':Decision No. 38090

BEFORE THE RAILROAD COMMISSION OF THE STATE OF CALIFORNIA .
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In the-Matter of “the Applicaticn .of
SOUTEERN CALIFORNIA EDISON COMPANY. LTD.,
for a certificate that.present and future -
publi.c convenience and necesslity roquire
or will require the comstruction ‘and
operation of Applicant's electrical
generation, transmission, and distridution
system to rendsr nixty cycle altermating
cwrrent service,.and for an-Order fixing
sald frequercy as a standard for sald
system, and authorizing discontinuance

of fifty cycle alternmating current serv-
lee in territory cervoa by Applicant.

Yy,

Application No. 26791

P L L L L g

Gail C. Larkin and R B. Woodbwy, Zor Applicent.
C. W. Cornell, for Pacific E.'Lectri.c Reilvay Compeny.

Je &+ Devel nnd Flsen nbel Tor Cali’ornie Farm
ZBureau Federetion. )

Albert 3. Miller of Tacharmer & Miller, City Attornoys,
for C:I.ty or Azusa. : '

J'oi:eph T- Enright, er Menelith Portland Cement .Company -

Vnrtin C Casey, :.'or City of Colton.

-~
P

Irving M. Smith, City Attorney, and Joseph B. Lamd,
Deputy CIity Attorney, and J. J. McHenry, for Bureaun .

of Franchises end Public’ Utilities, for City of .
Tong Boack.

Carl Heinze, for City of Vernom.

M. Tollefson, City Attorney, for Culver City, Meatbello,
and Hermosa Beech."- K "

Miguel Estudillo, City Attorney, Albert E. Ford, Deputy .
City A'cto:mey, i‘er City of Riversido. ‘

E. R. Grifrin, c:.ty Attome:g‘, Tor City of San Bormardino.
ANDERSCN AND ROWELL, COMMISSIONERS:

OP"NION

Southern Calirornie “d.x.eon cOnpany L., iz this Procecding, esks

the Cormission to determine +that public convenience and necensity req,uiro

-




-Edlson to render alternating curvent electric service to all of its customexs

at o wiform systen-wide frequency .of 60 cyclos. @) Sppplqm@tél to this 'gox.:gz'gl
authorization and to effectuate the .con.vaz:sion,,Ed.izo# secks authority to céaao
delivering 50-cycle energy at the time 60-cycl§ energy is avallable, o underteke
the reconstruction of -1ts own system, to. aaaist ito custopers in ad,aptine: thoir

wtilization equipment, to amend .its tariff achedulos, and to dorray ‘thc mjor

C.portion of (the coots Involved.

Edison:1s engaged in 5@m:c1;ﬁ.n43, transaitting, ﬁiapribﬁfipg, and goJ:l;.;g

eicctric energy, ‘a8 &-pudblic utility, in. porticms of ccntrai,g_;gd aogpht;rn--Cglg-
foxrnia. -Filfvy-cycle .alternating current electric service 1s c}z)?.piiod‘ tl;:c#e,h_o‘x:}t
its oouthern Califoxrnia.territory. :‘,In the San.Joaquin 'fqllgy, areg,_69—cyq;o
service: Lo avallable exccp'c:iﬁ the Shaver. Lakes,and Huntington Loke .axeas, and
in Kernville and vicinity where 50-cyqle: serviée is reﬁdgre_q. ..Nine;y-thrgo por
cont of Edison’s 652,000 custemers receive, service at 50 cycles.

. A-public: hearing.of the application was held ot. ;pc,Anggleé oo July 3,
1945. - Wide publicity. wns given to this hearing. Io 2dditicn to. the formel
notice published throughout the territory.and the substantial avmber of__ sterios
appe;zrine An the.mews columns.of the papers, speciol notice was sent %o each
city roceiving S0-cycle sér,vice-.,and, to industrial custoxors whose connested load
exceods 500-hp. - No on&appoafod at the hearing to protest the btroad policy of
conversion. ' Certein businoss men appearcd as advocates of the proposal and .the
. California Farm Bureaw Federation oxpressed the, view that the chengs be, mode at
“ithe oarliest practicadle .date. ’
' :Eﬂne-‘tesbmony'ahws,,mp Edileon 1o the only lerge electric power

' .utility-d.n'tho,,mi‘écd States now operoting at 50 ,_cycios. San.D_iégo C.;as‘ and

(l). A witness for Edison ddﬁned.ihe -to::m és i"o.".lows:

"A cycle -1s. the lemgth of time required for the generation of ome con~-

. ‘plete positive and negative,wave of =n altemung current. The. nun:.bor
of these cyclos In one second is the measure of, the frequency of an ’
‘alternatirg curront..eccevcess..-This speed, or .n:eq,uoncy of ‘alternaticn
15 determined, £irst, bdy the design. of the penerators Bupplying ‘pover

' 10 the‘electrical system and, second, by the speed.at which. the rotor
of tho ‘geaerator rotates.”




