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PROJECT DESCRIPTION 

Evaluate low-cost or no-cost modifications to process schedule, conservation measures that can 
result in savings, and electric billing options (if applicable as a result of plant load demand level) 
based on published utility rate schedules. This project will require an in-plant survey of major 
process equipment. 

An on-site plant evaluation and data collection effort was conducted by two Los Alamos (LANL) 
analysts Marvin Salazar and John Florez on August 26-28, 2008. The survey included 
observation and data collection during a typical startup of the facility's four largest motor driven 
machines. Information collected during this visit is summarized in Appendix A. A Glossary of 
technical terms used is included in Appendix B. 

A summary of four options to save electricity costs at Glaz-Tech's plant are provided in the next 
section. 
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OPTIONS TO SAVE ELECTRICITY COSTS 


Four major cost saving actions were identified by this project, as summarized in Table 1. 


Table 1. Summary of Glaz-tech actions, savings and costs. 
-

Action Savin~ COlt Other 
1 ljrnit Rate 4 peak Upto $lKper Mlchine downtirre See disrussion on 

reImlld to 470 kW rmnth, depending on upto 1) hours ~r . page 10. 
load factor; anrual )ear pooiible; use of 
savings up to lmiller rrotcr-driven 
approx. $7 K mdlines al&> DllSt 

be controlled 

2 Umit Rate 4 peak Upto$3Kper Mlchinedowntirre Manual cootrol wi th 
reImlld to 400 kW IIDrith, depending on 

l 

upto 8) hours ~r varying prodoction 
load factor; anrual )ear pooiible; use of schedule llBy be 

savings awrox. ~ler rrotcr-driven difficult; installation 
$25K ma::hines al &> DllSt of electrical alarm; 

be controlled and interlocks 
neered 

~ Up to $} K perConvert furnace, hot ESCO puj ect wit1 . Price ri sk; savings 
Irelt proces;; to rmnth, depending on defer instal lation based on projected 
mtural g;:ls heating load factor; anrual cost, may exceed electric versus gas 

savings awrox. $8K $~K(1BD) cost per Btu. 

-4 VFD retrofits for Upto $5Kper ESCO puj ect will Ex. Hitachi SJ300 
eligible rmtor-driven rmnth, depending on defer installation series VFD or 
machines load factor; anrual cost, may exceed equivalent (variable 

savings awrox. $}OOK(lBD) torque appication) 
$4OK 

-

The order in which Glaz-Tech implements each action is important. Action 1 requires a no-cost 
change in metered demand. Action 2 builds on savings made possible by Action 1, and so forth. 
Savings estimated for Actions 1-4 are cumulative, assuming they are implemented in this order. 
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COST OF ELECTRICITY UNDER EL PASO ELECTRIC TARIFFS 

Generally, El Paso Electric CEPE) uses one of three tariffs to calculate electric bills for New 
Mexico commercial and industrial customers. The choice of tariff is determined from the 
customer's peak demand during a billing month. "Demand" is the rate of energy consumption 
measured in kilowatts (kW), while "energy usage" is measured in kilowatt-hours (kWh). It is 
important to emphasize that the tariff is determined from the customer's peak demand. That is, 
EPE averages the instantaneous demand over a thirty-minute interval, and the peak demand is 
the highest of the 30-minute average demands for the month (or billing period). 

Glaz-Tech Industries is billed by EPE under Rate '4 for service to the Santa Teresa facility. To 
qualify for this rate the monthly electrical power demand must range between 50- and 800 kW. 
Energy usage ranged between approximately 89,000 to 122,000 kWh during a twelve month 
period (July, 2007 to July, 2(08). Glaz-Tech's monthly billing demand ranged between 
approximately 435 to 540 kW during the same twelve month billing period. The current demand 
charge at Glaze-Tech for a 12 month billing period increased the facility'S annual electric power 
bill by approximately 37 percent or $69,000. A summary of Glaz-Tech's metered electric usage 
and costs is shown in Table 2. 

