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Execut·ve Summary 

During February and March 2009, the Energy Systems Group (ESG) purchased and instaHed an. 
innovative power conditiomng systelTI knoV'm as the USES® Shunt Efficiency Syste1l11 throughout 
the University of Baltinl0re Crunpus in Bahi[(Jaore, MD. The USES@ System was installnedl to 
reduce the overall demand and!. consumption of real power and improve overaH power quallit"y 
while protecting the e!ectricaU drrcwt agamst eRectrical! spikes and surges. A totali of fuirty~eight 
(38) USES® Model CMES-3D-480 Power Conditioners and one (1) USES@ Modell CMES-3D-
208 Power Conditioners were irmstaHed in a total of six buildings on the campus. The buildings 
include the 1) Law Center, 2) Academic Center, 3) Business Center, 4) Student Center, 5) 
Library and 6) Family La'f\T Clinic. The fonowing report contains the resuhs of the Library 
evaluation conducted on September 30th ~ 2009. 

In accordance with the flns] proposal offered to ESG by DWA En.ergy on December ]2, 2008~ 

the USES@ System was evaluated to determine the average power conditioning results and real 
power den land reductions. DWA Energy used Timed Interval Sampling (TIS) methods to 
detennine USES® Systenl perf0Ir111anCe, and the results of the evaluations are presented herein. 

The data tables and graphs presented in this report cleady shov\I' the beneficial results provided 
by the U·SES® System. AU powerr quality data was averaged to take into account short term lioad 
variations and to determine the average ievel,s of power quality when the USES@ System was 
activated and de-activated. The data tables presented m this report are fronn the On-Peak 
evaluation. conducted on SepteAuoor 30th

• \Ve have selected representative graphs for indusioItlRn 
this report. Additional data mbUes and graphs can be found in the compendium Excd 
Spreadsheet entided "Lib An.allysns, li OJ 1609". 

A ful! discussion of the p<),ver quality Rrtnprovements, and their impact on the circuit, are 
discussed below. 

Timed Interval Sampling (TIS) Techniques 
Tuned Interva] Srunpling (TIS) is a statistical lnethod of energy flr'leasurelnent with regard to 
power quality over a relativety short span of thue. It is vaHd in all facilities 'Arith eXectTical loads 
and is particularly useful Rrm facHities where energy use is a function of lt11.anuiacturing, 
envirorunentai loads, and rellated!. equipment TIS techniques are utilized to mininlize the effect 
of numerous variables present when lneasurnng power quality and meets the standards of the 
International Perfonnance and Measurement Verification Protocol (IPMVP). 

During evaluation, the USES® Syst~m was altenlately energized and de-energized at five~nlinute 
intervals to collect comparative saD.lples of en.ergy used by the motors and other electrical loads 
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under ~teady sta~e condit~~ns. . The ener,y usage . da~ was recorded and averaged in e~ch 
respecttve operatmg condlllon (I.e. USES on or oft), m order to demonstrate power qualIty 
changes when the USES@ System is energized and de-energized. 

For the TIS evaluation, an Amprobe DM-II Pro® Power Quality Analyzer and Data Logger was 
connected to the incoming electric service at a point immediately following the main breaker for 
the building. The Amprobe meter meets the standards of the National Institute of Standards and 
Technology. The USES® System is connected to the electrical circuit at each location in parallel 
through circuit breaker panels or individual breakers. The Power quality parameters measured 
during TIS testing consisted of voltage (each of three phases, or V AB, VBC and VCA), 
amperage (each of three phases, or lA, IB and IC), real power demand (Watts), reactive power 
(volt-amps-reactive, or V AR),apparent power (volt-amps, or VA) and power factor (%). Data 
on each parameter was collected every one-second during each on/off interval. 

On Wednesday, September 30th from 1:08 PM to 1:S6 PM, DWA Energy recorded the 
performance of the USES® System at the Library. The evaluation showed consistent overall 
power quality improvements and reductions in real power demand. The TIS evaluation was 
performed by Skip Delclos and Jeff Walsh ofDWA Energy. 

Evaluation of USES® System performance was made through analysis of the data recorded from 
the TIS testing. The USES® System was activated and deactivated for intervals of five minutes 
to measure the changes in overall power quality in each operating condition. A separate test of 
the cumulative effect of the USES® power conditioners was also conducted to conftrm that each 
of the units was operating properly. Whenever the USES® System was turned on or off, the 
differences be.tween the conditioned and unconditioned power quality was determined and 
averaged to demonstrate the overall effect that the USES® System has on the circuit. 

All recorded data was evaluated and averaged in the following manner to determine the overall 
average perfonnance of the USES® System: 

~ The average power quality for the full five-minute interval was calculated and compared 
to the next five-minute interval before and after each transition from on to off, and off to 
on. 

~ Each instantaneous change in power quality was determined by comparing the last one
second with the USES@ System on to the first one-second with the USES@ System off, 
and visa-versa. 

~ The average power quality was calculated IS-seconds before and after each transition 
from on to off, and off to on. 

~ The average power quality was calculated 30-seconds before and after each transition 
from on to off, and off to on. 

~ The average power quality was calculated 60-seconds before and after each transition 
from on to off, and off to on. 
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» All transitional changes were averaged to derive the overall average performance of the 
USES® System. 

DW A Energy has found that Timed Interval Sampling is the most reliable and verifiable method 
of comparing power quality while still accounting for an variables present. TIS nlethods are 
used to verify that the USES@ System is operating as expected in your facility. 

Discussion of Power Quality Improvements 

The installation of the USES® System at the Library has resulted in measurable and verifiable 
power quality improvements, as wen as other benefits which cannot be Ineasured. A discussion 
of the power quality improvements resulting from the USES® System is presented belo~T: 

Spike and Surge Protection - Inherent in the USES® System, but not measured, is the ability to 
provide superior spike and surge suppression capabilities. A surge is any voltage increase lasting 
3 or more nanoseconds. A spike is any voltage increase lasting less than 3 nanoseconds. The 
USES® device detects any surges or spikes traveling along one of the active phases and shunts it 
to the other two phases. From there, the transformer/choke sets within the USES® device 
attenuate the surge/spike through the action of the "chokes", which use capacitors and inductors 
to resist the change in voltage and associated change in current, and flatten out the wavefoID.l. 
The surge/spike is recycled as usable power for the circuit. Because no USES® "Wye" units 
were specified for the University, the USES@ System will not protect the circuit against ground 
fault transients or lightning strikes which can enter the circuit through the neutral conductor. 

Reactive Power, Apparent Power and Amperage - The USES® System reduces the reactive 
power on the circuit through transformer action which produces current which leads voltage on 
each phase. The USES@ System reduces reactive power in a fundamentally different way than 
power factor correcting capacitors, and does so without creating resonance. Each USES@ Model 
CMES-3D-480 power conditioner reduces reactive power by 21-23 kVAR. A reduction in 
reactive power results in a corresponding decrease in the apparent power on the circuit. This, in 
tun1, results in a decrease in the amount of amperage on the circuit, which results in a decrease in 
real power demand as a result of reduced "Copper Losses" on the circuit. Copper losses 
manifest themselves as heat in motors and conductors and can reduce the useful life of motors, 
transformers and sensitive electronic equipment. The reduction in reactive po\\rer on the circuit 
also acts to "stiffen" the circuit by reducing overall circuit inlpedance. A "stiff" circuit will 
reduce the creation of voltage total harmonic distortion as a result of current harmonics. 

Power Factor - Power Factor is the ratio of real power to apparent power. Because the USES 
System reduces both real power demand and apparent power demand, the power factor is 
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improved and approaches unity, or 100%. Because the USES System does not create resonance, 
any leading Power Factor will have no effect on the performance or reliability of the equipment. 

Voltage Improvement - By improving voltage across each of the three phases (V AB, VBC, 
yeA), circuit amperage is further reduced and motors will run cooler and last longer. Increased 
voltage will also lessen the likelihood of equipment tripping off due to utility voltage sags. 

Harmonies - The USES® System reduces the Total Harmonic Distortion (THD) of the amperage 
and voltage on the circuit to the loads by passing all power generated within the USES® System 
through 60 Hz Band-Pass Filters. Because the USES System is connected to the electrical circuit 
in parallel, some THD will continue to pass on to the operational loads. However, because a 
significant portion of the power supplied to the load is "choked" to 60 Hz, total THD supplied to 
the load is reduced. This action significantly reduces the THO in the voltage and current 
provided to the operating motors, thus increasing motor efficiency. Problems associated with 
circuit harmonics include: 

)- Excessive Neutral Currents, where voltage harmonics result in additional current on the 
circuit neutral conductor, resulting in additional heat, possible overloading and the need 
to install additional neutral conductors. 

)- Overheated transformers, where harmonics generated on the secondary side of a delta
wye transformer will circulate on the primary side of the transformer. Some types of 
transformer losses, such as skin losses and eddy currents will increase by the square of 
the harmonic order .. 

)- Overheated solenoid coils and lighting ballasts. 
)- Positive, negative and zero sequence voltages on motors and generators, where certain 

harmonic frequencies will try to rotate the motor forward or backward, or simply heat up 
the motor. 

)- Incorrect reading power meters, especially disc type watt-hour meters and averaging type 
current meters. 

~ Failure of electronic equipment, including nuisance tripping and overload. 
~ Nuisance tripping of circuit protection devices including false tripping of relays and 

failure of UPS devices to properly transfer. 
)- Blown fuses and overheated power factor correction capacitors due to the effects of 

harmonics with circuit resonance. 

4 



DWA Energy 
www.DWAEnergy.colll 

Summary of Power Quality Improvements 

Analysis of the TIS testing results from Septen1foer 30ili
, 2009 demonstrate that the USES® 

Systeln has made substantnal unprovemeratts [rat overall power quality. The following power 
quality improvelnents are realnze.dl by the USES® SystenJ1.. An four units have had the following 
effect on the electrical circwt: 

» Real Power Demand (kW) - Real Power demand was reduced by 7.4 kW with all four 
of the USES® Model CMES-3D-480 }PllOwer Condit.ioners activated. Each USES® unit 
was individually tested. and found to be operational and contributing to the overall power 
demand reduction. ' 

» Power Factor - Power Factor hnprovedl froln 92.,5% lagging to 98~O% leading when the 
USES® Systeln was acti~fated. 

» Voltage - Voltage unproved by an average of 2.6 volts across each phase (V AB, VBC, 
yeA). 

» Amperage - Amperage ,~as reduced by ] 8 .. 5 amps on all three phases. 

» Reactive Power - Reactive Power was reduced by 82.1 kV AR when the USES® System 
wa.s a.ctivated. 

» Apparent Power - Apparent Power was reduced by 16.4 kVA when USES@ System was 
activated. 

Graphs and Data Tables 

Through evaluation of the Amprobe DM-H Prro® Power Quality Analyzer and Data Logger 
recordings collected on September 30th

, we have prepared a series of graphs and data tables to 
demonstrate the perfonnance of the USES@ Systeln. The following graphs are presented below~ 
showing all changes to power quality when the USES® System is activated or de-activated: 

~ Graph 1 - Real Power (Watts) and Po~rer Factor (%) - This graph shows real power in 
watts and power factor in 0/6 during tb.e September 30th

, 2009 TIS testing. 
}Ii- Graph 2 - Voltage, 3 Phase from the Septeluber 30th

, 2009 TIS testing. 
~ Graph 3 - Amperage, 3 Phase from tlle September 30th

, 2009 TIS testing. 
» Graph 4 - Reactive and Apparent Power - This graph shows the effects on reactive and 

apparent power when the 'USES® System is turned ON and OFF on September 30th
, 2009. 
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The following data tables are presented to show the average observed performance of the USES® 
System at the Library. P!ease note that during the TIS testing, each USES® unit was tested 
individually to ensure performance and evaluate circuit improvements with one, two, three, and 
four units cumulatively. 

