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A New Monitoring System
Cuts Costs Two Ways

• Optimizes Compressed
Air System Efficiency

• Same System Identifies, Tracks, and
Allocates Peak Demand Costs

Willialll A Holmes, P.E., CEM
President
Ut iliTRACK Corporation

COMPRESSED AIR CASE HISTORY

Summary
In 1994, Thomson Consumer Electronics (RCA), an international

manufacturer of electronics equipment, purchased a UtiliTRACK :BJ
Monitoring System for a plant in Indianapolis, Indiana. The system
monitored gas and electric meters, substations, main feeders, and ma
jor equipment and systems including compressed air. For the com
pressed air system, monitored data included compressor amps, electri
cal demand and consumption, pressure and airflow.

The resulting Util,TRACK@reports and graphs showed a signifi
cant variation in system efficiency depending upon the demand for air
(day of week, time of day, production schedule) and which compressor
or compressors were operating. By working with the boiler plant op
erators and making minor modifications to the existing compressor
controls, the operating sequence was modified to maintain high sys
tem efficiency under all operating conditions. Monitored data after the
changes were made showed a 20% reduction in compressed air system
operating costs.
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BACKGRO UND

In 1993, the Corporate Offices of Thomson Consumer Electronics
were moved from the Sherman Avenue Plant in Indianapolis, Ind iana, to
a new facility north of the city. The Sherman Avenue Plant was a large
site with a central boiler plant provid ing chilled water, compressed air ,
heat and domest ic hot water to several buildings spread out over more
than 80 acres. With the possibility of leasing or selling the vacated space,
Thom son purchased a UtiliTRACK@Monitoring System to allow utility
costs to be billed to individual departments and lessees.

MO NITORI NG SYSTEM DESCRIPTION

The init ial phase included 108 points monitoring gas and electric
meters, substations, main feeders, and major equipment and system s.
Monitoring for the compressed air system included two 500 Hp Centacs,
one 350 Hp Worthington, sys tem air pressure and total airflow . Figure 1
sho ws a one line dia gram of the electric feed to the compressor s.

Four Util iTRACKIT> panels and a dedicated PC and printer were in
cluded along with the sensors and interface devices required to connect
to each monitoring point. The System included Real-Time screens show
ing the current status of each monitored point individually or grouped
according to the own er 's preference. It included Historical reports and
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Figure 1. Main Meters and Feeders Monitored
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graphs showing consumption and demand by IS-minute intervals, daily,
monthly or annual totals. For compressed air, total sys tem electrical de
mand and con sumption, airflow and efficiency as well as individual
compressor performance were available.

OPPORTUNITY

Although the system was initiall y purchased and used primaril y to
track and distribute utility costs , internal restructuring and changes in
per sonnel at Thomson during 1996 resulted in an emphasis on ut ility
cost reduction . In February 1997, as the plant enginee rs review ed the
com pr essed air system rep ort s, they noticed a significan t var iat ion in
compressed air sys tem efficiency depending upon the demand for air
(da y of week & time of da y) and which compressor or compressor s were
ope ra ting. On a daily basis, sys tem efficiency vari ed from less than 155 to
more than 191 CU FT/ kWh, a 20% difference in efficiency and electrical
co ns um p tion . The most obv io us difference occurred when th e
Worth ing ton, the smallest compressor, was run by itself during third
shift and on weekends when the demand for compressed air was lower.

Using the main menu show n in Figure 2 to select the Monthly
Compressed Air Report for February 1997, the Report sho wn as Figure 3
was reviewed on the screen and then printed. It showed the total kWh
cons umption, compressed air production and sys tem efficienc y in CU
FT/ kWh, which var ied from a low of 148 on Saturday February 3rd to a
high of 191 on Friday February 14th. Although the three compressors are
fed from separate main electrical feeders, Centac 1 from Circuit No. 4,
Centac 2 from Circuit No. 9 and the Worthington from Circuit No . 10,
the UtiliTRACK h' software has the capability to group monitored data by
sys tem in order to produce Reports such as the one shown in Figure 3.

