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Ceneral Princirles Affecting Fate Determination

The determinaticn of rates to be charged
for furnishing electric energy and service is a very couplex
protlem. The general theory in the mathematicel calculations
is that each customer should pay for all costs which are cre-
ated by him. The exact application of this theoretical
principle ie geldom attained. The mathematica) determination
should be used as a primary basis for the rate schedule, ad-
justzents being made because of eccnomic factors., Psychology
of the rate payer and comxpetiticn with other forms of service
have a very definite effect necessitating, at times, modifi-
cation of parts of the mathematical result of a rate deter-
aination.

The utility rendering & service is
entitled to compensation to cover all costs plus & reasonable
profit for its efforts. This statement applies to the complete
property and operaticnns ¢f the utility. Each clacs of service
need not contribute its proportional amount over and above
costs to make up the profit necessary tc attract capital iato
the business. The industrial customers will use from €0 to €5
percant ¢f tke plarnt output. The rates charged thess custo-
nere must be lcw enough so there will be no economic justifi-
cation for theam to install separate plants. After this iten
is fixed the cther groups of customers must make up the differ-
ence between the total cost of service and that portion con-

tributed by the industrial cuastomers.
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There are many customers in all electric
utilities who are served at less than actual costs. The
reason for tnis condition is that it has been found imprac-
ticables to devisz2 and apply any system of cost computation
which could carry out ths theoretical vrinciple literally.
The application of any system of cost accounting which consid-
ers all the factors entering into costs would result in such
elaborate and couplicated rate schedulzs tnat the rate payers
could not understand them and few could apply them.

It has bean said of Economics that it is
yet a long way froum a true scientific status and when ons
contemplates the vast range of facts whicn must be subjected
to scientific dzscription and inductive treatment, the doubt
arises if we will ever have an economic science comparable
to physics and chemistry. The samre situation exists for any
rmathematical determination of rates and particularly for
electric utilities,

The operation of an electric utility is
essentially a wonopoly. If it were not, duplicate system
of distribution linss would be necessary, duplicate stations,
offices and similar items, were another company entsred into
compsetition with the exieting utility. Investment costs
per customer would necessarily be ircreased, operation costs
per unit would be higher, and higher rates would be necessary
to yield the same return on tne investment. Electric util-
ities render a quasi-public service and tne detrimental

effscts of compsetition do:. not balance thz evils of monopoly;
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assuxing however that tne utility is regulated by a State
Regulatory Commission.

The rule used in drafting freight rates
for railroads, of canarging what tre traffic will bear,applies
to a certain degres in drafting rates for eiectric service,
Where power is one of the principal items entering into the
manufacture of a product, thz industrial customer rmust obtain
the power at a low price., If he does not, then compstition
ray force him out of business or to make other arrangements
for power; eitner will afiect the revenus of the electric
utility. As a general rule, a pricse differential in favor
of the industrial user, is a direct benefit to the other cus-
tomars, Having the large industries using ths bulk of the
output, decreases not only the investrent costs per unit but
also the operating costs per unit.

The principal subjects on which var-
ious rate expsrts and engineers disagree in any rate dster-
rination for any one utility arse:

1. Tne value of tnhe property under consideraticn
including used and useful equipment plus the
intangible 1items.

2. Tne amount of depreciation of the properties.

This item includes both tane accrued,and the
amount necessary for future depreciation.

3. The reasonableness and the propriety of the
inclusion of certain charges set up in the

costs of operation.
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4. The amount and the treatment of losses sustained
in the early period of operation of the utility.
Tais itew i1 it exists ,is sometimes called "Cost
of Establishing the Business". "Going Value" is
another similar term wnich nct only includes the
cost of establishing ths business Ptut also the
efforts to bring tne busingss to the present
state of success,
The controversial pnases of tne above iters will be treated
1ater.
Any rate determination should be made
80 the rates fixed can stay in effect for from three to five
years, excepting, hcwevar, revisions downward. The primary
necessity for this stability is for a feasonable permanent
business relationship bstween the customers and the utility.
The principal items wnich should be considered when a rate
scnedule is determined are:
1, The growth in population in the territory served
which can reasonably be expected.
2. The increasz or decrease in ine amount of enargy
wnich will be demanded psr customer or per capita.
3. The increase in plant production facilities,
transxission and distribution systems which will
be regquir=d to properly serve tne demand expscted.
4, The operating costs averaged over the psriod for

wnich tne rates are to apply.



Th: rates will, in & large w2csurc, ve
dependent upon the kind of gervice rendered bty the utility,

A utility which maintainsg closcvoltape regulatlion, spare
capaclity, few interruptions anld good service for trouble calls
should te entitled to & kigher rate ¢f retura than a utility
which supplies a lesa satisfactory service.

Cne fundanental principle of rate meking
is that the rates shall apply to all customers heving siicilar
requirezents for servize. PRates should be putlished and
strictly adherred to. This will eliminate all special and
discriminatory contracts. Theee contracts kave frequently
caused trouble for utilitics. Regulatory cozmissione have re-
peatesily ordercd their elimination where they are at variance
with filed tzriffs. The question of special contracts usually
ariecs when the utility maxes some usge of equipamernt on the cue-
tcuers property. This situation can best be dealt with by
billing the custcmer &t the regular rate for the service ren-
dered and the utility paying to the consuzer a falr and reason-
able compensation fcr the equipment and facilities used.

Many states have statutes that make it
mandatory for a utility to charge the eame rate throughout
conti guous territory. The object of this legislation is to
eliminate discrizination. Special cases arise, however, where,
due to competition with municipal plants privae utilities
have been allowed to make excepticns in order to hold businecss
and commissions have ruled and been supported by the United

tatss Supreme Court that this does not creete an unjuat or






vnlawful discriminaticn as apgairst cother localities served

by 1t end accordingly docs not cffend the statutes against

locality discriazination., Trhese rulings have pcrritted the

utilities to reduce the rates in special cases cnly to the

extent of meeting the rates in force and have not permitted
sckhedules that would result in lower rates than charged by

the competing utility.

Fcr an equitable rate deterxziration some
pcsiticn should be assumed, Nelther a socialistic nor a capi-
talistic attitude must be followed, Conscionatle conduct
toward tcth the utility and the consumers must be continuslly
kept in mind., If this last principle 1s used, then the re-
sult will be of a judiciel character and fair to toth the

utility and the consgumers.
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Rate Base

The first step in nieking a rate aeter-
minaticn 13 to fix the rate base, The rate tase is the
amovnt ¢f capital upon which a utility is permitted to earn
the return. The rate of return will be cdiscuesed in detail
in the caption "Rate of Return", This rate of return usually
varies from six to eight percent. Rate of retura should not
te coniuveed with dividends on stocks. The dividend. earned
cr paid by a utility is in no way & measure c¢f the reason-
ablenese of rates and does not enter, even remotely, irfo a
rate determination.

The electric consumers should gpay for
the cepital that is necessary to render the service that
tﬁey requlre or demand. It should make no difference to the
consumer whether this capital 1s money that the stcckholders
have put into the buginess or is money that has been torrowed
by lssuing mortgage bonds against the preperty, detentures cr
preferred stock.

There bas tezn and still is coneiderable
contenticn as to the prcoper methcd of determining the rate
base. The two principle methods &are generally known as:

1. EKistorical ccst base,
€. Reproduction cost base.
The "histcricel coet bace" is the total
ancunt of capital which has been prudently put into the buec-

iness lcz=g accrued depreciation. The advantage of this base

-7~
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lies in 1its stability. Fluctﬁatin5 counodity prices havs no
effect on this base. The disadvantage of this base is tnat
the utility does nut realize on the appreciation of tne prop-
erty due to aivancing comwnodity prices,

The "reproduction cost basa" is tne
total amount of capital which would be required to replace all
of the prop=arty in like conditicn at the time the rate base is
determined. Tnis is determined principally from appraisal and
arplying land, material and eguipment prices as of the ap-
praisal date. Tneoretically this base woﬁld be the historical
cost multiplied by the weighted average of the ratios of the
present commodity costs to the comrodity costs at the time any
particular item was added to the properties. The advantagze of
tois method is that the present value of the property is used
as a basis for the rate of return. Court decisions have gen-
erally favored the "reproduction cost" method. The term
"present value" is synonomous with "reproduction cost". The
greatest inherent practical dirficulty with this basis for a

rate determination is that it is a shifting base; theoretically

tne base fluctuates from day to day, as commodity prices which
enter into the construction of the properties go up or down;
practically, a substantial variation occurs periodically, as
the cycle of prosperity and depression takes its course. The
use of this method requires considerable judgment for nro-
phecy and a careful study of the past before any degree of
stability can be assured. Reproduction cost or pressnt value

cannot be determined by accurata measurement or calculation.

-2 -
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It muat te obtained or deductsd froan known facte which enter
into the value as iteus cf varying weights or have evidential
value of varying weizht which indicates what 1z the present
fair vaelue of tre properties.

Pegulatcry comzissicns and exgerts re-
tained ty consuxers advocete the adorticn c¢f the xzethod cf
fixin, & rate base that will result in the lcwest rates to
conswners, This procedure may result in rates which in effect
ccnfiscates the utilities' preoperty. Cn the other hand, putlic
utilities usually aldvocute the aldcptiovn cf tre method of fix-
ing a rete tase that mill result in the highest rate theat the
traffic will tear. This procedure usuallyv wculd result in
rates that bring excessive 1eturns,

The first influentiel alvccate cf re-
producticn ccet wes Willlawm Jernnings Eryan representing ths
consxxers.,. This was in the period cf 1837 tc 1898, At that
time *this method resulted in tre lcwest rates. The utilities
at trat time advccated the khisgtorical cest., This method was
referred to a3 stock and bond base or prudent investment.

The latter term is scmetimes used now instead of historical

cost, tut the stocl and bond buse was drorped scme time ago,
and is seldom even menticned, At thet tize, historical cost
vould kave resulted in the highest rates. DNow the pcesitica

of the rarties is completely reversed.

The first case in regerd to the prcper

Ceternination of the rate base to reach the Urited States

-G
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Supreme Court was Suyth versus Ames, 169 U.3. 455, This case

dealt with railrcad ratcs but the principles laid down bty thea

Supreme Court were general and apply to all utilities, includ-

ing electric, telephone, gas and water in addition to the rail-

roads.

The principles originally annosunced in this decisicn

have been termed the "fair value" rule, They require that

consideraticn be given te:

1,

rn

e
u.
Ce

6.

Original cost cf construction.

asount expended in permanent improverents.

Anount end merket value of bonds and stocks.
Present cost of construction,

Probable earning capacity under rates prescribed.

Operating expenses,

The decision slso stated that the above factors are not inten-

ded to be all-inclusive or to exclude other relevent evidence

as to fair value. Since this decision in 13G€, later decisions

as to falr value have brought other factors intc prominence.

These are:

7.

g.

c.

Accured depreciation, 1?09. (Knoxville v Knoxville
Water Co. €12 U.S. 1).

Market value of land, 1913, (Minnesota Rate Cases,
230 U.8. 352).

Working capital.

1C.Future costs of construction, 1922. (Galveston Electric

Company v Galveston, 258 U.S. 383).

11.Going concern value, 1926. (McCardle v Indianapolis

Water Company, 272 U.S. U40J).
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The United States Supreme Court has consistently adhered
to the principles laid down in the Samyth v Axres case. The
court has not, however, stated sny definite ruling as to
how much weight each of the items should be given in arriv-
ing at the fair velue. The only etipulation is that all

tems must be given such weight as may be "just and right*
in each case. This requircs that all ccmpetent evidence
must Ye received and considered in the determination of
fair valvue.

Although court decisions definitely
prescrite the elements of value which muet be considered and
given effect in the determination of the rate base, the rate
of return on the rate base has not been so definitely stipul-
ated. The only limitation prescribed by the courts is that 1t
shall not be so low as to be confiscatory. As a general rule,
a rate of return below six percent wWould be considered confis-
catory unless there are extenuating circumstances. Effect
can be given to the different elements of value stipulated
by the United States Supreme Court by using a rate of return
between & and &% percent on the historical cost. Should 10
to 15 percent be added to the historical rate base, the re-
sulting amount will approximate the reproduction cost base
and will be the fair value including going value as stipulat-
ed by court rulings. Should,also,10 to 15 percent be deducted
from the rate of return of 8 or &} percent on a historical

cost rate base and the resulting percentage of 7 to 7% percent

be applied upon the reproduction cost, or fair value base, the

1l
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actual return to the electric utility would be the sare.

Electric utilities prefer the method of
determining the rate base which results in the higher valua-
tion, even if the rate of return is reduced end the resulting
amount of return is identical for either method. The main
reason for making a persistent effert to have the higher
valuation accepted as the rate bace 13 the relative cost of
issuing bonds for firancing large extensions. The lower the
ratio of outstanding bonds to the valuation, the lower will
be the interest rate necessary cn the bonds and the less
will be the cost of selling the bonds. For the same amount
of outstanding bonds, the higher the valuation of the proper-
tiés of the electric utility, the lower will be the ratio of
outstanding bonés to the valuation. The payment of interest
on bonds cannot be charged to the customers as an operating
expense like coal, maintenance and labor, but must be paid
for out of the money obtained from the rate of return., The
lower the interest rate, the more will be the remainder avail-
able for dividends on the common stock.

The laws resulting from precedence in
reference to the determination of the rate base requires that
coneideration and weight must be given to the reproduction
cost as an element. It is impracticable to state any definité
‘rule as to the weight that should be given to this element or
any of the other elements. The rate history of the particular
electric utility for which a rate determination is being made

must be studied for the fiftcen to twerny years immediately

- 12 -
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preceding. If tne reproduction cost hai oeen given the con-
trolling weight in tne rate base and thewility had the bene-
fit of increased sarnings during a period of rising prices,

then the utility should not complain, if, during falling pricés,
the same weight was ziven reproduction cost; conversely, if
nistorical cost was given controlling weight during the period
of rising prices, and the customers bensfited by lower rates,
toen the customers should not corplain if,during falling prices,
the same base was given tne sams weight,

The purchase price paid by an electric
utility for a complsted 2nterprise shouli not be given any
weight in the determination of the rate base, Purchases price
is usually based on the dividend earning capacity of a property
and dces not reflect tne "fair value" upon which customers
snould be charged a rate of return.

The amount of money collected froﬁ cus-
tomers of an electric utility 1or tne construction of trans-
mission or distritution lines snould be deducted from the total
value of tne property involvasd in ascertaining the baszs for
rate making purpos=s,

Should an electric utility acquire dup-
licate eguipment from a formar competitor which is unnecessary
after the consvlidation, it should nct be permitted to earn
a return upon its investmant, This duplicate propzsrty should
not be includad in tne rate base because it is not used nor
useful, Nor should the utility be permitted to amortize the

loss in such abandoned property over a period of years against

- 13 -






operating @xpenses. Unused property way in some cases be
included in a valuation for security issues but not for rate-
raking. Property that is unused and sup2srssded aﬁd no longer
required for future use can be amortized against oprsrating
expenses ovar a pariod of ysars after deducting salvage and
the balancs in the retirement reserve.applicable to the aban-
doned prop2arty.

Tne cust of maintaining and operating
an ovarobuilt systemn which was caused by the derands of a par-
ticular group of custcmers should not be charged against the
customers g2narally, but should to a greater degree be assessed
azainst thz group of custcmers for whose benefit ths additiona
capital expenditurss were originally incurred. This is the
egaitable disposition of such expsnse but wmanagarial policies

ray be otherwise,

Property in excess of that used and use-
ful is usually very difficult to ascertain., Some amount of
spare capacity must be prov;ded in ordzr that facilities may
be available wnen needad. As a general ruls it is uneconom-
ical to construct a property to mzet only the immediate
present requirsements or even one having spare capacity for
only a very limited period. That spare capacity must be pro-
vided does not eliminate the question as to whether or not
at any given tire more than a reasonable amount of property
is provided., Additions not prudently made should be ex-

cluded from thes rate base.

- 14 -
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Land purchas=2d by a utility for future
use if not actu2lly used on the date of a rate determination
snould be excluded from tne rate bass.

Bond discount can not be included in the
capital structure or the rate base. Bond discount is deferred
interest which is payabtle from the rate of return and is not
capital. Should such capitalization be mads, the effect would
be tne capitalization of future 2arnings.

The policy used by most electric utilities
in regard to retirsment reserve is to invest tnis fund in

additions and bestterxents. Tne primary purpose of this reserve
is to provide for retirements and renewals., This account must
be thoroughly studied to detsrmine its relation to the capital
structure, Unleas the money can be definitely traced and is
on hand as a fund, the assumption must be made that this
money has been used for additions and betterments. The amount’
of the retiremrent reserve that has been added to fixed capital
accounts must be deducted from these accounts if the book
accounts are correct as to historical costs. When an agprai-
sal i3 made by inventory, the amount of depreciation is deter-
mined by inspection and ths amount of ths retirement reserve
which has been added as new capital is also deducted. The
reason for this procesdure is that retirement reserve money is
being contributed by the custoners as a fund for accrued de-
preciation to replace eguipment when necessary.

The rate base upon which the electric

utility is allowed to earn a return should include in

- 15 -



Shion to tze
E30ital N
il Sa83 €3

Fiaiiig expent

400lay byt

4 ard p



addition to the fixed capital, an amount representing the working
cash capital necessary to conduct the business. The necessary
working cash capital is determined by calculation from the
operating expense accounts. Revenus from service usually lags
actual expenditures by 60 days. This necessitates cash to the
extent of one-sixth of the annual operating costs less the

annual retirement reserve., Retirement reserve does not require
cash outlay but is only an accounting transfer. One-sixth of

the taxes and bond interest may als¢ be added but this proceedurs
is controversial. The value of the material carried for repairs
and suppi1e3 should be included in the working cash capital.
Prepayments for insurance and other similar items should also

be included. Coal in storage should be sufficient for a three
months supply. The amount to be included in the working cash
capital for this item s8hould be twenty-five percent of the
annual fuel cost based on a three months supply.

