabrook plant would' in fac'" b 5
nee.ec. -

t
4 .

i

The A:ceal Board in ALA3 222 ad:ressed the need for ccwerissue for the '

Seabrc0k plant. The Ac:eal Scard noted tha: the Licensing Board had ~

founc .na: the' plant would be needed in the early to middle 1930's to;

meeting anticipated icad in New England wi:n an a:propriate reserve margin,
.although Dr. Salo cuncluded in a dissent that there was " considerable c

-

dcubt'' that the Seabrcck plant would be needed before 1935 or 1985. Hew- ..E'eve , because of procedural errors the Licensing Board committed, the'

Acpeal Beard was not prepared to find that the plant was needed for i,fiEPCOL system reliability purposes before the mid-30's. Su,t both the '

Acpea'. Scard and the Licensing Board decided that there was a strong
f actual basis for bringing the Seabrock plant on line in the early 1950's

!.to subs:itute for fossil (primarily oil) plants.; ['
There is no recent and systematic statistical infccmaticn in the Seabrcck

[

.

record which updates the old forecasts of need for ocwer in the Public
Service of New Haecshire service area. However, I have attached a copy
of the need for gewer chap:er frca the Seatrcck EIS cf Cecember 1972
Other, more recent statistical data are available fer the NEPCOL pcwer -

pool ,nich were presented by the NRC staff in the pilgrim proceeding. E'
(See a:tachment 2.) It is interesting to note that the data for winter

C *. h %' " . . -
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.

applicant"s estimates. I understand that the Seabrook clant is c rranf.j
scheduled to operate about the beginning of 1983. If cne <ne.S f:r a fac: ;
that the plant would not be needed until the beginning :f 1955 (f:r ins:ance),
then it would make no financial sense to ccmple:s tne plan:, :nen to remain :
idle for two years as an-alternative to slipping the construction schedule i
two years now. This would be true so long as the carrying charges on the i

compis'.ed plant at 9.5,:ercent exceed the rate of price escalation at 7 per- !
cent (necessary maintenance expense aside).1/ However, as will be discussed !
below. -such a scenario is highly unlikely, End the plant--if built--will ;be used.

-
.

Relationshio of cost of delav to need for ocwer. I noted earlier that the i
delay cost components mentioned oy tne applicant are essentially insensitive i
to need for power so long as the plant is ultimately built. However, I f
believe that additional cost penalties which were not mentioned in the 9

applicant's materials would be involved if the Seabrook plant was completed i
either earlier or later than the date when the plant was actually needed.

[However, the potential cost penalties could consist of different components:
-;

-- Plant ccmpleted late: Reserve margins fall and risk of blackout and f
browncut in NEP00L increase. Rates to consumers would rise due to the f
need for Public Service of New Hampshire to eitrer (a) burn more coai i
(or oil) and increase capacity factors on other Public Service units '

or (b) purchase make-up electricity from anothe. utility in which case
_

the consumers would pay the full- cost (i.e., fuel, C&M, and capital f
charges). 9

?
-- Plant completed earlyi Reserve margins increase (potentially excessive), j

Rates to Public Service of New Hampshire consumers either rise or fall - =
;

(on balance) through the net effect of three forces (a-) reduced fuel :p

costs in the service area due to substitution of nuclear for fossil' ?
plants, (b) increased capital costs during the period of excess capacity, 5less (c) any electricity sales by Public Service of New Hampshire to g
neighboring NEPOCL utilities. ?

- ?
CPE has made a cutek estimate to illustrate the cost factors which would E

likely be involved under the assumption that the Seabrook plant becomes ?
operational in early 1983 but was actually not needed for capacity and
system reserve reasons until the beginning of 1984 The scenario here 9
assumes that the one year excess capacity attributable to Seabrook allows I
substitution of nuclear for oil (which tracks the Appeal Board's theory 9
in justifying .the Seabrook plant). .E

=.

b
1/ Conversely, if tne price of reactors (cr escalation) was increasing at (
a faster rate--for instance 15 percent :er year in the early 70's--than .I
the cost of borrowing to build them--say, 7 to 8 percent per year in the ;
early 70's, then building reactors would be financial prudent so long as
they could be neeced and usec semeday. 'What's at werk here is the general
principle of financial speculation epually aoplicable to gold, stocks,

-3
real estate, or reactors.

.

-
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1.
Cost of nuclea.r generation for Seabrook during 1983 (a-t 1.200 MWe and
65 percent capacity factor, i.e. , 6.3 billion ,KWH): :

5
-- Capital

| 2.

[
'

17 percent charge rate x $2.06 billion | $350 million - 9
C=

-- Operation and Maintenance !5
.".;;.-'

<

I

3 mills /KWH x 6.8 billion KWH EE'

20 million h4
=

-- Fuel E
L".:
IB

8 mills /KWH x 6.8 billion KWH I.:_
54 million F2

.=

E
:.:..

$424 million EE

2. ECost of oil for 6.8 billion KWH (assuming 520/S51.): 52a0 million E"
#i

Assuming a 57 million reduction in O&M costs for the idled oil-burningunits, the cost penalty for early cperaticn would apoear to be about 5177*[
:=
:=

million in 1983 dellars (or abcut 3125 million in 1978 dollars--at 6 per- ||
cent escalation). Cf course, the exact specification of what constitutes EI

the "need" for the Seabrock plant--and the associeted cost penalties for
early or late coeration--are much more cceplex than shewn here. E;
clusion,- I would note that it would be extremely unlikely that the plant

In con- I;

would not be.used when completed, even if cceple~ted in advance of need. s;
The icwer variacle costs of the nuciear (the sum of O&M plus fuel or $74 Hi;

million in CPE's example) relative to oil (or coal) (or 5247 millien in ?.T.:
-

the OPE example) would lead NEPOCL to idle or reduce the use of fossil ;T.
plants in favor of nuclear.

_23_
:.'

' ==
^|.'.
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Attachment 1*

a

i

I 8. THE HEED FOR PCWER

3.1 RESERVE REGUIREyINTS FOR THE NEW E'iGLANO POWER PCOL

1
The New England P -er Pool (flEP00L) is one of the three ;ower pool areas in the northeastern

.