» Table 1 - Real Power (Watts) from September 30th
, 2009. 

» Table 2 - Power Factor (0/0) fronl September 30th, 2009. 
» Table 3 - Voltage, 3 Phase Average from September 30th

, 2009. 
» Table 4 - Amperage, 3 Phase Average from September 30th

, 2009. 
» Table 5 - Reactive Power (VAR) from September 30th

, 2009. 
)10> Table 6 - Apparent Power (VA) from September 30th

, 2009. 

Note: Graphs and Data TabKes are representative of the performance of the USES@ System at the 
Library. All Data Tables and Graphs, togeth.er with all raw data are included in the compendium 
Excel files from September 30th

, 2009. 

Graph 1 
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Graph 1 above shows the Real Power Demand in watts and Power Factor on September 30th
, 

2009 from 1 :08 PM to 1 :56 PM. With aU four USES® Model CMES-3D-480 power conditioning 
units operating, the real pO~ler deman.d is reduced an average of 7,407 watts. Overall Power 
Factor is improved from 92.50/0 to 98.0(Vo. 

Table 1 

Real Power Demand (Watts) 
Intervals Fullinserval Instant 15&~AvS 30~cA~ 45~A!I 

USES OFF - Difference Difference Change Change Change Change 
Interval TIme Frame • USES Status AVERAGE AVERAGE Off to 0 v toOff At Transition Trans. Trans. Trans. 

TIS Testing - Four (4) USES CMES-3D-480 volt units 
1:07:51 PM 1:09:52 PM 4 f'\ 131,009 
1:09:54 PM 1:12:53 PM 4 OFF 137,898 6,889 6,852 6,041 5,959 6,341 
1:12:54 PM 1:17:53 PM , 131,038 ,~ f!~C \ 11 - r Sf; 

1:17:54 PM 1:22:53 PM 4 Orr- 139,016 7,917 g,676 6,894 6,590 5,180 
1:22:54 PM 1:27:52 PM 4 131,940 '/C. " 

e r. ;I~,P 

1:27:53 PM 1:32:53 PM 4 OFF 139,965 8,026 5,803 6,695 8,608 9,980 
1:32:54 PM 1:37:52 PM 131,705 ~ 1) , $,' )t. 'u,3l; rI JdQ 

1:37:53 PM 1:42:53 PM 4 OFF 139,674 7,969 '6.t'4~ {44oo, 1,644 3,475 
1:42:54 PM 1:47:52 PM 4 132,667 ( 0' vi ~ I ~ b 1 • J.4 j 

1:47:53 PM 1:52:52 PM 4 OFF 141,148 8,481 6,511 4,257 9,613 9,181 
1:52:53 PM 1:5S:S3?M 4 LJ 134,395 tiS' _ L~c· ::: " I • .::, 1j , \~ ".594. 

AVERAGE· OFF 139,540 
AVERAGE- St. ON m,m AU lltA"NsmoNS 
DIFFERENCE ,7 l~ 

TRANSITION AVG· OFF to (J.1Ql) 7,868 6,330 5,949 8,270 8,114 

TRANSmON AVG • ON to OFF .7. I. 

AVERAGE· REPRESENTATIVE TRANSITIONS i 7,407 

NOTES and INTtRPRETATION: 

Power consumption trend is steady throughout 115 testing period with distinct load variations 
Shaded cells discounted due to significant load variations during averaging period 
Performance of USES system = 7,407 Watts Real Power Demand reduction 
Average performance per CMES-3D-480 volt USES unit = 1.S kW per unit 

Table 1 above shows analysis of the wattage data collected by the Amprobe DM-II Pro Multi
Meter and Data-Logger during TIS testing on September 30th

, 2009. The intervals are generally 
of approximately 5-mmute duration. 
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Table 2 

tntelVa! Time Frame # USES Trans. Trans. 

1:01:S1 .PM 1:09:9 PM 4 

1:09:54 PM 1:12:53 PM 4 92.2% S~ c. _ 

l:U:54 PM 1:17:53 PM 98.0% 5.8% 6.00.A. 6.0% 6.O"h 5.9% 
1:17:54 PM 1:22:53 PM 4 Off 92.6% 5 4~ rc' 9' 0 

1:22:54 PM 1:27:52 PM 98.0% 5.4% 5.00.A. 5.3% 5.2% 5.2% 
1:27:53 PM 1:32:53 PM 4 OFF 92.6% '.' 
1:32:54 PM 1:37:52 PM 98.0% 5.4% 6.0",.1, 6.0% 5.9% 5.9% 
1:37:53 PM 1:42:53 PM 4 Off 92.7% .. ~ ')0 

1:42:54 PM 1:47:52 PM 98.0% 5.3% 6.0% 5.1% 5.4% 5.4% 
1:47:53 PM 1:52:52 PM 4 Oli 92.6% 

1:52:53 PM 1:55:53 PM 98.1% 5.5% 5.0% 5.4% 5.3% 5.4% 

-OFF 92;5% 

AVERAGE- U _ ON 98.0% AU. TRANSmONS 
DIFFf~ENCE 5.5% 

TRANSmON A VG -OFF to 5,5% 55% c:; 5-' 

5.6% 5.5% 5.5% 5.6% 
TRANsmONS 

and INTERPRETATION: 

Power: consumption trend is variable throughout TIS testing period with significant load variations 
Power factor approaches unity (98.0%) when USES System Is activated 
Power factor manges from 92.5% lagging to 98.0% leadIng when USES System is activated 
Power Factor is graphed together with Real Power Demand 

Table 2 above shows the Power Factor changes during TIS testing on Septenlber 30th
, 2009. 

The Power Factor is improved to an average of 98.0% by the USES@ System when all four Delta 
units are operational. 
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Graph 2 

v Voltage (V AB, VBC, VCA) 
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Graph 2 above shows three phase voltage on September 30th
, 2009. There is approximately a 

2.6 volt increase when the USES@ System is activated. 
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Table 3 

Voltage, 3-Phase Average 

!t!Sm!Ii Full1mem! !m1int 15&,AvI ~g~,A!& !2~,Avl 
USES OFF USES 0 Difference DIfference Change Change Change Change 

Interval nme Frame 'USES Status AVERAGE AVERAGE Off to 0, In to Off ~t Transition Trans. Trans. Trans. 
115 Testing· Four (4) USES CMES-3D-480 volt units 

6:28:48 PM 6:43:12 AM 4 ON 471.6 

[1:26:24AM 1:55:12 AM 4 OFF 468.2 (34\ Lj 11 < a 3 ~ 

10:48:00 AM 2:24:00 AM 4 0 471.2 3.1 2.4 2.5 2.7 2.4 

5:45:35P'M 9:07:12 PM 4 OFF 468.9 !2 <) 2 '1' 2,3, 22 '2. 

5:45:36 PM 2:38:24 PM 4 qN 471.4 2.5 2.0 2.6 2.5 2.2 

9.:36:00 AM 10:48:00 PM 4 OFf 46&.6 !281 i 10' 

5:31:12 PM 4:04:48 PM 4 471.2 2.6 2.7 2.6 2.6 2.7 

9:07:l2AM 4:04:48 PM 4 Off 468.5 II bl / , ,L 2 C, ,16 

12:14:24 PM 11:45:36 PM 4 470.8 2.3 2.7 2.7 2.4 2.2 
4:04:48 AM 6:14:24 PM 4 OFF 468.3 LC t ... . " 
2:38:24 PM 2:09:36 AM 4 01 470.7 2.4 2.8 2.5 2.4 2.3 

AVERAGE - OFF 468.5 
AVERAGE- USES ON mJ. AU TRANSIllONS 
DIFFERENCE 2.7 

TAAN5moN AVG -OFF to 0 2.6 (2,7) 2 (2,5) ''} ~\ (27' 

TRANSmON AVG • ON to OFF 2.5 2.6 2.5 2.4 
AVERAGE· REPRESENTATIVE lRANsmoNS I 2.6 
NOTES adlNt£lPl£TA11ON: 

Voltage trend Is steadytf1roucbout l1S testing period 
Voltage is improved due to reduced circuit impedance 
Full Interval results are consistent with Instantaneous, 151 30,45 and 60 s«ond analyses. 
AVG = 2.6 volt Increase. 

Table 3 above shows analysis of the data collected for three phase voltage on September 30th
, 

2009. The increases recorded for the Delta units have a cumulative effect on overall circuit 
voltage. With four USES@ units active, the voltage is improved by about 2.6 volts. 
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Graph 3 

Amperage (IA, IB, Ie) 
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Graph 3 above shows three phase amperage on September 30th
, 2009. There is about an 18.5 

amp reduction on each phase \\Then the USES@ Systeln is activated. 
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Table 4 

Amperage Average of Phases A, B, C (Amps) 

1m!!!!!! Full Interval JJ!l!!!1 lS~cA!I 30~,Ag 45Sec:Ag 
UJSESOFF USEsm Difference Difference Change Change Change Change 

Interval nme Frame # USES Status AVERAGE AVERAGE Off to On On to Off ~t Transition Trans. Trans. Trans. 
TIS Testing· Four (4) USfS CMES-3D-480 volt units 

8:09:36 AM 11:U:12AM a 167.7 

3:50:24 PM 4:19:12 AM 4 OFF 186.8 19.0 18.6 17.9 17.9 18.3 
1:26:24 AM 12:28:48 AM 0 168.1 :86, 7 _ 18.2) 18.3, .85) 
4:48:00 AM 1:55:12 PM 4 OFF 187.7 19.6 17.7 18.0 17.6 15.8 
6:00:00 AM 2:09:36 PM d ' ~, 169.4 ':8 ~ , 9 < 1~ . 11 8 1 ill 

9:21:36 PM 3:07:12 PM 4 OFF 188.9 19.6 16.3 17.8 20.1 21.8 
6:28:48 PM 6:00:00 PM 4 169.1 (PE 76 I c. 73 

9:07:12 AM 5:31:12 AM 4 Off 188.6 19.6 1.9 4.6 11.9 14.2 
7:40:48 PM 8:09:36 PM 1 1 170.3 1'1\ i ,0 3(: 'l I! , 

~L 

6:00:00AlVI 3:50:24lM1 4 Off 190.5 20.2 17.8 14.6 21.2 20] 
2:24:00 AM 9:50:24 PM 4 01 172.3 (18.,l) 2~ .), lS 5) (L:, 1; \L:.l 

AVERAGE-OFF 10.5 
AVERAGE· USES ON m:l ALL TRANSITIONS 

DIFFERENCE (19.0) 

TRANSIOON AVG -OFF to 0 . (18.7) 19.6 14.5 14.6 17.7 18.1 
TRANSmON AVG • ON to OFF ( 9) (IO.7) (20. ) (199) 

AVERAGE - REPRESENTATM TRANsmONS I \18.5) 
NOTES ,ltd Wl'ERPRfTATI)N: 

Current Is steady throughout ns testing period 
AD intti'Y8fs are tnduded in finaf average 
AVG = 18.S Amp reduction when USES System activated 

Table 4 above shows analysis of the data collected for three phase amperage on September 30th
, 

2009. There was an average reduction of 18.5 amps as a result of the USES® System. 
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Graph 4 

Reactive & Apparent Power 
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Graph 4 above shows Reactive Po'wer in V AR and Apparent Power in VA on September 30th
, 

2009. 
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Table 5 

Reactive Power (VAR) 

~ Fullinterva! !!!HJn! 12~AD Igit§&fi !i~!B 
USES OFF USES 0 Difference Difference Change Change Change Change 

Interval nme Frame • uses Status AVERAGE AVERAGE Off to On On to Off At Transition Trans. Trans. Trans. 
ns Testing - Four (4) uses CMES-3D-480 volt units 

