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TASK DESCRIPTION 


Evaluate electric billing options for Monarch Litho, a privately held printing-services company 
located in Santa Teresa, New Mexico, based on published EI Paso Electric utility-rate schedules I. 
This task will require an in-plant survey of major process equipment. The task report will include 
economic comparisons of rates and a discussion of low-cost or no-cost modifications which, if 
implemented, can offer lower electricity bills. 

Two Los Alamos National Laboratory (LANL) analysts (Marvin Salazar and Andy McCown) 
conducted an on-site plant evaluation and data collection effort on August 6, 2008. Information 
collected during this visit is summarized in Appendix A. 

Supplemental information regarding equipment usage and demand measurements provided by 
Monarch Litho is included in Appendix B. 

Monarch Litho's equipment layout is included in Appendix C. 

A Glossary of terms used is included in Appendix D. 

I EI Paso Electric Commercial and Industrial Tariffs page, October 10, 2008, 

<http://www.epelectric.comlS ite/ybusiness.nsf/0/ge9b76c7 4322fOad8725712dOO6df40b?OpenDocument&Start= I & 

Count=60&Expand= I &Seq= I > 
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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 actions, savings and costs identified by this projecL 
Action Savinas Cost Other 

1 Umit Rate 4 peak Up to$3K per Mnimal or nme; See proposed 
cEm and to 700 kW month, depending on reschedlJe process operating rules, page 

load factor; annual machines for 70 11. 
savings approx. hClJrs per year 
$20K 

2 Umit Rate 4 peak Up to$6K per Reschedule process Manual contrd of 
cEm and to 600 kW month, depending on machines up to 250 presses v.1th varying 

load factor; annual hClJrs per year production schedule 
savings approx. poosilje; use of may be difficult; 
$40K smaller motor-driven electrical interlocks 

machines also must needed 
be controlled 

3 VFD retrofits for Up to$5K per ESCO projoct ..... 11 Ex. Hitachi SJ300 
eligible motor-driven month, depending on deter installation series VFD or 
machines load factor; annual cost, may exceed equivalent (variable 

savings approx. $150K (5 motors) torque application) 
$90K 

4 Use Rate 4/Rate 29 Up to$7K per Mnimal or nme; no Cost penalty possible 
Interruptilje Ililing month; annual reschedlJing of for higher load factor 

savings approx. process machines operatim under Rate 
$50K required. 4; discuss Rate 

9/Rate 29 option will 
EPE. 

The order in which Monarch Litho 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. Action 2 will require significant attention to avoiding simultaneous usage of larger 
machines. Action 4 should be considered an alternate option versus Actions 1-3 but it requires 
negotiation with EPE and testing at Monarch Litho's plant to insure demand can be interrupted. 
Savings estimated for Actions 1-3 are cumulative, assuming they are implemented in this order. 
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COST OF ELECTRICITY UNDER EL PASO ELECTRIC TARIFFS 

Generally, EI Paso Electric (EPE) 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 (or load) during a billing month. Demand is the rate of energy 
consumption measured in kilowatts (kW), while the total energy consumed by the customer is 
measured in kilowatt-hours (kWh). It is important to emphasize that the tariff is detennined 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). 

The tariffs available to commercial and industrial customers are as follows. 'NM Small 
Commercial Service', or Rate 3, is the tariff applied to electrical customers whose peak demand 
for the month is less than 50 kW. 'NM General Service', or Rate 4, is the tariff applied to 
electrical customers whose peak demand for the month is greater than 50 kW but less 800 kW. 
'NM Large Power Service', or Rate 9, is the tariff applied to electrical customers whose peak 
demand for the month exceeds 800 kW. The customer's total electricity bill is based on both the 
peak demand for the month (in kW) and the total energy consumed for the month (measured in 
kWh). 

Monarch Litho is billed under EPE's Rate 4, 'NM General Service'. A summary of Monarch 
Litho's electricity costs from August 2007 through July 2008 is shown in Table 2. 

Table 2. Electricity Usage and Costs Over a One-Year Period for Monarch Litho. 