1:nited States; tne other t.o areas are the New York Power Pool (NYPP) and the Pennsylvania-4

New Jersey-Maryland In:cr:;;nectica (PJ:4) . Together, these :nree areas formed. for the Federal
Power Comissien's 1970 ::at.:nal Power Survey, tne Nor:heast Regicnal Advisory C rat::ee (Fig. .

8.1). All, the rem:ers of tne NE?CCL and tre NYPP are furtner ass:ciated wita the Nor:neas Power
Coordinating Council ano make us tne majority of its me.ttersn:p. In general, tne power pools i
are costly c:ncerned with econ:mical planning and c:;eration (ses below). =nereas tne. coordina:tng i

organizations are concerned wi:n long range plans for tulk power rupply system reliacility and
security.1 The Nortneast P wer Coordinating C:uncil also furnishes a recnanism wnereby the |

.
NEPOOL and the NYPP can c::;erate and cecedinate :neir activities with Canadian electrical systems
through the Canada Eastern United States Connection. j* '

.-

The Northeast Power Coordinating Council has established aree-wide (New England. New York. 'iew
Srunswick and Cntario) requirements related to bulk power su:aly reliability. The Council nas :
detemined 2at eten area's generating capacity sneuld :s suen :na its-generating su:oly will -

equal or exceed arts lead at least 91.3615 . of :ne time (ER Se::.1.1, p.1.1-12). This is i-
equivalent to a loss of 1:ad pr::atility of one day in ten yeart ':asec on a 250-day year: that
is, the load ec:e1 ex:1utes -ee< ends since inc 1 cad is usually :eoressed on :nese ays and :nere-

-

-

fore their inclut en ::e5 n0: ::ntribu:e reasurably :s tne annual risk of Icad loss.' This~

'

,

prcbability has inerefore :een used by tne f.ew England Power Peel in determining its reserve !'

require :ents. 3

The region enc:::assad by the 'iE?OCL and :ne areas of load c ncr:ntration within this o.e* pool

are shown in Fig. 4.2. Faine ::nsti:u:es me FFC P:wer Su; ply tres 1, welie Area 2 en ::: asses -3
'

'et:ers of ne NE? COL are res;cnsible for aeout 95" of tne :::a1 e!ac-the rest of New England. .

trical energy re;uirements for mis regten.1 Tre .ain se;e::ive of NE40L is :s a:::in .:x:r.2 -

practicaole e::nomy. c:nsistea.t wita or::er standar:s of reliability, in :ne su: 1y of suik :
,

; power (New Englano icwer icos vecen:, ae:t. i 1371 ;. ;~d. This ::ja::ive it : te nni :: ?

through foint planning central dis:stening, an: Other :occerative asse:ts related to ecestruc - :

tion. 0; era:1:n. and maintenan:e of eie::ri: generaticn anc transmission facilities and to ::ur- i

-dination with other ;cwer pools. The pricary benefits of ::wer ;coling are Icwer installes rescry: E'
:requirements.10.er spinning reserve recuirements the asility to install. larger generating .ni:S4

(resulting in econcey of scale), anc tne sotiity to exchange e:cnc=y energy.* Ic:ncay cf s: ale .

is a conse;uence of :ne general proposition that the bigger the plant, the lower are construction E
;

5and opersting costs ;er unit of pr:cuction.
&*

Ade:usta reserves fse a ::wer : col are detemined by several factors. Senerating capa:ity for E!

i forted outages raze up ue largest re:wirec 310 k of reserves. This ca:acity is related to tre E

reliablit:y stancar:s f:r Me regi:n (tr.e less of load rcea 111 y mentioned ateve fer NEFCCL). [4

i the ty;e of ;enerating ca:a:ity (fossil fuel, hycroelectri: Or nuclear), and the si:e of me [
t incividual unt:s. tserves are also reovired f:r off-;eak maintenance and to ;rovide for uncer- p

tainties in estimating load gr:wth. The Federal Power Co rnission has estimated reserve recuire- t
: ments for tne dif ferent irgions of :ne United Sta:es; fne ne scrtheastern region :ne FFC esM-

-p'

|
nates were 21 and 221 of :est cenand for 1980 and 1990 res ectively.5 The a:olican: nas in . E
cated :nat. for NE700L as a wnole tae installed reserve re:virements for 1979 to 1532 are about 3.-

|
24% of winter ;eak 1 cad recuirerents (ER Sect. 1.1. Table 1.1-3). The :ppiteant usec :nese same r

i reserve margins in calcula:Ing :ne reserve generating capacity necessary for its system. Tne ;

|
staf f c:nsicers that :ne esticated reserve recuirerents for NE?OCL and for :ne acclicant's system ::

' are reasonable for the years 1979 to 1982. Altnougn :ney are sceewna: ntsner tnan :nat estica:e4 F.

(atout 21 ) for the pericd 1973 to 1973, it is generally mere cestraele to overestimate these ,E
,

i recuire9ents : nan to ' neerestie.: e them since installati:n of new generating ca:acity can be b
delayed for a year er so mucn easier : nan su:n a project can te ec:aleratec ty a year.'

~~

!
= .-

j Since c:nstruction cf new ;enerating capacity in New England is planned and ::ordinated on a I
!