Electric Company and Califormia Zlectric Power Company fuwrnish 60-cycle ‘onerar
in adjacent areas in southern Californis. Since 1936, the mumicipal electric
systems operated by tho cities of Los Angeles, Pasadecs, B&banlc, and Glendele
have agloptod.‘ a 60~-cycle ﬁeguency through & progran simllar to the one herein
propesed. Ellsoxn, the;'etore, and the .fouwr mumicipal systeme serveld at vholesale
by them, are the only electric operations in California rendering other than
60-cycle service. It is obvious, therefore, tl;@t “he convomiég must, of neces-
sity, wosult in general bdenefit to the extire southern par!: of the state, Including
not only Edisom and 1ts customers, but also the other electric utilitles and the
pﬁblic at large- |

Much of thé hydro productionweq_uiﬁment and portions of the steam produc-
tion equipment of Edison have been designed for operaticn at elther 50 or 60 cyclea
The generating facilities at Bowlder Dam are likewise suitable for 60-cycle opera-
tion by meking relatively minor changes in the turbine rumnmers. Including changes
to 'crammiseion and diau-ibution facilitles, the cost of converting Ediscn's own-
plant 15 estimated b& its engineers to be $§,116,000. As 2 reswlt of the comver-
sien, Edizon will effect cortain economies and officiencies which, to a large ox-
tent, will oconomically Justlfy the costs fmcwrred for ckanges to its owvn plant.
Testimony shows thet transformer losses will be roducod, capacity of synchronous |
condenser equipment can be auvgmonted with machines released from froquency chaneor
duty, and froquency changer losses can be eliminated. Baxriers to power inter-
© ¢change which have heretofore exlsted between the respective electrical systoms in
southern and central California will be removed. Interchange of olectric emoregy
has heretofore taken place detwecn Edison and the othor systoms t);:'oué,h Mq,uancy
changers, by physical isclaticn or transfor of plant, but such in‘corch.ane;q will bo
fay lens restricted 1t .aJJ. systems operate at a wiform ﬁéquoncy. Stantby and
resoxvo facilities of several systems can more completely augment ons another.)
Utilizatio:; of secondary energy on the va;'ious. systems will de facilitated. Cost
preniums for nonstandard 50-cycle equipment can be avoided. Economic differentials
favoring 60-cyclo designs of certain large special electric appmtus can bo roal-

leed.

Edison has recognized the desirabllity of and gliven con.aiderzition to

this change for a number of yeoars dut watil the c¢itios of Loes Angeles, Pasadena,
7
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Burbank, and Clendale abandoned S50-cycle service in 19561: and, sﬁbaeéuontig‘, tho
'problem was not acuts. The result of this conversion on thc; part of the cities
‘was that thersafter approximately hal? of the olectric c‘t'wtox;wrs in aoutho.am Call-
fornia received energy at 60 cycles and the dalance was served at 50 cycles.
Recent yoors have likewise seen 2 rapid growth in the usage' or',.‘roquency'sonsitivo
equipmont. 7Thece two factors have rosulted in increasing inconvenience to the
substantial portion of the population who find it necessery to move their resi-
donces betweon areas of differont froquencies. The rocord further shows that
zmanufacturers exact a price premium for S0-cycle ocquipmert and that, at preseat,
zany manufacturers are reluctant to pfoduce any §O-cyclc oqﬁimon'c because of the
restrictod market. Dealers sorving both popwlations £ind 1t costly axd troublesome
to caryy two inventories and often ﬂﬁd that} thelir customers are mcemin as to
whether they need 50 or 60-cycle appl:;am':ea. Becouse the usoe of'frequency sensi-
tive equipment 1s iIncreasing at such o rapild pace, each succeclding estimate of

costs to adapt these appliances from 50 ¢ycles to 60 cycles reveals a substantial

incroace.