Table 2. M dEl ·U dC July 2007 to Julv 2008. - ~ 

Utility Billing Period BiDing Energy Energy FPPCAC Demand Taxes and Load 
From To demand usage charge charge ' ch~rge fees Total biD factor 

18-Jul-07 17-Aug-07 454 103,494 $8,405 $643 $5,446 fees $15,690 31.7 

17-Aug-07 19-5t!P.-07 466 98,712 $8,126 I $667 $5,595 $1,161 $15,575 26.7 

19-5ep-07 18-Oct-07 444 118,222 $9,360 $449 $5,331 $1,222 $16,388 38.2 

18-Oct-07 19-Nov-07 459 112,689 $9,038 $149 $5,507 $1,186 $15,905 32.0 

19-Nov-07 17-Dec-07 470 I 89,883 $7,547 $621 $5,642 $1,111 $14,900 28.4 

I7-Dec-07 17-Jan-08 435 100,427 $8,138 -$891 $5,216 $1,006 $B,495 31.1 

17-Jan-08 18-Feb-08 454 i 16,949 $9,308 -$419 $5,453 : $1,158 $15,526 33.5 

18-Feb-08 18-Mar-08 524 107,955 $8,932 -$331 $6,285 $1,201 $16,112 29.6 

18-Mar-08 17-Apr-08 466 119,911 $9,543 -$193 $5,588 $1,206 ' $16,169 35.8 

17-Apr-08 16-May-08 518 . 97,388 $8,206 $980 $6,217 $1,243 $16,672 27.0 

16-May-08 17-Jun-08 518 122,210 $9,867 $1,242 $6,214 $>1,398 $18,746 30.7 

17-Jun-08 21-Jul-08 540 110,964 $9,184 $1,127 $6,474 $1,354 $18,166 25.2 

Table 2 shows, for each month: demand, energy usage, total billing, and a quantity called "Load 
Factor". Load factor is an important concept to understand. It is calculated by dividing the 
plant's average demand by its peak demand. The average demand is determined by dividing the 
total energy consumption by the number of hours in the billing period. For example, from Glaz
Tech's May 2008 electric bill, the total energy consumption was 122,210 kWh and the billing 
period was 32 days or 768 hours. This gives an average demand of 159 kW. It is equivalent to 
operating 24 hours a day with a constant demand of 159 kW. The peak demand for the month 
was 518 kW, so that the load factor was 159/518, or 30.7%. As a general rule, electric utilities 
penalize commercial or industrial customers exhibiting low load factors. Therefore, to minimize 
electricity costs, a customer must increase load factor. 

NOTE: Glaz-Tech provided eleven monthly bills for use in this project. Nine of twelve bills are 
in error due to a temporary meter reconfiguration performed by EPE. The months are September, 
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2007 to June, 2008. This error results in billed amounts equal to approximately one-third of total 
demand. Billing data reveals a meter change on June 26th at approximately 11 :00 AM. The meter 
change provides accurate billing for late June and early July. The July through August, 2007 
billing also looks correct. As a result of the metering errors, data for these billing cycles were 
estimated. A data scaling factor (2.7) was calculated by taking the ratio of average metered data 
for the correctly billed months and dividing by the average metered data for the incorrectly billed 
months. 

TYPICAL PLANT ELECTRIC USAGE 

To illustrate Glaz-Tech's hour-to-hour electric usage, data was selected from two weeks during 
July and August, 2008. This period is important because it includes higher-cost time periods of 
the year (corresponding to highest plant demand). Based on the raw metered data, billing demand 
exceeded 530 kW during this two week period. The data also indicates Glaz-tech's demand 
dropped below 390 kW for an average duration of approximately twelve hours during part of 
each day. Typically, hours of low demand occurred between 8:00 PM and 2:30 PM. 