1:07:51 PM 1:09.:52!lM 4 O· (24.0~5 

1:09:54 PM 1:12:53 PM 4 OfF 57,163 81,198 81,670 81,902 81,562 81,326 

1:12:54 PM 1:17:S3 PM 1\ (2!l}q7 (81,96!, 82 L19 (82 05) (h20S. (8~ 978 

1:17:54 PM 1:22:53 PM 4 OFF 56,823 81,621 81,874 82,257 82,215 82,151 , 
1:22:54 PM 1:27:52 PM 4 (25.744, (1l2.Sf 7, (:1' 6<;1 (82,423) ( ,2.S3 l 82,55, I 

1:27:53 PM 1:32:53 PM 4 OfF 56,996 82,740 81,748 82,002 82,081 82,565 , 
1:32:54 PM 1:37:52 PM 4 (2' 219 82 21~, ,2 )75 (8 65 8 f- 82,28t 

1:37:53 PM 1:42:53 PM 4 OFF 56,851 82,070 80,688 81,298 81,595 81,652 

1:42:54 PM 1:47:52 PM 4 I 115 '1' '1£ 068 PI q171 103,0501 x2,581 (82 ')47 

1:47:53 PM 1:52:52 PM 4 OFF 57,350 82,567 82,473 81,706 82,113 82,047 , 
1:52:53 PM 1:55:53 PM <1 U \24%71 (EL,2581 (81869) (&2.209 (02,565 (82,171, 

AVERAGE· OFF 57,037 

AVERAGE· USES ON (24,987) ALL TRANSmoNS 

DIFFERENCE (82,0231 

lRANSmON AVG • OFF to 0 ~ ( 12,2141 82,639 81,690 81,833 81,913 81,948 

lIANSmON AVG • ON to OFF 87, 29, (82,4631 (82,420) (82,368) 

A V£RAGE· REPRESENTA TrJt; lRANsmONS I 82,103 
NOTES and INTERPRETATION: 

FuU interval results are consistent with Instantaneous, 15, 30, 45 and 60 second analyses. 
Reactive Power decreases from 57 KVAR Laging to 25 KVAR leading when the USES System is activated 
Average Reactive Power Change =82.1 KVAR 
Reactive & Apparent Power are graphed together 

Table 5 above shows analysis of the data collected for Reactive Power on September 30th
, 2009. 

The USES® Systenl reduced reactive power by about 82.1 kV AR when activated. The reactive 
power on the circuit decreased from about 57 kV AR lagging to about 25 kV AR leading. 

14 
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Change 
Trans. 

81,267 
(81.891 

82,215 
(82.461 

82,751 
,82)) 

81,653 
,n,FI. , 

82,065 
82,46\.,) 

81,990 
(82,3061 
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Table 6 

Interval Time Frame 'USES Status Trans. Trans. 

1:07:51 PM 1:09:52 PM 4 ON 133,196 

1:09:54 PM 1:12:53 PM 4 Off 149,280 16,084 16,021 15,315 15,202 15,497 
1:12:S4PM 1.:17:53 PM 4 0 133,367 Ii:: 913 _ q;;3 15.683\ 592 5918 

1:17:54 PM 1:22:53 PM 4 Off 150,186 16,819 15,293 15,645 15,343 13,975 
1:22:54 PM 1:27:52 PM ~ 134,429 (lC 7~7J 6 fi3 R) 15.483) 5.455 546< 

1:27:53 (>M 1:32:53 PM 4 Off 151,130 16,701 14;080 15,234 17,077 18,487 
1:32:54 PM 1:37:52 PM 'Jt 134,102 17K8· . PJ 1 S. ' \1 c; 107 4.89<l 

1:31:53 PM 1:42:S3PM 4 orr 150,805 lG,703 2,683 4,904 10,643 12,409 
1:42:54 PM 1:47:52 PM 135,045 ·1'i 7ry'1 1 L' )5.057' l(1 J 9~l! 

1:47:S3PM 1:52:52 PM ". 00 152,362 17,317 15,179 12,830 17,917 17,486 
PM ON 

l.S4lI/7S·~ 

- USES ON IMc471 All TRANsmONS 

AVG· OFF to at \16,027) 16,725 15,143 14,756 16,385 16,361 
AVG-ON to OFF 1(146) (17,595) (17 SSE. (17 027) 

nVE TRANsmONS 

Apparent Power trend is steady throughout ns testing period with load variations 
FLiO Interval results are consistent with Instantaneous, lS,30, 45 and 60 second analyses. 
Averqe Reduction = 16A KVA 
Shaded cells discounted due to significant toad variations during averaging period 
Apparent Power Is graphed together with Reactive Power 

Table 6 above shows analysis of the data coHected for Apparent Power on Septenlber 30th
, 2009. 

There was a reduction in apparent po~rer from 150.7 kVA to 134.5 kVA when the USES® 
System was activated. This translates to an apparent power reduction of 16.4 k V A on the circuit. 

15 

Trans. 

15,622 
(15 r-.77 

14,510 
1-5.530 
18,623 

.. 72 
13,435 
.L .... IhLj 

17,374 

16,532 
(16,642) 
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System Savings 

Evaluation of the USES® System installed at the Library shows a demand reduction when the 
USES@ System is activated. During the On-Peak. TIS testing on September 30th

, 2009, the 
average real power demand reduction was 7,407 watts. The total annual reduction of real power 
consumed is 7,407 watts x 8760 hours per year = 64,885 kWh per year. 

Summary and Conclusions 

The installation of a USES® Shunt Efficiency System at the Library has improved power quality 
and has resulted in a substantial decrease in electrical demand. The USES@ System reduced the 
denland for electricity by about 7.4 k W. The performance of the lTSES® Shunt Efficiency 
System at the Library has proven to be consistent with all of the estimated power quality 
improvements as outlined in DWA Energy's proposal to ESG dated December 12,2008. 

Additional power quality improvements were also realized by the installation of the USES® 
System. However, the USES® System's ability to provide superior surge & spike protection 
cannot be measured. The benefits of enhanced surge & spike protection, will translate to 
additional savings through the avoidance of maintenance costs on motors and sensitive electronic 
systems within the facility. 

The USES® System provides power quality improvements that no other power conditioning 
system can provide. F or any questions or comments on this report, please contact Skip Delclos, 
Division Manager, DWA Energy at (703) 506-0012, or via email toskip@dwaenergy.com. 
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Executive Summary 

During February and March 2009, the . ~ pw'chased and installed an 
innovative power conditioning systeln known as the USES® Shunt Efficiency System throughout 
th _ The USES® System was installed to 
reduce the overall demand and consumption of real power and improve overall power quality 
while protecting the electrica~ circuit against electrical spikes and surges. A total of thirty-eight 
(38) USES® Model CMES-3D-480 Power Conditioners and one (1) USES® Model CMES=3D~ 
208 Power Conditioners were instaHed in a total of six buildings on the campus. The buildings 
include the 1) Law Center, 2) Academic Center, 3) Business Center, 4) Student Center, 5) 
Library and 6) Family Law. Clinic. The following report contains the results of the Student 
Center evaluation conducted on September 30th

, 2009. 

In accordance with the tinaR proposal offered on December 12, 2008, 
the USES® System was evaluated to determine the average power conditioning results and real 
power delnand reductions. DW A Energy used Timed Interval Sampling (TIS) methods to 
determine USES® System performance, and the results of the evaluations are presented herein. 

The data tables and graphs presented in this report clearly show the beneficial results provided 
by the USES® System. AU plOwer qu.ality data was averaged to take into account short term load 
variations and to determine the average levels of power quality when the USES® System was 
activated and de-activated. The data tables presented in this report are from the On-Peak 
evaluation conducted 011 Sep1:enlber 30th

• We have selected representative graphs for inclusion in 
this report. Additional data tables and graphs can be found in the compendium Excel 
Spreadsheet entitled "stuctr Analysis, 101609". 

A full discussion of the power quaUty improvements, and their impact on the circuit, are 
discussed below. 

Timed Interval Sampling (TIS) Techniques 
Timed Interval Sampling (TIS) is a statistical method of energy measurement with regard to 
po~wer quality over a relatively short span of tilne. It is valid in aU facilities with electrical loads 
and is particularly usefu1 in facUities where energy use is a function of manufacturing~ 
environmental loads, and re~ated equipment. TIS techniques are utilized to minimize the effect 
of numerous variables present 'iVhen measuring power quality and meets the standards of the 
International Performance and! Measurement Verification Protocol (IPMVP). 

During evaluation, the USES@ System was altenlately energized and de-energized at five-nunute 
intervals to collect comparative sanlples of energy used by the motors and other electrical loads 
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under steady state conditions. The enerw usage data was recorded and averaged in each 
respective operating condition (i.e. USES · on or oft), in order to demonstrate power quality 
changes when the USES® System is energized .and de.-energized. 

For the TIS evaluation, an Amprobe DM-II Pro® Power Quality Analyzer and Data Logger was 
connected to the incoming electric service at a point immediately following the main breaker for 
the building. The Amprobe meter meets the standards of the National Institute of Standards and 
Technology. The USES@! System is connected to the electrical circuit at each location in parallel 
through circuit breaker panels or individual breakers. The Power quality parameters measured 
during TIS testing consisted of voltage (each of three phases, or V AB, VBC and VCA), 
amperage (each of three phases, or lA, IB and IC), real power demand (Watts), reactive power 
(volt-amps-reactlve, or V AR), apparent power (volt-amps, or VA) and power factor {%). Data 
on each parameter was collected every one-second during each on/off interval. 

On Wednesday, September 30th from 11 :43 AM to 12:32 PM, DW A Energy recorded the 
performance of the USES@ System at the Student Center. The evaluation showed consistent 
overall power quality improvements and reductions in real power demand. The TIS evaluation 
was performed by Skip Delclos and Jeff Walsh of DW A Energy. 

Evaluation of USES® System performance was made through analysis of the data recorded from 
the TIS testing. The U'SES® System was activated and deactivated for intervals of five minutes 
to measure the changes in overall power quality in each operating condition. A separate test of 
the cumulative effect of the USES® power conditioners was also conducted to confIrm that each 
of the units was operating properly. Whenever the USES@ System was turned on or off, the 
differences between the conditioned and unconditioned power quality was determined and 
averaged to demonstrate the overall effect that the USES® System has on the circuit. 

All recorded data was evaluated and averaged in the following manner to determine the overall 
average performance of the USES@ System: 

~ The average power quality for the full fIve-minute interval was calculated and compared 
to the next fIve-minute interval before and after each transition from on to off, and off to 
on. 

~ Each instantaneous change in power quality was determined by comparing the last one
second with the U'SES@ System on to the first one-second with the USES@ System off, 
and visa-versa. 

~ The average power quality was calculated IS-seconds before and after each transition 
from on to off, and off to on. 

~ The average power quality was calculated 30-seconds before and after each transition 
from on to off, and off to on. 

~ The average power quality was calculated 60-seconds before and after each transition 
from on to off, and off to on. 

2 
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~ All transitional changes were averaged to derive the overall average performance of the 
USES® System. 

DW A Energy has found that Timed Interval Sampling is the most reliable and verifiable method 
of comparing power quality while still accounting for all variables present. TIS methods are 
used to verify that the USES® System is operating as expected in your facility. 

Discussion of Power Quality Improvements 

The installation of the USES® System at the Student Center has resulted in measurable and 
verifiable power quality improvements, as well as other benefits which cannot be measured. A 
discussion of the power quality improvements resulting from the USES@ System is presented 
below: 

Spike and Surge Protection - Inherent in the USES® System, but not measured, is the ability to 
provide superior spike and surge suppression capabilities. A surge is any voltage increase lasting 
3 or more nanoseconds. A spike is any voltage increase lasting less than 3 nanoseconds. The 
USES® device detects any surges or spikes traveling along one of the active phases and shunts it 
to the other two phases. From there, the transfonner/choke sets within the USES® device 
attenuate the surge/spike through the action of the "chokes", which use capacitors and inductors 
to resist the change in voltage and associated change in current, and flatten out the waveform. 
The surge/spike is recycled as usable power for the circuit. Because no USES® "Wye" units 
were specified for the University, the USES® System will not protect the circuit against ground 
fault transients or lightning strikes which can enter the circuit through the neutral conductor. 

