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The structure of electric
utility rates
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In Chapter 31 the following statementwas
made:" ... an energymanagementprogram
cannot be instigateduntil the analyst has a
thoroughunderstandingof the utility’s rate
structure."Thischapterwill addressthefunda
mentals of the philosophy and techniques
most commonlyemployedin ratestructures.

Basically,two componentsof cost areasso
ciated with the productionand delivery of
electricity. Oneis thefixed cost or investment
cost in conversionand distribution systems.
As has beenstatedin otherchapters,this cost
is related not to the energy delivered or sold
but rather to the rate at which the plant can
convertanddeliver the energy. As is the case
in any energy conversionsystem, then, the
investmentcost is seento relateto thepower.
In electricalterms,the powerunit is the watt,
or more commonlythe kilowatt kW.

As a plant with a certain powercapacityis
operated,it delivers energy,in units of watt
hoursor kilowatt hourskW-hr. The second
componentof cost, generallycalled the vari
ablecost,relatesto theenergyconverted.This
cost includes fuel, supplies,labor, and other
elementsthat changewith plant utilization.

The most widely acceptedphilosophy of
pricing electricityis to relatethechargeto the
customerto the cost to the supplier.A simple
analysisof the cost to the supplierper unit of
energy delivered revealsthe relationship be
tweencost and plant utilization. One way to
expressthis utilization is by the term load
factor LF. The load factor, expressedfor a
time spanof oneyear, is:

or

LF = kW-hr/kW 8760.

If, as anexample,a plantcanbeconstructed
for $500per kW, andanamortizationschedule
revealsa need for, $120 per kW per year to
amortizethat investment,it is readily seenthat
if only I kW-hr is producedin a year, the
investmentcomponentchargefor that unit of
energyis $120. If, however,theplant produces
8760 kW-hr for that investment,the invest
ment burdenper kW-hr is 1.37g. Thus, the
fixed cost on a unit of energybasisvarieswith
the load factor. Continuing the example,
assumethat the variable costs fuel, labor,
etc. to producea unit of energy are hr per
kW-hr. The cost per unit delivered can be
expressedby the equation:

amortizedfixed cost
Cost = variable cost +

LF 8760

Solving this equationfor our example,we
obtain:

K,, = I + I.37LF c per kW-hr.

This equationis plotted in Fig. 32-I. The
graph clearly illustrates the remarkableim
pact of investmentcost on the cost of energy
producedas plant utilization varies.

In developingratesthatarethestructurefor
chargingthe user, the philosophy of relating
the chargeto the production cost is usually
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implementedby treatingeachuseras thougha
miniplant and distribution systemwere pro
vided exclusivelyfor him. Thus,a curve such
as the onein Fig. 32-I is theoreticallyapplied
to that customer’suse pattern.

Thesimplestof ratestructuresis the straight
decliningenergycharge,a rategenerallyavail
ableto small andstatisticallyconsistentusers
such as residencesand small commercial es
tablishments.This rate is basedon a statis
tically definedminimumload factor; then,as
usageincreasesimplying an increasingload
factor, the unit ratedrops.

A common rate for larger users,called an
"hoursof use"rateora "hiddendemand"rate,
puts the burdenof load factor control more
directly on the purchaser.It is generallybased
on a monthly incrementapproximately720
hours and has declining blocks of energy
chargesbasedon hoursof useof the maximum
metered15-minuteintegrateddemand.Using
the datain Fig. 32-I and assuming10 percent
abovethe productioncost as the selling rate,
the following rate might be established:

LF, % Hours of use c/kW-hr

20 First 44 8.8
40 Next 144 4.5
60 Next 44 3.6
80 Next 144 3.0

100 Next 144 2.6

Generally, the last increment would be
around the 80 percent step and would be
statedas "all over432 hours."

Another rate commonly applied to large
commercial and industrial users is the rate
that completelyseparatesthe demandand the
energycharges.This typeof rateusesa billing
demandbased on the highest 15-minute in
tegrateddemand for the month, which in
essencepassesthe customer’sshareof the in
vestmentcost straight through. In the exam
ple discussed,a month’s shareof the annual
$120 cost would be $10 per kW of demand.
Some ratesadd to this concepta technique
calleda "ratchet,"wherebythe user’sdemand
chargeis basedon the current month or the
highest of any of the preceding II months
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Fig. 32-1. Cost of production v. load factor.

whichever is greater. The theory is that the
producerstill had to have thatplant capacity
available.Someof theseratesincorporatea
reduced ratchet such as 75 percent of the
previousmonths,but theconceptis alwaysto
passthefixed or investmentcoststhrough.

The energychargesin most demand/com
modity ratesare usually in decreasingcost
increments,a techniqueto rewardthe userfor
improving the load factor after all, it only
seemsfair!.

There are many othermethodsof relating
the saleprice to the productioncost,some of
them in use andsomein the planning stages.
Among themare:

* Power factor charges. The lower the
power factor on an electrical system, the
greaterthe currentampsper unit of energy
delivered.Since thecapacitylimitations of all
the electricalcomponentsare related to cur
rent, low-power factor affects utilization of
installedcapacity.Thesechargesaregenerally
in theform of eitherpowerfactor penaltiesor
KVAR charges.

* Time of day adjustments.Theseare gen
erallyavailableonly for largeindustrialusers
becauseof the cost and complexity of avail
able metering. With constructionand conse
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quently investmentcostssoaring,however,a
good deal of attention is being given to this
techniquefor thefuture.

* Time of year adjustments.The philoso
phy is similar to that of the time of day
adjustment. It is an attempt to encourage
usersto purchasetheir energyat a time when
the plant hasunusedcapacityavailable.It was
suchseasonaladjustmentsthatpromptedsuch
conceptsas "all-electric" ratesin pastyears.

* Fueladjustments.This is an amountthat
usuallyvariesby the month and is relatedto
the costof resourceenergyto thesupplier.It is
an additionalmultiplier that is applied to the
energy use kW-hr charge.

In summary, the conceptsin production
cost controlof electricityaretwofold. Thefirst

is to obtain maximum use of investedcapital
throughoptimizing load factor; thesecondis
to provide the productat the lowest resource
energyconsumptionconsistentwith available
resourcesand technology.Thesetwo should
notbe confused.And the underlyingphiloso
phy of ratestructuresis to encouragethe user
to moldhisusepatternsto enablethesupplier
to accomplishthese.

Thedifferent ratestructuresthroughoutthe
world are almost innumerable.Most, how
ever, are based on some elements of the
conceptsdiscussedabove. As stated at the
outset, the energy analyst should obtain a
copy of the ratefiling, or a syllabusthereof,at
the initiation of any investigation.Then, when
heis successfulat duplicatinghistorical costs,
he will understandthe rateand canproceed.