Displayed in Figure 1 is the average plant (Monday thru Friday) electric demand estimated from 
metered data July 14-18 and August 11-14. 
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NOTE: Averaging hourly values tends to reduce demands since Glaz-Tech's pattern of electric 
usage varies slightly from day-to-day; as a result, "Demand (kW)" values shown in Figure 1 are 
lower than raw metered values by approximately 200 kW. The plotted values are still useful for 
determining usage variations over time. 
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Figure 1 shows significant variation of demand during weekday hours. The weekday peak 
demand is approximately 300 kW while low demand is approximately 75 kW (a difference of 
300%). This pattern indicates a condition of consistently low daily load factor, which is costly in 
terms of electric billing. However, high load factors are potentially difficult to maintain month
to-month due to maintenance scheduling, downtime, and other issues. In addition, changes in 
EPE's rate tariff and Glaz-Techs' usage patterns must be made to reap potential savings from 
improved load factor. These changes may require re-scheduling of equipment or hardware 
retrofits, which will incur cost. The cost and benefit of each option must be considered before a 
decision to implement such changes is made. 
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COST OF ELECTRICITY ASSUMING IDEAL LOAD CURVE 

In this section, we offer an analysis of an "ideal load curve" that would result in load factors 
approaching 100%. It is based on the same energy-consumption values as those presented in 
Table 2, but adjusted to estimate the effect of reducing peak demand. This corresponds to 
rearranging Glaz-Tech's scheduling and timing of production processes, but performing the same 
processes each month as those performed during the July, 2007 to July, 2008 time frame. 

Results of the analysis are summarized in Figure 2 and Table 3. 

., 
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Table 3. Y --- ---,..tand---- -- . ---"- for hi2her load f: 
Highest Yearly Yearly Average Load 

Demand kW Cost Savings Factor 
-

540 $188,554 31%-
$184,995 $3,055 32%480 

$8,645440 $179,405 34% .. 

$169,475 $18,575 38%390 

I Savings are based on Glaz-Tech's electricity bills for July, 2007 through July, 2008. Peak demand 
corresponds to the highest demand that would be measured over the entire year. Also plotted is the 
number of hours which Glaz-Tech would need to re-schedule production to achieve the targeted peak 
demand. 
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What is the cost of reducing peak demand in terms of production? This question needs to be 
answered to determine how much processing must be shifted to achieve the desired demand 
reduction, or higher load factor. Figure 3 shows a plot of the number of hours during the year 
that the specified peak demand was exceeded. 

Fhmre 3. Hours Der year that electric demand was exceeded. 
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Based on Figure 3, 500 kW demand was only exceeded for 10 hours per year. The savings to be 
gained by reducing demand to this level is negligible. However, reducing demand to 400 kW 
offers significantly greater savings2

; however, it was exceeded for 75 hours per year. This 
suggests production rescheduling would be required up to twice a week consistently. 

Major rescheduling may be feasible during some work periods but it may be impractical or even 
impossible during others. LANL recommends that Glaz-Tech undertake a detailed evaluation 
ofwhich tasks can be rescheduled, estimate total hours per year ofwork that is deferrable, 
then consult Figure 3 to determine whether savings justify the potential expense. Because 
Glaz-Tech runs one shift and does not usually work weekends, the maximum load factor that can 
be achieved is probably around 40%. This estimate should be compared to Glaz-Tech's historic 
load factor of 31 % derived from data given in Table 1. To achieve significant energy savings, 
Glaz-Tech must implement measures that increase plant load factor. 

2 Approximately $18,575 as listed in Table 3; including the effect of EPE metering errors, it is possible 
that savings could be 20-30% higher than estimated. 
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EQUIPMENT SCHEDULING ACTIONS 

A set of hourly machine usage readings were requested by LANL in early September. However 
this data was not collected. Therefore all conclusions discussed in this section are based on the 
initial machine inventory listed in Table A-l (see Appendix A).We concluded that three actions 
could be used by Glaz-Tech to accomplish the necessary demand savings, as shown in Table 4. 