EPE Billin~ Period 
O.-ys 

On-P eilk fB illingl 
Oem"nd j'kWII 

Tot,,1 Energy 
Us"ge(kWH) 

Tot" I I 
LOOld 

Bill F"ctor 
I 

From To 

I 19-Ju1-07 17-Auq-07 29 870 183,961 $29,351 30% 
17-Auq-07 20-Sep-07 34 824 301,634 $37,258 45% 
20-Sep-07 17-0ct-07 27 656 116,509 $20,028 27% 
17-0ct-07 19-Nov-07 33 876 237836 $31,889 34% 
19-Nov-07 19-0ec-07 30 7S6 172,522 $27,170 30% 
19-0ec-07 18-Jan-08 30 654 189,568 $23,159 40% 
1S-Jan-OS 1S-Feb-OS 31 706 170,334 $23,737 32% 
1S-Feb-OS 19-Mar-08 30 810 168,386 $25,408 29% 
19-Mar-OS 17-Apr-08 29 946 226,706 $32,166 34% 
17-Apr-OS 19-May-08 32 728 107,900 $21,245 19% 
19-May..08 17-Jun-08 29 820 112,563 $22,957 20% 
17-Jun-08 17-Ju1-08 30 612 105,553 $19,164 24% 

This data was gathered from copies of Monarch Litho's electricity bills provided to LANL. The 
table exhibits, for each month, peak demand, total energy usage, total electricity bill, and a 
quantity called "Load Factor". Load factor is a measure of the degree of deviation of the peak 
demand from the average demand for the month. If the peak demand is three times higher than 
the average demand for the month, the load factor is 0.33, or 33 percent. Figure 1 summarizes 
costs by billing and demand charges. As shown, demand charges are 25-50% of monthly bills 
which indicates a relatively low load factor. 
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Figure 1. Monarch Litho Billing and Demand Charges. 
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Billing 

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 Monarch Litho's 
May 2008 electric bill, the total energy consumption was 107,900 kWh and the billing period 
was 32 days or 768 hours. This gives an average demand of 140 kW. It is equivalent to Monarch 
Litho operating 24 hours a day with a constant demand of 140 kW. The peak. demand for the 
month was 728 kW, so that the load factor was 1401728, or 19%. As a general rule, electric 
utilities penalize a commercial or industrial customer who has a low load factor. Therefore, to 
minimize electricity costs, a customer must maximize its load factor. 

NOTE: an evaluation by Los Alamos of monthly bills indicates energy charges vary from 12¢ to 
20¢ per kWh for the past twelve months, as discussed below. 

It is difficult to draw useful comparisons between the SeE and EPE rates. SCE's summer 
demand charge increases by $15.37 per kW of peak. demand compared to the winter demand 
charge. Also, SCE bills for different energy charges depending on winter or summer seasons. 
Summer is the fIrst Sunday of June through the fIrst Sunday of October. Guillermo gave us two 
of Monarch Litho Montebello biBs, and running Montebello's numbers using EPE's rates, the 
California bills in New Mexico would be 14% higher for the April-May bill (SCE uses winter 
rate) and 8% lower for the June bill (SCE switches to summer rate for June). This is based on 
analysis of EPE's Rate 4. More importantly if Monarch Litho Santa Teresa were using as much 
energy as Monarch Litho Montebello, they would probably use EPE's Rate 9 not Rate 4. Our 
main conclusion is that, in general, Monarch Litho's electricity bills are more expensive (cost per 
kWh) when the plant is not being utilized at maximum production. For each of the months of 
May, June, and July, Monarch Litho was billed for energy usage of nearly 110,000 kWh costing 
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- - - - -

20¢ per kWh; in this case, the plant load factor was only 20%. In September 2007, Monarch's 
energy usage was billed at 300,000 kWh costing 12¢ per kWh. The large decrease in cost is due 
to load factor, 45% versus 20%. 

Monarch Litho's metering data (see Table 1) indicates peak demands greater than 800 kW (the 
transition point between EPE's Rate 4 and Rate 9) occurred for six of 12 months. Therefore a 
possibility exists for Monarch Litho to switch to EPE's Rate 9 tariff in order to reduce costs. EPE 
makes a determination once a year whether to change tariffs by examining a company's summer 
bills (July, August, and September). If all three bills show peak demands greater than 799 kW, 
the customer is placed on Rate 9. This could be the case for Monarch Litho starting in 2009 if the 
company has high peak demands or sees substantial growth. 