Witkout o doubdt the incrosso in use of fluoroscent lighting which must bo

designed for either 50 or 60-cycle operation, together with the prospective use of
televioion which 1s likewiso dosiénod Tor a2 single freqﬁency, vouid .rosult in the
continuation of the trond of increasing costs if converrsica'g is posfponod to somo
later date. It would generally be impractical to renclo;- service to customors at
either 50 or 60 cycles ot tho customor’s option without & voxry expensive ‘d.izplica-
tion of plant. o

Edicon estimetes the direct cost of adapting cuotomers' utilization equip-
mont for satisfactory operation £t 60 cycles to be $15,427,000. Omo of the ixpore
Tt prodblems in this proceeding is to determine the oxtont to which Edisor schould
share in the costs involved in this ad.ap'tati‘.on. Somh of ‘Eho principal changes are:
(1) a1l elocks ond timing devices, (2) approximately twenty per cent of all custom-
ers® wachers and refrigerators, (3) éppromuly 8,000 agricultwral installations,
predomimately pumps, end (4) over 200 lnrse Industrial users having & large varioty
of equipment, much of which is frequency senative, including the facilities of the

Pacific Electric Reilway and the Los Angeles tranmsit limes, whose combined comnoc®d
load oxcoeds 100,000 kflowatts.
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The specific changes nocessary”in’ {udividual cases must be doterninsd: by & detailed
engineering survey vhick miy roquire-as much’ es- elihtecs months to' complete’
Physical work invelved.in'maling the cutover™will follow this survey and accordfng '
to proéon.t plans will. consume approximately thres'years. '
Edisen: has im’.icétod. its gonoral Intenticn of assuming the burden of

the direct:coste of converting comsumers® dppliancos and o'q,w.pm'éﬁt"aﬁh has stggested
in its application’ certain methods by which it would wnderteks ‘this obligatiecn. -
Until-more. complete - understanding off the many-‘probloms’ 1n¥olved cap be obtained,’

1t would appear ‘reascnable to'hold «n ‘sbeyance fimal conclusicms with Tospect o

such details. ' It 1a-odviously 'réabonablo’that-wsoﬁ'be ’roquiréd'to"adaﬁt' or’
83640 1t8 consumers in adapting their appliences’ to the' néw frequency, but 1n

doing 6o, it must be governed by wniform lnondi'sérmmétozv"procoaﬁoa'wh‘ch:' will’
provide the maximum asslotance tG 1ts conswists and at thé samo timo treat-all < - i
alike. . The substantiol cost of adapting those appliances’must be Judtirsed :
largely by.the removal of 'mcoﬁvam.cnco"to 1ts’ customers;’ by’ naking ‘aveilable to |
then & .unifoix wtandard frequency; ‘and by the savings Its customers ‘will drive

by avolding promiums-charged for' 50-cycle apparatus. * - Obviously, cb:’"p:iiri dolays
and inconveniences to 1te cemsumers Will erise during the actual cutover poricd.
Edicen d00s Dot Propose.tocompensato Lts ciw’comér's”fdr’- any’ ld:ié_ of dusiness which -
might arise incidental to the cutover. In our opinicm, this rbeiiion'.hpideafs
warranted’.-'.- | | '

A somevhat different situation applics to the Towr cities of Rivérbi_do e

Azusa, Colton,: ond Ansheim; who pu’rchaso=bnorgy"-at?&‘nole's"alé' f:ém Faleon-and, in
twn, reteil it through dilstridution facilitics: owned ‘:55- the cities. ‘Testimony
shows that Edisen criginally anticipatod cosuming 'tho ‘diddenvof adapting appliances
ovnod .and operated by the:cities witiieut bearing' any of the costs ‘asseciated with =
adapting the appliances of the cities' comsumers.: v Edison's president; nowever, at
a recont .consorence With representatives of the'cities,; 'mide the -Puither ffer to |
assume onc-holf -the ‘costs OFf comverting tie-spplicsnces of the cities? ‘consumers.
This, in owr opimion, Ls'likewise a dot&il which ‘Should be held m"dboj"a:ic;o' and
will be .cne ‘of . the 'probl.om ‘on which the 'Comﬁiébim will roserve JMBdiéﬁiéﬁ. " This,

we bolicve, will satisfy the approhensicn exprossod by seme of ‘the cities. "
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Edisan :‘iled a aeriea of cxhibi‘cs con'ca:ming proposod amo.;dmontu 'co
omc or 1ts 'c.-.\ri a and rulou and *cgulations wh:!.ch woro dos:.@ned. primmly o
mnlm 'che languago or tho tarif“ schod.u.los conaiztan‘a w:.th tho propoeod change
No chnnpoa in rawe woro propcsad in tho mnd.monto. Tho chango from 50 to 60

cyclea :.n 1tsolf w:!.ll not reeult in 2z mcroaso 5.:::. rates or chargec for 2 givon