Table 4. Possible actions for higher load factor operation. 
-

YearlyEstkW 
I, Action Hours II Reduction Savin2s I 

Operate aD machines EXCEPT 20-30 50 Up to 
I 

IG glass insulation 6~ $4,030 
Operate aD machines EXCEPT 3045 100 Up to 
IG glass insulation 6~ and 75 $11,180 

ITT_ . 

Operate aD machines EXCEPT 
 45-75 150 Up to 
IG glass insulation 6~, 50175 $24,180 
Hp air compressors and Jet 
Stream II cutter 

-

Table 4 indicates for example that demand reductions of 100 kW will require rescheduling of the 
IG glass insulation line and 75 Hp air compressor for up to 45 hour per year. This action may 
need to be implemented weekly but on average it is probably required less frequently. While this 
suggested change in operations might be relatively low or no cost, it potentiatly affects 
production scheduling and volume of product. Additional measures should be taken to insure that 
specified demand levels are not exceeded, as discussed in the next section. 

MONITORING PLANT ELECTRIC DEMAND 

Rescheduling operation of larger equipment is not required through an entire workday, but only 
as plant demand approaches a daily peak. For Glaz-Tech, the peak period usually extends from 
approximately 3:00 to 8:00 pm. In-plant panel meters (located at EPE's service entry) can 
provide useful information on plant demand, but a more practical approach is to install demand 
alarms3

. Use of such devices is recommended. The alternative is manual control of plant 
equipment which is potentially less effective since it can be defeated without constant attention 
during high productivity periods. If manual control is used, it will be necessary to monitor 
demand at least every 15 minutes, and make appropriate corrections. Glaz-Tech's action levels 
also must be lower than the target billing demand since electric usage is likely to continue to rise 
until equipment is shutdown. If demand is exceeded over any billing interval, then a new billing 
demand level is set. Therefore, it would be unnecessary to attempt to control to lower demand 
levels for the remaining month if an exceedance occurs. 

3 This device monitors demand continuously and activates an alarm when demand reaches a user-defined level. See 
for example .http://www.electromn.com!com!htmIJdemand.htm for a functional description. 
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ESCO RETROFIT ACTIONS 

If Glaz-Tech decides the suggested equipment scheduling options are not feasible, other options 
to reduce demand and raise load factor are possible. Installation ofenergy-saving devices on a 
variety ofmotor-driven equipment is also likely to be cost-effective. The basic application to be 
described is "variable frequency drives" (VFD), a relatively new innovation that promises to 
save 50% or more of electric energy consumed by motors which are used over a range of 
variable or constant loading. EPE offers additional incentives in Texas to customers who install 
VFD equipment as a conservation measure.4 New Mexico's PRC has apparently not approved 
this program, however, if implemented, Glaz-Tech could potentially reap additional savings 
based on unit electricity costs which are lower for all machines operated with VFDs. 

VFD installation costs may be a strong disincentive for Glaz-Tech to forego this option. 
However; there is an innovative alternative known as Energy Service Companies or ESCOs that 
typically offer to perform an energy analysis of the eligible machines, design an energy efficient 
retrofit such as VFDs, install the required hardware, and maintain the system to ensure energy 
savings during the payback period, which would be negotiated with Ffhoenix Cuivre. Savings in 
energy costs are split contractually between the owner and ESCO. In this way savings are used to 
pay back the capital investment of the equipment over a five- to twenty-year period and also 
provide reduced electricity bills for the facility. We recommend that the ESCO option be 
investigated.5 