A comparison of electricity bills calculated using EPE's Rate 4 versus Rate 9 tariff is required to 
determine which rate would be more cost effective for Monarch Litho. Results are presented in 
Table 3. On average, Monarch Litho's electric bill would go up nearly $3,000 per month if its 
tariff were changed to Rate 9. Therefore, Monarch Litho must ensure that its peak demands 
remain below 799 kW for at least one summer month if it is to minimize its electricity costs. This 
emphasizes the need for Monarch Litho to contain its peak demands. 

Table 3. M - - - ----- h Litho's Electricitv Bills Usine: EPE Rate 4 and Rate 9. 
Billing 
Month 

Cost of Bill 
Rate 4 

Cost of Bill 
Rate 9 Difference 

August $29,351 $32,762 $3,412 
September $37,258 $38,259 $1,001 
October $20,028 $23,171 $3,143 
November $31,889 $33,957 $2,068 
December $27,170 $30,086 $2,915 
,January $23,159 $24,383 $1,225 
February $23,737 $25,953 $2,216 
March $25,408 $28,657 $3,250 
April $32,166 $35,184 $3,019 
May $21,245 $25,322 $4,078 
June $22,957 $27,997 $5,040 
July $19,164 $22,176 $3,012 

TOTAL $313,531 $347,908 $34,377 

A close examination of EPE's billing rates under a variety of peak-demand and energy
consumption conditions reveals Rate 9 is more cost effective than Rate 4 only for plants with 
load factors greater than 77%, i.e., for customers typically running operations 2417. Until this is 
the case for Monarch Litho, it should make a substantial effort to insure peak demands remain 
below 799 kW. 
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TYPICAL PLANT ELECTRIC USAGE 

At the request of Monarch Litho, EPE supplied metered demand data for a twelve-month period,2 
sampled at half-hour intervals. Hourly plant demand data is shown in Figure 2. The average 
values for each day of the week (except Sunday) throughout the year is plotted (blue), with each 
day's demand maximum and minimum for the year (red and green). 

Figure 2. Monarch Litho daily electric demand (August 2007 to July 2008). 
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2 July 19,2007 to July 17,2008 inclusive. 
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Each data point corresponds to the average load requirements of the plant during that half hour, 
measured in kW. If this sample is a typical year for Monarch Litho, it would have been difficult 
to reduce peak: demands below 700 kW during the periods August to September and March to 
April billing periods when the plant was operating at a high production level for several days in a 
row. 

Note the change in scale for the maximum day data. Maximum demand is on the order oftwice 
the average demandfor each day. Typically, Monarch Litho demand increases throughout the 
day to a peak: around 2:00 P.M. and decreases steadily until the next day's morning shift. 

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%. 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 Monarch Lithos 's 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. 

Figure 3. Yearly savings versus peak demand and hours3. 
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3 Savings are based on Monarch Litho's electricity bills for August 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 Monarch Litho would need to re-schedule production to achieve the targeted peak 
demand. 
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- -Table 4. Y 
Yearly Yearly Load 
Cost Savings Factor 

946 $313,531 - 31% 
900 $312,773 $758 31% 
850 $311,191 $2,341 31% J 
800 $307,755 $5,776 32% 
750 $301,803 $11,728 33% 
700 $294,609 $18,922 35% 
650 $286,131 $27,400 37% 
600 $275,703 $37,828 40% 
550 $263,998 $49,533 43% 
500 $251,720 $61,811 48% 

Highest 
Demand kW 

'fd d is reduced (load f: --- - - -- ed.) 

The analysis shown in Tables 3 and 4 assumes Monarch Litho can rearrange its scheduling and 
timing of production processes, but perfonns the same processes each month as those metered 
during August 2007 to July 2008. 

Monarch Litho's highest peak demand (946 kW) was recorded during the March to April 2008 
billing period. 

What is the cost of reducing peak demand in tenns of production? Figure 3 also shows a plot of 
the number of hours during the year that the targeted peak demand was exceeded. Table 4 
indicates if demand was lowered to 800 kW, approximately $6,000 would be saved and so on. A 
demand of 800 kW was only exceeded for 12 hours during the year. Yearly cost savings of 
nearly $20,000 are achievable; Monarch Litho must reschedule production workfor only 70 
hours per year, a relatively easy change to implement. 