In order to determine the differences between compressor s and
find the optimum operation under all conditions, the engineers began to
expe rime n t with various compressor combinations and load ing under
different operating conditions. The compressed air sys tem Real-Time
screens sho wn in Figure 4 was used for instantaneous feedback and the
historical rep ort s and graphs for documenting results.
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Figure 2. Util iTRACK@Historical Menu

Compressed Air System Performance - Feb ruary 1997

COIIls e I I Centac 2 I Wor~ G: iW I +VY1%;"')' I Tota l I
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Figure 3. February Compressed Air Report
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Figure 4. Util,TRACK@Real-Time Screen

MODlFlCATIO NS

Figures 5 & 6 sh ow 3 weekend days each with a different compres
so r running by itself . For sim ilar compressed air requ irements av eraging
1,000 CHvI, Centac 1 required 380 kW, Centac 2 sligh tly under 350 and
the Worthington less than 250 kW. Running the Wo rth ington alone on
weekends offe red the most obv ious oppo rtun ity for sav ings. However,
the exis ting con trol sys tem provided for each Centac to se rve as auto
m atic back up for the othe r, but not for the sma ller Wo rthington . Th e
exis ting con trols were modified to allow the Wo rthing ton to be run as
prim ar y wi th the Centacs serv ing as automatic backups and th e w eek
end boiler plant operators were instructed to run the Worthington in the
lead position. Total cost wa s less than $1,000.

In addition to the advan tage of the Worthingt on over the bigger
Ce n tacs during low demand peri od s, it wa s di scovered th at Centac 2
was m ore efficien t than the "iden tical" Centac 1 under all cond itions .
Figure 7 shows the normal production da y operation on February 20th
when both Centacs were running.

By w orking w ith th e boiler plant operators a n d util izing
UtiliT RACKE data, the operating seq ue nce for th e three compressor s
d uring production days was modified to maintain high sys tem efficiency
under all ope ra ting cond itions . Figure 8 sho ws the modified production
day ope ra tion on June 17th when Centac 2 and the Worthi ng ton were
ru nn ing.
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Figure 8. Modified Production Day kW

Figures 9 and 10 show comparisons of the total kW and CFM de
mand for the two pr oduction da ys . They show that the compressed air
requirem ents can be satisfied with a demand reduction of approximately
175 kW through good compressor management.

Figure 11 shows the Compressed air report for June 1997 after new
operating procedures had been implemented. With a Peak Demand re
duction of 175 kW and a reduction in kWh consumption wh en compared
with Febru ary of nearly 64,000, the tota l annual cost savings exceede d
535,000, a reduction in air compressor electrical costs of 20%.
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Figure 10. Production Day CFM Demand

PEAK DEMAND REDUCTION CASE HISTORY

Su mmary
The same UtiliTRACK Monitoring System reviewed in Case Hi s

tory 1, above, was first used at Thom son Consumer Electronics to bill
ut ility cos ts to ind ividual departments with in the compa ny as well as to
outside organiza tions on the site.

The most commo n way to d istribute monthly electric costs w ith in a
facility wh en cons ump tion by are a or department is ava ilabl e through
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Compressed Air SystemPerformance - June 1997
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Figure 11. June Compressed Air Report

subme tering or other means, is to apply the average cost per kWh from
the utility bill to the individual consumption figures. Thompson initially
used the data from the Ut iliTRACK System in this wa y.

As the plant engineer worked with system data on a daily basis and
began to de velop a much better understanding of the plant 's electrical
profile, it was clear that the percentage contribution by department or
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area to the plant's peak demand was not the same as that assigned based
solely upon consumption.

With a monthly peak exceeding 8 MW and peak demand charges
accounting for more than 60% of the monthly electric bill, he realized
that to be accurate and fair, costs must be allocated based both on con
sumption and peak demand. He asked UtiliTRACK to develop a method
for tracking and allocating peak demand costs . The resulting software
continuously tracks the total plant demand (the sum of 3 utility meters)
and records the contribution of each monitored point at the time the
peak occurs. The resulting reports and graphs not only enable the owner
to accurately allocate peak demand costs but also provide a means for
tracking and managing peaks on a continuous basis.

DISCUSSION

The approach to developing software to identify peak demand con
tributors included:

1. Tracking the total plant kW demand (sum of all three meters) on a
Real Time basis.

2. Recording the time and the contribution of all major systems and
equipment when the total reached the (15 minute) peak each day.