Reactive Power, Apparent l~ower and Amperage - The USES® System reduces the reactive 
power on the circuit through transfonner action which produces current which leads voltage on 
each phase. The USES® System reduces reactive power in a fundamentally different way than 
power factor correcting capacitors, and does so without creating resonance. Each USES® Model 
CMES-3D-480 power conditioner reduces reactive power by 21-23 kVAR. A reduction in 
reactive power results in a corresponding decrease in the apparent power on the circuit. This, in 
turn, results in a decrease in th.e anlount of amperage on the circui~ which results in a decrease in 
real power demand as a result of reduced "Copper Losses" on the circuit. Copper losses 
manifest themselves as heat in nloiors and conductors and can reduce the useful life of motors, 
transformers and sensitive electronic equipment. The reduction in reactive power on the circuit 
also acts to "stiffen" the circuit by reducing overall circuit impedance. A "stiff' circuit will 
reduce the creation of voltage total harmonic distortion as a result of current harmonics. 

Power Factor - Power Factor is the ratio of real power to apparent power. Because the USES 
System reduces both real power demand and apparent power demand, the power factor is 

3 
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improved and approaches unity, or 100%. Because the USES System does not create resonance, 
any leading Power Factor will have no effect on the performance or reliability of the equipment. 

Voltage Improvement - By improving voltage across each of the three phases (V AB, VBC, 
VCA), circuit amperage is further reduced and motors will run cooler and last longer. Increased 
voltage will also lessen the likelihood of equipment tripping off due to utility voltage sags. 

Harmonies - The USES® System reduces the Total Hannooi~ Distortion (THD) of the amperage 
and voltage on the circuit to the loads by passing all power generated within the USES® System 
through 60 Hz Band-Pass Filters. Because the USES System is connected to the electrical circuit 
in parallel, some THO will continue to pass on to the operational loads. However, because a 
significant portion of the power supplied to the load is "choked" to 60 ~ total THD supplied to 
the load is reduced. This action significantly reduces the THO in the voltage and current 
provided to the operating motors, thus increasing motor efficiency. Problems associated with 
circuit harmonics include: 

~ Excessive Neutral Currents, where voltage harmonics result in additional current on the 
circuit neutral conductor; resulting in additional heat, possible overloading and the need 
to install additional neutral conductors. 

~ Overheated transformers, where harmonics generated on the secondary side of a delta
wye transformer will circulate on the primary side of the transformer.. Some types of 
transformer losses, such as skin losses and eddy currents will increase by the square of 
the harmonic order. 

~ Overheated solenoid coils and lighting ballasts. 
~ Positive, negative and zero sequence voltages on motors and generators, where certain 

harmonic frequencies win try to rotate the motor forward or backward, or simp1y heat up 
the motor. 

~ Incorrect reading power meters, especially disc type watt-hour meters and averaging type 
current meters. 

~ Failure of electronic equipment, including nuisance tripping .and overload. 
~ Nuisance tripping of circuit protection devices including false tripping of relays and 

failure of UPS devices to properly transfer. 
~ Blown fuses and overheated power factor correction capacitors due to the effects of 

harmonics with circuit resonance. 

4 
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Summary of Power Quality Improvements 

Analysis of the TIS testing resuhs from September 30th
, 2009 demonstrate that the USES@ 

System has made substantial improvements in overall power quality. The following power 
quality improvements are realizedl by the USES® System. All six units have had the following 
effect on the electrical circuit: 

~ Real Power Demand (kW) - Real Power demand was reduced by 8.2 kW with all six 
of the USES® Model CMES-3D-480 Power Conditioners activated. Each USES@ unit 
was individually tested and found to be operationru and contributing to the overall power 
demand reduction. . 

~ Power Factor - Power Factor improved from 86.9.2% to 99.8% and remained lagging 
when the USES® Systenl was activated. 

~ Voltage - Voltage ll11proved by an average of 5.1 volts across each phase (V AB, VBC, 
VCA). . 

~ Amperage - Amperage was reduced by 50.5 amps on all three phases. 

~ Reactive Power - Rea.ctive Power was reduced by 128.6 kV AR when the USES® Systeln 
was activated. 

~ Apparent Power - Apparent Power was reduced by 44.1 kV A when USES@ System was 
activated. 

Graphs and Data Tables 

Through evaluation of the Amprobe DM-II Pro® Power Quality Analyzer and Data Logger 
recordings collected on September 3Qth, we have prepared a series of graphs and data tables to 
demonstrate the perfonnance oftl.lle USES@ System. The fo1lowing graphs are presented below, 
showing aU changes to power quallhy ,:vhen. the USES® System is activated or de-activated: 

~ Graph 1 - Real Power (Watts) and Power Factor (%l- This graph sho\¥s real power in 
watts and power factor in. % dwing the September 30t 

, 2009 TIS testing. 
~ Graph 2 - Voltage, 3 Phase fTom the September 30th, 2009 TIS testing. 
~ Graph 3 - Amperage, 3 Phase from the September 30th

, 2009 TIS testing. 
~ Graph 4 - Reactive and Apparent Power - This graph shows the effects on reactive and 

apparent power when the USES® Systenl is turned ON and OFF on September 30th
, 2009. 
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The following data tables are presented to show the average observed performance of the USES® 
System at the Student Center. Please note that during the TIS testing, each USES@ unit was 
tested individually to ensure perfonnance and evaluate circuit improvements with one, two~ 
three, four, five, and six units cumulatively. 

» Table 1 - Real Power (Watts) froln September 30th
, 2009. 

» Table 2 - Power Factor (0/0) from September 30th
, 2009. 

» Table 3 - Voltage, 3 Phase Average from September 30,h, 2009. 
» Table 4 - Amperage, 3 Phase Average from September 30th

, 2009. 
» Table 5 - Reactive Power (V AR) from September 30th

, 2009. 
» Table 6 - Apparent Power (VA) from September 30th

, 2009. 

Note: Graphs and Data Tables are representative of the performance of the USES@ System at the 
Student Center. All Data Tables and Gra~hs, together with all raw data are included in the 
compendium Excel files from Septenlber 30t ,2009. 

Graph 1 

Real Power Demand (Watts) & Power Factor (0/0) w [PF] 

r 
I 

I 

11:50;00 AM 12:00:00 PM 12:10:00 PM 12:20:00 PM 

1- Power Factor - 30 ([PF» - Real Power - 30 (W) 

Start: 9/30/2009 11:43:25 AM End: 9/30/2009 12:32:03 PM 
student center 

6 

340,000 1 

330,000 .98 
3.20 ,000 
310,000 
300,00-0 
290,000 

.9 
280,000 
270~000 

.88 

260,000 
250,000 
240,000 
230,000 
220,000 .78 
210,000 

. 76 
200.000 
190,000 
180,000 
170,000 .7 

160 ,000 0.68 
12:30:00 PM 
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Graph 1 above shows the Real Power Demand in. watts and Power Factor on September 30th~ 
2009 from 11 :43 AM to 12:32 PM. With an six USES® Model CMES-3D-480 power 
conditioning units operating, the real pow'er den1and is reduced an average of 8,247 watts. 
Overall Power Factor is improved from 86.9% to 99.8%. 

Table 1 

Real Power Demand (Watts) 

Intervals ' Fulllnt~rval Instint lSSetAvg 30 Sec Avg 45 S~c Avg 

USES Off USES 0 I Difference Differente Change Chinge (h,nge Chan~e 

Interval Time Frame #USES Status AVERAGE AVERAGE Off to On On to Off At T r,nsition Trans. . Tram. Tr~ns. 

TIS TeiCin;- Sill IE; USESCMES-30-480 100lt un its 

11:43:25 .00M 1Ue::02 .00M I) ON ~ 224.571 
l':4S:03 .~rvl 11:49:02.o,M 6 OFF 

,-
233.024 8.454 11.189 5.104 6.325 5.5S2 

1':49:0:3 .oM 11:54:02.o,M ON 
,-

222.913 1\(1).:71 138.796 12.816 3,792 (43:-'1 
11:54:04.o.M ":59:02 .:"M 6 OFF 

,-
238.873 15.835 6.148 19.658 23.836 22.654 

11:59:03 AM 12:04:01 PM 6 ON 
,-

227.65:3 111.2201 (7..491 \2.90.31 (74flj (9.5'511 
12:04:02 PM 12:09,02 pr,,1 G Off ,-

231,£52 3,3:3:3 7.356 6.139 7.14B 7.369 
12:0S:03PM 12:14:02 PM ON 

,-
227.436 \4.21E·1 (7153, 110"03) (11.1311 (9.902\ 

12:14:03 PM 12:19:02 PM .. OFF " 252.944 25.508 3.608 10.375 15.119 17.618 
12:1S:03PM t2:24:02PM 6 ON 

,-
241.2(6 I l1,E.'jS' (8 \1~q \10.9071 (141141 Pl.S91) 

12:24:03 PM 12:29:02 PM 6 OFF 
,-

2~<4,20e !7 u:jg 7.057 1.490 2.639 4.545 
t2:29:03PM t2:32:03PM & ON " 233'o€;5 11,14·;1 1t..OE;OI (10.~1'4\ 17.1)88J rB.49~<l 

AVERAGE -OFF 238,140 

AVERAGE - USES Of.! 219,491 All TRANSITIONS 

DIFFERENCE 8 b 5 

TRArlSITION A VG . OFF to 01 p.6£S: 9.3B 7.542 5,777 7.958 8,781 

TRANSITION AVG -ON to Off 
, 

q S~ .J:! '7601 ') :. 8 795 

AVERA.GE -PEPRE5EIIT ATIVE TR,l,1 l ~ i i l CJ I ~ I :Uj7 

NOTES ~d INTERPRET A nON: 

~ 0 .. ", eel' 't.Il·~t I CI ' :, EI' CI ' : ~~I ~I: I <: r.hl cll ;I'cu~ r ~ ':Est,, ; FEI C r. _ ;-t- :' ;" f 01' : coo ·.~I I ?: , C": 

5h'clt':cI ce !(! ' :(cl: I1~O:(1(!t.<: t(!p' f(iln CH! .. ~, . : CI"!Ot. .. ' ! €?~EI";I' ;FEI ( (1 

P elic I nl"Il(E d U5E~ , ', ! ~ EP' = 2 :.17' ','.":':: J:E ~ ;-.: ' .• <:1 ~t:n!~r(ll E Ol ' C: (I' 

':'~e, asE pe,ie,,'!,,!'cE I=el (·. l E~-.30·J:?C ~C li: tJ~E~ til:I ': = l.t j.','.' ':0:1 L\I' , 

.-

Table 1 above shows analysis of the wattage data collected by the Amprobe DM-II Pro Multi
Meter and Data-Logger during TIS testing on September 30th

, 2009. The intervals are generally 
of approximately 5-minute duration. 
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60 Sec Avg 

Change 

Trans. 

6.983 
16.4(: ... ) 
23.404 
113.0051 
5.324 
(5.566) 
13.163 

(10.&96·, 

2.450 
18.S981 

7.105 

t89b, 
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Table 2 

Power Factor (%) 

Intervals Full Interval Instant 

USES OFF C5ES 0'- Difference Difference Change 

Intervil Time Frame ~USES Status AVERAGE AVERAGE Oft to On On to Off AtTnmition 
TIS Te:tin; -Sill lE t USEHMES--30-48Iholt unit! 