Yearly cost savings of nearly $40,000 would result from limiting peak demand to less than 
600 kW, but Monarch Litho would need to implement major rescheduling of work. Nearly 250 
hours of rescheduling would be needed in this case. Obviously major rescheduling may be 
feasible during some work periods but it may be impractical or even impossible during others. 
LANL recommends that Monarch Litho undertake a detailed evaluation of which work tasks can 
be rescheduled, estimate total hours per year of work that is deferrable, then consult Figure 3 to 
determine whether savings justify the potential cost. 

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 Monarch Litho, the peak period usually extends 
from approximately 12:00 to 5:00 pm. In-plant panel meters (located at EPE's service entry) can 
provide useful infonnation on plant demand, but a more practical approach is to install demand 
alarms4

• 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 

4 This device monitors demand continuously and activates an alarm when demand reaches a user-defined level. See 
for example .http://www.electromn.comlcomlhtmlldemand.htm for a functional description. 
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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. Monarch Litho'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. 

SCHEDULING ACTIONS 

Choosing specific scheduling and retrofit actions determines to what degree higher values of 
plant load factor are achievable. In turn, this is determined by how many shifts per day the plant 
is operating, how many machines are used simultaneously and whether work continues on 
weekends. To achieve significant energy savings, Monarch Litho must implement measures 
that increase plant load factor. Table 5 shows maximum load factors that can be achieved, 
given the number of shifts and weekend work. It assumes that during operating hours, a constant 
electric demand is achieved which does not vary day to day. Any variance from constant demand 
decreases load factor. Another factor of importance is the electric demand metered during off 
hours attributable due to lighting, motors running at light load, air conditioning, etc; this is called 
"base demand"s. For the purposes of this analysis, there is no base demand if the plant is 
operating 2417. 

Table 5. Maximum load factor achievable under 
various conditions. 

Weekend 
Work 

8-Hour 
Shifts Load Factor 

NO 1 24% 
NO 2 48% 
NO 3 71% 

YES 1 33% 
YES 2 67% 
YES 3 100% 

Because Monarch Litho runs two shifts and does not usually work weekends, the maximum load 
factor that can be achieved is probably around 50%. This estimate should be compared to 
Monarch Litho's average (historic) load factor of 31 % derived from data given in Table 1. 

In addition to implementing more shifts, simultaneous operation of larger machines should be 
reduced during periods of high electric demand. Based on usage data recorded in Table A-I 
(Appendix A) we concluded that the following operating rules could be used to accomplish 
higher load factors, if machine usage is staggered: 

• Operate the Rotoman press with only 1 sheet press, no stitcher (-100 to -150 kW) 
• Operate the Rotoman press with only 1 stitcher, no sheet presses (-150 to -200 kW) 
• Operate only 1 sheet press with 1 binder or stitcher, (-200 to -250 kW) 

5 See Table A-I in Appendix A. Data shown at the bottom of the table indicates that Monarch's base demand is 
between 100-200 kW during periods of highest electric usage. 
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The potential demand savings estimated from using each rule is shown in parenthesis. For 
example, operating the Rotoman press with only 1 sheet press (no additional sheet presses, 
binder or stitcher) reduces demand up to 150 kW. If this rule is used consistently, annual savings 
of approximately $6,000 would be realized based on information provided in Table 4. While this 
suggested change in operations might be relatively low or no cost, it potentially affects 
production scheduling and volume of product. If Monarch Litho decides the suggested changes 
are not feasible, other options to reduce demand and raise load factor are possible. These options 
are discussed next. 

ESCO RETROFIT ACTIONS 

Installation of energy-saving devices on a variety of smaller motor-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. 6 New Mexico's PRC has apparently not approved this program, however, if 
implemented, Monarch Litho could potentially reap additional savings based on unit electricity 
costs which are lower for all machines operated with VFDs. 

Use of VFDs on large to medium size motors is a recommended retrofit option. Estimated annual 
energy savings are $8-12,000 per motor. Monarch Litho operates at least five motors of100 
Hp or larger size that are likely candidates for VFD retrofit (chillers, air compressors). 