NEP00Lmice tasts and since ne prx': sed Seaerect nuclear Sta:icn'is to be coned ano :: era:ed
'

by several kw England Utilities (ER. Sect. I.3. ;o.1.3 1 and 1.3-2). :ne need for =c-er -n:cn*

the Sea'araos units ill oth:y .til firs: Oc ::n:::er:d in rela * an to :ne :o:41 3Epc;L : .or
requirc .Jn t. Follewing uts me need for power in tne area scend by ud a;;1ican: wn!! 20 ..

i evaluatcJ. Ine apalican will aili:e 10. of c:ch ani:': au*:u;.7 .

i r
a

8-1s

1 a
;
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8.2 THE NEI3 rCP. PC'4Et EY THE 'it'd ENGLAND PC'WER POCL E
L

'4 t n t e r '.c a t i ng n e d l i g n t i n g t rS i t e t he '.ew in:14ad re0 ion's ;eak icad M Oece-ter Of each cal-
enaar year, ime his toric red :c.te -rowth en ', e .aert:d 1955 the:ugn ;i72 has averaged
accat 7..' / year,'

*

na tnertete 9 .cnua l elre t-u 11 taer.t.v ::nsu-stten (akhr/ year) has :lesely
;aralleled that of t'e reat lea!. for *e= E m;aa . total electri:a1 sales 9 ave increased at the*

rate of 4: cut I.i'/ year *.tece 1763. -t *'i :ne iacrease for the latt five years averaging abcut
8.C /y ear.' T' sis gre-t6 rate ay te :: :ared =t ti t'e average annual 19 crease in 34ttoral ele:- ~

triCal ener7y sa'es af I . A t f 0 * * * e .* e * Ud 1901 13 1i71.1 *!' I'us, *e hist:Ptc tre9d Of eleC-
trt CJI energy *.Mst ICO (and Xat 10245) ICr **e* E9;iand is very similar t3 t.".at (Cr the '*nited.

$tatcs as a =FCle.

_
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Predictions of future peak der.2nds (cr inc New England region have been e. ace by several or;ani:a-tions.
The acclicant nas rc:cr:ed projected :eak cerands as esti.uted by NEP' AN. :ne alar.ning arm*

.
.

of fif700L (ER, Sect.
1.1. Table 1.1:31; tsest are sno n in Fig. 8.3, alcag with tre nist:ric ;eak

.

demancs. Tne projected grow
a rate of NE700L's winter ;t44 1:ac is a: cut 7.5:/ year. Peak icad "

fore:ssts nave also teen .uce by :ne New England Energy Policy Staff (NE!?S), an a;ency of the
New England Regional Comission wnten c:erates organi: i4 icnally as a ; art of tre s:sff of :nehew England Covernor's Ccnference.

For neir forecasts, consueers of ele::ricity were civiced .

into four categories:
resicenttal, c: mea:ial. incustetal, and otner. Cf taese four categories, ;residential and comercial sales :urrently consti:ute a significan:1/ larger snare of ne totalthan ten years ago.*

gories have corresscrdingly ce:reasec. Sales in the incustrial and c:ner (wnich incluces street .lign:ing) cate-
r-

energy-intensive itici.stries; so residential and comercial loacs are a relatively hign pr:por-It should :t noted t .at the hew England area Fas r.o njor
;
ttion of total dennd. Projected resicential sales (currently tocut IS", of the total) were base ,F

en projected population increases, en projected increases in per capi:a electri:al energy con d
r

sistotion, and on 0:ner factors. L
ine New England Energy Policy Staff ex:te:s inat :ne annual I

Comercial loads (accut 22. of :ne :stal), currently increasing at tne rate of accut 10:/ year, rate of grtw:n in per capita consvotion will cecrease so:newnat frorn its 1972 rate of 8.4t/ytar.E

to ce:line in groata rate to about a.6;/ year oy 1930. kare espected by :,EEF:

(about 31t of :ne total) ge:wtn rate is expected to continue at an annual rate of increase ofThe incus: rial-loadi[ 'aoout 3.5:, un:11 ige *.
to nave an annual gr: nth rate of about 4*..ine *:ther* category, only abcut 3% of the :::al, is ex:ected by NEEPS

In :neir projec tons, NEE?S related annual cons =p- [ption to peak de . ands to obtain ha
proja:tions indicated in Fig. 8.3,M wnich are Only sligntlylower than :n se ;rojec ec Dy NEFCCL,

The Federal Power Cornission nas also esticated peak [

demancs, at 'ive-year in:ervals, for tais region for the ;eriod 1570 :o 1930;M :neir esticates
(see Fig. 3.3) are syne-nat 'lo-er : nan incse fr:m the c:ner two stueles, having an annual greath

-

[.
rate of 4: cut 5.6';. }*

r

Ano ner esticate of future :eak cesang: ..

energy denne ade ey Cha:can, Tyrell, and hnt.li.-as cc:ained fr:.m the re:ent ;rojectiens of ele:trical E-
t'e: ween the ale::rf *t" dePd N.' r/ year) re;;rted by these autnors and ar.nual ;ean loacs toThe staff assmed a dire:: ;re:ceti:r.alityF
cotain the curve inci:sted in Fig. 8.3. TThis latter proje::1cn agrees reasona:1f ell .ita *he E'o:ner cre;t:: tor.s f:r inu *:14-1973's. :ut for succeeding ye ars ne :r:Je::i:9s are signift:antly

I1:wer : nan tr.e a:ner Ore:10:1ct s. Un 1320, tr.e Irwer est. mate is 25 i of NE7;0L's estica:e.)
Tnese lowr ;rojections are or'earily ine result of assy stiens by CN.:nn. Ty eli, and P.:unt
:nat ex:ec:ed increases in :ne : rite cf electricity will result in a ce:rtase in c:r.s;mptien, 7
at.o tne ce; rte to atiien tr.ete srecic tons may :e Scene out will no p.
:ne late 197C's. :ec:ee reacity a::aren: until :.

will pretaol/ fall w1:ntn tse limi:s sacan in Fig. 3.3 for the periodThe staff ::n: luces nat ; tat electrical ce . ands f:e :ne New En;1anc 7:.tr 7:o1F
1975-1955. c
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8.3 THE APPLICANT'S NEE 2 FCR POWER I-
-

t
Pubile Service C:::any of New Haroshire suoplies electricity to a service tres having an esti-
mated crylatten of $29.000 (1972); tais incluces atout 30: of :ne ;ocula:ica of New Pamesh. ire',
13 border ::wns in F.atre. and 6 tor:er towns in Vermont.15 The a:oIIcan: also~sa: lies elec.
tricity at =nclesale prices to an:tner IC: of New Ham: shire's ;::alatica.I6 The a;plicant's .

service area ent::: asses about 5349 scuare miles,U nica represents a::u: 54 of tne land area 1
.

of New Ham;snire. Their retail and anolesale service areas are sa:an in Fig. 3.4
].