11:4325 AM 11:4S:02 AM t ON 
,. 

tOO.O~; 

11:46:03 .~M 11:49:02 AM 6 OFF ~ 
eIH~: Cf,": 1'0' 

1':49:03 .~M 11:54:02.~M 6 0 100.0~; 13.e;X 42.0X 
11:54:04 AM 11:59:02.4M G OFF " S7.5~·~ ·1.:5' . 1 0', 

11:59:03.~M 12:04:01 PM G 0 100.0i~ 12.!5~·~ 14.0: .. ~ 
12:04:02 PM 12:1)9:02 PM G OFF ~ 

37.3~·; r " 110. -' , 

12:09:03 PM 12:14:02 PM 0 100 .0/~ 12.7~~ 13.(t~; 

12:14:03 PM 12:1~:02 PM 6 OFF ~ 
8t;,€;~·~ 1: 4'. 50' . 

12:19:03 PM 12:24:02 PM ON 
,. 

9~.:3:·~ 12.7:·~ 14 .0i~ 

12:24:03 PM 12:29:02 PM G OFF 
, 

86.6~~ '2 ". 1 (: 

12:29:03 PM 12:32:03 PM I) ON " :39.6:·~ 12.3~; 15 .0i~ 

AVERAGE -OfF 86,S* 

AVERAGE -USES a,'J 99.8 'v 

DIFFERENCE 12.9;.0 

TRAtlSITIOti AVG -OFF to 01 j 12 , 9~ 13.0-. l' ,. . ~.:) 

TRANSITION AVG -Ofl to OfF U.O~ 

AVEIl AGE· REPPESEIIT'; TIVE Tf;. ;'IIS ITI C!l~ I B.3: : 

NOTES ~nd INTERPRET A TlON: 

~c .,EI (CIHlIll1j:t C,' ~IEI'(l I ; .. al i ~I; l e ,l'tcl.;hCt,: TIS ~e:c 1';1=':1 ((I :11 : ' ;'l, f i (i!r~ CeO "~I ; ~' Cl r : 

~c ~, el herel iPpCHhE~ l' I"~'r 1:;5.2:: hEJ1IJ~E5 ~ ,,:~EI" ! H: ' !'''~E[! 

~ C •• EI FH tc l dung€: fl CIl ' 2E.S:: ;.;; I' ;:C :;9.:?:~ ag; 1"; h:r L. 5E~ ~;;:EI" I: ;;(~ , !,~:€(I 

~( t. el F;c:c, :;1 i!J!h'i:CI :c;e:~el , ~" f.E. Pc EI DEn'err. 

15 SecAv. 30 Sec Avg 45 Sec;Avc> 

Change Change Change 

Trin5, Trans. TBn5, 

144', l' ". n9' 
16.~:·~ 14.S~; 13.7~~ 

':.1' t 8' P'3"; 

15.4~'~ 14.1:'~ 1:3.5:-~ 

'.:.1', 1'1' 1 2'. 
12.5~~ It.7x 12.(1/: 
144' I: Q' lH', 

13 .~i~ [: . 5~'~ 13.4:,: 
1:::8' .0' 12 ~:', 
14.3~/~ 1H~~ 14.2:-; 

All TRANSITIONS 

·13 A', ·B .H: lU~ 

14.0;;' 13,4% 13.4;;' 

Table 2 above shows the Power Factor changes during TIS testini on September 30th
, 2009. 

The Power Factor is improved to an average of 99.8% by the USES System when all six Delta 
units are operational. 
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Change 

Trans, 

13 :?~" 
13.5:..; 
[ ~. 

13.1: .. ; 
1 2' 

12.4;..; 
D3', 

n .4i·; 
1, :::.', 
14.2:,: 

·13.0": 
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Graph 2 

Voltage (V AB, VBC, VCA) 

475 __ ~~ __ ~~ __ ~~ __ ~ __ ~ ____ ~~ __ ~~ __ ~ __ ~~ __ ~~ __ ~_ 
11: 50:00 AM 12:00:00 PM 12:10:00 PM 12:20:00 PM 12: 30:00 PM 

1- RMS Voltage - VAS (V) RMS Voltage - VII: (V) - RMS Voltage - VCA (V) I 
Start: 9/30/200911:43:25 AM End: 9/30/200912:32:03 PM 
student center 

Graph 2 above shows three phase voltage on September 30th
., 2009. There is approximately a 

5.1 volt increase when the USES@ System is activated. 
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Table 3 

Voltage, 3-Phase Average 

Internls Full Interval In5tilnt 15 Sec Av: 30Sec Av,: 45 Sec Av, 
USES OFF i)SES 01 Difference Difference Change Change Change Change 

Interval Time Frame iUSES Status AVERAGE AVER.4GE Off to On On to Off At Transition Trans. Trans. Tran>. 
m Testing -Sill lEI USES CME~-30-.s8(} ~o 't UOIt! 

lH325AM 11:46:02 .oJ ... , 6 ON ~31.5 

11:46:03 AM 1':49:02.o.r·.., G OFF ~·BI)A I~' II "I' I" 0 1.l81 I" t,1 

":49:03 ,liM 11:54:02,o.M 6 ON 491.5 5,0 5,1 4-.7 4-.9 5,0 

11:54:04 AM 11:59:02,o.M G OFF 438.3 I~' 11 I:' i II) ~ 15-', I: 

11:59:03,o.M 12:04:01 PM C aN 492.0 % 5.:3 5.5 5.7 5.5 
12:04:02 PM 12:0S:02PM G OFF 487,2 I~ :::j " , 10' 15 ~l f',5 

12:09:03 PM 12:14:02 PM f ON 492.3 5.1 5.2 5.3 5.2 5.2 
12:14:03 PM 12:19:02 PM G OFF 4:37.1 I~ .1 1"1 14 71 IF 

12:19:0JPM 12:24:02 PM ON 491.8 4.7 5.1 5.1 5.4 5.3 
12:24:03 PM 12:29:02 PM 6 OFF 487.2 14t,I '>',.' I" I 1>'\ 
12:29:03 PM 12:32:03 PM b ON 491.5 4.4 5,\ 4.9 4.9 ~"O 

AVERAGE -OFF 486.8 

AVERAGE- UStS 011 491.8 All TRANSITIONS 

DIFfERENCE 4.9 

TRANSITION AVG -OfF to Oil 5.0 i5,01 '5 _ 501 ~5 O· 1~·91 

TRANSITION AVG • ON to OFF 5.2 5.2 5.3 5.2 

~VfR'\GE· flEPRESEr.iATi· .. 'fTR':'ljSI·Gr:~ I 1~·1: 

NOTES and INTERPRET A TlON: 

• .. c :~g(: -IEra : ::E?O', :tfn.gh.:t.:· ~ -€:,' r; !=€:I co 

"."fe ~;g:-? I: "'I=IC~€O Ol.€::( I EOI.>CEO ( 1(1.1 : 1~'I:E(l~r(E 

Fu il I':€:I~~ IE.V:, ~IE {CI', :~Er: ':1' 1",:31°:HECl.; 15 'I" ;., ':3 i'r;Cl ':(' ;",(cro ;r~ j',:E!. 

;VI; =5.1 ~c :lI'CIH!E. 

Table 3 above shows analysis of the data coHected for three phase voltage on September 30th
, 

2009. The increases recorded for th.e Delta wlits have a cumulative effect on overall circuit 
voltage, With six USES@ writs active, the voltage is improved by about 5.1 volts. 

]0 

60 Sec Av&: 

Change 

Tram. 

H 
5.2 
')4 

5.5 
(1'.4 

5.4 
I ~ 

5J 
1'" 

5,1 

1 ... 81 

5.3 
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Graph 3 

Amperage (IA, IB, Ie) 

11:50:00 AM 12:00:00 PM 12:10:00 PM 12:20:00 PM 

1-RMS Current - IA (A) - RMS Current - IS (A) - RMS Current - IC (A) I 
Start: 9/30/2009 11:43:25 AM End: 9/30/2009 12:32:03 PM 
student center 

12:30:00 PM 

Graph 3 above show's three phase amperage on September 30th
, 2009. There is about a 50.5 

amp reduction 011 ~ach phase when the USES@ System is activated. 
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Interval Time frame #USES Status 

11:43:25Ar-.1 .~,M f ON 

11:46:03 .oM 11:4$:02 P,M 6 OFF 31H 
lH9:03P,M 11:54:02 P.M 6 ON 

11:54:04.O,M 11:59:02 AM 6 OFF :31€;.4 

11:59:03.O,M 12:04:0tPM ON 

12:04:02 PM 12:09:02 PM 6 OFF 30S.4 
12:03:03 PM 12:14:02 PM ON 

12:14:03 PM 12:19:02 PM 6 OFF 338.9 
12:1SK:pr ... l 12:24:02 PM 0 
t2:24:03PM t2:29:02PM 6 OFF 313.:3 

PM 6 0 

317.7 

AVERAGE· USES 01-1 267,3 

50.~ 

TRANStllON AVG • OFF to .... ,' 

TRANSITION AVG ,ON to OFf 

4 '.'ER!4GE, HPRESEHTATIVE Tf:. AI1~iTlOI,~ 

NOTES ~n4 INTERPRET A liON: 

(l.1I ~t'~ ~ ;:e~d· .. :h ClI;!1C ll: i : ~ ~o:;~ 1\ ; j:o:IIC 6 

;d Ptli:I\oi t: ;;I~ fe ll'OHI I' fin . "~':I:;o: 

Table 4 

259.2 1~'4 II 

264.5 151'jl 

264.1 !4.:' ~ I 

282.0 II)E, ql 

272.8 

~JS 1. 

~'~'Ij = 5(,5 ~"'~ 1€(tl,DCI: , .• I ~ €t1tJ~E~ $·.!~€I" ;:( : , ~H€:O 

Chan:e Change 

Trans. Tran,. Trans. 

52.1 52.5 46.1 47.4 45.(; 
:47 il 14E. 'J IH'51 15041 

57.2 47.2 61.5 66.0 64.7 
I~::; t.1 '5 I 15331 f~3 41 

41.$ 43.6 044.1 45.7 4HI 
H41 4'~ '., [485) 14761 

74,7 52.9 53.5 57.3 5S.5 
to '~ th' ( 1 ~, 8t IE;44 I 

31.3 48.3 40.4 42.2 44.1 

All TRAr!SITIONS 

51,.1 48.0 46.0 48.3 4S.8 

,51.5, ISS ,S .. "I \53.3\ 

Table 4 above shows analysis of the data collected for three phase amperage on September 30tb
, 

2009. There was an average reduction of 50.5 amps as a result of the USES@ System. 
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Change 

Trans. 

47.2 
1",1'1 
65.6 
[~t ~ I 
44.1 
Ie] 

54.0 
f;: .:I 

41.5 

46.7 

153.0! 



'0 

DWA Energy 
www.DWAEnergy . com 

Graph 4 

Reactive & Apparent Power 

11:50:00 AM 12:00:00 PM 12:10;00 PM 12:20:00 PM 

f - Aeparent Power - 30 (VA) - Reactive Power - 30 (VAR) I 
Start: 9/30/2009 11:43:25 AM End: 9/30/2009 12:32:03 PM 
student center 

VAR VA 

340,000 480,000 

320,000 460,000 

300,000 440,000 

280,000 420,000 

260,000 400,000 
240,000 380,000 
220,000 360,000 
200,000 340,000 
180,000 320,000 
160,000 300,000 
140,000 

280,000 
120,000 

260,000 

240,000 

220,000 

200,000 

180,000 

160,000 

140,000 
12:30:00 PM 

Graph 4 above shows Reactive Power in V AR and Apparent Power in V A on September 30th
, 

2009. 
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Table 5 

Reactive Power (VAR) 

Intervals Futllnterval Instant 

VSESOFF USES J!l Oifferl"nce Olfferenc e Change 

Interval1ime FraAle I#USfS )utus AVERAGE AVERAGE Ofho On On to Off At Transition 
T! ~ T emng -5ill lEI USES CM£S.·30->18C·lIo lt un it; 

1H3:25AM 11:4+3:02 AM I) ON 
r 1.578 

11:46:03.O,M 11:49:02 ,o,M 6 OFF 
., 

134.761 13::<'1S~: 12O,172 
11:49:0:l ,~.M 11:54:02 AM S QN 

., 
1,465 \1J.:,.c8~, \128 4471 

11:54:04 AM 1':59:02 ,00M 6 OFF 
., 

131,8:36 1:::0,371 123,57:3 

11:59:03 AM 12:04:01 pr ... 1 I) Of 
., 

2,043 11~'~ ,'HI I "8~~,11 

12:04:02 PM 12:09:02 p~., 6 OFF 
., 

129,m 127,130 129,553 
12:03:03 PM 12:14:02 PM I) ON 

., 
2,241 1\2E,'~ ~21 IPJ'2E.1 

12:14:03 PM 12:19:02 PM , OFF 
,. 