VFD installation costs may be a strong disincentive for Monarch Litho 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.7 

SAVINGS FROM INTERRUPTIBLE RATE 29 

EI Paso Electric offers an interruptible rate (Rate 29) for customers with total connected capacity 
greater than 1,000 kW. Connected capacity equals the maximum demand that the customer can 
draw from the utility, usually the sum of nameplate machine ratings. With a total capacity of 
5,000 kW on its three power transformers, Monarch Litho should qualify for this rate, subject to 
EPE agreement. Under the terms of Rate 29, Monarch Litho must agree to allow electric service 

6 See "LARGE COMMERCIAL AND INDUSTRIAL STANDARD OFFER PROGRAM 2008 C&I SOP" 
described at hup:llwww.epelectricefticiency.com/. 
7 See htlp:llwww.energyservicescoalition.org/resources/whatis.htm for an overview of the contracting process. 
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to be interrupted at any time upon request to a pre-detennined level of "Firm" demand. The 
contractual minimum Firm demand is 500 kW , and Monarch Litho must verify that its 
operations will not sustain damage by interruption. Under this contract, Monarch Litho pays its 
normal demand charge ($[2 per kW for Monarch Litho at EPE's Rate 4) for the Firm portion of 
each monthly bill, and $4.00 per kW for the interruptible portion (Billing demand minus Firm 
demand). Likewise, energy charges are also divided into Firm and an interruptible portion. Firm 
energy is billed at Monarch Litho's normal energy charge (8.864 to 4.853¢ per kWh depending 
on hours metered, Rate 4) and the interruptible portion is billed at 4.927¢ per kWh. 

If Monarch Litho was served under Rate 29 for the July 2007 to July 2008 time period, estimated 
yearly savings are $47,300 compared to previous billing under Rate 4. These calculated savings 
should be confmned by EPE prior to implementing Rate 4IRate 29 service. A cost penalty is 
possible for higher load factor operation under Rate 4; Monarch Litho should discuss a Rate 
9IRate 29 option will EPE. 

8 Details on the interruptible rate can be found at 
http://www.epelectric.comlSite/ybusiness.nsf/ 1943bd89dc0582cc8725712d0065d5f2lbfd658en dcda399872573130 
075bc68/$ALElRate%20No%2029.pdf 
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APPENDIX A: ELECTRIC USAGE DATA COLLECTED BY LOS 
ALAMOS 

A meeting was held on August 6, 2008 and the following individuals were present: Marvin 
Salazar and Andy McCown (Los Alamos National Laboratory), Guillermo Lopez (Monarch 
Litho), and Roberto Ransom (State of New Mexico Economic Development Department). The 
following notes were collected during this meeting. Major topics are organized under headings, 
with more details provided if available. 

Guillermo Lopez is the plant manager and principal point of contact. 

What are the effects ofpower interruptions on Monarch Litho's operation? Power 
interruptions or "blips" occur about once a month. Blips may cause the "web" press transducer to 
give a zero pressure reading, which the control computer interprets as a "no natural gas is 
available for drying" signal. The computer then shuts down the presses. Since inertia of the paper 
roll is too great to immediately stop and a pile of waste paper results. It usually takes five hours 
to clear the paper jams as weB as losses totaling to approximately $10,000 and a risk of personal 
injury to employees. Installing a brake on the roll and contacting Siemens about improving the 
control software are actions proposed by Los Alamos. It will be important to identify the effect 
of "zero" pressure readings, use machine logs to narrow down the cause and identify which 
signal is activating the command to stop. 

The subunit that is most sensitive to blips is the dryer that normally operates under pressure of5 
PSI. When pressure drops as a result of a power blip, the unit sends a message to a computer that 
shuts off the process. According to Guillermo, if the process is not shut down under this 
condition, "we will see what looks like a display of fireworks within the work area". This type of 
abrupt machine shutdown will most likely become a dangerous event for the employees 
involved. 