! In 1972, the a:plican: nas a total effe::iv's generating ca;abiliky within 1:s service area of i
! 853.1 We, whlen'inclu:ed 691.1 We from fossil fueled stem stations (five stations with ca;act-

.

'

ties ranging from 14.6 to 456 We); 43 We hycro (:en stations wi:n ca;acities rangin2 from 1 to
..16 We); 111 We gas turoine (four stations with casacities raging fr:m 13 to 46 We); and 3 3We diesel (one statien). The applicant also cans a 7" interest in Yankee A::nte !!ectric C:m-
E~pany, a 5 interes in ::recticut Yankee At:mic Power C::pany. '.m 5 interest in raine Yannte -'

Atomic P er C:::any, anc a 4: interest in Vermont Yankee A::m;c' Power C: pany. A 400-We :
fossil-fueled steam sta: ton at Newing::n is senetuled to te av.alianle in June 1974 (ER. A:3. L . :
p.54). No further aedittens are sene:uled until 1979 and 1931, wnen Unt:s 1 and 2 of Seatr:o'c E-
are expected to add 575 We each to :ne system. S'cheduled retire:ents in 1973 were ex;e::ed :o

,reduce tne nydro ca:aoliity by 4 We (three stations) and the fossil-fueled station ca ability,

tby 14.6 W e (one statten) (ER, ;:p. L. p. 52).18 The cajcr generating units anich will be ,a ipart of the s/ stem by tne end of 1974 are shcan in Fig. 8.4 *

:(,
The applicant's sales increased at an annual rate of about 11.:: during the period IS57 to 1972 :

Land at about 9.5 since 1951. The peak load has increaseo at a rate of a: cut 10.5:/ year in :ne O
pericd ISG7 to 1972 and at a: cut 9.2%/ year since 1961. These cates are accut 2 to 3: higner ;

than these given earlier for New England as a wnole, indicating : : New Mar;snire's :ensumotion
iof ele::ricity is increasing at a significantly nigner rate than the average for New England. E

This is a;;4rently rela:ed to ;c:u14:icn trenes; New Ha oshire is ne fastest growing of :ne TNew England states. ?tistoric peas leads for the 4;;11 cant are snown in Fig. S.S. E.
r

The applicant has esti=ated annual peak leads (ex;e::ed to oc:ur in Dece .ser of each year), frem i.1973 to 1952 (ER, Sect.1.1 Taole 1.1-2:; these art included in Fig. 3.5. Future grow n is i
project =d 3: ne rate :f atout 10.I':/ year. The a:plicant's values -ere :::ained by projecting r
relevant histor::a1 ;eak-hcur cemands and verifying :sese :y cr:aris:n with forecasted kilowatt- E
hour sales. For this ; ;cse, sales were divided into five :ategories: residential, c::cer:ial,
industrial, ;;olic street 11;nting, and ouer public utilities. r

:

and are also shown in Fig. 3.5. bPeak 1: ads f:r New war:snire have also been estimated by NEEPS:2
These esticates inc!:a:e a-nual tec-eases at tre -a:e of a: cut 3.E sae e-e et-si:ere my NEEFS

i

y

to represent mini :. ;e':erm:n net:s - mose ma; .-.;n: :e ex:e:::: if effe::tve c er;y :enser.
_

vatien measures are 1 :lecented. If future price increases (wnich are reasenaoly to te ex:ected) ~.

j tend to re v:e :ne consgestien of ele::ricity,1* then lower ;esi 1: ads than the 4;pli:an: ;redicts :-'

mignt be anticipated. In tne ;re:ecing se::ica it was indicate: that. if suca price elasticity E
was assueed, thei : .e demand ex:ected on :na: 3 asis cign: be a:nu: 15: lower than NEP00L's pre- ' . .

; dictions for 1930 for New England (see Fig. 3.3). A c:rres: coding value for 15EO for New Ma o. E
.

4 shire (35: of the a:plicant's projection) is very close to the value projected by NEEPS. The .:! predicted values snewn in Fig. 3.5 re;resen a range of a:out 215 anc 310 W for 1979 anc 1931 - i
respectively. Since nationwide impletentation of strict energy c:nservation reasures teginning i
in late av : n 1973 ine a:cifcan 's ener;y sales and monthly ;eak :ema .:s nave ;enerally teeni F

! belew earlier : rect::1cns c:ntainec in ne Envir:n= ental Ke:or:. From .Nove :er 1973 througn May :
1974, the a;;11 cant's ren nly energy sales increases an average of a cut 0.9% as c:::ared :o :.e -

previous year's values. 3 Normalizing with resse:: to cegree-days for eacn ;erioc gave an L
increase of 1.5% from :ne :revicus year's values. Increases in energy cemand for :ne same period E

,
'

average: 4 cecesrtr.g tr e actual previous year's contniy cemands ans, acr ali:ed, averaged L: cut - 9-
8.3% telcw me :recic:ec :emand. The a:clican: has recently revise: nis pr jected ene ;y sales - Er
and ; eat leads for :ne perioc 1974 to 1932.;' The revised cemanes are given in Fig. 3 5 and

-

average a: cut 12.0?. Ic.er inan tne values predicted earlier. ine :ecrease in energy sales
.

-

averages ateut 5.5% lo er than the values presie:ed earlier. T-
,

.

Figure 3.5 is a plot vs ti.w of the a:alicant's ;cwer-producing :a:atility ac::rding to fuel type.
-

;

} the estir.ated :eak cwer demand, anc tne cemand plus NEPCOL-re uired rese ves. These reserves ~
_

have been cal:alated :n a : col-wide casts anc re:reser.: a desiracle reserve margin tha :ne a:oli- -

. cant is ex:e::ec to maintain. This figure indicates cat :ne a:Diitan:'s :lannes ca:acity =111 ~

{ , be adequate to su:aly :ne anticipated :e ancs Out :nat tne resape cargin will generally de less
. than is c:nsicere: cestra:1e.
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g 3.4 IMPACT OF CONSERVAi!C:I CF ENER0Y CN NECO FOR POWER .