quantity or oloctric omr@'. In vicw of tho ty-po of ordor contemplnted. horcm,
‘c.horo gooms to bo zO neod to speci’y at thic tima cha.nges hich Ed:!.aon should.
mako in :!.’cs tari:ﬁ'r echodulos. It my, >y .‘..t choocos, at once :ﬁ'ilo a a:.nslo
ou‘pplcmant amonding :.ts prclimimz::r ctatcment cau.ing attent:.on to thie doc:!.-
olon and indicating that tho convorsion o" rrcquoncy ie anticz.putcd. end that. a!.'l.
of i‘cs tariffs are sub.jcct 'co rcv...aion occordo.nce with tho ordor horoin and.
subsequcnt ordors on. relatod. z-:natters. In 'oho event th:!.s 1s dom » cono plan of
advising o.nd keeping ad.vised all o 1‘&3 c'usto.:r.oro, to whom the notico applic.,,
should. bc dovolopod cha.ngoa m t}:.e body of the ‘cam.f:'.'a :my, at Eals on.'s con~

vonience ’ be submit.md -"or opproval :I.n & supplomontal application. ~

‘

Ed.ieon ln Exhibit ™ est:.mtos the cost of the proposod convorsion
at $20,‘51&3,000 or this sun, 55,116 OOO would. bo oxpendod 'or ..hc . Furpose of
converting and :I.m’proving 5.1:5 clectrical apparatus and. mchimry a.nd. $l5,h2’{ ,OOO‘

to make the nocossary changos on conswnsrs' equipmont. The es‘cimtod coets a:'o

)

aubject to roviaion ‘oocauao of c::ane,ee p lnbor and mter.ml coots. and consumar

LN

uses between now anc‘. tho complenon of thc convers...on. The too‘aimny shows thzt

Kl

the oxpend.itures fall ..nto fs.ve claaaes, as fo:.'!.ows'

L}

Additions to .Aison.'s plant,

Changes :L:L'Edison"a pla:xt. 'which mcroaoo plc::t. capacity or
ofﬁciency of oporat..cn.

Che.ngos in Ed:.aoo.'s plan‘t: vhich modom...ze or extend. the 1ife
of the racility.

Chaneea inEdioont's: plam which. are purol:r ;!.ncidcnwl o cycle
change ‘and which will mot result in incroase in capacity,
improvad. o“'.ficiency or orfect the lifo of the facility.

Y

5. Chunges on ccnsmrs promisos.

’
)

. Exponditu:ros *’all:.ng 1nto clasaos one , tvo, and throo amounting to about

$1& 000,000 cover additions a.nd :merovemea«.s to and. changes J.n .,d.icon'* propor..:.oa.

v ) e, . L] PR

Such expond:.tt:ros should bo recordod Ln tho ::mner pravided 1::. the mirom '...ys'com

o

of Accomts “or E'Loctrical Corpomtions pv-escribod by m Comission. 'Iho
..6-
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" vemainder of the expcnditures amounting perhaps to v1.6 500,000 aro owat.ng
expensc charges. -The amount: 1s 80 largc as, to mke :!.t :meractical to write it
off. during ‘the yoars incurred.. .Ediscn a&sks permission to charge to Account 111-1
"mét:‘aordié}ary‘ Proporty Losaes,” -4 .3uspense account, exponditures fall:.ng mt.o
classes four and-five and.write them off throug); e use o:t Account 506 "Propcrty .
Losocs cbargeablo to Operations.”™ - In view of.the fact that 'c.he actual coot o:t
perfom.mg the work may vary substantially from the ostimted con uﬁ, e -.dll not
at thio time £ix the period of time during which the ammmt.s includod in Account
20, sho@d be amortized.. That period will be £ixed when Edisor. i ina position
to‘pi'osc;ﬁt more accurate coct ostimates. Edlsen egrees that pondine such ehdwine

16 w1 cxtinguisb. concurrently through Accownt 506 the oxpenses .‘anmd and
included in Accownt 1LL.

? "
s

Fron & ‘review of ovidonce’ and testimony in this proccoding, 1‘5 is
apparcnt that the cheange of Zdison'e systenm contemplated 1In this upplication 18
in the publs.c interest. . Tho .problem has boon apparent for zaxy yom:s. Tho same
circwtancos, though appreciadly less aggravated, campelled a eimihr chm:go 1:;.
the operatione of the citlies of los: mgoloa, Pasadens, Burbanlc, and’ Glcndale in
1936,  Public opinionm, 1s so far as it could de aacomined, 18 J.avombly

d.ieposed toward tho’ change. -

To ‘satfofactorily accomplish the conversion, it is :!.ncmben‘a upon not
only ‘;'.hc utility for the responsibllity of dove..opi,z;g and acpivgt;ng a sowmd and
workable program) -but likewise upon ¢ach of the conowmors 1:6 coopeﬁto and a8sLst
to the fuwllest ‘oxtent. S ! .