How do Monarch Litho's electric rates compare between California and New Mexico? There 
is a similarly sized Monarch Litho is billed under EPE's Rate 4. The company is billed each 
month for both a demand and energy charge. Guillermo is concerned that the plant is paying 18 
to 21¢ per kWh (energy charge) in New Mexico, compared to 11 to I5¢ per kWh in California. 
Montebello operated on an interruptible contract with Southern California Edison SCE, but was 
outaged by three days of eight-hour interruptions. As a result, Monarch left the interruptible rate 
and they are reluctant to try this contract again. Guillermo was offered an interruptible rate by 
EPE initially, but he refused as a result of the company's experience with SCE. 

EPE's interruptible Rate 27 could potentially save considerable electric costs for Monarch Litho 
within a one-year period. Another company in the Santa Teresa park (Ffhoenix Cuivre) informed 
Los Alamos that very infrequent and short-time interruptions have been experienced at their 
plant under this type of contract. 

Guillermo requested more information on how the demand charge works, in terms of usage in 
the plant and effect on the billed amounts of energy appearing on Monarch Litho's electric bills. 

What are Monarch Litho's shift schedules and workflow process? Monarch Litho runs two 
shifts; 6:30 A.M. - 3:00 P.M. and 3:00 P.M. to 11 :30 P.M. The plant will eventually run three 8
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hour shifts. They also can physically expand to enlarge production capacity. In general the work 
flow process for a typical production run is as follows: 

• Raw Material 
o Paper roll mounted on roll stand for Rotoman Heat Set Web presses 
o Paper sheets mounted on sheet rack for Man Roland Sheet presses 

• Paper is fed to print units 
• Paper goes to dryer 
• Paper is chilled by chill unit 
• Next step will be either a, b or c 

o a). Folding process (fed to folder) 
o b). Sheeting process (fed to sheeter) 
o c). In-line finishing 

How is EPE service provided to the Monarch Litho plant? The plant is connected to three EPE 
transformers A, B, and C (labeled by EPE as 43956,27604, and 44056 respectively) with 
capacities of 1500-, 1000-, and 2500-kV A. According to plantone-line diagram Sheet E-13, 
transformer A is connected to Panel MDPA, B is connected to Panel MDPB, and C is connected 
to MDPC. The three panels are labeled as follows: "277/480V/3/4W, 3000 AMPS" 

Monarch Litho operates service panels inside the plant that provide diagnostics on the facility's 
energy and power usage. Displays of three-phase and single-phase values of current, voltage and 
power are available. It was suggested that these displays be monitored while processes were 
turned on and off. 

What are the largest energy consuming process machines in the Monarch Litho plant? The 
largest process machines include two Rotoman Heat Set web presses, three Man Roland Sheet 
fed Presses, one Perfect Binder, one Stitcher, one external after-burner, and two chillers. The 
older press machine Rotoman Heat Set (press #2) uses the external after burner to treat press 
emissions. The newer Rotoman Heat Set (press #1) uses a built-in after burner. Each press 
machine is comprised of numerous subunits that run simultaneously as one larger unit. 

A set of machine usage readings were requested by Los Alamos in early August. Forms were 
provided to allow demand and machine usage to be recorded during the day (7 am to 11 pm); a 
total of 61 days' data was recorded. 

The usage data was analyzed as follows: the highest demand readings (sum of readings from 
service panels A, B, C) for 29 days were entered into a spreadsheet. Each machine being 
monitored was listed in a separate column. For machines that were operating, an "X" was 
entered in its respective column. Then, all spreadsheet entries were sorted from highest to lowest 
demand. Table A-I summarizes the collected data. 
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Table A-I. Summary of machine usage and electric demand. 

7' 7' 7' 7' 7' 

Note: Data shown in Table A-I does not include all machines used in the Monarch Litho plant. 
Therefore, EPE's metered demand will probably be higher than values shown in the column 
titled "Demand kW". 

Does Monarch Litho use energy saving Variable Frequency Drives (VFD) in its process 
machines? VFDs are installed in each of the units in the three Man Roland Sheet Fed presses 
and Rotoman Heat Set Web Presses. 
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APPENDIX C: 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. 

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 30-minute billing interval. 

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

Load/actor: 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 °and 1. 

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

On-peak demand: Highest 30-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 4: General Service Rate applicable to customers with a minimum billing demand of 50 kW 
and a maximum billing demand of 799 kW. 

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

Rate 29: 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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