3. Storing the daily peak data for easy review by day and by billing
period .

This approach would allow the peak for each billing period to be
known at all times and targets to be set and achieved. It would also al
low the accurate allocation of peak demand as well as electrical con
s~mption costs to each area within the site.

RESULTS

Shortly after adding the peak tracking and reporting features, the
peak demand for July 1996 spiked 800 kW higher than the next highest
peak during the entire month. The following describes how the
UtiliTRACKEsoftware was used to determine the cause.
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Step 1

As the first s tep, the Monthly Peak Dem and Rep ort and Graph
were selected from the main menu (Figure 1) and initially rev iewed on
the scree n.

I View I

I Close I

July 1996

Ulilily Meiers

Peak Dema nd

Form

Specification

Figure 1. UtiliTRACK® Menu

The Monthly Gra ph (Figure 2) clearl y shows that the peak demand
on Friday, July 19, 1996 was 800 kW higher than the next high est peak
during the month.
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Figure 2. Peak Demand-July 1996
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Step 2
In order to qu ickly determine whe re in the plant the addi tional

load had come from, the peak con tributors form was used as shown in

Figures 3-5.

PeakContributors aa
Friday Jul 19. 19961InaI.. lllllilpeak Time:E:IIII

Meter
Totals

Individual
t.leter.

MDiin
Feeders

Feeder
Tntels

Clo..

Print
H.. dcopy

Figure 3. Peak Contributors Form for July 19, 1996

KE:I1 ThursdalJul18 . 1996 I Peak Tlme ;~

),491 8 f

Total .

IndJVidua l
U e te r.

Fe eder
Tutal s

."" ."

.......
H_dvGPfI

Figure 4. Peak Contributors Form for July 18, 1996
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Figure 5. Peak Contributors Form for July 17, 1996

By using the record selector to step between July 17, 18 an d 19, it
could be seen tha t the plant peaked at 9,245 kW at 13:00 (1 PM) on July
19th as compared with 8,309 on the 18th an d 8,482 kW on the July 17th.
At the peak, the con tribu tions from Meters A & B we re simi lar all three
days but Meter C on the 19th was more than 800 kW high er than on
ei the r of the other days. At peak, Circ ui t No . 10 was at 1,618 kW on the
19th, versu s 350 and 346 on the 18th and 17th. It was ob vious tha t the
monthly peak came from an unusu al load on Circuit 10 of Meter C.

Step 3
To learn more abo ut the spec ific circums tances that had produced

the 800 kW spike, the graph of the total plant dail y electrical dem and for
July 19 was reviewed and com pa red with the previous day as sho wn in
Figure 6. It showed that the additiona l 800 kW load was started a t 9:00
AM and sh ut down at 7:00 PM.

Step 4
The graphs of the individ ual electrical meters (Figures 7 & 8) for

Ju ly 17 & 18 show the normal daily p rofile with a 1,200-1,500 kW load on
Me ter C starting around 6:00 AM.

For Jul y 19th the graph of the individ ual electrical meters (Figure 9)
shows the nor mal 6:00 AM load but also shows an addi tiona l load ex
ceeding 1,500 kW on Me ter C star ting at 9:00 AM and shu tting down at
19:00 (7:00 PM).
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Figure 6. Plant Totals

- M eI er B K W \ 1c tc r C K W
-_._--- ------ --!