' " The Commissicn 1o fwlly cognizant of itas roapons..bili’c:.es in conncct:.on
with the mdemmb:g | We wilk ‘maintain continuing Jurisdiction m his proceod-
ing un'cil the cenversicn 4s an. accompl.;shed. fact. | Edison w:.l.l be expoctod. to

preaont to us comprohensivo outl:.nos of tho sovoral phases of the progmm ao that

‘ tho general pr.nc_.p...ea and mothods of .procedure will havo ouxr approval, gnd such

E procedures once approved should not be deviated from except by authority of the

Commisolon.
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A hearing having been hold,. evidence. and tostimony prosented, the
matter having been submitted fér'd‘e'cision',-and tho Commission being of the
opinien that the application should be granted, therefors,

IT IS EEREBY- FOUND AS'A FACT that present and . futwre public com-.
venience and necessity require or will reguire the Soutkern.Californis:Edison

Company Ltd. to furnish alternating current clectric service to each of its

customers at &' wiform system-wide standard: frequency of sixty (60) cycles and

at ouch' time' a3 sald service is avallable to cease furnishing service at a

frequency of £ty (50) cycles.
Baged upon the above finding of fact, IT IS ORDERED that Soutb.q:'n .
California Edison Comﬁany Ltd. be and Lt Is hereby authorized and directed:

1. To render to oach of 1te custamers altemtmg curreat olectric
service at a system-wide standard frequency of 60 cycles, o
proceed to cutover its prosext 50-cycle system pursusnt thexeto
and to cease rondering 50-cycle sorvice a%t such timo as It 1s Iz
position to render 60-cycle. service in lieu thereor.

To submit, by supplomntal application herein, appropriate amend-
mends or supplements %o ite filed tariffs necessitated by or
comsistent with the conversion of service to a 60-cycle standard.

To essume in addition to tho conversicn costs of ito own cquipment,
the direct coots of adapting consumers' appliances for proper
operaticn at a frequency of 60 cycles, provided that vhen a
custoxer desires to replace the appliances with =ow equipment
or the remaining life of the appliances does not Justify.adjust-
ing same the customer shall pay as amount t0 bo determined in

accordance with principles to de establisheld by supplmmtal
order herein.

To account for tho cost of reconstructing and adjusting its electric
generation, transmissicm, and dAlstridution faclilitlies in the manner
provided in the Uniform System of Accounts for Electrical Corpora-~
tions prescribed by the Railrced Commissicn, except that amowsts

which under that system of accounta would de charged to operating
expense accounts may be charged to Account 1kl 'Extracrdinary
Property Losses.” To said Account 141 shall also be charged

the cost Incurred by Edicon to adjust the frequency sensitive
oquipment and appliances owned by .consumers. Pending the
Tixation of & period during which the amownts included in salld
Account 141 shall be amortized by ‘charges to Accownt 506 “Property
Iroges Chargoablo to Opexrations,” any amount incluled iz sald
Account 14l shall be extinguishod through salid Account 506- as
:.ncurred.

5. To £file with ‘the Commission, "semiannual reports ghowing the prog::oss
made In consummating ‘said cutover program, -the-experscs incurred
during said semlannusl period, and ‘the sccomt or accouwmts to .
which saild expenses were charged. ‘The .first of such reports shall
be Tilod on’or ‘hefore February 28, 19U6, covering-the work por-
2ormed. and, oXponses Incwrired. "rom the effective date of thls docl-
‘slen to! Docembor 3, -l9h5. »o

-8-
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Tho Commission reservos Jurisdicpicn.in this procooding to- enter such
further ordoz;e a.u’_ my Do doemed. necessery.and appropriate.

Tho. authori‘,ty heyein graxnted shall-‘qocon;e .éffectivo twenty (26) deys
:‘ron; the date hereof. |

The foregomg opipiog and.ordor: are heredy approved and ordored filed

ag the opinion and crder of the Rellroad Commission of he’ State oac_ﬂifd:ﬁb.

Lo
/

Detod ot Sen Froncisco, Celifornis, this g7 “day of
1545, | | %

(cbmmiaéiong:ja)' .t
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