.

today's energy *:rf s!s" has fc:used the natien's attention on the ie:ortance of energy c:nserva-:

I tion. In faC:. c:nservatt:n of energy nas tee t 'e r e9ded by me Pe: Ort *: ce Presiden* on
| :ne |ta:fe.': E .ce ,, fa: ad: as one of five ma;ce efforts in reetin; ce ener;y neecs of':ne

f g.-e. % P:t-- : :- :P e t ;y n t't: : :: e' 5teau.y : e re : ':r ::-er ;o te ;ro: aces :y
i .e Sea:r::s 5:ati:1 's ::*steere: in :ne f:11:ar.g .se::::ns.

i i.

.'
3.t.1 7- et!P al advertisement ',

s

in the past, ele::ric utilities have at:e ::ad through advertising := a::elerate the de .and for
electricity in :nele service arers. The advertising program was primarily aimed at ;r roting

.

-

a uses of electricity = Mien .ould create ele rical demand during off ;eak ;eriods. The need for
i expensive peaking ca:acityT:uld thereby :,e snif tec to lower-cos f base-loed capacity. In this

regard, electric neating and all-electric houses ar.d apart =ents riave gained acceptance by builders,

and buyers througn:ut the United States. All-ele::ri ncecs are tven cre 1:sortant today as a*

l result of the redu:ed su; ply of fuel oil and tne restricted sucoly c; na: ural gas. Recen pro-
,

jections of national use of eltetric space heating indicate that it will grew fr:m 7.5% of all j
homes in 1970 to 15 in 1920 and to 27': in 1990.3 This anticipated growen level is based ecce -

strongly en projected sccicec:nomic fact:rs (such as per capita ircene, housing devele;mer ts, and -'

life styles) and taunical factors (sven as' availabill y) tMan on tne resulting ie;a:t of pr==o- j,

.tfonal adver:ising my the utilities. The a:plicant terminated nwspaper pr: c:!cnal advertising .

in October 1971; electric water heating allowances in February 1971; residential electric space
heating wiring all:-ance in February 1973; and non-residential allowance in Acril 1973. Currently [
tne only advertise en: is concerned witn c:nservatten of energy and ;:od maaa;er,ent of ele :ri- -

.

city.22 Federal 7:ner C: mission now re; vires J llities to rtDor ue Onse*vation of energy
cethods teey are e :leying in meir service area conthly.23 newever, pr::ctt:nai advertising by !.

canufacturers of ele::ric a:oliances and e:df: ent nas not been e'iminated. These manufacturers ",

spent an esticated 5:50 million in pe===:icnal advertising in 197;'.2- This secun: n y be in:reased
:to replace ne loss of utility acvertise=en: tf c:nsicere: necessary to mainuin et w:rease :netr

present sales. For these reasons :ne redue: ion in future sennds br:cqn: ateu: W reduction in :

promoticnal advertising oy :ne utility is only speculative. -

!
.

' ' *-8.4.2 Chance in utility este strue:ure - ,
,

r
.

,

The Federal P: er C mission regulates tre transmission and sale of e9er;y in inte'rstate ::mer:e: S :
and for resale in ue a;;11 cant's area, wnile ne New r!ampsnire hblic '; ilities C: mission re;u- F

lates ue ra:es utilities charge ce 21:$ 4:e ::nsumer in the a;;11 cant's service area.M

Mistorically, utility rate structures were designed to encourage c:nsu==:1cn of ele::rief:y pri-
tarily by using :ne declining block rate, wnten refle::ed the ce: lining average :est of furnisn- F

ing additional kil:dat: hours of ele:P.rit.s1 energy to ea:n cus:ceer. In tne ;4s: :ne e::n:mic' i

logic for declining clock rates was never seriously disputed. Today, nc=ever, under c:ndi: tens i
F'of increasingly s:arce fuel resources, ce: lining bicek rates, by lowering :ne ; rice of each addf-
-tional kilowat: Neur. my tend to encourage unnecessary use of electricity by individual con-

sumers and also en::urage individual consumers to use scre and rcre ele :ricity at the ex;ense j
' '

of c2er energy scar:es. ,,
-.

s ,- -

, \ "The rest cor: enly rentioned aiternatives to ce:linirig block rates to da=:en dem.and for ele: ri- *'

city a e increasing block rates and peak 1:ad ; ricing. With sufficient ecoriccic incentive, ;
,

total der.and c:ule se reduced, or at leas: its rate of grown reducec. Table 8.1 presents :

some statis:ics on the everage cost of electricity :o consumers ano :ne average energy (kilcwat:- , ,,

hours) used ;er cus:ccer frca 1954 througn 1971. In :nis time peried ue average energy us:d :,

by a cus:ceer in se :nree major classificati:ns (resicer.:ial, c: .r ercial, and incustrial) of
energy users nas s:aadily increased. From 1964 to 1953 :ne average :ss: to all :nree classes $ E

'

of c:nsumers decreased. Ibe cost star:ed to increase in 1970 for resicential and cocr artial ,

censumers, wnile incastrial censurers' rates started increasing in 1969. Sta tis tic: suen as :
these indicate inat. even thougn :ne price of electricity is increasing a:rcss :he United States, .

the de and is still increasing. The ques:!cn that sta:istics suen as tMese :o not answer is n'

at what ;cin: me c:sts of residential and c:mer:141 electricity will cause the c:nsumer to (-
- < - 2significantly ce:rease his demand.

=.

i '5fnce the de .and for ele:tricity is also sensitive to such other fac::rs as gres's na:fenal k
'' produc:. ue 1ccal econ: y, the sucstitution :( ele :ricity for .-cre scarte fuels :oculation

i growth, anc 1ccal :e.r:erature variations, there are cuestt:ns of *ow 1cng 1: =culd take a ra:* . i

| cnange to nave a :etecttole ef fe : ::nsidering nese otner varia 1es. 1 nas teen de-cnstrated
' by ene s dy tase: on 970 :ata ina: even ass.ning near zerc ;::ulatten gro *'t, a crus u ene- { ;

half de ; resent rate of gr:-th in incividual -cal:n, anc a correscoretr; 13 recuenen in ne
current ra:a of in:rcase in ; wer use in :ne nes: decace, tne U.S.. :ns;.e:t :n of electricity
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n11 s: *1 r ::e :y '.ii". " Dis s:.:y sa;;ests :: ::est vstien ;-:g-a s iristituted :: day . .:wil; cs: li4ely r.o: ;r::a:: a .af:r 1::act :n eie:trical :e . sac until if M Or later. Even if
1rates were proved to nare an ter4cf ate ef fect :n demanc, ne tiee re; aired for the Public Service :

Cc nissions to :nange tneir present rate struct;re oul: result in a still lenger period of tirie -(bef:re the desired censu er res;cese would P.sve a dete::able effe: . ;
1

;-,

.. , *# .l. E. ..