5 .1100

~ . 5 0 o

aunu
1.50n

1,no n

f\\\ 2 .5uII

2.uUtl

1.5110

I ,II UO

5HfI ----~'........--- - - - --- ------

'" 12
Hou r

)(, " 211

Figure 7. Electric Meters-Thursday 7/18/96

. M e ter A K W - M c tc r B K W ---M e tc r C KW

.... 0 0 0

~ . 5 0 lJ

~ .000

J .5 00

J. OUli

t\.W 2 . )00

2,0 0 0

1 . 5 0 0

1,110 0

"'00

l:_

[-~" " -" '~-'-'-" -' ---'--"-- " -'-'--- I
I II 12 I ~

lI o u r
II , 211 12

Figure 8. Electric Meters-Wednesday 7/17/96



20

,, \ \

~ .1I0 n I
-.l . ~ 11 0 •

..U II ' " I
::. ~ !l 1l 1

Stra tegic Planning for Energy and the Environment

..._- vt ct cr A K W - - - M et er II KW ---\ 1cl cr C KW

---- -------------------------------,

j \ - 1• .,r-- ...__~. . ._. _ _ .. .-_ . _.~

I u 12 I ~

II u u r

110

Figure 9. Electric Meters-Friday 7/19/96

Step 5
A Graph of Me ter C alone (Figure 10) for July 18 and 19 sho ws the

normal profile compared with the peak day and conf irms the 1,500 kW
load as we ll the net difference in the peak of over 800 kW.

Step 6
The next step was to find wha t load on Me ter C wa s responsible for

the peak . Continuing to the dai ly gra phs of the Meter C main circuits for
the 1 9th & 1 8th (Figure s 11 & 12), it can be seen that the culprit was on
Circuit 1 o. 10.
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Figure 10. Meter C Totals



21

- - - _. - C lI \ H'I --C IH I II --( ' Il l J I

I \l ll . I 
'"'' I
I 11111 !

1. ::111 ,

1 1' 410 I,
11:'\

'" "H u u r " 1<0
"

Figure 11. Meter C Feeders-Friday 7/19/96

'"'' '' II ~ " H

1 hOi II

I J I' "

1 ,;'11..

--- --- lll' U" - - C ll , I Il - - l ' II ' 11 ClI,I : - - l , ,, 1 1

"' '' 1.' '' ' '

"lI " ur

Figure 12. Meter C Feeders-Thursday 7/18/96

Step 7
Becau se Circuit No 10 serves the Main Utilities build ing which con

tains boi lers, air comp ressors and chi llers , and becau se the only single
p iece of equip me n t lar ge eno ug h to crea te such a sp ike wo u ld be a
chi ller, the nex t step was to call up the Main Chi ller Plant Totals for those
tw o days. fi gure 13 confirms that the additional 800 kW d id in fact come
from the chi ller plant.

Step 8
Although the two main chi llers are fed from separa te main electri

cal feed ers, the West Chill er from Circ uit o. 9 and the East Chiller from
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Circu it No. 10, the Ut iliTRACK'" software has the capability to group
mon itored data by sys tem or proc ess as well as according to the electrical
d istr ibution sys tem.

Gra phs sho wing all component s of the Chill ed Water sys tem for
the 19th and 18th are included as Figures 14 & 15.

The exac t cause of the 800 kW additional peak was now obvious .
On a normal basis, only one chiller is operated at a time wi th the load
d ropping off in the evening and increasing in the morning around 6:00
AM as air handlers are started and the firs t shift begin s. On Friday morn
ing the East Ch iller was star ted and the West chiller left running. The
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Figure 14. Chiller Plant Detail-Friday 7/19/96
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Figure 15. Chiller Plant Detail-Thursday 7/18/96

East Chiller varied between 1,400 and 1,600 kW wh ile the Wes t one un
loaded and ran at about 1,200 kW throughout the day.

The total chiller load was about 2,700 kW versus 1,900 kW the pre
viou s day for a net increase of 800 kW. The 1,500 kW increase load de
tected on Circuit No . 10 was from the East Ch iller but wi th the Wes t
Ch iller unl oad ed, Circuit No.9 decreased from 1,900 kW on the previous
day to J,200 kW. Thus all of the data was in agreement as to the cause of
the add itiona l 800 kW peak.

CONCLUSIONS

Production was sh ut down during the first 2 week s in Jul y for
maintenance resulting in a reduced plant peak demand (see Figu re 3)
and consumption. On Frida y during the first full pr oduction week fol
lowing sh utdo wn, the peak demand was more than 800 kW high er than
any othe r da y during the month. Investigation by the plan t engi neer
determined that the chiller service contractor was on site on July 19th
and from the historical data it was clear that the peak had resulted from
a serviceman running both chillers simultaneo us ly rather than one at a
time as he was supposed to do. By using the Ut iliTRA CK sys tem and
peak de mand trackin g capability, the owner was able to documen t the
cause of the 510,000 in increased dem and charges and assign the costs to
the responsible ind ivid ua ls.
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