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Understanding Your Electric Bill:
Saving Money On Demand Charges and Power Factor

Introduction
Massachuseits manufacurers have a number of oppormumnes avabable o them o redoee the cost of clecmeny. These mclude

financial incentves o implement energy efficiency measures and install rencwable encrgy technologies; faalines also have the
ahality tor reduce overall monthly demand charges. OTA 35 providing this Fact sheet 1o help manufacturers better understand their
clectric ball so they can save money by reducing demand charges and improving opeeating efficiencies in their use of dectncny.
Demand Charges

While businesses can realize cost savings through tradinonal energy efficiency measures, additonal cost Electric demond is
reductions can be achieved by lowenng monthly demand charpes.  Every eleconie bill thar your faciliry the measure of the
receavies includes charges for both cleconoiy wse and efectrme demand. Elecinciry use 15 measured m pznknrmr_zx.imum
ksbowrart-houes (KWh), and reflects the consumption of electricity over a grven peniod of tme—typically a rate of electricity use
month. Demand charges are based on the peak demand (maximum rate of clectncity consumption m wﬂ:ﬁﬁi}:::
kabowrares (kW) at your fachty each month over a specific ame mterval, tvpacally 15, 30 or 60 manutes. and is expressed as
The higher the peak consumpoion over the demand neerval, the more you will pay in electric demand kilowrtts (k).

charges on your bill.

The specafic nme mrerval and defiminion for the elecine demand thar 18 used in caloulanng the demand charpe on your monthly bills
15 found in your electric eate that can be obtained from your wility's website. The electric re typacally appears on your monthly
hill a8 a code with the ttle of the e (for example “Time of Use — (-3"). The onit demand charge, defined as dollars per kilowatr
(§/ kWY, 15 wsually shown on your monthly bill, and is docomented in your deceric rate. Peaks i demand can be caused by large
current deaws, such as the starmng of large motors, mming on induction furnaces or the use of compressors or ovens.

To help you o better understand your clecmicity use and to contoel demand, it 15
supgested that vou anabyee vour daily load profile to leam how electricity 15 used

within your operatons over ime (see Figure 1), This will allow you o idenify
ways to reduce demand. Some suggestions for reducing electric demand include:

Anather benefit to evaluating vour Ioad profile s the ability 1o wentify and reduce
wasted clecenaity use (e, if clectricity s being wsed ar nmes or days when it's

Extend or stagger the tme when your equipment s stasted op fo minimaes the
peak usage over the time meerval on which your demand s based.

Use soft stariers on your lamger motors o reduce current deaw doring siarr-up.
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Your doily load profile shows
Sources of Load Profile Data the enerayy ise by time of day.
Specific boad profile data can either be obtained from vour electric provider ar F i

from an interval recording meter installed at vour facility.

Nanonal God customers can subscribe to a load mansgement ol clled Encrpy Profiler Online™ o access their facility's
interval oad data online to help in undemstanding how electricity is wsed within their operanons over time. For example, vou
can feview load profiles by day, week and month, view wsage history, and identfy opporumnes (o shift energy usage w0 lower-
cost ame periods. Detailed information is avalable on Nanonal God's websare: -
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Eversource custmmens whi use more than 300 EW per month can use the load management tool, Encrpy Link, 0 access their
load profile data on a 15 menote dday for use inanalvss, reducmg peak demand and planoing on their websie: hopa /0
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Unatil or muntcipal provider customers should congact their provider 10 determine whether they can supply your

load data to you, 1Fs0, ask in what fime interval i would be reported (it's commonly reported i 15 minute intervals).
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Power Factor
The power Factor at your faciboy may be considered by your electricity provider i deternimng the demand, for billing pumposes,
that is used in caloulating vour monthly demand charge. This can have a significant impact on your total demand charpes and your

monthly elecraciey billt

While your power factor may vary over nme, gencrally speaking, a high power
factor wndicates effechve wolizaton of electrical power, while a low power factor
indicares poor utilbanon.  Power facoor 5 expressed as the rano of BW m EVA
(kilovolt-ampenes) deivered by vour electne provider.

Levw povwer factor 1 cavsed by inductive loads, such as transformers, high-intensity
dizcharge lightong, and electaic motors operated at less than full Inad (which often
ooours in cycle processes such as convevors, compressors, and HYAC fans). The
clectric proveders in Massachusents typically require @ power factor of 90% or
above, which means that the mbo of EW/EVA should be > 9%, The effect of
having a power factor below the minimum: stpulared by vour provider wall be tha

Power Factor

The power facter' of an AC electric
power system is defined as the ratio of
the real power flowing to the load (in
kW) to the apparent power in the circuit
{in kWA), and is a dimensionless number
between 0 and 1. Real power is the
capacity of the circuit for performing
work in a particular time.  Apparent
power is the product of the current and

you will pay miore in demand charges than vou would if the power factor was above voltage of the circuit. Due to enersy

stored in the load and returned to the
source, or due to a non-linear load that

the: roguired minimuom. This extra amount 18 charged by a wiliy so they can
recover ther costs for mantinng 2 pood power factor on therr distribution

Tk distorts the wave shape of the current
Tips to Im i Vo P While the monthly facibey power factor s drawn from the source, the apparent
Fact L-l.‘il.l.'tﬂ}' ot ﬂtciﬁculkg._‘ 5hnwn. on '_.'nu.r bill, 1x .1'5 power will be greater than the real
« Add power factor correction likely thar power factor s considered in power.

capacitors (also referred to determumng vour demand if you sec both peak

as a capacitar bank) 1o the EW and peak EVA soated on your il You can confirm whether vour provider considers
plant electrical distribution power factor m detesmimng the monthly demand (KW charpe and, if =0, what their mimmum
system. required power factor i, by consuling the definiton of demand charges i your electnc e,

» Install equipment with good
power factor, e.g., adding a
variable frequency drive
{VFD) to a lightly or variably
Iloaded induction motar.

of contacting your provider. Tips 1o improve your power factor ane shown i the box o the
left. PMease keep in mind, however, that iof your power factor is already above the
minimum level required by your provider, increasing it further will not reduce your
demand charges. Also, if 15 not necessary to correct your power factor if if 15 not considered

by vour clectacity provider in detesmuning vour demand charpes.
Addinonal information on power factor ss provided 10 DOEs tip sheer Redocmg Power Facror Cost -
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Technical Assistance Options

Improving load manapement and power factor, if nocessary, can help you reduce vour demand charges and, therefore, voor toal
clectric costs. OYTA 15 avalable o cvaluate your electne bills 1o assess the magmtode of your demand charges, and determine
whether you are being penabized for a low power facror.
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The Office of Technical Assistance and Technology (OTA) bas developed a senes of fact sheets on Resource Conservation
practices and ssues. To see the other fact shieers please wisit the O A webs=ie. OTA is 8 non-regulatory office within the
Execotrre LMfice of Encrpy and Environmental Affuies (EEA) that provides a range of non-regulatory assistance services o help
busincsses cut costs, impeove chemical wse and energy efficiency, and reduce enviconmental impact in Massachusets,  For
further informanion aboot energy efficiency and renewable energy; or abour OFTA's technical assistance servioes, contace:

Office of Technical Assistance and Technology, 100 Cambridge 5t., Suite 900, Boston, MA 02114
Phone: (617) 626-1060 Fax: (617) 626-1095 Website: hitp:/ fowrw. mass.gov fcoa/ota
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