Going value or going concern value as it is
sometimes called is another controversial item which enters into
nearly all rate deteraminations., Expert opinion has not been
crystallized on this point. Going value should, as a matter of
law, be includad as a property right in the rate base of the
property updn whioh an elsctric utility is entitled to earn
a return, Whsther or not this item should be set up as a
specific item in the rate base must be determined from an
analysie of the past policy of the electric utility in regard
to the charges for building up the business. Wherse new business

costs had been allowsd as opsrating expenses and where the

- 16 -
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allowance for increased land values, fair value of overbuilt
property, costs of surveys and investigations of abandoned
projects were included in the fixed capital costs, then no
separate allowance should be made for going value in a ratse
base. Tae character of the service rendered by an electric
utility has considerabls bearing upon the going value., Where
the service i3 not as satisfactory and efficient as it shnould
be, this fact would impair the going value of the electric
utility as an element in the rate basse.

The United States Suprems .Court has
approved an allowance of going value in several decisions as

indicated in ths following casses:

Cost of Going Percent
Parties Reproduction Value

Knoxville v Knoxville Water Co. $538,000 $60,000 11.1
1909, 212 U.S. 1.

Omaha v Omaha Water Co. $5,700,583 562,712 9.9
1910, 218 U.S. 180

Denver v Denver Union Co. 10,617,7%2  &00,000 7.5
1918, 246 U.S, 178

Georgia Power Co. v Ga. Comm. 5,250,000 441,629 g.h
1923, 262 U.S. 625

Bluefield Imp. Co. v West 324,428 32,442 10.0
Virginia Public Service Comm.
1923, 262 U.S. 679

McCardle v Indianapolis Water 14,904,000 1,366,000 9.17

Co. 1926, 272 U.S. 400
The use of a percentage of the entire
property to calculate the going value is not particularly
scientific or illuminating but has besn sanctioned by engin-
eering usage and court decisions. Where practical the per-

centage method should not be resorted to, but a complete

- 17 -
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detailed analysis should be made of this item,

An actual typical example of a rate base
deteruination is found in tne cass of tha Black River Tale-
phone Company waich was racently heard before the New York
Public Service Commission. The reproduction cost claired
by the company is compared with the historical cost and also
the reproduction coat as determined by the Commission upcn
which the rate of r2turn was allowed.

Reproduction Book Cost Reproduction
Cost Claimed 1less Depre-~ Cost as Deter-

by Company ciation, mined by Commr-
ission.

Plant and Equipment $1,455,962  £950,212 $1,324,187
Retiremant Reserve 322,388 322,328 368,623
Plant and Equipment

less Retirement 1,133,574 627,224 955,504
Preliminary Organ-

ization 77,508 5,008 5,008
Working Capital 40,803 39,000 39,000
Going Value 30,270 0] 0
Rate Base $1,282,155 $662,832 $93990,512

- 18 -
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Rate of Return.

The rate of return is the ratio of the
difference pbetwean the total operating revenus and the total
operating expense to the falr value of tns ussd and useful
property of an electric utility. The rate of return is
expresscsd as a percentage. Tane average rate of return of
electric utilities usually li2s betwsen 7 and & percent. It
is from the money that the rate of return yields that the
interest on bonds and preferred stock is paid, The surplus
after this interest is paid is then available for dividends
on the common stock. The amount of the rate of return can also
be defined as the amount that all consumers pay ovar and abovs
the total operating costs.

Tne Samyth versus Am2s case previously
referred to sets forth a doctrine which has becoms axiomatic
in public utility law: that "what the company 1s entitled
to ask is8 a fair return upon the value of that which it
employs for fhe public conveniencs" or " a fair return upon
the fair valus of the property".

From tnis and other rulings of tne United
States Supremes Court certain principles in regard to the rate
of return can bs sat up:

1. A fair return is a flexible concept, not a static,
unchangeable rule.
2. What return is "fair" calls for the exercise of

judgment in the light of the particular circumstances

of each case.

- 19 -
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tion

3, Present-day conditions are controlling.
4, General conditions affecting all business should be
given considsration in the application of each of the
measures of "fairness",
5. To be fair, the return should egual the returns
earned at tne time of ths rate determination by other
business enterprises with comparable risks, in the same
part of ths country.
6. The utility's nesd for new capital saould be considered,
einca the return should be such as, under present day
conditions, will enable it to raise whatever capital it
requires,
7. The return should be such as will maintain the credit
of the utility, in the light of present existinz business
conditions and opportunities for capital in other enter-
prises.

Other factors which must be given considera~
when deteruining the rate of return ars:

The cost of service.
The history of the present rates.

Comparison with rate structures of other utilities.,

1.

2.

3.

4. The equities as betwsen class2s and groups of consumers,
5. The effect of rate levels and spresads on future earnings.
6. The ability of consumers to pay.

7. The availibility and cost of powsr from other sources.

Electric rates snould bs calculated to yield

under normal or average conditions a reasonable rsturn on the

- 20 =







rate basa, rather than on the bisis of ysars reflescting ab-
normal operating conditions, whethsr good or bad from the
electric untility's standpoint.

The relative price at which a given utility
can sell its service in comparison with other utilities doing
a similar businsss should b2 given considerable weight in
determining the rate of r=turn, The utility that is ables to
extend to its customsrs the lowest price is entitled to a
higher rate of return,

The utility's right to earn a fair return
is subordinate to tne right of tne ecoustamers to be chargsd
ny more than the value of the service rendered to him. This
principle has besn affirmed repeatedly by the United States
Supreme Court. It is stated in 10 Corpus Juris 418, as
follows: "The public is entitled to demand that no more shall
be exacted from it tnan the services rendered are reasonable
worth and this right taxes precendence even over the right
of the carrier (utility) to a fair return on its investment
when the two rights cannot stand together. In consequence,
the value of the service to the public is an important factor
in determining the reasonablensss of the rates charged there-
for". Sometimes the factors that enter into the reasondleness
of the rates are very complex and it is difficult to measure
such "value of the ssrvice" to the consumer.

Some consideration should be given, when
determining the rate of return, to the general economic con-

ditions obtaining throughout the country when such conditions

- 21 -
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seriously afrect the districts served by a utility.

The weight to be given the present economic
depression when considering the rate of return has divergent
opinions of regulatory com:iissions, Tne attitude of the
Wisconsin Commission in the Wisconsin Telephone Company case
can best bs stated by a quotation from the order in which the
telephone rates ware temporarly reducsad 12% percent. "A
business snterprise such as a telephone camrpany enjoying a
complete monopoly and rendering service which has become an
absolute necessity has no statutory or constitutional right
to a return in a time of general business depression such as
it enjoys waen the business community from which it derives
its revenues is operating successfully.

| "The increases in the purchasing power of
money supports our findings relating to the value of service
and to fair rsturn, but is considered of such importance that
it is discussed as a separate topic.

"Since 1529 the dollar has increased markedly
in purcnasing power, A dollar today, according to the facts
produced by Dr. F.C.Mills in this record, will buy 43.9 per-
cent more in wholesale markats than it would in 1929, 53.1
percent more in retail food marksts, 33.5 percent more when
tested by a very large number of commodities gathered by the
statistician of the Federal Reserve Bank of Nsw York.

"In other words, when a subscriber pays %5

a month to the Wisconsin Telephone Company in April 1932 he is

paying very substantially more than he paid for the same service

-2 =







in 1928, let us say, when the rate may have besn fixz2d by the
Comnission as a reasonable one. In wholesals marxets of today
that §5 is now worth $7.50.

"In 1929 the Wisconsin Telephone Company
paid to its parent, the American Telephone and Telegrapn Company,
the sum of £2,052,000 in dividends on comron stock, at the rats
of §8 a share. Dividends at the same rate are being accruzsd in
1532, The dividends payable in 1932 will buy much more than
the dividsnds of 1329, In wholesale markets, expressed in terms
of purchasing power tne rate of & percent of 1929 becomes 12
percent in 1932, and #2,052,000 in 1329 becomes $3,072,000 in 198%.

"The Supreme Court of the United States has
held tnat such a change in purchasing powsr shall under appro-
priate circumstances be taken into consideration in rate pro-
ceedings. In Banton v Belt Line Railroad Corporation (1925)
268 U,S. 413, a rate fixed in 1912 was challenged in 1920 on
the ground that is was confiscatory. The court atated"It is
#ell known and the court will take judicialnotice of the fact,
that the purchasing power of money has been less since 1917
than it was in 1912, when the order was made, and that the cost
¢f labor, materials, and supplies necessary for the proper
operation and maintenance of street railways had greatly in-
creased.' ".

While on the other hand the contention of
the North Carolira Corporation Commission is that "The public

should remember that when individuals and corporations were

- 23 -
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making fabulous profits during the pericd of the war and as
late as 1929, the public utilities were limited to their same
falr return on the invested capital; we were not permitted by
law to give them rates that would produce any more. The

growth in pubtlic utility revenue in this stgte (North Carolina)
after the World War res:lted from growth in business by erpan-
gion into new territory and building by industry ard not from
increase in rates". The same thought 1s expressed by the
Alabama Public Service Commniesion, "Declining commodity prices
are not of themselves a sufficient tasis for a reduction in
putlic utility rates, in view of the fact that utility businescs
is controlled by a Commission and restrained during prosperous
times from realizing higher profits which they might earn if !
their businesses were nct so regulated®,

These two outstanding and divergent ‘

opinions (the Wisconsin and the Alatema) were written in 1932
and have not been tefore the United States Supreme Court, |
Equity may dictate that the latter opinion should prevail.

Courts have repeatedly held that it 1is
impossitle to fix a definite percentage for return on the rate
base as "reascnable". Investigation of all the cases pubtlished
in Public Utility Reports since 1515 (which are all the cases
in which regulatory commissions deterainsd a rate of return)

ghows the following schedule of allowances.

- 24 -
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5t0 6k 6toT7h Tk 7 to €%k & to Gk 9% and

abovea
Electric
Utilities 3 16 43 31 26 12
Gas Utilities 5 14 45 43 57 13
Tel=znnone
Utilities 6 24 73 38 66 16

A coxzputation fromnm these figures yields an average rate of
retarn of 7.50 per c=snt for elsctric utilities, 7.41 psr cent
for gas utilities and 7.22 per cent for telephone utilities;
a composite rate of 7.3%58 per cent for all three utilities.
There are two recognized methods of
providing the prctaction against the early losses which in-
vestors in electric utilities require to induce them to
santer tnis industry ratrer than some other field., One method
involves the awmortization of these early losses during a
limited period of years. Th2 other method ccnsiders thess
losses as a permanent itzm of cost to be included in the rate

b2se and subjsct to tne sanse cuntinuing rats of return as in-

vestuent in paysical property. The treatment of early losses
was tne'subject of an obinion by the Suprewe Court of Oklanoma
29 Okla. 4293 waicn statzd: "During the time of developument,
there is a loss of money actually expended, and of dividends
upon the property invested. How shall this be taken care of?
Must it be borne by the owner of the plant? Or shall it be
treated as part of the investment or value of the plant, con-
stituting the basis upon wnich charges shall be rade to all

customers wno reczive the bensfites from the increased g=2rvice

- 25 -
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renderiang power of the plant by reascn of these expenditures?
It scems that the last solution is the logical, just and
correct one. If rates were to be charged from the beginning,
so as to cover these expenditures and ecarn a dividend from
the time a plant 1is first operated, the rate to the first cus-
tomers would be in many instances, if not in all, so exor-
bitant as to be prohibitive, and would be so at the timne when
the plant could be of least service to theam. On the other hand,
the public can not expect as a business proposition, or dexand
as a legal right, that this loss shall be borne ty him who fur-
nishes the service, for investors in public service property
maxe 3uch investments for the return they will yield; and, if
the law required that a portion of the investments shall never
yield any return, but shall be a tctal loes to the investor,
capital would unwillingly be placed into such class of invest-
zents; but the law, in our opinion, does not so require.
Private property can no more be taken in this method for public
use without compensation than by any other method. When the
use of the property and the expenditures made during the non-
expense-paying and nondividend-paying period of the plant are
treated as an element of the value of the property upon which
fair returns shall be allowed, then the burden is distributed
among those who receive the benefits of the expenditures and
the use of the property in its em hanced value. The above is
controlling where equity is considered.”

The importance of the rate of return to

toth the electric utility and the consumer can best be
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illustrated by a numsrical exawpla. The following assumptions

represent a typical elsctric utility:

Rats Base #10,000,000
Comsnon Stock ® 4,000,000
Bends and Preferred Steck & 6,000,000
Averaze Interest on 2cnds

and Preferrad Stock 6%

Total Cparating Eapensss $ 1,850,000

If the rats of return was dsterxinzd as 6% on the rate base,
the total revenue paid by all consuwers would be #1,830,000
plus #600,000 which is equal to #2,470,000. Out of the
$630,000 return must be paid the interest on the bonds and
preferred stock which amounts to £360,000. This leaves a
balancz of $240,000 available for dividends. This amount is
equal to a dividend rate of 6% on the #4,000,000 of comu.on

steck.,

If instead of 6% a rate of return of
7.6k was determined as fair, the total revenue paid by all
consumera would bs £1,800,000 plus #760,000 which is egqual
to $2,560,000. Out of the #760,000 rsturn must be paid the
interest on tne bonds and preferred stock which amounts to
$360,000. This leaves a balance of #420,000 available for
dividends. This amount is egual to a dividend rate of 10%
on tne $4,000,000 of coumon stock,

The return necessary to an electric
utility amounts to 25 to 30 pesr cent of the total revenue

Paid by the consumers and represents a large item of the
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cost of sarvice., It will also bes noted that an increase in
the total revenue of 6.7% increasa=d tae dividends by 66.7%
wnich is indicative of th2 importance of the rate of return’

to the electric utility.
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Ocpreciation

Depreclation is the lessening in value
of any property or equipaent due to usage (wear or tear) and
age. The measure of deprecliation is the ratio of the ex-
pired life of the propzarty to its total 1life as deteramined
by physical inepection. The term "depreciation" has a very
definite meaning and should not be confused with or ueed in
accounting practice. This term shculd be used only in valuetions
or appralsals to represent the subnormal condition of physical
prcperty. Land has no depreclation. Courts have consistently
held that, depreciation, if 1t exists, must be found and de-
ducted from the total value for rate-making purpcses. When
the term "depreciction" 1s used in accounting practice the
general usage refers to the amount which ghould be added to
the operating costs each fiscal period to cover the lecge of
service life in that period so as to provide for the retire-
ment c¢f equipment units when they come to the end of their
service lives. A better term to use for this procedure is
"retireaent accounting". The purpose of this form of account-
ing is to spread the cost of long-term equipment units over
the revenue they assist in producing.

There are two principel methods of main-
taining a retirement account. One is the "straight line"
theory which sets aside sufficlent funds annually which, with-
out interest accruals, will replace the depreciable property

at the end of its uscful 1ife. The azount of the funds is

- 29 -
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determined by dividing tne depreciable amcunt (original cost
plus estiwatad cust of rewoval less estirated salvage value)

by the estirated number of ycsars that tne eguipment will be
used and useful. The other method can bs termed "retirement
reserve® for wnicn no specific amount is set aside for depre-
ciation, but funds are assignad annually to the "retirement
reserve™ based on judgmert and requiremsnts, Tha cost of
current replacsauents or ratirals are then taken care of as thay
oceur.

Tne advantage of the "straight line" method
is that it tends to maintain a uniform ratio of expsnses to
earnings. Ths disadvantage is that each year must carry the
sams amount of depreciation. Depreciation is not so rapid in
lean years as in prosperous years. Ths "straight 1line" method
takes no cognizance of this fact. Ressrves set up by this
metnod instead of being beneficlal wmay constitute a burden in
lean years, tending to destroy credit instead of pressrving
property. Tne advantaze of the "retirewmznt reserve" method
is tnat it will permit tne elzsctric utility to lay aside in
prosperous years sufficient reserves to permit full and ade-
quate maintenance of the reserve by lower appropriations in
lsan years when deprzciation is not 8o rapid and revenues are
lower. The disadvantage of this method lies in the possibility
of manipulation to the detriment of either the consum3rs or
stocknolders.

Tae retirewent reserve may amount to 5

to 20 per cent of the total investment.

- 30 -






Anoth2r controversial item in regard to
depreciation is the basis upon wihich it should be determined;
whether the basis should bz the origzinal cust or the replace-
ment cost., The following guotation frow a pamphlet prepared
by the Departuent of Manufacture of the Chamber of Commerce
of ths United Statas fully discusses this point.

"When the cost of an asset, less any
salvage value, has bzen recovered, ths process of depreciation
stops - the consumer has paid fcr that particular item of
service. There are those who maintain that the oblization of
the cynsuumer is one ratasr of raplacerent, = building for
building, macnine for machine. According to this view, de-
Preciation snould bes based on replacenient cost rather tnan
&Ctual cost. Tne replaceuent tnsory substitutes for something
fertain and definite, the actual cost, a cost of reproduction
Waich is nighly speculative and conjectural and rsquiring fre-
Qusnt revision. It, mrorsover, sesks to establish for one 2ox-
Pense a basis of computation fundamzantally different from that
Ussd for tae other expenses of doing business. Insurance is
Charged on a basis of actual premiums paii, not on the bads
°f probable premiuws taree years nence; rent on taz axount
4Ctually paid, not on tne problematical rate of ths next lease;
Salarizs, light, heat, power, supplies arz all charged at
d%tual, not upon a future continz=nt cost."