'

Table 8.1. $1atasks on cast and cutur psien of denticty' E
(1964-1973) ; - p

e ::.
Average cost to cordurners Antage Wuwaitzhours per castomer 2

Ysar (eeni wr kilowatt. hour) lihousan6) F
Residential Commercal ladunnal Revienual C:mmercal Indunrul E

::
:-

1971 L32 220 1.10 7.639 42.198 1735.482 .:
1970 2.22 2.08 1.02 6.700 4o.440 1693.C87 r.-
1969 221 2.06' O.98 6246 37.607 1666.019 y

,

1964 2.25 2.07 0.97 3.7c6 35.009 1378.366 E
1967 L31 2.!! 0.98 32'0 32234 1481.496 5,

1966 2.34 2.13 0.98 4.931 30238 1445.102 G
1963 2.39 2.18 1.00 4.618 * $.093 12s9.949 E
1964 2.45 226 1.02 4.377 '5.450 1217A78 .9

h
*Fe:eral tower Com=aon. 3:sts:rres of ?,ntely C%el Ceetre Urduies vi :he h.

Urusef S ver.1971. F.N.S 235. V 5. Ccumment .% nuns Ome, was.vaton. D C 5
October 1972. r

::
6 r-

f .E8.4.3 Sele::ive *:ad-5%.:di-i duri'io car ak da and ii
,

In determining the ;ossibill y of using 100. s':edding as a te:hnicue that ctgnt eliminate the r.-reed for ac:iticnal eit::rtcity fr:m :ne olant 1: ts first i= :rtant to distinguish tetaeen E
load curtailment or ! cad relief reasures and lead snedding.

. H
' ~E.

Lead curtaileent easures include all rethods of reducing de ancs en ele::ric utility systems L
during periocs wnen ca:a:ity is inace;uate, for ana:ever reas n. to serve lead. A list of load E
curtailment messares foll:ws: (a) Curtat1:ent of all n:cessen:tal ele::ric ;cwer usage at all -4
utility-o-ned ;cwer plants and office fa:111 ties. (b) Oise:n:inuing service to c:ntractually |Einterru;;i!.le 1:acs. Interructible Icacs are served unter c:ntracts wnicn provice for the :=
interruptien of ele::ric service with little er no t.rior notice. The num:er and duration of *he

|E
*

interru: tion ay also te specified in :ne contrac:. In ressen for the lower quality of service '

the interruptible cus :rer is char;ed reduced rates. (:) Voltage reduction. *enerally, voltage fe

levels may be recu:ed 3 to 5%, but in exceptional situatiens an 8: recuction. ray te ef fected. [7;
(d) Voluntary :ur:aileen; of nonessential leads of 1ar;e :: t er.ial and incustrial :ast: ers. (it:ese me:nc:s of cecreasing ce-and daring e ergency per : s nave been used sue:essfully ty .any E
utilities. The a;olictnt nas no centracts for interr.::fole service.as ,iewever, for inteerso. *s.
tible ! cad contracts to te ef fective in system planning, the lead reducti:n ust be large en: ugh Eto be ef fective .n syste1 s:soility planning. Inus :nis type :entrac: is ;ritarily related *o u
industrial casterers. Even if tre a:alicant nad 1200 .'*.e of interrv;tible lead, it is s:ecula:1ve r
to ;rde:: that ce cus ceers now!c c:ntinue this c:ntractual rels:tensnip if face: =1:n frecuent , :.:
and icng ;erto:s wt:n no electricil service. De cuer load curtafiment reasures :escrited are | E:desirable only for erer;ency peccedsres. - :=

=::
Load shedding, whether manual or autceatic, involves interr: sting or discenne :ing sstorer ser. 5'
vice for a :eriod of :14 recessary to restore ne syste i frequency to nor .41 a:ndt* tons. Lsad i T,E
snedding ts ;enerally ac::. piisned in 31ccas of 5 :: 1.: of system load. The total ragnttuce *E,

of Icad sneeding ;ererally varies :etacen 25 and 25: :f system load. 1 jq
e :

The 3;olicar.: has a 1:4d cur:allrent and 1:ad steddia:q :lan ::nsisting of e crgency ;*:cedures E
to go into effec: .nen recutred oy ;ower snortages; nc=ever, no-Icac snetiing nas cc:urred in 7;the :as I ye s'rs . ;

.
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jv.je redactions nave been te;osed on ec:asion. A tabulstion of frequency of yditage redvetica --

| ,,given telow: j*
, . , ., p

zeg Frecut*cv,
.

. <

; 1959 35 .
g

-

1970 33
*- /.,, .

1971 11* - -

' '

HTI a I.

| i"-73 U i 3

during the he'whs; of E, to f
'

. we-:er 1373 et a:;!ican: is:: sed a :aily voltage redu::icn f 5:
' * ,,, (6 to 10 ;m CST) as a reans for ::nserving ott. The voltage redu: fon nas no: been used -

;.,,,rtn3 those periods with Icnger sayligst Bours. ; -

l . !.

;3, federal Pcwer Ccmissi: 's report en the major lead shedding that oc:urred.during the North-
*

. -

,,t Po-er Failure of Novefer 9 and 10,1955, indicates that rel+isellity of service of the ?,

,lectrical distr!bu:Icn systems secul te given rcre em;nasis, even at the ex:ense of * ditional -

,8,
,ests.2a This re; ort identified several areas trat are nignly impacted by less of powe', sucn as F
,3c,ators, traf fic lignts sutway itgat:ng, prisens, and cornunication facilities. I t i s *.h e 1

: ,,rioss impact on areas su:n as these that result in. load st.eeding as only a ter;crary method =

| to esercome a shortage of generating ca:acity during an eaiergency. It cannot be censidered as ~

a viable alternative for required actitional capacity. p,

*
e E-

'

3.4,4 Factors ef fectime *he ef ficient utiltration of electrical enerev I.