145,778 143,537 129.293 
12:19:0:3 PM 12:24:02 PM 6 0 

., 
25,008 1207!(1j 1127:L·', 

12:24:03 PM 12:29:02 PM 6 OFF 
,. 

m,330 108,322 129,370 
12:29:0:3 PM 12:32:03 pr' .. 1 b OJ..! 

,. 
14.253 1l3,0701 11..:j.,:.3 .,1 

AVERAGE · OFF 134,975 

AVERAGE· U'-E5 ON 7,766 

DIFFERENCE 1 .. 7.2101 

TRANSITION AVG . Off to 01'1 11!59 7 1! 128.509 129.573 

TRANSITION A VG . ON to OFF dE ._4 

AV ER). fjf· Rf PRESEIIT A TlVE iRAIlSIT!OI'5 I l ~:? E C~ 

NOTES ~nd INTERPRETATION: 

F"=Ht.I::)C, 0:, oe.;p:~:E;f, cl'· 135 ~ '.::'f' '.?g q:( : .: ~.' .. ';'F .:;; 1' ; 1'1::1' :h? '-i~E~ ~',~:H' :~.:: '.?:EC 

... t l~;E: Pe:;c: ~ E Pc " I:I C""I' so: : 12~,t ~: .. ':'F 

ReHt.1: &. :'PI'i!IE.:t c,: .. 1:1 ;'t ; l el~I'eo :c;E:h::1 

15 Sec Avg 30Sec Avg .1S5ec Avg 

Change Change Change 

Trans, Trans. Trans. 

129,348 130,096 130,(124 
12'3,.311\ 112:3,475) 112':1~2SI 

12:~,315 129,(:25 130,285 
f128,E.24 I 112Hli [k7 '3 '{II 
12:3,679 129,202 123,980 
12'3 4 '~, 112:;, 5'~~, I;> "\'5 
129)66 129.010 127,538 
12':~tll 112',4::(1 1,2Q 431 
nO,I.1 130,768 130.609 

1123,:3301 1129,54~'1 1129,159'1 

All TRAUSIT10tlS 

129.758 lZ9.76S 119.288 

•. 289751 ,128 .~l ,1182L 

Table 5 above shows analysis of the data coHected for Reactive Power on September 30th
, 2009. 

The USES@ System reduced reactive power by about 128.6 kV AR when activated. The reactive 
power on the circuit decreased from about 135 k V AR to about 7.7 k V AR. 
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60 Sec Avg 

Change 

Tran~. 

130.053 
(1~O,944\ 

130,26:3 
i127,8:~1 

128,914 
11.:850:31 
127,609 
l125m?1 
130,935 
f129,108J 

129.379 

:1233081 
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Table 6 

Apparent Power (VA) 

Intemls full Interval Instant 
USES OFF USES Ofl [)ifle,ence OiflE'ren(~ Chilnge 

Interval Time Frilme ;iUSES sutu. AVERAGE AVERAGE Off to On Un to Off AtTriinsition 
TI ~ Tl!ltiog -Sili Iff U5-ESU.1ES,30..:gv l/o lt un it! 

11:43:25 AM 11:4t;:02Ar·.·1 6 ON r 
224.580 

11:46:03 Ar ... 1 t1:49:02AM 6 OFF ~ 269.521 44,941 

11:49:03 AM 11:54:02 AM t ON 
~ 222,984 465;::'1 

11:54:04 AM 11:59:02 ,~.M 6 OFF ~ 
272.920 49,937 

11:59:03 .o\M 12:04:01 PM 6 ON 
~ 227,865 14~ ~~r:11 

12:04:02 PM 12:09:02 PM 6 OFF ~ 
2&5.293 ~:7,623 

12:09:03 PM 12:14:02 PM 0 
~ 

227,454 'I'~; ,~I 

12:14:03 PM 12:19:02 PM 6 OFF ~ 292.142 64,687 
12:19:03 PM 12:24:02 PM 6 0 

~ 243,035 ~:i Inll 

12:24:03 PM 12:23:02 pr .... ' 6 OFF 
~ 

269.701 26,666 
12:29:03 PM 12:32:03 PM 6 ON ~ 234,525 1:'~'.1?E;1 

AVERAGE -OrF 273.916 

AVERAGE -USE~ ON BO.041 

DIFFERENCE ,;l.3..8iSI 

TRANSITION AVG -OFF to ! '.J :~2 7S51 U .772 

TRANSITION AVG -ON to OFF 

~'v'ER~(jE ,REPRE~EI!TATt'~' E TR~rl~ IP Gr.~ I .:~ l.l2 

NOTES ~nd INTERPRETATION: 
:'~plel'::C .EI :Iero : ,:1:<'0., tl ; l(l, gl'CI.. :"' I ~ : e,:I';I:€1 cd .d' ( .. (1 ~",,,.: c,' : 

Flo I1:En.~ ,e,l' '! i'1€: eel'; ::el': ,':1' ' 1 · ;t~r::rECL': 15 3C =;?I (I fC :H':I'(: ?r? I.,:€ :' 

,,1oElegeFeouc ct'='::':.l~. "'", 

"~l=il'Etl: Cc .• el : ;131="",(1 :c;e:t-EI · .. ·tl' FEH: '.E =C 0:1 

4t;.S83 
70,473 
42,246 
• . ('8 t l 

33.484 
I .. 01:; 7 1 
47,133 
>. 

'" 1 
42,907 
I'IJ,42;;,1 

42 .705 

, 5.r.1 

15 Sec Avg 30SecAvg 45 Sec Avg 
(hinge Change Change 

Tnns. TrJns. Tran~. 

41,.448 42,573 41.166 
t .. t:,·;'':1 1 ;·2.53BI !33V52 
54,11)4 57,978 56,833 
r to ':.30) (4:: .I'N] 144"'" 
:<9,325 40,31~: 40.575 

14:{ i2'jl 1 :::.~-:':~I 14 17" 

47.153 51}23 52,994 
1"i5,41~: 1':.75%1 I~'~YJ;' I 

36,202 3i,i40 39,332 
147,E-26j 140281 145.5431 

All TRANSITIONS 

41 .182 43.090 43,517 

I 6.u16, ,-47 1181 ... 5.351, 

Table 6 above shows analysis of the data collected for Apparent Power on September 30th
, 2009. 

There was a reduction in apparent power from 274 kVA to 230 kVA when the USES® System 
was activated. This translates to an apparent power reduction of 44.1 kVA on the circuit. 

60 Sec Avg 

Change 

Trilos. 

42,505 
1 1,74 " 

57,612 
1 7 t:~' 

:{9.063 
I':::·H~ 

48.407 
~"L2 

37.176 
H5.b741 

41 .788 

1 .. 5, lSI 
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System Savings 

Evaluation of the USES® System installed at the Student Center shows a demand reduction when 
the USES® System is activated. During the On-Peak TIS testing on September 30th

, 2009, the 
average real power demand reduction was 8~24 7 \vatts. The total annual reduction of real power 
consumed is 8,247 watts x 8760 hours per year = 72,244 kWh per year. 

Summary and Conclusions 

The installation of a USES® Shunt Efficiency System at the Student Center has improved power 
quality and has resulted in a substantial decrease in electrical demand. The USES® System 
reduced the demand for electricity by about 8.2 kW. The performance of the USES® Shunt 
Efficiency System at the Studen.t Center has proven to be consistent with all of the estimated 
power quality improvements as outlined in DWA Energy's proposal . dated December 12, 
2008. 

Additional power quality improvements were also realized by the installation of the USES® 
System. However, the USES® Systenl's ability to provide superior surge & spike protection 
cannot be measured. The benefits of enhanced surge & spike protection, will translate to 
additional savings through the avoidance of maintenance costs on motors and sensitive electronic 
systems within the facility. 

The USES® System provides power quality improvements that no other power conditioning 
system can provide. For any questions or comments on this report, please contact Skip Delelos, 
Division Manager, DWA Energy at (703) 506-0012, or via email toskip@dwaenergy.com. 
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Executive Summary 

During February and March 2009, the Energy Systems Group (ESG) purchased and installed an 
innovative power conditioning system known as the USES® Shunt Efftciency System throughout 
the University of Baltimore Campus in Baltimore, MD. The USES® System was installed to 
reduce the overall demand and consumption of real power and improve overall power quality 
while protecting the electrical circuit against electrical spikes and surges. A total of thirty-eight 
(38) USES@ Model CMES-3D-480 Power Conditioners and one (1) USES® Model CMES-3D-
208 Power Conditioners were installed in a total of six buildings on the campus. The buildings 
include the 1) Law Center, 2) Academic Center, 3) Business Center, 4) Student Center, 5) 
Library and 6) Family Law (:linic. The following report contains the results of the Family Law 
Center evaluation conducted on September 30th

, 2009. 

In accordance with the final proposal offered to ESG by DW A Energy on December 12, 2008, 
the USES® System was evaluated to determine the average power conditioning results and real 
power demand reductions. DWA Energy used Timed Interval Sampling (TIS) methods to 
determine USES® System performance, and the results of the evaluations are presented herein. 

The data tables and graphs presented in this report clearly show the beneficial results provided 
by the USES® System. All power quality data was averaged to take into account short term load 
variations and to detennine the average levels of power quality when the USES® System was 
activated and de-activated. The data tables presented in this report are from the On-Peak 
evaluation conducted on September 30th

• We have selected representative graphs for inclusion in 
this report. Additional data tables and graphs can be found in the compendium Excel 
Spreadsheet entitled "FamLawCtr Analysis, 101609". 

A full discussion of the power quality improvements, and their impact on the circuit, are 
discussed below. 

Timed Interval Sampling (TIS) Techniques 
Timed Interval Sampling (TIS) is a statistical method of energy measurement with regard to 
power quality over a relatively short span of time. It is valid in all facilities with electrical loads 
and is particularly useful in facilities where energy use is a function of manufacturing, 
environmental loads, and related equipment. TIS techniques are utilized to minimize the effect 
of numerous variables present when measuring power quality and meets the standards of the 
International Performance and Measurement Verification Protocol (IPMVP). 

During evaluation, the USES® System was alternately energized and de-energized at five-minute 
intervals to collect comparative samples of energy used by the motors and other electrical loads 
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under steady state conditions. The eneriY usage data was recorded and averaged in each 
respective operating condition (Le. USES on or off), in order to demonstrate power quality 
changes when the USES® System is energized and de-energized .. 

For the TIS evaluation, an Amprobe DM-II Pro® Power Quality Analyzer and Data Logger was 
connected to the incoming electric service at a point immediately following the main breaker for 
the building. The Amprobe meter meets the standards of the National Institute of Standards and 
Technology. The USES@) System is connected to the electrical circuit at each location in parallel 
through circuit breaker panels or individual breakers. The Power quality parameters measured 
during TIS testing cons'isted of voltage (each of three phases, or V AB, VBC and VCA), 
amperage (each of three phases, or lA, IB and I C), real power demand (Watts), reactive power 
(volt-amps-reactive, or V AR), ·apparent power (volt..amps, or V A) and power factor (%). Data 
on each parameter was collected every one-second during each on/off interval. 