The rate of depreciation for a typical

%ell operated and maintained elsctric utility will usually

- 31 -
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lie between 2 and 4 per c2nt of the book cost of the depre-
ciable property, excluiing intangible elemznts and working
capital., Depreciation is a substantial item in the total

cost of service, A depraciation rate of 4 psr cent amounts

to 15 per c¢2nt of tae revanue recz2ived from all custorers,
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Rata Structures

All types of rates can be classified
under one or mores of six different forms. These forms are
known as:

1. Straignt line rate
2. Step rate
3, Block rate
4. Wrizat derand rate
5. Hopkinson demind rate
6. Three charze dsmand rate.
Tns straignt line rate is the simplest

of all rates. Tne price per kilowatt-hour is constant; does

not vary becaus2 of increased or decrsased use. Figure 1l
illustrates tne variation of tne total bill witn variation
of kilowatt-nour consumption. The general form of the rats
in a schsdule would be:

5.0 cents per kilowatt-hour used per month

Less 190 per cent discount for prompt payment
The metnod of figuring tne monthly statement would be:

Assume a monthly consumption of 160 kw-hr,

160 kw-nr. x .05 = #2,00 gross, less 10% =

$7.20 net statewsnt.

The straight line rate was the first

rata form used. As the slectric businzss developed, the
inequity of this form was soon apparent. The larger users

should be given a lower price due to the fact that the costs
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are less. Tiae step rate was the next development. In this

form the price per unit is charged for the entirs consumption,
depending on the particular step within which the total con-
sumption falls., Figure 2 illustrates the variation of the

total bill and tns unit prices with variations of kilowatt-

hour consumption. Tne term "step" is associatzsd with tais form
because of the resemblance of the plotted unit price to a flignt
of steps., Tha general form of tne rate in a schedule would be:

8.0 cents per kw#-hr, for frow 1 to 25 kw-hr. used per month

6.4 " " " n " 26 to 57 " " " n
5.0 " nooon " " 51 to 100 " " nooom
4.0 " " " ' " 101 to 200 " " " "
3.0 " " " " 221 to 500 » " " n
2.4 " -.n " 501 or more kw-hr. ussd per wonth.

Less lO'per cent discount for prompt payment.
The metnod of riguring tne monthly statemsant would be:

Assume a monthly consumption of 100 kxw-hr. Tnis falls

within the step 101 to 200 kw-hr, charged for at 4 cents,

160 kw-hr. x .O4 = *5.40 gross, less 10% =

$5.76 n2t statement.

It will be noted that whersa step occurs

there is a point wherse a szaller number of units result in a
nizher statement than a larger nuirber of units. Taus a cua-
tomer using 100 kw-ar. would receive a stitsment for 24.50
wiereas tn2 customer using 101 kw-nar, would receive a state-

ment for #3.60, This inconsistency was soon found to be

- 34 -
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ocjectionable not only to custowmsrs but 21so regulatory
cowmrnissions. Tails inconsistesncy led to the developm2nt and
fhe introduction of the "block"™ form. In this rate form a
d2finite prics per unit chargzed for all or any part of a

block or sucih units and reducad prices psr unit for all or any
part of succe=ding blocxks, eacn raducz=d pric2 per unit apply-
ing only to a particular block or portion tasresoi, Figure 3
illustrates th=2 variation br avarage prices per kilowatt hour
fcrivarious consumotions p2r month. The g2n=ral form of the
rat2 in a schedule would be:

8.0 cents per kw-hr. for the first 25 kw~nr. used ver month

4.7 L] n " " n next 25 " [ n n
3‘0 n n n ] n next 150 " " n n
1.8 n " " " " excsss over 2.0 kw-hr. used

prer month,
Lass 10% discount for prompt paymsnt.
The metnod of figuring tn3 monthly statement would be:

Assume a zonthly consumption of 160 kw-hr.

25 kw-nr. @ ,0%0 = 2$2.00
25 " g 047 = 1.18
110 " @ ,030 = 3.30
160 kw-nr. 25,42 gross less 10% =

$5.83 net statzsment,
The above thres rate forms considzr
only tns measured quantity of kilowatt hours us=d by the
Customsr, In 1296 Arthur Wrizht in Enzlard was the first

t0 propose that tas dsmand or load factor be taken into

- 35 -
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consideration wih23n billing a custumer., The "Wright derand"
rate is illustrat2d in Figura 4. The general form of the rate
in a scheduls would be:

2,0 cents ver kw-hr, for the first 30 hours use per month
of the maximum dzmxani.

6.0 cents par kw-hr. for tie next 30 Lours us2 par month of
ta2 waxiouwn aesand.

1.8 ceats par ka-or. for all over 60 hours us2 per month of
the maxiwum asmand,

Less 10 per cent disccunt for prorpt payment,

Taoe wetaod of figuring the wontaly statewent would be:

Assume a montaly consweption of 160 kw-hr., 0.6 kws dem,

3) x 0.6 = 12 xw-hr. in first blocx @ .02 = £1.44

30 x .06 = 12 xw-hr. in next blockx @ .06 = 1.,0¢%
160 - 36 = 124 kxw-hr. in last blockx #.018 = 2,2

Total .75

ty4 .75 sross les 10 p2r cant = #4.22 n=t statswent.

The decand is usually estimwated for smwall customars, such as
resijdences and s.iall stores and measurad for larger users,
When the estimated demand is used, it is based on the‘con-
nectad load'and a percentazzs applied on the load as invan-
torisd, A variation of this rate is that of using th2 number
of active rooms in a rzsidencs or floor arsa to detzramine the
8iz3 of tae bloczs. The w2aknsss of this particular form lies
in ths posaibility that tas customer may not make uss of the
facilitizs provided and reserved'by tne electric utility.
Anotner rate foru, first'suggested by
Cr. Jonn Jopkinson of Zngland 1232, does not hava tne abova

objection. In tne "Hopkinson derand" rats the total cnarge

- 36 -
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to a customer is the sum of a demand charge plus an energy
charge. This rate form is illustrated in Figure 5. The gen-
eral form of the rate in a schedule would be:

Demand charge

$2.00 per month per kilowatt for the first 25 kw. of the
maximum demand per month.

$1.50 per month per kilowatt for the excess of the max-
imum demand over 25 kw,

Plus energy charge of
4 cents per kw-hr. for the first 50 kw-hr. used per month

3 " " ] [} " ne xt l 50 " " "

1 n " " " "  @xcess over 200 kw-hr. used
per month,.

Less 10 per cent discount for prompt payment.
The method of figuring the monthly statement would be:

Assume a monthly consumption of 160 kw-hr. 0.6 kw. dem.

Demand charge 0.6 kw. @ $2.00 - #1.20
Plus energy charge 50 kw, 2 .04 - 2,00
110 kw. 2 .03 = _3.30

Total . $6.50

86.50 gross, less 10 per cent = §5.35 net statement.
The particular advantage of this form is that all the fixed
.costs of operating an electric utility can be collected as
demand charges, (readiness to gerve) and the variable costis
-(Operating costs) can be collected in the energy charges.

In 1900 Mr. Henry L. Doherty proposed

the "three charge demand" rate. The only difference between
this form and the "Hopkinson demand" rates is that a customer

charge was introduced, the theory being that each customer

-37-
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should pay his particular costs of meter reading, service calls,
billing and collections. The "three charge demand" rate con-
sists of a charge per customer or per meter, plus a demand
charge, plus an energy charge. This rate form is illustrated
in Figure 6. The general form of the rate in a schedule would
be:

Customer charge
50 cents per month per meter (no discount)

Demand charge

$2.00 per kilowatt for the first 25 kw. of maximum demand
in the month.

$1.50 per kilowatt for the excess of the maximum demand
over 25 kw.

Energy charge
3 cents per kw-hr, for the first 200 kw-hr. used per month.

1 " " " " m  excess over 200 kw-hr. used
per month,

Less 10 per cent discount for proupt payment.
The method of figuring the monthly statement would be:
Assume a monthly consumption of 160 kw-hr. 0.6 kw. dem.

Demand charge 0.6 kw. @ $2.00 = $%1.20
Energy charge 160 kw-hr @ .03 - _L4.80
$6.00
Less 10 per cent .60
$5.40
Plus customer charge . h0

Total £5.90 net charge.

This last rate form causes considerable
dissatisfaction among the smaller customers, the residential

Clagg particularly. The fact that a customer charge must be

- 38 -



)




paid each month and causes the customer complaining to feel
that he has received no benefit for this part of the statement;
this psychological fact, which 1is real and should not be dis-
missed because the basis of the mathematical rate determination
is right, can best be dealt with by substituting a minimum
charge which nearly accomplishes the same purpose. The mini-
mum charge is determined in the same way as the customer charge.
In its application the customer is not confronted with this
charge unless the calculated amount of his stateament falls
below the miniamum in which case the statement is presented for
the minimum charge. Complaints received on this procedure are
very few and it is relatively simple to explain to the com-
plaining customer what items of cost are represented by the
minimum charge. Some rates have a service charge which 1is
identical with a customer charge, the only difference being in
the terminology. The same objections obtain for this desig-
nation as do for the customer charge.
| The item of power factor is given con-
sideration in nearly all of the modern rate schedules for
1ndustfia1 customers, The standard rating on generating
eQuipment is 80 per cent power factor. This point is usually
taken as the base from which power factor penalties, bonuses,
Or both are determined. Low ﬁower factor increases the cost
of energy, tranemission and distribution investment and de-
Creases the generating capacity. High power factor has the

Opposite effect.
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The tendency of modern industrial rate
schedules is to also include a fuel clause. For small users
the fuel cost may be only 10 per cent of the total charge

while for industrial users the fuel cost may be 50 per cent.
The industrial rate has a very small differential between costs
and price, depending on quantity for the profit. A moderate
change in fuel cost may change a profitable business into a
loss. The form that a coal clause usually tzkes is that for a
5 or 10 cent increase or decrease in the price of coal the
energy rate is increased or decreased a specified amount.

To insure prompt payment of statements
rendered customers, most rate schedules contain a discount for
prouont pgyment. This.discount is usually 10 per cent. The
tendency is to lower this to 5 per cent because 10 per cent is
more than it costs to collect the stateament after the due date,
and also that 10 per cent is too much a penalty for non-pay-
ment within the ten days usually specified. Some electric
utilities prefer to use a 5 per cent penalty for delinguent pay-
ment, The varticular advantage of this method is that the
electric utility has the benefits, if any, of a lower published
rate schedule. The discounts on industrial users is rarely

over 5 per cent, usually less,

Due to its simplicity the block form of
rate is usually chosen for residential and suburban customers
while the Hopkinson demand rate is most popular for use in

billing commercial and industrial customers.
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Classification of Custonmers

There are three fundazental objectives

that must be kept in mind in a rate deterazinaticn, viz:

1 Tae rates should provide the elsctric utility
witn adsquate rsavenus,.

2. Tae burden of providing tnis adeguate revenue
snould be spread over all classes ¢f custorers
without discrimiration,

3. The rates should te sucnh that they will encourage
the maxirum economic consumptiocn of energzy.

To insure successful opsration and the best possibls public
rslations, a1l oi tae thrse apbove objectives must b2 ret,

Due to tne public service rendesred by
an elesctric utility thney must accegt all customers taat comply
¥itn tneirlrules and r=2zalations, regardless of the kind of
loag ta2y lupose on the utility. FEach customer uses the
88rwvice to meet his individual regquirements. The cost of
reIldering tnis service varies with tiae type of load,hours of
Use | demand and guantity required,

Trne tendancy is toward the minimum number

°f ratres possible for any electric utility and still satisfy

toe reguirsuent that each class of service should bear its

JUs t ghare of tae cousts.

The customary classifization of custorers

1. Residential 4, Suburban

2. Commercial . Municipal Street Lighting

>
3. Icodustrial 6. Electric Railways

/-
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The service requirsd by any particular
customer in any of the above classifications usually is
typical of the group. Sometimes the residential and the sub-
urban are conbinsd to maks rcr better public relations, al-
thougn tne coust of serving tae suburban customer is slightly
nigner tnan the urban residential. Occasicnally, special
rates, waich ars tsrmed promotional, are put into effect for
some particular type of customer sucn as ice makirg, off-

peak sarvice and grist mills.
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Uniform Classification of Accounts

Tna first states to prescrite a uniform
systaw of accounting for the electric utilities under their
regulation ware New York and Wisconsin. Tnis first attempt
for tne classification of accounts was made in 1907. Varia-
tion in tne methnod of vookkeeping of the different electric
utilitiess made comparison betwaeen thew diftficult if not im-
possible in most cases., Tnere is no Federal authority over
electric utilitias, sach state prescribing 1its own system
for comparison, Electric utilitiss operating in two or more
states found it mandatory to ke2p separate methods of account-
ing. To obtain accurate compacisons these utilities found it
necessary to reclassify trsir accounts. To eliminate this
difficulty the National Association of Railway and Utilities
Coumissionars adopted a "Uniform Classification of Accounts
for Electric Utilities" in 1522, Practically all regulatory
commissione have adopted this systenm.

The uniforn classification of accounts
for electric utilitvies specifies tne following standard
forms:

Standard Form of Balance Sneet
Assets and other debits
Liabilities and other credits.

Fixed Capital Accounts

Standard Foru of Income Account

Standard Form of Profit and Loss Account

Operating Revenus Accounts
Operating Expsnse Accounts

- 43 -
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Each of the several forms contains detailed
accounts which pertain to the general caption., Pages 47 and 48
show the standard form of Ealance Sheet. All accounts under
"Assets and Cther Debits" have been assigned a number between
100 and 139. Each of these accounts i3 defined in detail in
the uniforn classification, for exaaple, account nuaber 101
"Fixed Capital® is defined as follows: "This account shall in-
clude the cost of property having an expectation of life in
service of more than one year which is devoted to the operations
conducted by the accounting company, less deductions for proper-
ty abandoned, 80ld or otherwise retired. Separate subdivisions
shall be used for each distinct class of operations conducted
by the accounting company, as, for example, "Fixed Capital--
electric," "Fixed Capital--gas." 1If, however, the accounting
coxpany conducts two or more separate and distinct classes of
operations, as in the cese of a company having both an electric
and gas department, expenditures chargeable to such fixed capi-
tal accounts ag "Land," "Organization," "General Structures,"
"Engineering and Superintendence," etc., which arc not assign-
able to a particuvlar department or kind of operations, may be
shown in a subdivision having the title "Fixed Capital--general®
The foregoing shall not be construed to prohibit the épportion—
ment of such expenditures between departments on a more or less
arbitrary basis provided this basis is clearly stated in the

accounting company's public reports.
All accounts under "Liabilities and Other

Credits" have been assigned a number between 200 and 299.
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Pages 49, 50 and £l show the detailed
gubdivision of "Fixed Capital Accounts"., These have numbers
between 300 and 399.

Pages 52 and 53 show the make-up of the
"Income Account". The purpose of these accounts is to show
the sources and disposition of income during any given period.
These accounts are numbered between 40O and 499.

Page 54 shows the standard form of the
"Profit end Loss Account"., The purpose of this account is to
form the connecting link between the income account and the
balance shect. These account numbers are between 500 end 599.

Page 55 shows the items that make up
the operating revenue accounts. These accounts record the
anounts that are received for services rendered, for products
or merchandise sold, as a return on property used in the
utility's own operetions and as interest on current funds,
such as daily bank balances. These accounts have been assign-

ed the 600 series.

Pages 56 to 61 show the detail items
of the operating expense account. The accounts are in the
700 series. They can be grouped in subheads of:

1. Production
Operation
Maintenance
Miscellaneous Production
. Transmission Expences

Distribution Expenses

.

Utilization

\H;F\NN

Commercial Expenses

-5~
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6. New Business Expenses

7. General Miscellaneous Expenses
Expenses under tke classification of Operation include
those that are necessary to the maintenance of the corporate
organization, the rendering of service required or author- ‘
ized by law, the sale of merchandise, the produce (including ]
herein the cost of capital consumed) and dispcsition of ;
commodities produced, and the collection of revenues therefor. ' E
This group of accounts are divided into four classes as follows: ' .

Utilities having average annual operatirng i
revenues exceeding $250,000,

Clase A

,_.
P TNV o

Class B - Utilities having average annual operating ;i
revenues excecding $50,000 but not over .
$250,000. .

Utilities having &average annual operating
revenues exceeding §1C,700 but not over "

$0,000. ¥

Class D - Utilities having average annual operating
revenues of §$10,000 or less. R

Class C

In the standard form the letter "D
preceding the title denotes that at least the accounts so indi-
cated must be kept by utilities in Class D so far as they are
applicable to its business. The letter "C" 1indicates the
accounts that must be kept by Class C utilities, and so on.

The utility may keep a more extended number of accounts than those

indicated for its class.
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101,

111,
112,
113,
114,
115,
116.
117.
118,
119.

121.

41,
42,
143,

150,

Fora Number 1

STANDARD FORM OF BALANCE SHEET
Assets and Other Debits

Fixed Capital

CURRENT ASSETS:

Cash

Notes receivable

Accounts receivable

Interest and dividends receivable
Marketable securities

Materials and supplies
Prepayments

Subscribers to capital stock
Misocellanecus current assets

MISCELLANEOUS ASSETS:

Investments in affiliated companies
Miscellanecus investments

8inking funds

Replacement fund

Miscellanecus special funds
8pecial deposite

SUSPENSE:

Unamortized debt discount and expense
Property abandoned

Jobbing acoounts

Clearing or apportionment accounts

Work in progress
Miscellaneous suspense

ADJUSTMENT ACCOUNTS:

Discount on capital stock
Reacquired securities
Treasury securities

Profit and loss - deficit
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201,
202,
203,

all,
212,

221,
222,
223,
224,
225,
22 L[]
227.