Another retrofit option to be considered is conversion ofthe furnace and hot melt process to 
natural gas heating. This is an option which should be considered during the ESCO's energy 
analysis of eligible machines. It does involve some pricing risk, although historically natural gas 
has been available in southern New Mexico for a lower price per Btu than electricity. Payback 
must occur over a 3-5 year timeframe, in order to provide adequate return on the ESCO' s 
investment. And, it is necessary to accurately project prices forward over this period to determine 
whether conversion is justified. There has been significant natural gas price volatility recently 
and the ability to project prices over a longer time frame is' less certain. If conversion is based on 
the reported price difference between electricity and gas in 20086

, approximately $8,656 would 
be saved per year. This estimate includes lower EPE Rate 4 charges as well as energy savings per 
Btu used for heating. It assumes a specific number of hours per year that the furnace and hot melt 
processes are used (2,700 hours). Glaz-Tech's gas consumption for process heating would total 
approximately 276,450 cubic feet per year using this option. 

4 See "LARGE COMMERCIAL AND INDUSTRIAL ST ANDARD OFFER PROGRAM 2008 C&I SOP" 
described at http://www.epelectricefticiency.coml. 

5 See http://www.energyservicescoalition.orglresources/whatis.htm for an overview of the contracting process. 
6 Based on average 6-month price quoted for commercial delivery of gas in New Mexico, June-November 2008. 
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APPENDIX A: ELECTRIC USAGE DATA COLLECTED BY LANL 
A meeting was held on August 27, 2008 and the following individuals were present: Marvin 
Salazar and John Aorez (Los Alamos National Laboratory); Jack Brown and Dominic Otero 
(Glaz-Tech). Dominic (Glaz-Tech's regional manager) may want to expand this analysis to 
include the company's branch plant located in Santa Fe, New Mexico. We recommended that he 
contact NMSBA to make arrangements after the initial project is completed. 

Jack Brown is the plant manager and principal point of contact. 

The following notes were collected during this meeting. Major topics are organized under 
headings, with more details provided if available. 

What are the effects ofpower interruptions on Glaz-Tech's operation? Glaz-Tech does not 
keep detailed records of electrical power blip occurrences, but according to Jack, two have 
occurred this year (2008). The outages last between 15 and 45 minutes. 

What are Glaz-Tech's shift schedules and workflow process? Glaz-Tech produces and sells 
tempered glass and operates on a 5 days per week/24-hour per day schedule. The facility's 
operations work week begins at 4:00 AM on Monday and ends at 4:00 AM on Saturday, while 
their offices are open 8:00 AM to 5:00 PM from Monday through Friday. In general the work 
flow process for a typical production run is as follows: 

o 	 Raw material 
• 	 Raw glass 

o 	 Process 
• 	 Raw glass is lifted and store with crane after delivery by vendor 
• 	 Crane that is part of "cutting line system" lifts sheet and places sheet on 

work table 
• 	 Next step will be either a, b, c or d 


a.) Fabrication 


• 	 Polishing 
• 	 Mitering 
• 	 Hand cutting 
• 	 Water-jet cutting 
• 	 Goes either to Step c). (Tempering) or package and customer 

delivery 
b). IG glass insulation 

• 	 Desiccant filed aluminum spacer (molecular sieves) 
• 	 Apply primary sealant on aluminum using polyisobutylene 

(PID) extruder 
• 	 Wash glass with IG glass washer with the use of 3 220V 

pumps (1.5 HP each) 
• 	 Manual assembly 
• 	 Pneumatic press machine (press glass onto spacer for airtight) 
• 	 Goes to hot-melt machine and heated to 400 degree 

Fahrenheit 
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c.) Tempering 
• 	 Double sanding machine (1.4 A; 480V) 
• 	 Transported by conveyor to tempering washer (conveyor 

motor details: primary 240/480, secondary 1201240V, 60 Hz, 
1 PH, 0.5 kV A) 

• 	 Next, to glass washer (one of the motors on glass washer is 
the dryer (motor details: 480V, 25 A continuous, 20 HP); 
running 100% of the time 