/ Ltracting the ef ficient uttif 24tien of ele:tri:41 energy by devele:ing$ew standards for insula- E
!

1Jn. new lighting re:uirerents f:r buildin;s. and energy efficient labeling will result in 5
reaction in lcng-ter:: gro.tn of energy requirements in :ne 4;plicant's service area.

. !j
*

;
:n general, munici;alities adopt and enf:rce local building :: des wnten govern the standards for
311Jings and structures. Apart fr:m tnese re:utrements, ce cwner of a nouse Or cort'er:ial *i

| mlding would increase the a :ncaically c:: icy: Ovantity of insulation. As 1: cal outiding codes i:
e,e enanged and insulatien in existing stra:tures increased, the enange in b :n sun er aad d. inter I

*

4 caid in :ne appitcants' t ervice area atl1 te reflecte in tMi- Mis:Orical leads. However, 1: .L+

is speculative at this tire to pre:ic wnich ::ces will be changed and which hereew errwill add E
insulaticn so tna: De p c;etted ;eak ce .ar.c ::wis be reduced. . -,

!%

, I .ita res;ect to new lighting require ents, ele::rical energy sayings do to scee extent a:: ear 3'

.e.,fble for both new a9d existing retice9:ial aa: ::rr'ercial buildings. Ene:uraging resite . . , :
; tial cust:mers in existing hcuses :: use icwer--attage electric uits an3 re: :e usage is i :ce- E-

j tant in the next de:sce as an e ergency ::nservatten eetsure and will Oce le ent savings treugn: Eamt by institution of new stancarcs and re:utrements in new hcuse c:nstru:: ton. Fluoresce u$

* * ::*:ing is 4 cut f:ur times co-e efficient * nan incancescent Tignting and is =resently in wide-
| Scread use in industry and correrce. Most residential housas have incancescent lignting. Cne n

it.4y indicated that if all housenolds in 1970 had enanged to fluorescent fren incancescent lignt- L.
' 14. De residential use of ele::ricity for lign:ing would Pave been reduced 4:;roxima:ely 75 , | "I

4N total electrical sales = cuts be reduced 4:;roxirately 2.50.21 Mcwever. Since tne rajority E-
; ef residential lignting cc:urs in off ; eat neurs. tne recuction en peak de and -Ould be less i-

t*Je 15. Thus the electrical savings resul:1ng from new lignting changes ser peak cesend is !E
.acertain. , f',

,

.=
1he importance of energy ef ficiency labeling of apol'iances is that it will allow :ne consumer to*

=
select the :ost energy-ef ficien: a:citance. Taole 8.2 proje::s the average annual use of elec- E

*

| tri:ity by housenold accliances basac on hist:rical trencs. As indicated, s; ace heating, water fE
3

* eating, air cenai: toning, freezers, cocong, and ulotne; cryirg are 4 eng the large uses of b;

eTectricity in resiceatial a;pliances. Of :tese sopliances, improvement in :ne ef ficiency of Eiair conditieners nas cen a majer area of c:nsiderstion since air concitierers c:ntribute sun-i , =
f stantially to the peak sener de und.
I ..[[-

; I fcr instance, making air conditicners function with Icwer energy demand typically requires a jE
.

'

I cercination of increased nea: esenancer si:e and higher-efficiency :::cressors. This results r
la higne, initial cost. Estirates c' the cos: cifferential fer a :ypical r:cm air concitiener ~if
18 :uble the eff tetency fr:m 5.3 to 113:a :er watt is a:;r:xte.stely $100.11 For tnis ::eser- "

,

.'8ll:n of energy r e:ned ::'8' him in :ne 1:ng ter i to ;ur: nase tne acre ex:ensive racnine. Inis will recuire a ;;clic edu.
..

se ef fe::ive. :.9e c: .su er must be c:nvinced 54: 1: is ;rofi atte a:*

|,

| C8:f nal progra and effe::ive ene qy-ef ficiency lateling. In adciticn, sele:: ton of central air IE.

! ::rditioners by sundivision devtic;ers nas hist:rically teen Oased on minimi:ing front end 0 $*s "
,

! .
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*
$ censistent with meetf *.; Iccal building codes. This acF:ac't Ccntinues to favor the icwer ccst

units. Thus the reduction in peak de and due to eser;y-effi:terey lateling is v-cete--iatole a:; toi, t w . ...
k

d -o;e 5 :. P-s.erno i of a.ense astui t.ectricry vse'
$
j A.erage 3.".A.a! efeitttDry de in houndheds

*

ha.mg the appitance iiWhrshouseholdt
-

; *

~ 1973 1950 1990 "

:

Re fngerators 1.300 1.600 IJ00
Air con &uorung

j Rocen
'

l.94 2.000 2.000 **

-
entra! 3.560 J.600 3.600 ;i

; Lishnng 7s,0 850 900 :
} sto.c heann: 14J38 !!D00 l$.000 "

,

Water hesnes 4 J00 4.s00 4300 [.

Clothes drying 993 1400 1.000 t

$. Coouns ! l?! 8. 00 IJ00
:

Televis:on 417 40 470 ".'

[:~
Food freezers 1.384 IJ00 1.600

*L Tansa. Rende tr=t Consumcr ca of Ek.*:rsetty 1930-1970. ?.

COLSFs.I?.31.My 1973.
.

:

S
. 1

* .