231,
232,
233,

2y,

STANDARD FORM OF BALANCE SHEERT
Liabilities and Other Credits

Capital stock
Premium and capital stock
Capital stock subscribed

Long term debt.
Receiver's certificates

CURRENT LIABILITIES:

Notes payable

Accounts payable

Consumers' deposits

Matured interest unpaid
Dividends declared

Matured long term debt unpaid
Miscellanecus current liabilities

ACCRUED LIABILITIES:

Taxes accrued
Interest accrued
Miscellaneous accrued liabilities

Advances from affiliated companies

RESERVES:

Retirement reserve

Casualty and insurance reserve
Unamortized premium on dedt
8inking fund reserves
Contributions for extensions
Contingency reserve
Miscellaneous reserves

Miscellanecus unadjusted credits

Profit and loss - surplus
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Form Number 2 i

FIXED CAPITAL ACCOUNTS

INTANGIBLE FIXED CAPITAL:

301. Organisation
302. TFranchises i
303. Miscellaneous intangible capital g

TANGIBLE FIXED CAPITAL:
SPECIFIC ACCOUNTS:

311. Land
a) 8team power plant land

Hydro-electric power plant land

Gas power plant land

Transmisseion system land

Distribution system land

General office land

Miscellaneous land devoted to electric operations
g=1) Stores department land ,
g-2) General shops land o
g-a Transportation department land '
g- Communication system land

g-5) Miscellaneous land ¥ g

Mndn _ el =T S
e a7

r; —— s ey —

R~NepoU

312. S8tructures Jooa
8team power plant structures o
Hydro-electric power plant structures i
Gas power plant structures
Transmission system structures
Distribution system structures
General office structures
Miscellaneous structures devoted to electrioc
operations
g-1) 8tores department structures
g-2) General shop structures
8= Transportation department structures ¥
g- Communication system struotures :
g-5) Miscellaneous structures

RHeROUTP

e e i

Generating Plant - Steam '

31& Boiler plant equipment !
Prime movers and auxiliaries - steam {

315. Turbo-generator units - steam

316, Ileotric plant - steam

317. Miscellaneous power plant eqnipment - steam

- Lo _
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318,

319.
320,

323.

345,

FIXED CAPITAL ACCOUNTS

Generating Plant - Hydro-Electrio

Reservoirs, dams and waterways
a) Reservoirs, dams and intakes
b) Navigation facilities
c) Waterways
d) Forebays, penstocks and tailraces

Roads, trails, and bridges

Water turbines and water-wheels
Turbo-generator units - hydro

Eleotric plant - hydro

Miscellanesous power plant equipment - hydro

Generating Plant - Gas

Fuel holders, producers and accessories
Internal combustion engines

Electric plant - gas

Miscellaneous power plant equipment - gas

Transmission and Diotributioﬁ

Sub-station equipment

S8torage battery equipment
Underground conduits

Poles, towers, and fixtures
Overhead conductors
Underground conductors
Transmission roads andtrails
8ervices

Line transformers and devices
Line transformer installation
Consumers' meters

Meter installation

Consumers' Installations

Installations on consumers' premises
Commercial lamps

8treet lighting equipment

Electric appliances

GENERAL EQUIPMENT:

General squipment

Office equipment

Stores equipment

Shop equipment

Transportation equipment

Telephone, telegraph and wireless system
Laboratory equipment

Miscellaneous equipment

Miscellaneous tangible capital

RNopoop
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35.

FIXED CAPITAL ACCOURTS

OVERHEAD COST8 AND OTHER UNDISTRIBUTED ITEMS:

Engineering and superintendence

Law expenditures during construction

Injuries and damages during construction

Taxes during construction

Interest during construction

Misocellaneous construction expenditures

Fixed capital not classified by prescribed accounts
Cost of plant and equipment purchased

Unfinished construction

- 51 -
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Form Number 3 r

STANDARD FORM OF INCOME ACCOUNT

o

y
Item Ao- y
count a
INCOME FROM OPERATING PROPERTIES i 1
1 401 Operating revenues .............cececeunn sse ¢ ! ;
2 402 Operating expenses ............... e $ s i ';
a uoz Uncollectible bills ..........covvecueans ses b f
% Tua' ® 0 06 ¢ 060 0 0 0 0 0 e ® ® 0.0 000 00 00000 0000 e 0 “‘ E.E,
— P
5 Total revenue deductions ............. e !
A
6 Operating income applicable to corporate ]
and leased properties .......... cecsce, BUE 8 *
7 411 Rent for lease of other electric plant.. § e ' o
8 4112 Amortization of limited term land rights see 3
9 Total (items 7 and 8) .....ccevvueeen . $ ses f
10 413 Rent acorued from lease of electrio
pl&nt—cr. © 00000 060 00 00 0s 00000 0000 o e o 00 ke ‘
11 Net rent deduction (credit balance y ‘
inred)......... *** :
12 Balance of income applicable to corp- i § |
orate property .ccccceee. . S $ i ‘
E |
INCOME FROM NON-OPERATING PROPERTIES i
]
1 421 Miscellaneous rent revenues ............ $ ‘e ;
1 422 Interest on long term debt owned ....... wee :
1 423 Miscellaneous interest revenues ........ wee :
1 42l pividend revenues ........ccccc00000e0 - ses
17 425 Income from special funds ............. . .o i
18 42 Miscellaneous non-operating revenues ... s A
19 Total (items 13 to 18 inclusive) ..... N L 5
20 427 Non-operating revenue deductions ....... e
21 Total miscellaneous income ......... oo WSO8 !
22 Gross corporate income (items 12 and 21) *** $
- 52 -
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STANDARD FORM OF INCOME ACCOUNT

Item Ao

J
Y
{
}
ocount f
DEDUCTIONS FROM GROSS CORPORATE INCOME ‘ i
23 431 Interest on long term debt .............. . $ e ? ;
832 Miscellaneous interest deductioms ....... e . )
22 h}z Amortization of debt discount and expense see { ;
2 y Amortization of premium on debt - Or. .... Y ;
435 Miscellaneous amortigation chargeable P
to income ................ B P *re i
28 436 Miscellaneous deductions from gross corpor- ;
ate 1ncome .....cccvc0000000e crecesaacae . e A
I
29 Total deductions from gross corporate @
1n00m3 ®e0 0000 00 00 e e 0000 cs0 0o res s e . *en :
30 Net income (loss in red) ........... P LA ;
Y
DISPOSITION OF NET INGOME ’,; :
N 441 Sinking fund appropriations ............ .o § oo Y i N
32 442 Dividend appropriations of income ....... *es R
33 443 Miscellaneous appropriations of net income e O
34 Total appropriations of net income ..., **#
35 Balance transferred to surplus .......... ., ®* T & ‘
.
b
vl
|
- 53 -




Form Number 4 . \

STANDARD FORM OF PROFIT AND LOSS ACCOUNT ﬂ!

|
Dr. cr. \ i
Balance at the beginning of the fiscal period f

Balance transferred from income account I i

501. Dividend appropriations of surplus sen | 1

502. Appropriations to reserves wan . :
501. Miscellaneous credits to Profit and Loss v § |
. Miscellaneous debits to Profit and Loss T i 1

Balance at the end of the fiscal period

A

—

P

0.5 s
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Form Number 5 \
A

OPERATING REVENUE ACCOUNTS "
Y

SALES OF CURRENT:

!
601. Metered sales to general consumers f
602. Flat-rate sales to general consumers f
603. Railroad corporations .
604k. Other electrical corporations
605. Muniocipal street lighting
606. Miscellaneous municipal sales :

MISCELLANEOUS REVENUE:

611. Commission on others' electric energy .
612. Rent from electric appliances [
613. Rent from property used in operation ' .
614, Merchandise and jobbing b ‘
615. Miscellaneous operating revenues.
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700

OPERATION:
DCB 701

MAINTENANCE:

D 703
0 B A 703.1
0B 703.2
A 703.21
A 703.22
A 703.ez
A 703.2

¢B 703.3

A 703.3
A 703.3

CB A 703.4
D OB A 704
DCB A ;05

OPERATION:

Dcs 706
A 706.1
R
A 706.3

Form Number 6

OPERATING EXPENSE ACCOUNTS

Production Expenses
Steam Power Generation

Superintendence and labor
Superintendence
Boiler labor
Engine labor
Electrical labor
Miscellaneous labor

Power plant supplies and expenses
Tuel
Water
Miscellaneous supplies and expenses
Lubricants
Production supplies
Station expense

Maintenance of power plant
Maintenance of station buildings
Maintenance of steam equipment
Maintenance of furnaces and boilers
Maintenance of boiler apparatus
Maintenance of steam accessories
Maintenance of steam engines
Maintenance of turbo-generator units
Maintenance of electrical equipment
Maintenance of main generators
Maintenance of exciting apparatus
Maintenance of control and protective equipment
Maintenance of transformers and converting
apparatus.
Maintenance of miscellaneous power plant
equipment

Steam generated - Apportionment account
S8team from other sources

HYDRO-ELECTRIC GENE RATION

Superintendence and labor
Superintendence
Hydro-electric labor
Station labor

Migscellaneous labor
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708.1
708.2
708.21
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OPERATING EXPENSE ACCOUNTS

Hydro-Electric Generation (cont'd)

Power plant supplies and expenses
Water for power
Miecellaneous supplies and expenses

Lubricants

Production supplies
S8tation expense

Maintenance of power plant
Maintenance of station buildings
Maintenance of reservoirs, dams and waterways

Maintenance
Maintenance
Maintenance
Maintenanoce
Maintenance
Maintenance
Maintenance

of
of
of
of
ot
of
of

reservoirse, dame and intakes
navigation facilities
waterwayse

way and cars
telephone system
production roads and trails

Maintenance of hydro-electric equipment

Maintenance

Maintenance
Maintenance
Maintenance
Maintenance
Maintenanoce
apparatus

of water turbines and water wheels
of turbo-generator units

of main generators

of exciting apparatus

of control and protective equipment
of transformers and converting

Maintenance of miscellaneous power plant

oQuipment

GAS

GENERATION

Superintendence and labor
Superintendence

Fuel labor
Engine labor

Electrical labor

Miscellaneous

labor

Power plant supplies and expenses

Engine fuel

Miscellaneous
Water
Lubricants

supplies and expenses

Production supplies
Station expense

- 57 -
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OPERATING EXPENSE ACCOUNTS

MAINTENANCE:
D 711 Majintenance of power plant
CBAT711.1 Maintenance of station buildinge
CB 711.2 Maintenance of gas equipment
A 711.21 Maintenance of fuel holders, producers and
accessories
A 711.22 Maintenance of engines and turbines
CB - 711.3 Maintenance of electric equipment
4 711.31 Maintenance of main generators
A T711.32 Maintenance of exciting apparatus
A 711.3 Maintenance of control and protective spparatus
A 711.3 Maintenance of transformers and converting
apparatus
CBA T711.4 Maintenance of miscellanecous power plant equip-
ment
DCBA 712 Power gas from other sources
MISCELLANEOUS PRODUCTION ACCOUNTS
DCBAT1 Electric energy from other sources
DCBAT71 Duplicate production charges - Cr.
DCB A 715 Produotion expenses transferred - Cr.
720 TRANSMISSION EXPENSES
D 721 Transmiseion operation and maintenance
CB A 721.1 Buperintendence
CB A 721.2 Substation labor
CB A 721. S8ubstation supplies and expenses
CB 721. Operating of transmission lines
A 721.41 Labor and expenee - underground conduits
A 721.42 Labor and expense - poles, towers and fixtures
A 721.33 Labor and expense - overhead conductors
A 721. Labor and expense - underground conductors
A 721.45 Miscellaneous supplies and expenses
CB A 721, Maintenance of structures
CB A 721. Maintenance of substation equipment
CB A 721.7 Maintenance of underground conduits
6B 721.8 Maintenance of transmission lines
A 721.8) Maintenance of poles, towers and fixtures
A 721.82 Maintenance of oerhead conductors
A 721.83 Maintenance of underground conductors
CB A 721.9 Maintenance of roads and trails
730 DISTRIBUTION EXPENSES
D 731 Distribution operation and maintenance
CBA 731.1 S8uperintendence
CB 731.2 Substation expenses
A 731.21 Substation labor
A 731.22 Substation supplies and expenses
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o

OPERATING EXPENSE ACCOUNTS

DISTRIBUTION EXPENSFS (oont'd)

Storage battery expenses
Storage battery labor
Storage battery supplies and expenses
Operation of distribution lines
Labor and expense - underground conduits
Labor and expense - poles, towsrs and fixtures
Labor and expense - overhead conductors
Labor and expense - underground conductors
Miscellaneous supplies and expenses
Meter and transformer operation
S8alaries and expenses - meter department
Testing meters
Miscellaneous expenses - meter department
Removing and resetting meters
Removing and resetting transformers
Maintenance of structures
Maintenance of substation equipment
Maintenance of storage battery equipment
Maintenance of underground oconduits
Maintenance of distribution lines
Maintenance of poles, towere and fixtures
Maintenance of overhead conductors
Maintenance of underground conductors
Maintenance of services
Maintenance of transformers and meters
Maintenance of line transformers
Maintenance of consumers' meters
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UTILIZATION

Utilization operation and maintenance

Commercial lamps - operation
Commercial arc lampe
Incandeacent lamps - ingstallation
Incandescent lamps - renewals

Consumers' installation and inspection work
Inspection - consumers' premises
Consumers' installations

Municipal street lamps - operation
Municipal street arc lamps
Municipal street incandesaeent installation
Municipal street incandescent renewals

Maintenance of commercial lamps

Maintenance of municipal street light equipment
Maintenance of municipal street arc lamps
Maintenance of municipal street incandescent
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OPERATING EXPENSE ACCOUNTS

COMMERCIAL EXPENSES

Commercial administration
Commeroial general labor
Commercial books and contracts
Commeroial bookkeeping
Commercial contracts
Commercial meter reading and collecting
Commercial collecting
Meter reading
Commercial supplies and expenses
Agente' ocommiesions

NEW BUSINESS EXPENSES

New business expenses

New business salaries
Nsw business management salaries
New business advertising salaries

New business supplies and expenses
Demonstrations
Wiring and appliances
Advertising supplies and oxpensel
Canvassing and soliciting

Miscellaneous new business supplies and

expenses

GENERAL MISCELLANEOUS EXPENSES

Undistributed general expenses
General office salaries
Adminigtrative salaries
Other general office salaries
Miscellaneous general expenaes
General office supplies and expenses
Gensral stationery and printing
Maintenance of general structures
Operation of communication system
Maintenance of communication system
Law expenses
Insurance
Store expenses
Transportation expenses
Undistributed adjustments
Rentals
Other miscellaneous general éxpenses
Retirement expense
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OPERATING EXPENSE ACCOUNTS

GENERAL MISCELLANEOUS EXPENSFS (cont'd)

Injuries and damages
laim department expenses

Medical expenses

Injuries to employees

Other personal injuries and property damage

Miscellaneous accident expenses
Regulatory commission expenses
Relief and welfare work

Employees' welfare department

Pensions
Franchise requirements
Amortization of franchises
Electric expenses transferred - Cr.
Joint operating expenses - Cr.
Duplicate miscellaneous charges - Cr,
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Rate Petarmination
The process of rendering elsctric sesr-
vice to customers can o2 divided into four groups:
1. Genceration of elsctric energy.

2. Tranamission on high vcltagse lines from generating
station to substation.

3, Distribution on low voltage lines from substation
sacondary to custower's metar.

4., Adaxinistration of the utilitiss affairs.
For any rate deterzination the costs of

rendering service may be dividsed into two main divisions:

1, Fixed (or capacity) costs which include all the
necessary and unavoidable intersest, insurance,
depreciation (or retirement reserve) and taxes.
These costs ars practically constant whether cus-
tomers consuwe energy or not.

2. Operating (or variabie) costs which include all the
necessary costs for production, transmission, dis-
tribution, maintenance, meter reading, billing,
collection and supervision.

The application of the mathematical de-
termination of a rate schedule can best be illustrated and
discussed by tne use of a hypothetical electric utility. All
fi&nlres for tne hypothetical utility as to common and pre-
ferrey stock, bonds, fixed capital, opsrating costs and ser-

Vice conditions have been assumed so they will reprzsent

Ve rags or typical opsration in the elsctric utility field.
A1l financial statements are presented in conformity with the
UNiform classification of accounts and the whola rate deter-
miruition is based on the proper analysis and grouping of

tilese accounts as they enter into ths cost of service.
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For simplicity the fixed capital is

assum2d at $#10,000,000. All other items can then be comparad

r2lative to tnis fizure as a percentage. The customsrs on a

systaw with this aizount of fixad capital will in normal times
require a generation of 100,000,300 kilowatt-nours per year,
population of territory served w#ill be 100,000,

Tne hypotnetical electric utility will

have the following pinysical characteristics:

Installed generating capacity consists
of thres 12,000 kw, and ons 7,500 kw. steam turbo gensrators.
Small hydro electric plant has two 1,000 kwv. gensarators,
Gensration at a voltaze of 13,200, 60 cycles and thrse phase.
Generating stations located ten miles from substation wnich
is near the center of load. Transmission voltage 66,000,
The distrioution system consists of lighting and power cir-
Cults, 4400 volts, phase to phass. The thirty lighting cir-
Cuits have singls phass voltage regulators on each of the
thres phases. FEach tnrees phass lizhting circuit goes near
the csnter of lead for tae various districts and then covers
that particular district as single phase wita a ground, 2400
The secondary voltaze would be

VOltgs phase to ground wire.