• 	 Next, to tempering furnace (main switch for tempering glass 
furnace details: 480/277Y V, 3 phase, 4W wire, 1600 Amps) 

• 	 Next, to blowers (2 of3 cooling blowers always on, 3rd is on 
only when they do residential glass (l to 4 hours per day) 

o 	 #1 blower is usually on (300 HP, 316 Amps, 480V) 
o 	 #2 blower is usually on (125 HP, 139 Amps, 60 Hz, 

480V) 
o 	 #3 blower used for residential glass and on 1 to 4 

hours per day (300 HP, 316 Amps, 480V) 
• 	 275 kW at startup and 90 kW when stabilized 

o 	 Note: Blowers, Quencher and Furnace together = 620 
kW, 240 kVAR at startup (lasts approximately 5 
seconds) and 301 kWand 176 kV AR after becoming 
stabilized. Used for approximately 1 to 4 hours per 
day. 

• 	 Next to furnace (details: 13 kW, 10 kVA) 
• 	 Quencher 
• 	 Process is complete 
• 	 Lighting 

o 	 21 1000-W halogen bulbs (provide lighting for work 
area only) 

o 	 Totaling to 21 kW 

How is EPE service provided to the Glaz-Tech plant? The plant is served electrical power by EI 
Paso Electric (EPE) via a single transfonner (23000/480-V) rated at 2300 KVA. Unlike 
transfonners which serve other companies visited by LANL and located within the Business 
Park, the one serving Glaz-Tech appeared aged. Glaz-Tech and all the facilities located within 
the business park are served radially by Santa Teresa transmission substation. According to Jack, 
Glaz-Tech is the plant ftrst in line along the EPE radial feed. The plant is currently served under 
Tariff 4 (Small Business), it is not offered an interruptible load option under Rate 29. 

What are the largest energy consuming process machines in the Glaz-Tech plant? During the 
visit to the facility, Jack displayed the load increase when their largest load bearing machinery is 
brought into service. As shown in Table A-I , the largest machinery is the blowers located in 
Glaz-Tech's quencher area. 
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Table A-I Summary of Equipment Ratings and Electric Usage (70% Dut v). 
Process Equipment Kw Hp Amps # Units #VFDs On/Off 

Base 
Halogen Bulbs 21 .0 21 24/7 
Drive Motor (3 phase) 8.0 14.8 1 2417 
Hoist (230 V, 31b torQue/ft) 1 .1 2.0 1 24/7 

Fabricate 

Drive Motor 10.8 20 .1 8 10hrs/wk 
Drive Motor 13.7 25 .5 10 10hrs/wk 
Drive Motor 18.0 33 .5 10 1 
Crane 16 .8 25 .0 31.2 1 
Drive Motor 6.7 10.0 12.5 1 
Air Compressor (3 phase) 33 .6 50 .0 62.3 1 
Air Compressor (3 phase) 50.4 75 .0 93 .5 1 
Jet Stream II Glass Cutting (Water) 
Machine (CNC operated) 33 .6 50 .0 62 .3 1 
Hydrolic Pump (moves tilt table) 16.8 25.0 31 .2 1 

IG Glass 

Drive Motor with VFD 13 .5 I I 25.0 1 1 
Pumps 0.8 1.5 2 
Dryer Motor (480Vl 10.7 20.0 25 .0 1 24/7 
Drive Motor 5.4 10.0 1 1 
Pumps 0.8 1.5 10.0 3 
Hot melt 20 .9 38 .8 1 

Temper 

Blower #1 Inverter (Quench Area) 180.0 350.0 316 .0 1 2417 
Blower #2 (Quench Area) 67 .1 125 .1] 125.0 1 24/7 
Blower #3 (Quench Area) 0.0 300 .0 316 .0 1 
Furnace 9.4 17.4 64 
Conveyor Motor (240/480) 0.5 1.0 1 
Double Sanding Machine (480V) 0.8 1.4 1 