On Wednesday, September 30th from 2:S6 PM to 3:34 PM, DWA Energy recorded the 
performance of the USES@ System at the Family Law Center. The evaluation showed consistent 
overall power quality improvements and reductions in real power demand. The TIS evaluation 
was performed by Skip Delclos and leffWalsh ofDWA Energy. 

Evaluation of USES® System performance was made through analysis of the data recorded from 
the TIS testing. The USES® System was activated and deactivated for intervals of five minutes 
to measure the changes in overall power quality in each operating condition. A separate test of 
the cumulative effect of the USES@ power conditioners was also conducted to confirm that each 
of the units was operating properly. Whenever the USES@ System was turned on or off, the 
differences between the conditioned and unconditioned power quality was determined and 
averaged to demonstrate the overall effect that the USES® System has on the circuit. 

All recorded data was evaluated and averaged in the following manner to determine the overall 
average performance of the USES® System: 

~ The average power quality for the full five-minute interval was calculated and compared 
to the next five-minute interval before and after each transition from on to off, and off to 
on. 

~ Each instantaneous change in power quality was determined by comparing the last one
second with the USES® System on to the first one-second with the USES@ System off, 
and visa-versa. 

~ The average power quality was calculated IS-seconds before and after each transition 
from on to off, and off to on. 

~ The average power quality was calculated 30-seconds before and after each transition 
from on to off, and off to on. 

~ The average power quality was calculated 60-seconds before and after each transition 
from on to off, and off to on. 
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» All transitional changes were averaged to derive the overall average performance of the 
USES@ System. 

DW A Energy has found that Timed Interval Sampling is the most reliable and verifiable method 
of comparing power quality while still accounting for all variables present. TIS methods are 
used to verify that the USES~ System is operating as expected in your facility. 

Discussion of Power Quality Improvements 

The installation of the USES® System at the Family Law Center has resulted in measurable and 
verifiable power quality improvements,as well -as other benefits which cannot be measured. A 
discussion of the power quality improvements resulting from the USES® System is presented 
below: 

Spike and Surge Protection - Inherent in the USES® System, but not measured, is the ability to 
provide superior spike and surge suppression capabilities. A surge is any voltage increase lasting 
3 or more nanoseconds. A spike is any voltage increase lasting less than 3 nanoseconds. The 
USES® device detects any surges or spikes traveling along one of the active phases and shunts it 
to the other two phases. From there, the transfonner/choke sets within the USES® device 
attenuate the surge/spike through the action of the "chokes", which use capacitors and inductors 
to r.esist the change in voltage and -associated change in current,and flatten out the waveform. 
The surge/spike is recycled as usable power for the circuit. Because no USES® "Wye" units 
were specified for the University, the USES® System will not protect the circuit against ground 
fault transients or lightning strikes which can enter the circuit through the neutral conductor. 

Reactive Power, Apparent Power and Amperage - The USES® System reduces the reactive 
power on the circuit through transformer action which produces current which leads voltage on 
each phase. The USES® Systenl reduces reactive power in a fundamentally different way than 
power factor correcting capacitors, and does so without creating resonance. Each USES® Model 
CMES-3D-208 power conditioner reduces reactive power by 7-8 kV AR. A reduction in 
reactive power results in a corresponding decrease in the apparent power on the circuit. This, in 
turn, results in a decrease in the amount of amperage on the circuit, which results in a decrease in 
real power demand as a result of reduced "Copper Losses" on the circuit. Copper losses 
manifest themselves as heat in motors and conductors and can reduce the useful life of motors, 
transformers and sensitive electronic equipment. The reduction in reactive power on the circuit 
also acts to "stiffen" the circuit by reducing overall circuit impedance. A "stiff" circuit will 
reduce the creation of voltage total harmonic distortion as a result of current harmonics. 

Power Factor - Power Factor is the ratio of real power to apparent power. Because the USES 
System reduces both real power demand and apparent power demand, the power factor is 
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improved and approaches unity, or 100%. Because the USES System does not create resonance, 
any leading Power Factor will have no effect on the performance or reliability of the equipment. 

Voltage Improvement - By improving voltage across each of the three phases (V AB, VBe, 
yeA), circuit amperage is further reduced and motors will run cooler and last longer. Increased 
voltage will also lessen the likelihood of equipment tripping off due to utility voltage sags. 

Harmonies - The USES@ System reduces the Total Harmonic Distortion (THO) of the amperage 
and voltage on the circuit to the loads by passing all power generated within the USES® System 
through 60 Hz Band-Pass Filters. Because the USES System is connected to the electrical circuit 
in parallel, some THD will continue to pass on to the operational loads. However, because a 
significant portion of the power supplied to the load is "choked" to 60 Hz, total THD supplied to 
the load is reduced. This action significantly reduces the THO in the voltage and current 
provided to the operating motors, thus increasing motor efficiency. Problems associated with 
circuit harmonics include: 

~ Excessive Neutral Currents, where voltage harmonics result in additional current on the 
circuit neutral conductor, resulting in additional heat, possible overloading and the need 
to install additional neutral conductors. 

~ Overheated transformers, where harmonics generated on the secondary side of a delta
wye transformer will circulate on the primary side of th.e transformer. Some types of 
transformer losses, such as skin losses and eddy currents will increase by the square of 
the harmonic order. 

~ Overheated solenoid coils and lighting ballasts. 
~ Positive, negative and zero sequence voltages on motors and generators, where certain 

harmonic frequencies will try to rotate the motor forward or backward, or simply heat up 
the motor. 

~ Incorrect reading power meters, especially disc type watt-hour meters and averaging type 
current meters. 

» Failure -of electronic equipment, including nuisance tripping and overload. 
~ Nuisance tripping of circuit protection devices including false tripping of relays and 

failure of UPS devices to properly transfer. 
~ Blown fuses and overheated power factor correction capacitors due to the effects of 

harmonics with circuit resonance. 

4 
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Summary of Power Quality Improvements 

Analysis of the TIS testing results from September 30th
, 2009 demonstrate that the USES® 

System has made substantial improvements in overall power quality. The following power 
quality improvements are r.ea.lized by the USES® System. The Qne unit has had the following 
effect on the electrical circuit: 

~ Real Power Demand (kW) - Real Power demand was reduced by 0.S6 kW with one of 
the USES® Model CMES-3D-208 Power Conditioners activated. The USES® unit was 
individually tested and found to be operational and contributing to the overall power 
demand reduction. ' 

~ Power Factor - Power Factor improved from 90.6% to 99.S% and remained lagging 
when the USES® System was activated. 

~ Voltage - Voltage improved by an average of 0.6 volts across each phase (V AB, VBC, 
VCA). 

» Amperage - Amperage was reduced by 7.6 amps on all three phases. 

~ Reactive Power - Reactive Power was reduced by 7.4 kVAR when the USES® System 
was activated. 

~ Apparent Power - Apparent Power was reduced by 3.0 kV A when USES® System was 
activated. 

Graphs and Data Tables 

Through evaluation of the Amprobe DM-II Pro® Power Quality Analyzer and Data Logger 
recordings collected on September 30th

, we have prepared 'a series of graphs and data tables to 
demonstrate the performance of the USES® System. The following graphs are presented below, 
showing all changes to power quality when the USES® System is activated or de-activated: 

> Graph 1 - Real Power (Watts) and Power Factor (%) - This graph shows real power in 
watts and power factor in % during the September 30th

, 2009 TIS testing. 
~ Graph 2 - Voltage, 3 Phase from the September 30th

, 2009 TIS testing. 
~ Graph 3 - Amperage, 3 Phase from the September 30th

, 2009 TIS testing. 
» Graph 4 - Reactive and Apparent Power - This graph shows the effects on reactive and 

apparent power when the USES® System is turned ON and OFF on September 30th
, 2009. 
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The following data tables are presented to show the average observed performance of the USES® 
System at the Library. Please note that during the TIS testing, the USES@ unit was tested 
individually to ensure performance and evaluate circuit improvements. 

~ Table 1 - Real Power (Watts) from September 30th
, 2009. 

~ Table 2 - Power Factor (%) from September 30th
, 2009. 

~ Table 3 - Voltage, 3 Phase Average from September 30th
, 2009. 

~ Table 4 - Amperage, 3 Phase Average from September 30th
, 2009. 

~ Table 5 - Reactive Power (V AR) from September 30th
, 2009. 

~ Table 6 - Apparent Power (VA) from September 30th
, 2009. 

Note: Graphs and Data Tablf!s are representative -of the perfonnance -of the USES® System at the 
Library. All Data Tables and Graphs, together with all raw data are included in the compendium 
Excel files from September 30th

, 2009. 
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Graph 1 above shows the Real Power Demand in watts and Power Factor on September 30th
, 

2009 from 2:56 PM to 3 :34 PM. With the one USES® Model CMES-3D-208 power conditioning 
unit operating, the real power demand is reduced an average of 560 watts. Overall Power 
Factor is improved from 90.6% to 99.5%. 

Table 1 

Real Power Demand (Watts) 

Intervals FuIIlnteml !!!lI!!1 
USES OFF Difference Difference Chi. 

Transition 

2:S6:00PM 3:01:00 PM 1 
3:01:01 PM 3:05:59 PM 1 ON 21,262 (3,050) (658) 

3:06:00 PM 3:11:00 PM 1 OFF 18,878 (2,384) (56) 

3:11:01 PM 3:15:59 PM 1 ON 18,183 (695) (185) 

3:16:00 PM 3:21:00 PM 1 Off 23,533 "S,3S0 668 
3:21:01 PM 3:25:59 PM 1 ON 16,493 (7,040) 627 
3:26:00 PM 3:31:QO"PM 1 OfF 23,3H3 b,lS9O 198 
3:31:01 PM 3:33:47 PM ON 

• OFF 22,526 
• USES ON 18.169 

DlFFEItENa 

AVG· OFF to ON 433 
AVG· ON to OFF (402) 

• REPRESENTAnvE TRANSITIONS 

"'IIIIIPIE1'AlDt 
... CIIW,,,nnd Issteadythnqhout ns testfna period with sipffkant load variations 
...... aIs ........ duetosJplfh·., Ioadvarlatlons ............. perIod 
PttfamaaolUSES system-560 WItts Real Power Demand reduction 

l~luAD ~g~6!I §1Is6m 
Chance Chanp Chqe 
Trans. 

(507} (492) (506) 

50S 494 457 
(675) (1,108) (1,298) 

859 103 672 
137 (194) (320) 

(83) (620) (789) 

ALL TRANSI110NS 

683 598 565 
(583) (S12) (G07) 

Table 1 above shows analysis of the wattage data collected by the Amprobe DM-II Pro Multi
Meter and Data-Logger during TIS testing on September 30th

, 2009. The intervals are generally 
of approximately 5-minute duration. 
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Table 2 

Power Factor (%) 

full inti"" I!I1IDt 15 Sec An 30 SIc An .5 Sec Aye 10 Sec A!I 
USES OFF USES ON Difference Difftrtnce Chance Chqe Chqe Chqe Chance 

IRtervaI Tame Frame ' ·USES Stitus AVERAGE AVERAGE Off to On On toOff tTransition Trans. Trans. Trans. Trans. .. .. 'Y~~""'~~'--";~ ."-. ~f~- ~ A'V~ f" 'l' .;.~~~ ... _" ..... I 

• "' .... ,~. _ "'_~ .r- ....; .. '" .,. ~ -"r:i .",,01.- "" .... '" ......... , ~- ... 
2:56:00 PM 3:01:00 PM 1 Off 92.4~ 

~ 

3:01:01 PM 3:05:59 PM 1 ON 98.8% 6.4% 11.0% 10.3% 10.2% 10.2% . 
3:06:00 PM 3:11:00 PM 1 OfF 89.9% -8.9% -70% ·7.3% -73% -7.3% · 3:11:01 PM 3:15:59 PM 1 QN 99.2% 9.3% 10.0" 10.0% 10.0% 10.0% , 
3:16:00 PM 3:21:00 PM 1 Off 90.1% -91% 8.00tb ·8.9% -8.6% -8.3% · 3:21:01 PM 3:25:59 PM 1 ON 99.8% 9.6% 9.0% 9.0% 8.6% 8.4% , 
3:26:00 PM 3:31:00 PM 1 Off 90.0% ·97% -10.0% -98% -98% -9.8% · 3:31:01 PM 3:33:47 PM 1 ON 100.0% 10.0% 11.0% 9.7% 9.7% 9.8% 

A VElAGE· OFF 90.1% 
AVERAGE· USES ON !Y! ALL TRANSmoNS 

OIfFWNa 8.n 
TRANSITION A VG • OFF to ON -9.0% -8.1% -7.9% -7.8% 

TRANSI110N AVG· ON to OFF 10.7% 10.0% 9.6" 9.6" 
AVERAGE· REPRESENTATM TRANsmoNS I 9.0% 
.... II1'EIIPIEfAl'IJIt 

,-,fICtorlPPi--unIty(!l.-) .... USES".." ar:tIvated .......... ,.. ....... to" ........ whenUESWStemlsactlRted 
... FatarIs ..... tGpIher ......... DemaI 

Table 2 above shows the Power Factor changes during TIS testing on September 30th
, 2009. 