120‘243. The twenty power circuits ars not resgulated, Pri-

ATy metering for industrial customsrs at 4400 volts. Small
PONer customers metersd at 4id volts, thres phase. Ths pop-

Wlation of the area served is 100,000.
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Pa:e 65 sncws tine balance she2t for the
assuwsd elactric utility.

Pagzzs 66 and 67 snow tae detail of the
fixed capital account. Tae itemns toat wmake up the total of
the fixsd capital can o2 classified esithzer as specific or
joint., A sp=acific itewm is one which is wnolly allocated to
scme particular pirt of the process of rendering ssrvice while
a joint itenr is one wanich is necessary for one or more parts
of the process and raguires an allocation to those particular
Parts, Tnese joint itexs have various baszs for allocation
depending on the joint use mads of them. Aftsr each item in
tne fixed capital account, a notation is made showing ths
Proper allocation of taat particular item, The summiry of
these allocations is made after the pressntation of the other
firancial and oparating factors. All transrission itams are
allocated undar tas caption "Substation".

Tne incoume account is shown in pa.e 68,

The profit and loss account is snow#n on page 69..

The operating revzanus is saown on page 70
Mter each item of operating expense, notations are wmade
showiryg tne allocatian and tne basis of tne allocation of
Y3t particular itea.

The data presentad so far (vages 65 to
3) 1s that obtainad by the uniform classification of accounts
“d ig a complzta financial history of the utility for an
¥Nual period. This data is compiled by the acceounting divi-

81
°n of thas electric utility.
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Exhibit A

BALANCE SHEET

HYPOTHETICAL POWER

Assets and other Debits

Fixed Capital

Current assets
Cash
Vd»x(.!.v
sgceivab le
& Dividends Receivable

=}
\f
Re

Marketable Securities
Materials and Supplies

ous Assets

tment in Affiliated Companies
ﬁiscq Investments

Sinking Funds

Replacement Fund

Misc. Special Funds

Special Deposits

Suspense
Unamortized Debt Discount & Expense
Prcperty Abandoned
Jobbing Accounts
Clearing or Apportio
Work in Progress
Misc. Suspense

ot
w

Ilt ACC cunt

Adjustment Accounts
Discount on Capital Stock
Reacquired Securities
Increased Securities

Profit and Loss - deficit

Liabilities and other Credits

Capital Stock

Premium on Capital Stock
Preferred Stock

Long Term Debt

Current Liabilities
Notes Payable
Accounts Payable
Consumers Deposits
Dividends Declared
Misc. Current Liabilities

Accrued Liabilities
Taxes accrued
Interest accrued
Misc. accrued liabilities
- Advance from Affiliated Companies

Reserves ;
Retirement Reserve
Casualty & Insurance Reserve
Unamortized Premium on debt
Sinking Fund Reserve
Contributions for extensions
Contingency Reserve
Misc. Reserves

Misc. Unadjusted Credits

Profit and Loss - surplus

no PO\ N O

CORPORATION

=N O

00O ONO\II\IIL

W

\JI\N =
\JI\JT\WUN
-
&
o
S

5,000
120,000
7,000
225, 000
&.000

150,000
100,000
25, 000
55,000

850,000
400,000

40,000
300,000
100,000
250,000
250,000

27018
+, QUL

$3,500,000
25,000
1,000,000
3,500,000

365, 000

330,000

2,490,000
127,000
550,000

#11,287,000

#$11,8&7,000
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Generating Plant -~ Hydro-electric

Reservoirs, dams and waterways
Roads, trails and bridges
Water turbinesg and water-wheels
Turbo-generator units -~ hydro
Electric plant - hydro

Misc. power plant eguipment - hydro

““Transmission and Distribution
Substation egquipment
Storage battery equipment
Underground conduits
Poles, ‘towers and fixtures
<Overhead conductors
-Underground conductors
~Transmission roads and trails
Services
Line transformers and devices
Line transformer installation
Consumers! meters
Meter installaticn

Consumers' Installation
Installation on consumers'
Comrercial lamps
Street lighting eguipment
Electric appliances

premises

Gensral Eguipment

~ Office equipment
Stores equipment
Shop equipnment
Transportation-equipment
Telephone:gystem
Laboratory eqguipment.
Misec. eguipment
Migc. tangible capital

-~J

HMDO OO
)OO

A AT
1D O OMY O
OO0 OC
OO O C

. v e v e -

300, 000

3000
122,000
320,000
£50,000
375,000

6,000
7505000

400,000

125,000
350,000
75,000

50,000

15,000

200,000
5,000

140,000
g,000
9000

50,000
5,000

10,000

15,000

35,000

Overhead Costs & Other Undistributed Iteus

Enginsering and superintendence

Law expenditurss during constuction

Inguries & damages " 2

Taxes during construction

Interest during construction

Misc. construction expenditures

Fixed capital not classified by
prescribed accounts

Cost of plant & eguipment purchased

Unfinished construction

300,000
6,000
2.000

40,000

150,000

30,000

," ;,"‘7":7‘3\‘:“\’
$ 166,000
$%,736,000
$ - 270,000
& 172,000
$ 693,000
$10,000,000

Substation
)]

10%-Substation & 90%~Distributior
Ditto

Ditto

Ditte

Substation

Distributiocn

10%~Substation & 90%-Distributior
BDitto

Distribution
7"

Distribution

”
Bistribution {(Mun. Street Light
Pistribution

m

25%-Generation & Substation on
bagis of fixed capital and
75% to: Distribution

Bitto
i}

"

Generation, Substation on basis
of fixed capital

Ditto
i

"
"

]
f:
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SUMVARY OF FIXED CAPITAL ACCOUNTS

Intangivle Fixed Capital : %5,000
Land 230,000
Structures 1,145,000
Generating Plant - Steam 3,59%,000
Generating Plant - Hydro 1€5,000
Transmission & Distribution 3,736,000
Consumers' Installation 270,000
General Equipmsnt 172,000

Overnead Costs and Othar Undistributed
Itens 693,000

#10, 020,000






EXhibit C

INCONZE ACCOUNT

Incore trox operating propartizs
Operating r2venues

Operatin: exp2anse *1,320,000
Uncollectiole bills ‘ 12,000
Taxes 220,000

Operating incore appolicable
Tto corporate preperties

Irncoie from non-cperatinz propertiss

Gross corporatse income

D=ductions from gross corporate income
Interest on long tarr dabt
Int2rest on prefarrad stock
Miscellaneous deductions

Net income

Cisposition of net incone
Sinking fund appropriation
Cividend apprecpriaticn of incowz
Miscellareous appropriation of
net income

Balance transferrei to surplus

210, 200
65,000
30,000

$2,257,000

655,000
25,000
622,000

350,000
%25,000



Exnitit D

PROFIT AYD LOSS ACCOUNT

Pebit
Balancs at tae b2zinning of the
fiscal year

Balance transferr2d from income account
Dividand apvrcpriation of surplus *23,000
Appropriations to reserves 25,000
Misc, credits tu Profit & Loss

Misc, debits to Profit & Loss 4,000

Balance at tae eni of tne fiscal year

- 69 -

Credit

#6293, 000
25,000

5,000

£5590,000






Exhioit E

\ DPTRATING RFUTNU®T ATCOUNT

Meterzd sales to g2n2ral consumers
Residsntial
Couwmwercial
Indjustrial
Subartan
Municipal strest liznting
Sub-tctal

Miscellaneous Ravanuse-

Rent from electric acpliances
Marchaniise and joboing
Miscellareous op2rating revenues

Total

- 70 -

& 611,500
469,300
1,002,400
73,390
102,500

£2 250,000

2 2,000
4,000
1,000

$2,257,000



Storage battery supplies and

()

: SRR

) ixture
4 = overhzad conductors

" - undsrground conductors
Misc. supplies and expenses

Maintenance of structures
% " substation eguip.
underground conduits

3 " poles,towers & fixt,
4 i overhead conductors
4 " underground: "

i " roads and trails

DISTRIBUTION EXPENSES

Superintendsnce

Substation labor

Substation supplies and expenses

Storage battery labor

expenses

Distribution ldbor & expense -
underground conduits

Ditto - poles, towers and fixtures

Ditto - overhead conductors

Ditto - underground conductors

Miscellansous supplies & expenses

Salaries & expenses - meter dept.

Tegsting meters

Misc. expenses.- meter dept.

Removing and resetting meters
Removing and resetting transformers
Maintenance of struttures

B " substation equip,

" " “gtorage battery equip.

% " “underground conduits

2 " poles, towers & fixt.

it "~ overhead conductors

" Y underground "

" " “services

" " Jdine transformers

g "~ customers! meters

UTILIZATION

Commercial arc lamps
Incandescent lamps. - installation
" Y - Tenewals
Inspection - consumers! premiges

Consumers' installations
Municipal street-arc lamps
Municipal street incandenscent
. dnstallation
Municipal street incandescent
renewals
Maintenance of commercial lamps

Maintenance of municipal street

arc  lamps
Maintenance of municipal stres
incandescent lamps

NPT - N TR AT O
SENAT . amT POAWER
st 3 A
AL Ll e
Qv r 3 4+ P
S VT
N 4 4
=" 5
LUV i
1 = >
4 -
C a S ®
» Wl Vit B
) -
£ Lo % o
04 =
v B o -
N 1 {9
s Ry -~ TEROATRT ~N T T
= N AT T
- T D iy
N v 2
~ < <

]
2

3

Ul
) O
o

v e
O QOC

.

=0 AN ON
.
I\

o
(@]

OCOQQCOOC

 end
O Oy
w
o
(G}
(&)

8,000
4,000
&,000
g.500

6,500

’.J

1

o

»500

Distributiocn
7
"

Substation
n

Distribution
n
"

Distribution
i

"
"

1

"
"

Total -Distribution
fixed capital
"
1]

L]

Basis of fixed
capital
#
i
No, of services
Fixed capital
No. of customers
Commercial
No. of customers
11
\il
"
Street lights
"
"
"

"
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: « £ene al e XPEenses 4 2 /
Re expense p1s Fi
Claim department expenses eF No. of customers
Medical sxpensss s "
Injuries to employses L
Other personal injuries & propsrty
damage 1,500 i i
Misc, accident expenses 500 L -
Regulatory commigsion ‘expenses 3,000 Generation
Employees welfars department 3,000 Gen, Sub-sta. and
Digt. . on basis of
: payroll No. of customers
Pensions 5,000 R
Franchise requirements 2,000 Fixed capital
Amortization of franchises 1,500

$1.85 100

Total Operating Expenses $1,300,000

Production EXpenses #5322 30
Transmission Expenses 41,50
Distribution Expenses 118,50
Utilization Expenses 76,00

Commercial Expense

-

n
-~J
A
0 \J}
S

New Businegs Expenses

e

08
1M
=
1O O

General Misc. Expenses
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iith tne financial data complete, the
next step in tne rate detsraxination is toat of deterrining
the proper rate base. Tas fcllowing is the detailed calcu-
laticn of tae rate base, All fizures used originate either

in the balance sheet or the oceratingz expense accounts.
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Eefore any further progress can be made
in the rate determination, operating data ac to kilewatt hours
utilized by each group of customers, kilowatt dezands, gener-
ation, load factor, nusber of customers, losses and similar
data must be obtained, This information cen ususlly be ob-
tained from either & statistical or engineering department.

The kilowatt hours utilized per year by

the different groupe of customers and the number of customers

are:
Table I
Group Kw-hr No. of Kw-hr, Avz. revenue
Utilized Cvoctomers per per kw-hr,
(scld) Cxtomer Utiliged
Regidential 13,500,000 ° 20,000 675 L.,53 cents
Commercial 16,500,000 2,100 7,850 2.79
Industrial £6,000,000 1C0 £42,000 1.79 "
Suburban 1,500,020 2,500 60C 4,29 "
Yunicipal
Street Light. 2,500,000 1l 2,500,C0C 4.10 "
Totsal 0,030,000 24,701 3,640 2.50 cents

Fixed costs that are jointly used by all
cugstcmers is the most difficult item of expense to allocate
between the different groups of customers; the principal ex-
pense being that due to the investment in the generating sta-
tion. The &llocation should be on the basis of the demandis
of the various customers because it is this factor that deter-
uines the installed capacity of the generating station. There
is a diversity in the demands of the groups of customers as there
is tetwesn customers in the group. The following data shows the
size cf the group demands, time of occurence and a hictory show-

iv

ing the grewth of the demand.
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Group demends at maxlizun dexznd on genereticn staticn
Time cf cccurrence January 1&, 1932 9:C0 a.m.

¥Kiloweatt Ceiand Per cent of Pesk

Pesidential 3,0CC 10.0%
Comrerciel 3,600 12.¢C
Industrial €3,1C0 77.0
Suburtan 3C0 1.0 |
Municipal Street :
Ligkting Q 0
30,000 100.0% ]
Takle III

Time ¢f occurrence of aaximum demsand cof each group.

T X

Kilowatt Per cent Time of Occurrence

Pewmand of sum 11
Residential 6,000 15.9  7:30 p.z. Dec. 24, 1932 ;
Commerciel 5,50 14,5  7:00 p.m. Dec. 23, 1930 :
Industrial 25,000 65.0  9:C0 a.m. Apr. 15, 1529 1
Suburban 650 1.7 7:30 p.m. Dec. 24, 1922 il
Municipal Street 1
Ligtting 720 1.9  7:20 p.m. Dec. 21, 1921 :
3

37,850 100.C

TToeleTw

There are several theories in regard to the
proper metkod of allocating these joint costs. Cne methcd wculd

be to meke the allocaticn on the tasis of the use that customers T

b i fmer

———— ———e o o
- et e e e

made of the generating station; ratio of kilowett-hours consumed
ty each grcup of customers to total consumption. GCenereting
etation: are designed on the tasis cf demends imposed cn them
which ie not a function of the use except for customers having
the same lcad factor.

Anotrer cld theory can kc terxzed tre







"Peak R2sponsibility" metaod. Tnis means tnat the fixad
chargs vas allocatzd on tas basis of th2 maximum instantaneous
demand of all customers. Th2 psrcent of p2ak calculations in
Table II woull be the percentags applizd to tne total fixed
cost to deteraine tha allocation. Tais wmethod is thscretically
correct frowm tn2 station design viswpoint, but results in in-
equitaclie rates. Tne wunicipal street ligating would carry no
sanare of tns burdsn of fixed costs. This nethod is practically
Obsolete.

Greene's thesory of jecint costs allocation
is describsd in the Electrical World of November 7, 1925,
page 947. H2 cunsii2rs bota ths individual maximum dsamands
(Tapla III) and tane kilowatt-hour consuwmption (Table I).
Js devalops two equations:

KX - DY

C

g760X-Y = Cs4P

in which

X = cost pa2r kilowatt-hour of that portion of the
capacity ccests tnat functions with ths kilowatt-
hours supplied the customer.

Y = dsrand cost per kilcwatt of that vortion or the
capacity costs that function with consumer's max-
imum dewrand.

sun of consumar's maxiwum demand.

= kilowatt-hours uszd by all consumars in year.

D
P = maxizum coincident dexand of all consumers
K
C total annual fixed charges.

m

~

o

(&)
)

= numoer of hours in one y=zar.
This theory assurss that the use the
customers maxe of th2 installed plant should be given con-

sideration. The fixed costs are not nsacessarily a function

- 77 -
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of th2 use. The capacity rust be irnstalled to meet the
demands regquira:d by tas custoaers and ths short hour user
snould pay nis siare the same as the long hour user.
Another thecry has been advanced by
H.E. Fissnasnger in his book "Certrai-Staticn Ratzs in Thecry
anrd Practice". Tiis theory is siailar to ths Greene theory
out taxes into account another factor, that of the length of
tims tnat tne capacity is used. This tasory then considers
three elenents; irdividual maximum demand, amount of corncunmp-
tion and the length of tiwme ths capacity is used. 1In practice
tuis treory is Jdifficult to apply for estirates nmust be rade;
tne rasults taosrefrom are as accurats as tne estimates.
Anotaesr recsent thsory has been proposed

by H, W, Hills and is described in the Electrical World,
Jaruary 29, 1927, paze 2439. This thz2ory pronoses to assums a
"phantcm custorer" who would zake up the differerce between
the actual load factor and 100 psr cent. This phantom cus-
tomer would tien have a dsrand egual to the highest demand

on tae station less the aqtual load. The costs tnat would be
Charzed tnis pzantom customer arz tnen allocated to tas diff-
€rant groups. To apgply tnis taneory, it is necessary to start
Witn sow2 actual load curve or build up an averaze., Tais
Calculation of a load curve or the analysis c¢f several load
Curves will result in approcximations and avsrages. The
difficulty liss in tne detercination of tre propsr load curve

and being abla to allocate the demand every hour during the
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day. Practically tals is vary difficult if not impossible.