TOTAL USAGE 540 .2 1130.5 1176 .9 135 3 -

When the blowers and the furnace were brought into service during the visit, monitors displayed 
an increase of approximately 620 kW and 240 kV AR. The ramp-up load increase lasted less than 
10 seconds and after the motors stabilized the load decreased to approximately 301 kWand 176 
kV AR. The meter that solely monitors blower #3 was available for observation and displayed a 
reading of 275 kW during load ramp-up and 90 kW after stabilization. According to Jack, the use 
of the blowers and furnace within the Quencher Area ranges between 1 to 4 staggered hours per 
day. Jack stated that blower #1 and #2 are used most frequently while blower #3 is mainly used 
for processing residential glass products. 

LANL asked about options to modify Glaz-Tech' s production schedule for the purpose of 
shifting electrical power load to selected times during the day or night. Jack stated that customer 
orders govern their schedule and that their corporate office in Arizona "controls what is done 
when" and that they presently have no direct control of their schedule. The control the corporate 
office imposes on the Santa Teresa plant is due to the fact that only one tempering furnace is 
available to the company and it is located at the Santa Teresa facility. Jack stated that an 

DRAFT 14 LA-UR-09-xxxx 



additional tempering furnace is expected to be installed at one ofthe company branches within 1 
Y2 months and this will relax the schedule control presently set by the corporate office. 

Glaz-Tech's work area is not heated by an installed heating furnace, but rather by heat produced 
by the numerous pieces of equipment. For this reason, there is no usage of natural gas at the 
facility. Office space at the plant is heated by space and kerosene heaters and cooled with 
refrigerated air (at present the capacity of the units is unknown, awaiting promised response from 
Jack). There are four large evaporative coolers used in the work area (115 kV, 12 A, 1 113 HP 
each). 

Does Gwz-Tech use energy saving Variable Frequency Drives (VFD) in its process machines? 
VFDs are installed on three drive motors, totaling about 60 Hp of capacity. LANL was unable to 
determine to what degree the PLC units used on other Glaz-Tech process equipment 
accomplished energy efficiency operation since they are integral to the entire machine. 
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" 
APPENDIX B: GLOSSARY OF TERMS USED 

Firm demand: A contractually chosen value used for billing under Rate 27. The minimum Firm 
demand allowed by EPE's current tariff is 500 kW. 

FLA: Full Load Ampere rating, based on maximum (design) consumption of machine. 

KW: Kilowatt, a measure of instantaneous electric demand. 

KWh: Kilowatt-hours, a measure of energy consumed over a specific period of time; calculated 
as the sum of (Demand x 0.5) for all hours in the billing period usually a month. The factor 0.5 is 
used to represent a 3D-minute billing interval. 

KVA: Kilovolt-amperes, a measure of total power delivered to the facility. 

Loadfactor: The ratio of average electric utilization divided by peak electric utilization; 
calculated as (Billed kWh)/(On-Peak demand x Hours in billing period). Values are always 
between 0 and 1. 

Load curve: A chart showing values of electric demand recorded by billing meters, shown at 30
minute intervals. . 

On-peak demand: Highest 3D-minute average kW load billed during EPE's on-peak hours 
defined as the hours between 10 am and 8 pm MST Monday through Friday. This value is 
determined by one of four conditions, as stated in the tariff. 

Rate 9 Large Service Rate applicable to customers with a minimum billing demand of 800 kW. 

Rate 27:Interruptible Power Service Rate applicable to customers with total connected capacity 
requirements of 1,000 kW. 

VFD: (variable frequency drive) a system for controlling the rotational speed of an -alternating 
current (AC) electric motor by controlling the frequency of the electrical power supplied to the 
motor. A VFD is a specific type of adjustable speed drive. Variable-frequency drives are also 
known as adjustable-frequency drives (AFD), variable-speed drives (VSD), AC drives, 
microdrives or inverter drives.: 
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