. 4:dMf:::. :ne staf f is awsre that the National |estituta of Occu: :1:nsi Safety and Feelth has 5
: -ce:.~en:2. es: strtss s:andards to tne Oc:a:stienal Sa'e:f and -iesi n :-inistra ti:n waf en, if L

sd:::e:. u': recut'e a signifi:an: nue:er of em:leyers : air-::nditi:n trete plants.31 This
.osstoie re: f rement. :c' oles .ith future subs:i:2:ica of ele::-ical are ;y for fuels in short
.....ja,....... :ti at: r.a ura! ;as, sill ter.d :: it:rease :.e :a anc fer sie::ri:a1 : wer and

'E
,

taas ate :=y at:vetten in the future ;eak demand for ele: -icity due to this c:nservatica Of
eategy easure s:eculative.

:
.

!.! SC-'.*RY N CONCLUSIONS ~.

. :
L.'

The staff has ::nsi ered the histeric ;e-er usa;e :f New Haroshire. New England, and the United E' 1:stes an a e:1e and 9as evaluated precietiens esce by tne a:cli: ant, and others. as to scur
re uier en s for ;;cw Ha::snf re and New England for :ne :eri:e 1773 :: 1955. The staff recognizes ;the ::li;stice Of 50 as:licant to plan for ca: :ity ace vate : meet any reasona:1y antici:ated
I :w:n of ae.ar: ard elec:ri:a1 energy c:nsum: tion in its service arta eith *ne nism cegree of ga r

I relia:111:7 equire: My :ne ;cwer acol to anica it tel:ngs. The staff realues also that these
i :1:es mus: te ini f ated. for tase-1:ad ;c-er s*ations. 5 to 10 years :r :ra % :dvance of d er'

- tre:g:: ten. Ti'e staff also :akes 0:gnizance of the snortage of energy w9ica nas recently cc:grre., r
:nr:u n ut the '.'ni:ed States and whicn is exae::ed :: c:ntiave for ateut a ceca e. .he staff

* tanes'rtete o' tecray c:nservation measures wnten nave ott- 1 oleranted thr:v;n:ut the ::un*ry and
7.nicn nave a' :2 r:q:l/ significantly reduced ele::rical evif ce an: and ::n:u : tic. sin e late. c*.?J..:.33 ine ex:eet ic wnich this de and c:rtinues to te reduced as a resus: :( energy "on-

.r.atten, or i; furtner recuted by ; rice elasticity c:nsiderations. er is increased as 4 esult ;.

t

*f *'n:.stiut tan ci electrical caergy for ;e roleum is ett etely difficult ::u Oredict at this ~

;t Enr in :,re "ncreal" situations. the Fe:eral 6er ~; nissicn's A:vis:Py 00 mittee on
3:r:asting Pe:novolegy ::n lu:ed " na * co single reV d. er gens of neceds carnntly in. .a

2.e b :. . a*r Iri u ry aler.c can assure su :ess in 1:a: fa
=

re:as:in; and tha* judq:n* .asec,gn
v

5 .f b *.[E..le ae of tne service area is an incis:tatacle ele e :
-4 .- a

in any 1:a: . rects:. ,he
,_

U - tlna: ret.:ed emand will enly celay and c:: elimina:c :ne need f:r ad:Mi:nal. -

2.. . eever. :.vileira unneeded Genera *ini ca:a'H/ .i',1 esul in eness sys*.es :an,cMy.
".n.cu I:N Nc::e. and OrcLaoly less-e::acmical Or: uctt:n of electet:41 ::=er. *he ::5 OI
2.

? pe ennswice, will c:ve 1f :Pe annu11 er:enses ve *o loeg.:er i fixed :nar3esmu . . . ;
, ,.a canut:f es:ced the sa sings aesd *1ng re:.a *ne 1cer ces; of fal used in W. ~ , . n.

sic u2 3 t tJ I 005 :s O f :* e *ew e1 Cess ca*0:1 y -III aIs0 iCSEia,II/ ::n Pi e to
.- . .,

, . . .,,.y c:s:: since a :ria:e u:ili:r's alk-e: :c: fit b < 5:2:e ru:
U - 3e M ?.a q:'e-

C

t gr; . e h.pa.il l;;t tal : .ts to a utility's rate ase ai*n to sl7nifiCa.;t increase in , =il .att h:ur/ relatc3 to its CJoi:al ir* Cst 4it. !? Pe Ufe. a u tHJ J.a . . . ie stad0n 3 D.
;
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:re::.cti:n, *111 geae* ally easu!! in a si;nif f:4..: in:rea se in kilc-a tt-acar ces:s to the :s -
-|s * .' . I.4s e :05:5 :en !,e al:evia: d s: c.r.at my a lergtmente; in : e corstractt:a s:necule :f .:.

rew cat :: t a:fr; :a:atit/ if : e ::wer :e an: ; :.5 *tts a:'t'f t.ar. :.- :.; :-: 4

Userse ef fe::s f .r:er!.al t: g tr: .:e ;r.cres:e: Or::a:iitty :f .:1: ace rc:.:::: s .::::: s. ..

39: :l a:(-cuts as a :entequc9:3 Of Ics ened rella:(lity of t.ge systeni. y* e. ,,
,

Another factor to censider with res ect to supplying ;c*er is the avallatility and cost of fuels 65

i e

used in the a: licant's ents:tng plants.
As discussed in Se:t. 9. : Ort is substantial uncer- !!.tainty with respact to the availability and crices of fossil fuels. :articul rly c:41 and oil. Ef ar electrical ; wer generatica in New [ngland. '.MareovCf. these 'utt Jrc mort versatile re- I

sources than urani:.:n since they can be t. sed for a variety of pur:oses ot.ier : nan ::.ee or:cuctien. ?Therefore the avallanility el uranium-fueled 3eabrook Units 1 and 2 to suostf tate for fossil- E
*

fuel consuming ;caer stattens might be destranle even tacugn overall ;cwer r quirements .eay notw Ebe at the applicant's predictec levels by 1979 to 1932.

The staff con:1udes that the a: licant's predic: ions of future oesk ::! li'
>

-
:wer ce.and and energy Orequirerents are reasonable and consistent with indeoendent analyses <,af ;cwer needs in the ENew England region. Further, in view of the projected amounts of =ase-leac pewer expe:ted '

:Eto be supplied from the Seab ook Station ard the uncertainties accut fossil fuels, it is
E.tprvcent for the applicant to pr:ceed with constructica as propcsed. '
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