Anotuazr aztihod of allecating ti2sz2 costs
is trat of taking tn3 zaximum dezand of each group  regardlsss
of tiwxe of occurrsnce and calculating what percentaze each is
of tu2 sum of all, This is ths method that will oe us2i in

the allccation of tiae jolnt fixed costs for the hypothetical
electric utility. Tuae disadvantage of this method is that the
dszand of orff peak laad is ws2ignted thes same as that on the
peak., Off peak 10ad is a very small parcentage of ths total
and s2parates allcrance can pe mads if a detailed study 1is de-
sired for this smxall quantity. Practically, this method is
easy to apply; all factecrs can be detsrrined with reasonable
accuracy. Table III snows tns tiwe of occurrzance of the
dezands and tone metnod cf deterzining tne percentagzs to be
allocat=d to each group of customers., Tne justificaticn of
this metnod of allocaticn is taat eacia zroup of custorers
share in proper proportion of tne total j&int fixed costs.
Snould th2 lcad consist entifely of residential customers,

the installed capacity of the gen=2rating staticn would be the
6000 kilowatts actual dewand plus 20 per cent for resarve,
Also should a station bs designed for thz industrial customers
exclusively, the size would be 25,000 kxilowatts plus 20 per-
cent reserve, If each group in the classification of custo-
mers nad an individual generating station the total installed
capacity of all five stations would be 37,250 kilcwatts plus

20 per cent for reserve or 45,420 kilowatts. Dus tc the
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diversity of the derands of tns various groups tae gensrating
station for the coxcined load ne2d only o2 32,000 kilowatts
(peak demand) plus 20 p2r csnt for ressrve or 36,000 kilowatts.
The savingz in genzrating station investment would be more than
20 per cant for tne coxbirn2d plant because the largsr plant

can pe inatalled for a ssallsr unit cost per kilowatt than

tna loser capacity plant. When consideration is given to the
individual reguiremrents of eacn group and each group reczives
tne benefits of the saving dus to the combined station, the
results ootainsd toerzfrom uust be egquitabpls.

Figures 7, &, 9 and 10 show the operating
load conditions imposed on the gensrating station. These
curves do not 2nter into tiae calculations but are precsanted
only to sunow the load characteristics.

The next step in the cost analysis is
to determine and allocate the losses of electric ensrgy be-
tween the generating station and the customer's meter. The
overall loss in a w21l desigrned ard operatsd transmission
and distribution system is on the order of 10 psr cent, If
the cost analysis is made on the basis of kilowatt hours
utiliz=d by each group of customers the losses would be in-
cluded in tan2 unit cost deteririned but they would also then
pe allocated in ths proportion that tn2 group utilizatioh is
to tn2 total utilization., This would be unfair tu ths in-
dustrial custowzrs particularly, most of whom own tneir

transforaar installations and pay for the ensrgy as measured
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on ta2 priusary side of tue transforners., As a gen=aral rule

toe transformer losses are uore than the line losses,

Tre loss dues to tn2 transmission of
erergy frow tne gsn2rating staticn to tne substation is de-
termirnied oy taking tae differzrce bstwesn the watt-meter
readirgs o the total enerzy leaving the generating station
and ths total en2rgy entering th2 substation,

Table IV

Net genesration at generatinz station 130,000,000 kw-hr/yr.

Enzrgy received at substation 7,500,000 "
Loss Jue to transaission 2,500,000 "

This 1loss must be saared by all custowers in proportion to
their utilization.
Tatle V

Installed Transformar Capacity on
Cistribution Systers.

Residential custumers

Commarcial " - 13,000 " n " "
Industrial " - 3,000 " n " "
Suburban n - 1,800 n n " n

dunicipal strset liznting is metered at

substation before regulation,

The total loss in the distributicn system
is made up principa.ly by the transforirers core loss, trans-
forrer coppar loss and the IER loss in the coniuctors. Thers
are othsr minor losses but they have negligible effect on the

total and saould b2 neglected bacause tnaz aiditicnal compli-

cation does not warrant tnzir cornsideration.
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The varicus siz3s of trarnsforrers that
raxe up the total of 12,000 kva. installzd fcr tne residential
customers wust be itsrized and the core loss calculated for
each size, Tne total of these losses are thoss occasioned by
core lcss. The weigzhted average coure loss per kva. is @ watts
per hour. This loss is constart arzd Jdoss not vary with the
transformer loading., The same calculations are made for the
other groups of customers, Due to the larger average size of
installed transforrers for the commercial customers, the
weightsd average loss will bs 2 watts per kva installed; the
industrial installation will averagz 6 watts per kva; and the
suburban 19 watts.

The coppsr losses vary with the lcad
factor on sach transfioruer and must be calculated for the
varivus si1zes. This loss will be 2.7 watts per kva psr hour
for residential; 2.5 watts for tne commercial; 2.1 watts for
tne industriil and 2.9 watts for the suburban., Table VI

shows thase losses in tabular form.

Table VI

Transformer Losses

Installed Core Loss Copper Loss
Capacity per kva. per kva,
per hour per hour
Residential 12,000 kva 9 watts 2.7 watts
Commercial 13,000 " & n 2.5 "
Industrial 9,000 " 6 " 2.1 "
Suburban 1,200 " i0 " 2.2 "

- &2 -

R S

R LA oF Moo+ €7 3 DR i dadh VL SRR ™







It is very difficult to obtzin the 12R
losa in tne various distrioution systems by any direct msthod
due to th2 customary net work installations., Th2 most prac-
tacal method is to t=2st typical circuits. We can assure that
such tests will show a loss of 3 per cant rfrom the substation
to tne distribution transrorwer and 1.5 per cent in ths ser-
vices for residential, comnercial and industrial customars,
and a total of 5.0 psr cent for the suburban customers.
Thesa parcentaizes are based on substation output and must be
ad justsd if appliad to the utilization guantity.

The following tabls snows the calcu-

lation of the losses:
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To detzrwins the nusber of kilowatt
sours tzat wust be sent out tromm tne generating station for
eacn group of custou3rs p3r ysar, the losses whicn have bes
allocated to eacn group must b3 aided to the utilization of
tnat group. Table VIII shows the detailed calculations to

arrive at tn2 net gen=sration for eazh group.
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Table VIII

NET GENERATION REQUIRED FOR EACH GROUP OF CUSTOMERS

Allocation of Net Generation % of Percent
Kw-hr. Kw.-hr. Loss Total Send-out Precent Loss % of Total Transmission Loss for each group Generation Loses between
Utilized Substztion to from of Substation on basis of % send- of Gen. Staticn
rer yr. Customer Substation Send-out Send-ocut out from Substation customers & customer
kw-hr. kw-hr. kw-hr.
Residential 1,885,000 15,385,000 12.2 15.8 44,395,000 15,780,000 15.78 14.45
Commercizl 1,992,000 18,492,000 10.8 19.C 475,000 18,967,000 18,97 13.00
industrizl 3,340,000 59,340,000 5.6 60.8 1,520,000 60,860,000 60,86 7-99
Suburban b 283,000 1,783%,000 15+8 1.8 45,000 1,828,000 1.83 18.00
Municipal Street Lighting 2,5 000 2,500,000 (o) 2.6 65,000 2,565,000 2.56 2.56
Total 90,000,000 7,500,000 97,500,000 T+7 100.0 2,500,000 100,000,000 100.0C 10.00
Table 1X
LOAD FACTOR FOR EACH CROUP OF CUSTOMERS
Net Generaticn Highest Demand Hours per year Annual Load Avg. Daily
for each group use of Factor Generation for
of customers kw. demand each group of
kw-hr. customers
kW—hr.
Residential 15,780,000 6,000 2,630 «300 43,200
Commercisal 18,967,000 55500 3,440 .39% 51,900
lndustrisl 60,860,000 25,000 2,430 277 166,900
Suburben 1,828,000 650 2,810 «321 5,000
Municipal Street Lighting 2,565,000 700 3,670 419 7,000
Total 100,000,000 30,000 344540 « 280 274,000







[ R T

- - S s o ErEr e o vm e T e - —

we‘cco‘otd

coz‘clo

0Co‘tle

ooo.wm
coc ! ‘clz
coc ‘et

0Cz“elt ‘¢

cceicle
000 Cen

CoG LeE
moo.mmﬁ
cociens
00z ‘601

oce ‘¢
Jolo Rl

uoTINQTIISIQ

CCO 109§

CCC ‘¢

ccéot
ccel
cCe‘T
coe‘e¢s

cccézt
0ce ‘ot

oce‘y
00sL¢
ooo.mm
coc
ooa.mﬁ
oao.m
cco‘eceg

ceofe
oce ‘¢

ucIlEISQNg

coz‘g2¢ Gy P10}
cco ‘9l¢ 000G “¢€94 Er83T
Po3TQTIISTIPUN I2U90 PU®R TEEUYISAQD
cC5 Lo cccelty jueundinte TrIzueH
occ€9 0CC 0324  ©8InN3onIi1s *OSTU TU®R €CTJI0 TRICUSYH
oCL 1T C00 Sy, Fuel *OSTW pue &0TJJI0 TRISUSH
(o{elo RN VAR TRICIANS
UOTIEITE}SUT SISUMSUO)
oT ® coréfe urgIneng
e 2 ONT TRtI3SNTU]
Ch B ovaqm TET0IEmMro)
2'¢1F © cccfrz TEriucT ISRy
coHpﬁHadpmuH pU®B SI938W SJILUTEUOY
UOTJEITEISUT JEUIOJSURIL €Ul
SE0TARD TUR SISTICIEURI] SUTT
th B oncie uraInarg
oom ® 00T TR1I3SNDU]
€L = cro‘z Te10I8TUWO]
Cz§ ® CCC3T  TPTIIUETTIEZY
£eCTATEg
STT®I? TUE EPEOI UOTSSTLSUBRIJ
8I070NEUOO puncxdiepuf
8JI030NPUOD PLeUISAQ
88IN3XTJ PUE SIer01 ‘s6T10d
831 INPUOD PUrO0IZFISTU[)
jusmdinbe LfIe331E( 8ZRIOAG
qusmdinbe uoITelIsqnNg
oma oIpfy -
oaq ‘eose quetd tresis - mcauﬁnmcma
occe nmw g2IN1oNILg
000 ‘GLT pueq
cCco‘Ss @ Tte11ded TEXTI oT018uriuU]
_ uoi3ess
dﬁ.ﬂu.mhmﬁm@

1 7
V1laV) Qaxzua 4o noILVOOTTV
H 3FfFQriuxsa

- 27 -






Tapls X
Unit Investrient Cost of S=rvices

No. of Investrent
Servicss per Servicsa

Rzsidsntial 12,000 * 25.00

Comwercial 2,200 75.00

Industrial 100 500.00

Suburoan 2,500 40,00
Tacle XI

Unit Investmant Cost of Meters

No. of Investment
Msters ver Metar
Rzgidential 20,000 * 13.25
Commsrcial 2,100 40.00
Industrial 100 362,00
Sudurocan 2,500 16.00

Sufficient datza has not been cowmpiled
80 th2 propar allocation of tne fixed capital can bz wads,
Tna firsv allocation is mai2 ugon tn2 basis of the us2 of
the capital, winestasr it is for generation, substation or
distrioution. The rirst allocation is a summary of the
Notation miie opposite each iter in Exhibit B. Exhibit H
SRows the first allocaticn,

Tne nsxt logical step is thas alloca-
Yion of tns distribution fixad capital. Exhibit I shows
thig ailocation., Notations are uade Tollowing tne tetal
qWount to indicate th2 basis of allocation. Tais alloca-
tion is made to ths Giffsrent croups of custorers, rssidsn-
tial, cormercial, industrial, suburban and municipal strezt

lignting,

P




Exhibit 1

ALLOCATION OF DISTRIBUTLION FiXED CAPITAL

Total Residential Commercial lndustrial Suburban Municipal
St. Lighting
Land 5,000 Aporaisal 1,500 1,500 1,000 1,000
Structures 2,000 " 500 500 1,500 500
Underground conduits 109,800 1 20,000 60,000 24,000 2,800 3,000
Poles, towers and fixtures 342,000 " 172,000 90,000 70,000 10,000
Overhead conductors 765,000 g 450,000 180,000 115,000 20,000
Underground conductors 337,500 " 60,000 200,000 75,000 1,500 1,000
Services 750,000 Unit cost of service 450,000 150,000 50,000 100,000
Line transformers and devices 360,000 Appraisal 120,000 140,000 82,000 18,000
Line transformer installation 1125508 " 40,000 45,000 22,000 5,500
Consumers' meters and instsllation 425,000 Unit cost of meters 265 000 84,000 36,000 40,000
Customers' installation 270,000 Aporaisal 60,000 8,000 2,000 200,000
General office and misc. land 39,000 $317 ,000
General office and misc. structures 210,000) on no. of customer
General equipment 68,030) 256,300 26,800 1,300 32,000 100
Subtotal $3,796,800 $1,895,800 $985,800 #4759 ,800 $231,300 $204 ,100
Percent of subtotal 5040 260 126 e B3
Overhead and other undistributed items 274,000 137,000 71,300 34,500 16,700 14,500
Total &L ,070,800 $2,0%2,800 1,057,100 514,300 248,000 218,600
Percent of total 100.0 50.0 26.90 12.6 6+1 553
Exhibit d
Subtotals of items in Exhibit 1 necessary for allocation of some items of expense
Underground conduits & 109,800 Appraisal 20,000 60,000 24,000 2,800 3,000
Poles, towers and fixtures 342,000 9 172,000 90,000 70,000 10,000
Overhead conductors 765,000 " 450,000 180,000 115,000 20,000
Underground conductors 5575, 500 5 60,000 200,000 75,000 1,500 1,000
Total $1,554,300 $702,000 $530,000 $284 ,000 $34,%00 $4,000
Percent of total 100:0 45,2 34,1 18.2 e 0.3
L1P° transformers "n4d9v1ceq 360,000 120,000 140,000 82,000 18,000
. stallation 112,500 40,000 45,000 22,000 5,500
Total $472,500 $160,000 $185,000 #104,000 $23%,500
Percent of total 100.0 3379 39.2 2r 0 4.9




v
[

Y

i

-
-

a7t

Lo S o
gy L
G oo
C-oa Tl R
k v g 7
o (e
<otend O
Do i
oy L
[ uwt S

s

¥

sy

V)

I
26

e3]

wi

[y
—




Ex:icit ¥ shcws tne distribution of
the payroll of ta2 anypotastical utility.

Exnitit L sihcws tn2 atlocation of the

t

operating esxcens2 to ths xenerating station, substaticon and
distribution. T.1is exzibit is a sumaary cf tns nctations
wads on Exnibit F. Exnaibit M is the allocation of ths dis-
trioution op=2ratingz expenses as to grouss of customers,

A summary of tne total operatirg and
fixed costs is saown in Exiibit N, the allocation being to
the various groups of custoxmers. Genzration station costs
have been prourated on tns basis of generation required for
eacn group. Tae substztion costs nave be=n prorated on tae
basis of send out ensrgy requirsd for each group. Distri-
pution expenses have besan brought forward from ¥xhibit M.

The allocaticn of all tne fixed capital
to the groups of customers is shown in Exhibit P, The cap-
ital in genarating and substations haé een prorated on the
basis of niznest kilcwatt dewrand. The capital for the dis-
tricution was brouznt forward from Exnibit I,

The next step saould be the alloccaticn

Of tue Rate base waich was daterwinsd for the'entire property
ir: Exnibit G. Taz calculation in Exhibit Q for each group
OFf customers is sizilar to thz calculationfor the whole
BToup. Tne fixed capital, which is the startirng point for

& rate bass calculation, is cotaired from Exhibit P, Otrer

iteuns ars self explanatory.

A A e

T et an Lwe A PN

PSSO

o e ® o e =

o SIS WP e BRI P Y N S S

[QUGUFYRNEIPYY VI

i sl iy amiite. .. _.







Exnibit R is tkhe detsrainaticn of the
rat2 of return from ths prop2riy as a wnole ard also freom
the differsnt groups of custormers which are s=rved by the
electric utility., It is this czalculation taat detarunines
the reasovnacle.2ss of tuae rates in effsct, Regulatory
Clwinissicens ars corncerned prircipally with tae rate of return
of toe entire grogerty and unless trere is a gross diesparity
of tae rate of r2turn between groucs they will consider the
proportiorning of the amount necessary for the rats of return
as a managerial function., Tne rates cf raturn as dstermined
frowm tnz abova coust analysis cannot be corsider=d as urfair
to any group. Exaibit R is ths first placz in the revenue
counsiderz2d. Previcus exhitits nhave cornsidered the cost of

r2rderirng s2rvice.
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Meter Department expense
Maintenance of customer's meters
Utilization

Commercial

New Business expense
Administration & General Office
General Office expense

Law and store expense
Transportation & other misc. gen. €xp.
Claims, medical, injuries & accident
Employees' welfare and pensions
Franchise requirement and smortization

[¢s)
5
}__.J
1}
H
-
@
41}

Subtotal

Retirement expense

Total Distribution Operating
Expense
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76,000
27,500
12,800
46,400
16,900
3,500
2P0
3,800
4 200
1,400

#3203 ,600
122,000

$425,600
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Exhibit M

Allocation

Basis
fixed capital

v

of

of

o8

4

of distributed

L]

.
\N
(@)
D

Residential

5,200
6,800
200
12,900
6,300
2,900

23,100
21,000

22,100
10,300

71,400
$182,200
61,000

$243,200

Commercial

2,700

3,200
200

9,700

600
3,300
2,400
3,200

2,500
1,100

7,500
$36,500
31,700

$68,200

DISTRIBUTION OPERATING EXPENSE AS TO GROUPS' OF CUSTOMERS

Industrial Suburban

1,300
1,700
800
5,200
200
1,900

200
200

200
100

500
$12,300
15,400

$27,700

600
800
300
600
900
400

2,800
2,600

2,800
1,300

8,800
$21,900
7,500

$29,4oo

Municipal
St. Lighting

600
800

600

49,000
100

100

$50,700
6,400

$57,100
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At this place in the rats determinationi
adjustments can be made between groups of similar custormers.
If the residential customers wers being burdened with too
large a shars of the amount of the return and the industrial
customers were contributing an insufficient amount, a more

equitable division could be made by adding a smaller quantity

to the residential costs and a larger quantity to the indus-
trial costs. If the rate of return was excessive, the analysis
would indicate which group would be first entitled to a rate
reduction.

