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The Southern Californis Edison Company is sn investor cuned utility serving a
population of some 7 million in Southern Cslifornia and west-central Nevads. During the
first 50 ysars of its operation, Edison obtainec most of its pewsr from hydrogensration
sources., The increased snergy demands Following World War II reguired rapid expansion
which has besn met largely by dsveloping thermal energy. However, hydro remains an import-
ant part of the integrated system., Thersfore, our intsrest in maintaining accurage hydro-
logic records is of a practical nature, They serve principally to protect sur lengstanding
water rights, which are the same as real propsriy rights, and are used to back a pertion
of our bonded indebtedness and to setisfy the license requirements of both the state and
faderal govarnments, Additional bsnefits ars derived from thsese sems records as they ars
available for snginesring and operating studies,

fiany of our hydrologic rscords span a period of more than a half a century. Al
though our files do nol revesl any records carved on birch bark or inscribsd on sheepskin,
we can find carefully hand-letiersd shests of Linsn tracing cloth recording stream flow
and reservoir storage in the late 1800°s snd early 1900's, Many of these documents are im-
pressive in appsarance and we presume that the records were sbtained asz carefully as they
were recorded, In compasriscn, the printed output of a computer locks sterile and definite-
Ly is lacking in character,

why are ws changing to electronic deta precessing? Our requirements have been
satigfiled in the past by manual methods. Ies the change fer the purpose of Increasing the
accuracy of our records or te sxpand them beyond soms new and hitherteo unattainable
horizons or for soms sther great and noble purpose? To be truthful; the purpoess of chang-
ing is simply sconomy, which to sn investor owned utility is perhaps the grestest and most
noble purppss to bs found., This ecenomy is being achisved at no loss in accuracy and re-
sults in a record in a more versatile form than befors.

Edison®s first step in the figld of slectronic date processing of hydrologic re-
cords ocecurred in 1953 with the acquisition of an X - Y chart rsadsr, The chart rsader,
together with a program unit, feeds a digital recerd of gage helght and discharge on 1BM
punch cards from Stevsns A-35 recorder charte., This is sccomplished by bringing the ¥ axis
cross<hair inte alignment with tha pen trace of gage height and the X exis cross-hair into
alignment with the intersection of the Y cress<hair and e discharge curve prepared for the
particular statien. A single card thus punched containe veluss of gage hsight, discharge
and the time interval represented by that card as wsll as sther pertinent programmed in-
formation such as station number, date, rating curve identification, ete. The carde thus
punched are summarized by slectronic data preocesaing te priast a dally and an annual sume
mary of discharge in cubic feet per secend for sach station,

This data is alse sccumulated on magnetis taps and is available for many very
practical usss, With these tepes of daily discharge it has besn pessible to examins in de-
tail long term recerds by executing relatively simpls programs, The ability to examine 50
years of records and dstsrming mean and medisn daily flows, the numbsr and distribution of
days when available flow sgualed or exceaded plant capacity, lesses in output and the
gconemic effsct of various fish water and recrestional releases or other studies of & sim-
ilar nature haes bsen of gresat value in plenning for the future. While ssme of these opera-
tions could be perfermed manuaily, in most cases it would bs physically impossible to ex-
amine the data in great depth and the cost would bs prohibitive,
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The base record for our stresm flow end ressrvoir dats has for meny years been the
familiar Leupold & Stsvens Typs A-35 recorder. Although digital recorders offsr & consid-
grable advantage in automatic data processing, we use the A-35, The centinuous trace of the
A=35 sesms to satisfy the requirsments of our lawyers and is adaptable to rapid visual in-
terpretation of prevailing cenditiens. The only adventage we can find in the digital re-
cordser is the autometic processing featurs and we would at the present time Feel uncom~
fortable in losing a eentinuous visual record by rsplacing our present recorders wmith
digital units, We alsc believe that such a program would not be sconomical at this time,.
wher cost is not a governing factor, a digital unit could be operated in conjunction with
an A=35 either as a separate instrumant or as an attachment whsreby the advantagss of beth
are realized, as we are now dolng at one coeperative station. Again, the sconomics of the
situation preclude this action at all locations. Should it be found desirable te add or
convert to digital recorders in the futurs,; & tetal capital outlay of sver $100,000 would
be required for some 135 stations.

The greatest uss we ars finding for alscirenic deta prosessing at this time is
programming for machine computetion and print-sut of as meny 3 pessible of the routine
jobs which have basen menuslly computed and hand lsttered inm the past. Most of thsse are
very simple from 2 mathematical stendpoint, time consuming from a practical standpsint,
and fall inte the gensral category of mechine accounting. The manual operatisn reguires
careful checking at svery step, while maching processing will be largely szelf=-checking snd
will reduce office tims rsquired to & minimum,

Stream flow recerds, although of primary impertance to us, ars by no means the
only rscords we process. Climstological records of precipitetion, tempsrsturs, relative
humidity , snow depth, stc, are summarized for some £5 stationa, These have been tabulated
from field observers shaests and worked up to provide totals and averages or other pertine
ent information, In the future this woerk will be dons by computer, The operation is quite
eimple, with daily observations recordsd on a form which ie sent to our office for a vis=
ual check and forwarded te central keypuneh for precessing, The basic requirsmant for a
successful pregram is that the fisld feorms be properly filled sut in s manner suitable for
direct kaypunching.

Ancther example of routine werk that is being pregrammed for electrenic data pro-
cessing is our ressrveir storage data. This is requirzed momthly and annually em e daily
basis and ineludes evaporation, storagse; snd changs in storags for each reservoir as well
as totals Por all reserveirs, When recorded on magnstic tape, this data is available for
use in conjunction with taped stream flow recerds to cesputs unregulated or natural rum-
-off, In ths past , natural daily runoff has been manually computed and tabulated on a
monthly or annual basis. With strsam flow and reservoir deta on tape, a simple computer
program will provids natural sr unregulated runsff.

Some daily recerds do not sppsar te bes sconcmically adaptable fer mechins process-
ing at this time but do resquirs periodic tabulatiem, Thesa have besen hand inked in ths
past, In the future, ss an intermediate step, thess rscords cen bs typed with sptical
scanning characters by simply changing the type element on an IBM Selsctric typewriter,
This will maks the records available fer direct trensfer to magnestic tspe snd print-out
en a standard record form, .

The enly problems encountered in cenverting to elsctronic deta procassing have
been of a wery minor nature, centered mestly arcund the forms used for imput and output
documents,

We do not expesct to find an sppreciable change in the volume or complexity ef
fiseld work or in instrumentation as s result of slectronie date processing. Howsver, we do
anticipate as an end result; (1) equal or superior rescords with a material saving in cost;
(2) rapid availability of records; and (3) data readily availabls for progremmed studiss.

The prinicpal benefit we sxpect to realize from slectronic data precessing is ths
saving in time spent in computing, chacking and tsbulating recerds of a routine nature by
manual methods, This seving in time rsprassnits an sffsctive reduction in manpower reqguire-
mants and will allew s greater concentration of effort toward special problems and pro-
jects of a non-repstitive naturs with no inersases in psrsonnel.
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It sppears that the Inibisl programeing cest will bs recowvered in approwimabely
two years of operatisn snd free thal biwme Forwsrd, electronic deia prosessing will per-
form these opsrations at a {reotisn of She cest ef manusl operabion,

fur appllcetien of slscironlc debs prooessing te hydralogic records can be regard-

a6 28 sasther sxempls of the prectical bernsfibts of modewn sleciricsl aspnliesnces and
“Better Living Through the uUse of CLlectrisiby®,
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