The total amount of revenue which should
be collected from each group of customsrs has not been
ascertained; the rate determination from this point on deals
with the proper rate to charge the different customers in the‘
same group. Customers in the same group have different re-
quirements as to quantity of energy and demand on the gen-
erating station.

Exhibits for this phase of the rate de-
termination will be designated with lower case letters.

Exhibit g is the allocation of the dnount

to be collected above costs. The amounts for each group of
customers have been brought forward for Exhibit R and have
been allocated to generating station, substation and die-
tribution in proportion to the investment as determined
in Exhibits I and P.

Exhibit b is a summary of the total costs

including return. These costs are classified into three
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groups; fixed charges, energy cunarges and custouwer charges,
All amounts in this exhibit have been determined in previous
exhibits.

Exhibit g shows tne determination of unit
costs of service divided into the cost of fixed charges per
kw, demand, ensrgy charges per kw-hr, at the generating station
(costs included transmission losses and costs) and customer
costs,

The unit costs of service have now been
determined in detail and now a rate schedule will be determined
for each group of customers. The residential rate schedule
will be first determined. Before the unit costs of service
can be applied to the different customers in the same group,
it is necessary to determine the number of statements per year
for different amounts of consumption; i.e., the number of
statements per ysear between O and 10 kw-hr, the number between

10 and 20 kw-hr., etc. This data is shown on Figure 1l.
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The relative cost of the distribution
system is lower than the average for small users and higher for
the large users, The relative investment is determined by es-
timating the capital necessary for the small user as well as
the large user. Losses also vary with use and may be deter-
mined from tests or calculations based on the éverage user.
Figure 12 shows the variafion of these two items with variation
in annual utilization. The load factor (demand) varies with
the consumption and is determined by measuring typical customers.
This data is shown in Figure 13,

Exhibit 4 shows the details in calculating

the average cost of serving residential customers of different

annual utilizations.

Exnibit'e shows the size of residential
customer statements, average kw-hr. per statemént and number
and the total number of kw-hr, for each block.

The next and last step is the actual de-
termination of the residential rate schedule. No calculation
can be made to determine the size of the blocks in the schedule
nor can the form of the schedule be determined by mathemat-
ical procedure. Judgment and experience only can be used.
The average customer will use on the order of 600 kw-hr. per
year for lizhting and small appliances; an electric refriger-
ator will add 540 kw-hr. per year; an electric range another
1500 kw-hr. and an electric water heater another 3600 kw=-hr,

The present tendency is to encourage electric refrigeration,
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cooking and water heating. Statements are usually rendered
monthly and the utilization per month for these services would
be:

Lighting and small appliances 50 kw=-hr, per month

Refrigeration 45 " nooon
Range 125 " " "
Water heater 300 " " "

A rate schedule can be designed to encourage the use of energy
over and above that required for lighting which is the prime
use of the energy. The block form of rate is easiest under-
stood by the residential consumer and is equitable except in
extreme cases which are few in both number and quantity of use.
The lighting requirement can be taken in the first two blocks,
say 25 kilowatts each; each block can be taken as 150 kilowatt-
hours which is to rspresent the use of refrigerators and ranges
and the balance can be considered as a promotional rate for

water heating.
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Exhibit £
RESICENTIAL RATE DETERMINATION

No. o kw-hr, sold in each block

first 25 kw-hr. 4,940,000

No. ©oX kw-hr, sold
next 25 kw-hr, 2,627,800

No. ©of kw-hr. sold
next150 kw-hr. 4,700,200
Ovexr 200 kw-hr. 1,232,000
Total kw-hr. 13,500,000

No. of kw-hr. sold at minimum rate
180,000 from 36,000 statements at .45 net = #16,200

4,940,000 kxw-hr, first block
120,000 » on minirum bills
’I,?E0,000 kw-hr, collected for at first block

AmognI to be collected 361%,500.00

Ollected at minimum rate 16,200.00

" $595,300.00

» 760,000 kw-hr @ 7.2¢ 342,720.00
$252,580,

2,627,800 kw-hr & 4.23¢ s111,12&'.94

4,700,200 kw-hr @ 2.70¢ 1§126’ 05.40
14,518,

1,232, 000 kw-hr & 1.62¢ 19558 .40

Excess $ 5,439.7

611,500.00
Total amount $616,939. 74

- 109 -
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Exhibit g

RESIDENTIAL RATE SCHEDULE

THE HYPOTHETICAL POWFR CORPORATION

B, STAT®
Rate No. 1 Residence Service
Who may take service Any residence within corporate limite

of City of B.

Apartment house may elect this rate pro-
vided that the number of kilowatt hours
in each step of the rate for a single
residence shall be multiplied by the
nunber of apartments in the building.

No credit will be given for unoccupied
apartments.

Nature of service Twenty-four (24) hour, alternating current
single pnase, 60 cycle, 120-240 volt.,

This rate applies to all uses of elec-
tricity in the home including electric
ranges and other large electric appliances.
No special rate is offered for electrioc
ranges as this rate is very favorable to
the use of such equipment. The ordinary
uses of electricity in the home come in
the first two steps of the rate, so that
practically all electricity used for
electric ranges and other large electric
appliances is paid for at the third and
lowest step in the schedule.

Rate 8 cents per kilowatt hour for the first
25 kw-hr. used per month,

4.7 cents per kilowatt hour for the next
25 kw-hr, used per month.

3 cents per kilowatt hour for the next
150 kw=-hr., used per month.

1.8 cents psr kilowatt hour for all over
200 xw-hr. used per month.

Minimum Charge 50 cents per meter per month.

Discount A discount of 10% of the above rates will
be allowed on all bills paid on or before
the last discount day shown on bill

Approved - December 3, 1932 Effective-January 1, 1932
A. Public Utility Commission - 110 -
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With this assumption the rate to be
charged for each block can be calculated, The average customer
charge is $1.50 per month. Theoretically the minimum charge
would be even a higher figure (about £2.50) but when consid-
eration is given to good public relations, the managerial
policy should be to arbitrarily set the minimum charge at 50
cents which is nearly as much as the traffic will bear. If the
discount for prompt payment is 10 percent the actual minimum
charge will be 45 cents. From the customer analysis and the
unit cost determination the rate is calculated as shown in
Exnibit f. Tne calculation indicates a yield which is 85,439.74
in excess of the requirements. This is less than one percent
of the total requirement. The block rates should not contain
more than one digit to tne right of the decimal and if possible
should be in even cents or half cents. Exhibit g shows the
detail of the published rate schedule as determined by these
calculations and filed with the regulatory commission.

Exhibit h shows the details in calculating
the average cost of serving commnercial customers of different
annual utilizations.

Exhibit i shows the size of commercial
customer statements, average kw-hr. per statement and number and
the total number of kw-hr, for each block. This data is illus-
trated in graphic form in Figure 16. Figures 17, 18 and 19 are
used in the calculations on Exhibit h, which calculations are
similar to those which have been described in detail for the

residential customers.

- 111 -
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As for the residential customer, the form
of rate must be chosen from experience. The Hopkinson demand
rate is better suited for the commercial type of customer than
other forms. The requirements of these customers vary consid-
erably particularly in the quantity of energy consumed. The
energy and customer costs are added and the energy rate deter-
mined on this amount. The demand rate is calculated to cover
the fixed costs. Exhibit k shows tne details in the determin-
ation of tne rate for each block of energy and demand. The
calculatione indicates a yield which is 1433 in excess of the
requirements. The calculated rate should show a slight excess
because in the actual application the yield cannot be controlled.

Exhibit 1 shows tne detail of the published rate schedule.
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Exhibit .1'
AMOUNT OF COMMERCIAL CUSTOMER ENERGY REQUIREMENTS

R SR S - 5 . <T . - . e

(onswumption No. of Summation Avg, kw-hr, Total kw-hr,
Perx Statements of all per for block.
Sta t ement Statements Statement
k w-hr,

0O — 100 4000 4,000 50 200,000 .
100 — 200 6000 10,000 150 900,000
200 — EOO 3300 13,300 250 g25,000 _
zoo — Loo 2000 15,300 50 700, 000

00 — 500 1350 16,650 50 607,500
00 — 600 1200 17,850 550 660,000
600 — 700 1000 18,5850 650 650,000
100 — 800 890 19,740 750 667,500 '
80O — 900 750 20,490 850 637,500 —
900 — 1000 500 20,990 950 475,000
1000 — 1500 1000 21,990 1250 1,250,000 |
1500 ~ 2000 250 22,840 1750 1,487,500
2000 — 2500 650 23,490 2250 3,862,500
500 ~ 3000 460 23,950 2750 1,265,000
3000 ~ 3500 350 2k, 300 3250 1,137,500 '
3500 - 4000 300 24,600 750 1,025,000
Over 4000 600 25,200 250 2,550,000

25,200 16,500,000
- 114 -







Demand per
S ta tement
xw,

o -5
5 - i0
- 20

it

- 60
- 70
- 80
-90
- 100

Exhibit j

AMOUNT OF COMMERCIAL CUSTOMTR DEMANDS

No. of Summation
Statement of all
Statements
15,500 15,500
6,930 22,430
1,500 23,930
700 24,630
120 24,750
100 24,850
90 24,3540
&0 25,020
70 25,090
60 25,150
50 25,200
25,200

Total billed kw.
Group demand kw.

Diversity 164,675
12 x 5,500

- 115 -

Avg. Demand

per
Statement
kw,

R R A iin il o= W~ <mcmnte o

Total Demand
for block
kw,

38,750
51,975
22,500
17,500

4,200

4,500
4,950
5,200
5,250
,100
» 150

164,675




Exhibit K

COMMERCIAL RATR DETERMINATION

$130,100
174,500

Total energy charge
Total customer charge

Total amount to Dbe - 3
collected by energy rate $304,600

-

ct

Total charge to be collec
1 and  re #1585 700
ed by demand rate $155, 700

-~J

: » ; A O e I 900 00
Number of kw-hr. sold in first block of 250 k 4,900, 000
" )] i i L n-.?Xt " L ?5@ " 5f»;§:91_)‘?t"
n (] f n ] over " n 1000 L] 6,LQL¢2QQ
Total energy utilized 16,500,000 kw-hr,
Amount to be collected by energy rate 60(
4,900,000 kw-hr. @ 2.7¢ (3¢ gross) 0
50
5,532,500 " G 1.8¢ (2¢ gross) %;
by 067,500 ¢ @ 1.26¢ (1.4¢gross) 76,450
AR
Excess 304,600
Total amount $308,335
Number of kw. demand billed in first block of 5 kw, £7,250 kw.
L L] L] Li} n 1" naxt " n EQ 5‘[7 5 ’{’2" Lij
" n n n n . oK 10 700 ]
over 25 19,700
Total billed demands 164,675 kw.
Amount to be collected by demand rate $155,700
87,250 kw. 8 $1.08 (#1.20 gross

9k, 230
'@“EITE%O“
46.75
3 14,71%“

57,725 kw., @ $0.81 (.90 gross)

19,700 kw, @ $0.53 (.70 gross)
Deficiency
Total amount

Total collected by energy rate
" - " demand "

Total amount required

12,411

& 2,302
$153,39¢

$308,335
153,%98

460,300

Excess $ 1,433
Demand
Gross Net
$1.20 per kw, for first 5 kw, $1.08
290 =8 y v onexi. 20" .81
L To " " all over 25 kw, .63
Energy rate
Gross Net
3 cents for first 250 kw-hr, 2.7 cents
p=4 i " next . 750 3 JaBo 0
Toodh " all over 1000 kw-hr. 1.26.*
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Rate No. 2

Exhibit 1
COMMERCIAL RATE SCHEDULE

THE HYPOTHETICAL POWER CORPORATION

B, STATE

Commercial Lighting and Miscellaneous Power
Service.

Who may take service All commercial lighting and miscellaneous

Nature of service,

Rate
Demand Charge

Energy Canarge

Minirum charge

Discount

Demand

power customers, who are not specifically
provided for in other rate schedules.

Twenty-four (24) hour, alternating current,
60 cycle, 120-240 volt, single phase, and
440 volt, three phase.

$1.20 per kilowatt per month for the first
5 kw, of maximum demand.

£0.90 per kilowatt per month for the next 20
kw. of maximum demand.

£0.70 per kilowatt per month for all over 25
kw, of maximum demand.

Plues the following:
3 cents per kilowatt hour for the firet 250
kw-hr. used per month.

2 cents per kilowatt hour for the next 750
kw-hr., used per month.

1.4 cents per kilowatt hour for all over 1000
kw-hr. used per month,

$1.00 per meter per month.

A discount of 10% of the above rate will be
allowed on all bills that are paid on or
before the last discount day shown on bill.

The maximum demand will be obtained by the
use of a demand meter or demand indicator
attached to the meter, which registers the
maximum demand for a period of 15 minutes or
at the option of the Corporation, the maximum
demand will be considered as 75% of the
connected load in kilowatts.
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Remarks Where customers have both lighting and
power service supplied through separate
meters, the demand and consumption as
registered by the different meters will not
be combined, but the bill for each meter will
be computed separately. Ranges, refrigerators,
water heaters and battery chargers may be
excluded in determining demand.

Approved - December 3, 1332
A, Public Utility Commission Effective - Jan. 1, 1933




Exhibit m shows the details in calcula-
ting the average cost of serving industrial customers of
different annual utilizations,

Exhibit n shows the 8ize of industrial
customers statements, average kw-hr., per statement and number
and the total number of kw-hr. for each block, also the nature
of the demands. This data is illustrated graphically in
Figure 20. Figures 21, 22 and 23 are used in the calculations
in Exhibit m, which calculations are similar to those of the
residential and commercial customers. The Hopkinson demand
rate is the most popular form for industrial customers. The
energy and customer costs are added and the energy rate is
determined to cover this amount. The demand rate is calculated
to cover the fixed costs. Exhibit ¢ shows the details in the
determination of the rate for each block of demand. The energy
costs are less than half the total for industrial customers;
there is no particular advantage of blocks for energy. Indus-
trial customers usually determine the capacity of the gener-
ating station so a rate which places more emphasis on the
customer controlling demand and encourages the use of energy
is the most practical and satisfactory to both the utility
and the customer., The calculation for power factor penalty
and bonus is shown on Exhibit p and the factors are illus-
trated in Figure 24, The calculation indicate a yield of
only $335 in excess of the requirements.' Exhibit q shows
the detail of tne published industrial rate schedule.
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Exhibit r shows the detail of the published power factor i

penalty and bonus.

The rate determination for the suburban
customers is identical in method with the residential calcu-
lation except different values are used, These values are
shown in Figures 25, 26, 27 and 28 and on Exhibits s and t.
Exhibit ¥ show the detail of the published suburban rate
schedule.

Tne rate calculation for municipal street
lighting 18 determined by totaling all the costs allocated to
this type of service. Then being only one customer the unit
price is the total costs divided by the total energy require-
.ments. This can be billed at a straight line rate; the demand
is fixed and also the quantity to a large extent, This service .
would be billed at 4.1 ocents per kw-hr, The high customer
charge is due to replacement and maintenance of lamps and
equipment on the streets. Exhibit w shows the d etails of the

rate determination for municipal street lighting.
Exhibit x ie a summary of the total and

unit charges for service. This tabulation shows the prin-
cipal items that are involved in rendering service to the

customers of an electric utility.
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Exnibit n
E AMOUNT OF INDUSTRIAL CUSTOMERS ENERGY REQUIREMENTS

No. of Total Kw-hr,

Consumption Summation Average

per Statemsnts of Kw-hr. for Block
Statement Statements per

kwhr. Statement
O - 20,000 18 318 10,000 3,180,000
20,000 < 40,000 50 768 30,000 13,500,000
40,000 ~ 60,000 229 397 50, 000 11,450,000
60,000 - 80,000 8 1085 70,000 6,170,000
80,000 <100,000 50 1135 90, 000 4,500,000
- 100,000 <150,000 30 1165 125,000 3,750,000
- 150,000 200,000 20 1185 175,000 3,Eoo,ooo
| 200,000 ~500,000 7 1192 350,000 2,450,000
gvoo.ooo —1,000, 000 5 1197 750,000 3,750,000
| Wer 1, 000,000 3 1200 1,250,000 3,750,000
1200 56,000,000

AMOUNT OF INDUSTRIAL CUSTOMERS DEMANDS

Demand No. of Summation Average Total Demand
pPer Statements of all Demand for Block
Statement Statements per kw,
kw, Statement
100 < 200 406 406 150 60,900
00 < 300 500 906 250 125,000
300 - 50 170 1076 400 68,000
l500 - 1000 100 1176 750 75,000
000 - 3000 20 1196 2000 40,000
5000 < 7000 4 1200 5000 20, 000
1200 388,900
Total billed kw. 32¢,900
Group demand 25,000
Diversity _388,900 = 1.295

12 x 25,000
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Exhibit o
INDUSTRIAL RATE DETERMINATION

Total energy charge $412,100
Total customer cnarge 92,1090
Total amount to be

collected by energy rate $473,800

To tal charge to be collected

by demand rate $528,600
Al1l energy will be billed at same rate
52,000,000 kw-hr. @ .855¢ net =  847%,800
Number of kw. demand billed in first block of 100 kw,
no. " " n " next . " 100 kw.
] L] " [ ] ] n n n ] 200 kW.
n " " ] " over )_'_OO kw.
Amount to be collected bydemand rate £528, 600

120,000kw. 6 $1.71 net ($1.%0 gross) 205,200
323,400

99,700 kw.d $1.425 " (#1.50 gross) 142,073
lgl, 327 .

3,800 kw. @ £1.14 " (21.20 gross) 5,532
* 85,795
&5,400 kv. 8 £0.95 " (#1.00 gross) 21,130

Deficiency ¢ L,665

5 28,600
Total amount £523,935

Total collected by energy rate 478,800
» " ® demand " 2
31,002,755
Total amount required 1,002,400
Excess S 335
Demang rate
Grosas Net
$1.20 per kw, first 100 kw, $1.71
1.50 " * next 100 " 1.425
1.20 " . " 200 " 1.14
1.00 " " all over 400 .95

Energy rate
.9 cents per kilowatt hour

5% discount for prompt payment
- 123 -
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nerator units,
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Overhe=d conductors
conductors
Industrial services
Line trarneformer and

m

£104,000 -
56,000,000

100% power factor
90% " "
g% " "
jok "

"

nerator unit, hyd

devices

Total investment

Exhibit p

POWER FACTOR BONUS AND PENALTY FOR INDUSTRLAL CUSTOMERS

Total Per cent Total
Investment Effected Investment
Effected by
Power Factor
$950,000 Generators 30% 285,000
650,000 Effected 30% 195,000
30,000 " 20% 9,000
300,000 / 25% 75,000

kw-hr. utilized at 80% vower factor.

Fel D0

= .625

ilncresse or
Decrease 1in
Cost per kw-hr.

L%§;%, = S ahes .0370¢
;%%g%“ = 1650 .0205¢
i;%ii_ = .1855 .0000¢
;%%;%_ SR onZe .C265¢
;T%%%“ = 1 SoRT0 .0615¢
;%%g%.. - .2960 .1105¢

Allocated to

tndustrial
Customers

188,000
129,000
5,900
49,500
115,000
(5,000
50,000
82,000

$694 ,400

Avg. cost

per kw-hr.

at 80% P.r.
1. 785
1.785
1.785
1.785
1.785

1.785

$104,160.

Per cent
correction

-6.60

-3.56

.CO

4.72

11.4

20.5

Multiplying

Constant

+9540

L9644

1.0000

1.0472

1.114

1.205
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Exhibit q

INTUSTRIAL RATE SCYEDULE

THE HYPOTHETICAL POWTR CORPORATION

Rate No. 3

Who may take service

Nature of Service

Rate
Demand Charge

Energy Charge

Discount

B, STATE

Regular Primary Power Rate

. Any power users in the City of B, or in the

vicinity thereof with a demand load of 50
kilowatts or over.

Twenty-four (24) hour, alternating current,
60 oycle, three phase, 4000 volts,

A - Transformer-installation owned by the
customer.
$1.80 per kilowatt per month for the
first 100 kilowatts of maximum demand.
$1.50 per kilowatt per month for the
next 100 kilowatts of maximum demand.

$1.20 per kilowatt per month for the
next 200 kilowatts of maximum demand.

$1.00 per kilowatt per month for all
over 400 kilowatts of maximum demand.

B - Transformer installation owned by the
Corporation. .
$2.00 per kilowatt per month for the
first 100 kilowatts of maximum demand.

$1.70 per kilowatt per month for the
next 100 kilowatts of maximum demand.

$1.30 per kilowatt per monthfof the
next 200 kilowatts of maximum demand

$1.10 per kilowatt per month for all
over 400 kilowatts of maximum derand.

PLUS TYE FOLLOWING:

0.9 cents per kilowatt hour for all the
kilowatt hours used per month

A discount of 5% will be allowed on above
rates if bills are paid on or before the
15th of the month immediately succeeding
that in which service is rendered.



Secondary Metering

Monthly Maximum Demand

Powsr Factor Correc-

tion

Miniwum Charge

Approved - Decembar 3,

If secondary metering is used, 4 per-
cent will be added to demand and energy
as meters for transformer losses and the
corrected amounts used for billing.

Maximum demand shall bs determined

wmonthly by measuring the highest average
kilowatt demand maintained by the customer
over a period of fifteen minutes.

The power factor multiplier constant in
schedule approved December 3, 1532 shall
apply to above rates,

Tne minimum charge shall be the demand
cnarge as given above and shall not be less
than the demand charge on the reservation
as requested by the customer.

1532

A, Public Utility Commission Effective - January 1, 1933
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Exnibit r

THE HYPOTYETICAL POWER CORPORATION

B, STATE

POWER FACTOR CORRECTION SCHEDULE

Definition and
How Obtained

Metnod of Application

To Whom Applied

Power Factor shall mean the average

power factor maintained by the customer
during the month or period of time for
which the demand is measured and shall be
determined by the reactive component

meter method and shall equal kilowatt hours
(KWH) divided by the square root of the sum
of the squares of kilowatt hours (KWH) and
reactive kilovolt ampere hours (RKVAH),

The multiplier constant given below corres-
ponding to the power factor as found by the
above method shall be applied to the actual
measured monthly demand &nd the actual
measured monthly consumption of electric
energy. The result in each case which will
be known as billed demand and billed KWH
shall be the basis for rendering customers
bill.

The Corporation reserves the right to
apply the abovse correction to the electric
energy consumred by any power customer
whose demand is 50 KW or over.
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Exhibit r (continued)

TABLE OF CONSTAMTS

Percent Perocent Percent

Power Mult, Power Mult, Power Mult.

Factor Constant Factor Cons tant Factor Constant
100 9340 &2 .9928 64 1.0974
99 .9370 8l 9964 63 1.1041
98 9401 80 1.0000 62 1.1108
97 9431 719 1.0047 61 1.1124
96 9462 78 1.0094 60 1.1140
92 9492 72 1.0141 59 1.1231
9 .9523 7 1.018%8 58 1.1322

«9553 75 1.0236 57 1.1413

92 .958 74 1.8&8} 56 1.1504
91 .961 13 1.0430 gE 1.1605
90 9644 72 1.0477 1.1696
&9 .9679 71 1.0524 53 1.1787
88 .9715 70 1.0472 52 1.1878
8 .9750 69 1.0539 51 1.1969
8 .9786 68 1.0606 50 1.2050
85 .9821 67 1.0773
84 .9857 66 1.0840
83 .9892 65 1.0907

Approved - December 3, 1932 Effective - January 1, 1933

A. Public Utility Commission
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Exhibit ¢

AMOUNT OF SUBJRBAN CUSTOMER ENERGY REQUIRWMENTS

Consumption
per No. of
Statement Statements
kw-hr,
0=-10 660
10 - 20 900
20 - 30 6150
0 - 40 3000
0 - 50 2000
50 - 60 1200
60 - 70 1000
70 - &0 800
&0 - 90 700
90 - 100 550
100 - 110 EOO
110 - 120 50
120 - 1&0 400
120 - 1490 350
140 - 150 300
150 - 160 260
160 - 170 250
170 - 180 210
180 - 190 170
190 - 200 160
200 - 250 270
250 - 300 250
300 - 350 170
350 - 400 100
Over 400 200
30,000

Summation
of all
Statemants

5,660
10,560
16,710
19,710
21,710

22,910
23,910
24,710
25,410
25,960

26,460
st
27,

27660
27,960

28,220
22,470
28, 680
28,850
29,010

29,280
29,530
29,720
29,800
30,000
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Avg., Kw=-hr,
per
Statement

Total Kw-hr.
for
Block

28,300
73,500
153,750
105,000
103,500

66,000
65,000
60,000

59,200
52,250

52,500
51,750
0,000
7,259
43,500

40,300
41,250
36,750
31,450
31,200

60,750
68,750
55,250
37,500
85,000

1,500,000






Exhibit u

SUBURBAN RATE DETYRMINATION

No., of kw-hr., sold in each block

First block of 25 kw-hr, 527,800
Next " " 25 " 290,750
Next " " 150 " 512,200
Over 200 kw-hr. 109,250
Total 1,500,000

No. of kw-hr. sold at minimum rate 2%,300 kw-hr. from 5660 statements.
587 &00 kw—hr. first block

00 on minimum bille
55 §,500 kw-hr. collected for in first block at block rate

Amount to be collected £73,300

Collection at minimum rate
5660 customers & 90¢ N O u
559,500 kw-hr. @ 7.2¢ 40’ 28&
357 952

290,750 kw-hr. @ 4.23¢

512,200 kw-hr. € 2.7¢ sig:sgé
3 W— r. °
$ 1,79
109,250 kw-hr, @ 1.&¢ 966
Excess ¢ 172
{3,300
Total amount 873,472
Gross Net
8.0 ¢ first 25 kw. per month 7.2
4,7¢ next 25 " w 4.23
3.0¢ " 150 " " 2.7
1.8¢ over 200 " " " 1.62

Minimum bill $1.00
Less 10% for prompt payment
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Exhibit v
SUBURBAN RATE SCHEDULE

THE HYPOTHETICAL POWER CORPORATION
B, STATE

Rate No. 4 Residence Service - Suburban

Who may take service Any residence outside of corporate limits
of the City of B

Nature of service Twenty-four (24) hour, alternating current, ;
single phase, 60 cycle, 120-240 volts, }

This rate applies to all uses of electricity
in the home including electric ranges and
otner large appliances. No special rate

is offered for electric ranges as thie

rate is very favorable to the use of such
equipnent. The ordinary uses of electricity
in the home come in the first two steps of
the rate, so that practically all elec-
tricity used for electric ranges and other
large electric appliances is paid for at

the third and lowest step in the schedule,.

-

Rate & cents per kilowatt hour for the first 25
kilowatt hours used per month.

4,7 cents per kilowatt hour for the next 25
kilowatt hourse used per month.

3 cents per kilowatt hour for the next 150
kilowatt hours used per month,

1.8 cents per kilowatt hour for all over
200 kilowatt hours used per month.

Minirum charge #1.00 per meter per month,
Discount A discount of 10% of the above rate will

be allowed on all bills paid on or before
last discount day shown on bill,

Approved - December 3, 1932 .
A. Public Utility Commission Effective - January 1, 1933
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Exhibit w
COST OF MUNICIPAL STREET LIGHTING

Annual Utilization
kilowatt-hours

2,500,000
Loss between generating station and meters 2.56
Generation required at station 2,565,000
Load factor 419
Kw, demand at generating station 700
Total Annual Charges
Fixed charges (122.1h per kw. demand) $£15,500
Energy charges (.00686 per kw-hr. utilized) 17,500
Customer charge 69,500
Total annual charge 102,500

Unit Charge per Kw-hr, Utilized

Fixed charges $.00620
Energy charges . 00700
Customer charges .02780
Total annual charge (dollars per

kw-hr, utilized) £.04100
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co i WEN SRS ND UNIT CHARGFS TOR SERVICE
1, Regidential Commercial lndustrial Suburban Municipail
St. Lighting
75,000 101,800 30%,600 3,700 9,000
" : :?“ 115,000 369,800 11,100 L5500
¢ {00 LS00 34,200 1,100 1,000
ta S )0 155,100 ug 300 34506 2,000
K ) 1 137,600 43 400 23,600 18,800
; . 22,400 11,300 6,400 14500
{ ¢ 1,000 3200 200 2,600 4g., 000
( 2335000 200 2,800 100
Ne 1,100 100 1,%00 00
‘ 6,200 400 &,100 100
T 20,0 42,400 190,800 4,900 5,500
I ble 1 13000 100 1,200 Q0
Total ,250,000 611,500 460,300 1,002,400 (3,500 102,500
s n 000,000 3,500,000 16,500,000 56,000,000 1,500;00 2,500,000
U r Kw-hr. Utilized
Fi s «H778 « 6169 «H420 + Hh800 + 560
Ge . . : 3 ,?;7} 6969 .6§O§ » THOO . 620
xed oo i : - OOHL, .0692 0611 « Q733 « 04O
> b 2 n & s‘/;),zjf 10915 ,0862 .lOOO 0080
e ’ 2 09623 8339 SO715 1.573% by LT
e : ) 4252 + 1557 .0202 4267 . 060
« 1556 0194 . 0004 1133 1,960
21637 <0139 « D004 <1867 040
: Q0763 0067 .0002 « 0867 -
. i selox ‘. “3? 11'; . O’"‘l % . OOO? . 5400 . 0)4-0
U3 . 2569 . 3407 <3267 .220
] 137 0719 . 0006 .0002 . 0800 00
Total N0 L.5296 2.7897 1.7900 4.8867 4.100
/
{
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General Investument and Operatinz Ratios

A comparison of tne financial reports
of successrul elactric utilities showa consistent relation
betw2en similar items, These relations, which can be re-
duced to either ratios or percentagss, fall within rather
narrow limits.

Tne investment in fixed capital will
usually be 4 to 5 dollars per dollar of annual revenus for
steam generating plant., The spread for hydro electric is
greater dus to ta2 graater variety of conditions., The ratio
for hydro elzctriz plants }s 4 to & dollars investsd per
dollar of annual revsnuz, Stated in other words, the turn
over of capital only occurs once svery 4 or 5 years. This
indicates tnat considsrabls judgment must be used in making
additions tu tas fixed capital; This can be contrastsd with
automobile factoriss wnich nave in normal times only 60 cents
invasted per dollar of revsnue. Retail stores usually turn
over tn2ir investrent 4 to 5 times each year and in soirs cases
ags hign as 80 to 9V times a year.

Anotner ratio which is us=d as an index
to indicate the operating sfficiency of an electric utility
is the operating ratio. This is the ratio of operating ex-
penses (excluding retirzssent provisions but 1ncluding.taxes)
to the revenue. This ratio should be betwesn 45 and 60 per
cent. The lowsr figure respresents bettsr operation,

A zenczral rule uszd by utility managers

to check th=s operaticn of the propsrties which considers both
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tne relation of invastauznt to revenue and tne relation of
operating costs to r2venus is, "The operating ratio, ex-
pressed as a p=r c¢2nt, should not bsa greatsr than 100 minus
10 times tae ratio of investmsnt to revenue". The hypo-
thetical electric utility wanich nhas besn analyzsd has the
following ratios:

Invsstmant to revenue

210,902,200
£ 2,257,900

4.y

Operating ratio

£1,302,00)
2,257,000

57.2 per cent

The nizhzst desirable oosrating ratio as determined by rule:

12,909,900
—_— - Nno

The nigher the ratio of investment to revenue the lower must
be the operating ratio. If a utility has $6 invested per
dollar of rsvznue, than th2 opsrating ratio should b2 on the
order of:

100 - 10 x 6 = 4O per cent
dydroelectiric propertiss usually have a low operating ratio;
between 25 and 50 per c2nt.

A gensral rule ussd for checking the
safety of bond inters2st and principal is "The net incoms
plus retirewsnt provisions should not be less than 20 per
cent of tue revenue"., Tnis check applied to the hypothetical
utility snows:

Net income  #375,000
Restirement 500,009

Total $675,000 which is 30 per cent of
the annual revenus,
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Tae desirable ratio of bonrd issuss
(long term dedbt) saould not be wore than six times tn2 net
income pius ratirerent.

The cost of the entire electric vroperty
per kilowatt of generating capacity (not includirg r2s=srvsa)
is betw22n 23100 and #4050, The higher unit cost prevails in
citizs wner=2 extznsive distribution systers are necessary due
to density of population aﬁd traffic.

The following table shows the unit cost
of tn2 savaral iters that mak3 up tne electric utility proper-
erty, per kilowatt of generating cavacity (not including
resarve capacity).

Table XII

Unit Cost of Property

Itenm Par cent sorral Cost per
of Range Kw, of
Total Capacity
Intangiole fixed capital & .5 to 1l t 3
Land 2.3 l to U4 &
Structures 11.5 9 to 13 38
Generating station 36,7 30 to 4D 120
Transmission & distribution 37.4 30 to 49 124
Customer installation 2.7 2 to 4 9
General Equioment 1.7 1l to 3 5
Overnhead costs _ 6.5 5 to 10 23
100.0 £330

Tae zen2rating capacity (including 20
to 25 per cent for reserve) regquired per 1000 populaticn

will usually b2 from 2200 to 420 kilowatts.
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Residential customers will uses from
530 to 790 kilowatt hours per year. Comm2rcial and industrial

uston2r reguira:zents have wide variations.

(@)

The loss2s due tc transrission and dis-
trioation of electric ensrgy are depenaent upon tne design of
tne systam. If transformers are w21l loaded and the systenw
of zood design, trnis loss will be abcut 10 per cent, A poor
system may havs losses of 20 per cent ¢f tas net genceration,

Ta; revanue per capita should be from
£15 to #30 depsnding upon the industrial devzalopmant of the
territory.

Tans Tollowing table shows the division
of tne operating expenses using the revenue as 100 p2ar cent.
Table XIII

DPivision of Operating Exp2snses

Pzr Cent of Revenue

Averagze Normal
Variation
Production expense 4 20 to 30
Transrission expense 2 1l to U
Distribution exoenss 5 3 t0 8
Utilization exp2nse 3 2 to b5
Coaxinarcial expsnse 2 1 to 4
Naw Business expenss 1 0 to 2
Genaral and disc. expenss g 5 to 12
Ketirement expsenssz 13 10 to 20
Total 58
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The following figures taken from the
Statistical Bulletin of the National Electric Light Association

June 13931 are indicative of the size of the electric utility

industry:
Value of property $12,250,000,000
Capacity of gensrating stations, kw, 32,600,000
Power gsnerated, kw-hr., pa2r yr. £&,500,000,000
Opsrating rsvenue, per yr. ® 2,125,000,000
Residential customers 20,330,000
Commercial customsrs 3,680,000
Industrial customers 540,000
Total customers 2k ,550,000
Population served &5,000,000
Percent of total population 70
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