The Power Factor is improved to an average of 99.5% by the USES@ System when the one Delta 
unit is operational. 
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Graph 2 

v Voltage (V AB, VBC, VCA) 
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1- RMS Voltage - VAS (V) RMS Voltage - VBC (V) -- RMS voltage - VCA (V) I 
Start: 9/30/20092:56:00 PM End: 9/30/20093:33:47 PM 
family law center 

Graph 2 above shows three phase voltage on September 30th
, 2009. There is approximately a 

0.6 volt increase when the USES@ System is activated. 
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Table 3 

Voltage, 3-Phase Average 

Full1nte!!!1 JmI!!1 15 s.- .10 Sec A" 45 Sec AD 60 Sec AvI 
USES OFF USES ON Difference Difference Chance Cha.e Chance Chqe Chance 

Intemi TIme Frame • USES Status AVERAGE AVERAGE Off to On On to Off t Transition Trans. Trans. Trans. Trans • 
.' 

.-J'-""" r . - ~ ~ .. - .. , . ~ .. 
.-.- _ .... 

2:56:00 PM 3:01:00 PM 1 OFF 209.5 

3:01:01 PM 3:05:59 PM 1 ON 210.2 0.7 0.5 0.6 0.6 0.5 
3:06:00 PM 3:11:00 PM 1 Off 209.7 (0.5) (05) (0.5) (0.5) (0.6) 

3:11:01 PM 3:15:59 PM 1 O~ 210.1 0.4 0.4 0.6 0.6 0.6 
3:16:00 PM 3:21:00 PM 1 OFF 209.0 (1.1) (05) (OS) (0.5) (06) 

3:21:01 PM 3:25:59 PM 1 ON 210.4 1.5 0.4 0.5 0.5 0.5 
3:26:00 PM 3:31:00 PM 1 OFf 209.5 (0.9) (0.4) (06) (OS) (0.5) 

3:31:01 PM 3:33:47 PM 1 ON 211.0 1.S 0.5 0.6 0.6 0.6 

AVERAGE -OFF 209.4 
AVERAGE - USES ON nl:! AU lRANSI110NS 
DIFFERENCE 1.0 

TRAffsmoN AVG -Off to ON (0.4) (0.5) (0.5) (0.6) 

TRANSITION AVG· ON to OFF 0.4 0.6 0.6 0.6 

AVERAGE -REPRESENTATM TRANsmoNS I 0.6 
iNCRB .. ·:as .. ~ 

YGbptNndlssteady ......... 1IStesdnI pertod 
VIItIIt Is ...... due to reduced circuit Impedante 
Fullntarvalreds are consistent with Instantaneu, 15,30,45 and 60 second analyses. 

AV'G=UIOIIIncrease. 

Table 3 above shows analysis of the data collected for three phase voltage on September 30th
, 

2009. The increases recorded for the Delta unit has an effect on overall circuit voltage. With 
one USES@ unit active, the voltage is unproved by about 0.6 volts. 
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Graph 3 

Amperage (lA, ffi, Ie) 

I-RMS Current - IA fA) -RMS Current - IB (A) - RMS Current - 1C (Al I 
Start: 9/30/2009 2:56:00 PM End: 9/30/2009 3:33:47 PM 
family law center 

Graph 3 above shows three phase amperage on September 30th
, 2009. There is about a 7.6 amp 

reduction on each phase when the USES@ System is activated. 
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Table 4 

Amperage Average of Phases A, S, C (Amps) 

FuIIlnteryai Jm!I!I! 15 Sec Ave 30 Sec Ave 45 Sec AyI &0 Sec Ag 
USES OFF USES ON Difference Difference Chanle Chance Chanp Chanp Chance 

,f USES Status AvatAGE AVERAGE Off to On On toOff . tTIIftSition TtIftS. Trans. Trans. Trans. 
l' I~'" - .. .I,:i) 

. ,. -' . ... 
2:S6:00l'M 3:01:00 "PM 1 Off 72.6 

3:01:01 PM 3:05:59 PM 1 ON 62.1 (10.5) 1551 (51) (5.8) (5.2) 

3:Q6:00PM 3:11:00 PM 1 on: 60.6 (14) 6.2 7.4 6.6 6.9 
3:11:01 PM 3:15:59 PM 1 ON 54.0 (67) (4.4) (5.9) (78) (8.0) 

3:16:00 PM 3:21:00 PM 1 1)fF 74.7 20.7 8.1 8.1 7.7 7.8 
3:21:01 PM 3:25:59 PM 1 ON 48.7 (260) (39) (8.0) (78) (73) 

3:26:00 PM 3:31:00 PM 1 Off 71.9 23.2 4.5 2.2 1.4 1.2 
3:31:01 PM 3:33:47 PM 1 ON 47.0 (24.9) (4.8) (6.5) (5.2) f4.5} 

AVERAGE· Off 69.9 
AVERAGE· USES ON W ALL TRANsmONS 
DIFFERENCE (17.0) 

TRANSI110N AVG· OFF to ON 6.3 7.8 7.1 7 •• 
TRANSfTION AVG • ON to OFF (4.9) (5.8) (6.6) (6.3) 

AVERAGE· REPR£SfNTA nvE TRANSITIONS I (7.6) 

NOI1S .. II18NEfA1Dt: 

QINIIIIs stIIdytllrouJhDUt 115 testInI period 
AI ............. In ....... 
AV6a 7..fA1np ......... USB s,stemattlvated 

Table 4 above shows analysis of the data collected for three phase amperage on September 30tb
, 

2009. There was an average reduction of 7.6 .amps .as a result of the USES@ System. 

12 

(5.1) 

6.8 
(76) 

8.1 
(6.8) 

1.0 
(9.0) 

7.S 
(6.S) 



Graph 4 

Reactive & Apparent Power 
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Graph 4 above shows Reactive Power in V AR and Apparent Power in V A on September 30th, 

2009. 
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Table 5 

Reactive Power (VAR) 

M..., IIIIID1 15 S!c an H Sec aw 15 Sec As to Sec An 
USES OFF USES ON Difference Differtnce Chance a..e a.. Chqe a.np 

Interval Tune Frame • U5£S Status AVERAGE AVERAGE M ·te On Onte{)ff · t Transition Trans. 1'1Ins. TfIftS. Tm. 
- . -.. ".,..,..~ . -, "' . ... { .... , -. ~~ ... ~ ;0; 

2:56:00 PM 3:01:00 PM 1 Off 9,062 . 
3:01:01 PM 3:05:59 PM 1 ON 3,422 (5,&40) (7,380) (7,169) (7,189) (7,173) , 
3:06:00 PM 3:11:00 PM 1 OFF 9,193 5,m 7,243 7,070 7,079 7,059 . 
3:11:01 PM 3:15:59 PM 1 ON 1,926 (7,266) (7,258) (7,309) (7,521/ (7,639) , 
3:16:00 PM 3:21:00 PM 1 Off 11,355 9,429 7,137 7,880 7,680 7,451 , 
3:21:01 PM 3:25:59 PM 1 ON 498 (10,857) (7,571) (7,573) (7,398) (7,281) , 
3:26:00 PM 3:31:00 PM 1 Off 11,288 10,790 7,054 7,237 7,279 7,284 , 
3:31:01 PM 3:33:47 PM 1 ON 938 (10,350) (7375) (7,204) (7,368) (7,293) 

AVERAGE· OFF 10,224 
AVERA6E· USES ON .wi AlllRANSIllONS 
D1FFERENa (8,528) 

ilRANSmON AVG ·OFFto ON 7,1J96 7,475 7,J80 1,%55 
TRANSITION A V6 • ON to OFF (7,3381 (7,227) (7,369) (7,346) 

AVERAGE· REPRESENTAnvE DANSITlONS I (7,416) 

NGIB ......... 
FaR ......... cansIstent with'lIltantaneous, 15, 30, 45_ 10 .... analyses. 
.............. front 10.2 IVAR Llfllnlto L7 KVAR ........ tJleUSfSSyamIs ..... 
A ....... Power a.np =7A WAR 
ReatIw IAppnnt Powern paphed topther 

Table 5 above shows analysis of the data. collected for Reactive Power on September 30th
, 2009. 

The USES@ System reduced reactive power by about 7.4 kV AR when activated. The reactive 
power on the circuit decreased from about 10.2 kV AR to about 1.7 kV AR. 
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Table 6 

Apparent Power (VA) 

Intervals Fuilimeryal 
Difference Difference 

2:56:00 PM 3:01:00 PM 1 OFF 26,048 

3:01:01 PM 3:05:59 PM 1 ON 21,607 (4,441) 

3:06:00 PM 3:11:00 PM 1 OFF 20,998 (609) 

3:11:01 PM 3:15:S9PM 1 ON 18,399 (2,599) 

3:16:(x) PM 3:21:00 PM 1 dFf 26,132 7,733 
3:21:01 PM 3:25:59 PM 1 ON 16,527 (9,605) 

3:26:00 PM 1 OFF 25,966 9,439 
ON 

24,786 
18.325 

AVG·OfFto ON 
AVG ·ON to OFF 

·ItEPRESENTATM TRANSI110NS 
.. _1ITAlaI: 

....... ,..,trelldls...,~1IStestlrwperiadwith IoIdVlriltlons 
,............. ,'st .. wllltWa' -.15,.,45 ... &0 ...... ...,.. 

A ........... sUlVA 
,......,. ..... lstplllhedtlpl4lerwithtleathe ..... 

!!!!!!!l 1~~Ag 30 Sec Ag CSJJsAg 
Chqe Cha"e Chanp Chance 
Transition Trans. 

(2,669) (2,402) (2,394) (2,405) 

2,397 2,894 2,881 2,835 
(1,919) (2,443) (2,878) (3,069) 

2;982 3,524 "3,284 3,154 
(1,376) (1,804) (2.125) (2,237) 

1,797 1,532 993 822 

ALL TRANsmoNS 

2,389 3,209 3,083 .2,995 
(2,306) (2,40S) (2,368) (2,459) 

Table 6 above shows analysis of the data collected for Apparent Power on September 30th
, 2009. 

There was a reduction in apparent power from 24.8 kVA to 18.3 kVA when the USES® System 
was activated. This translates to an apparent power reduction of 3.0 kV A on the circuit. 
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System Savings 

Evaluation of the USES® System installed at the Family Law Center shows a demand reduction 
when the USES® System is activated. During the On-Peak TIS testing on September 30th

, 2009, 
the average real power demand reduction was 560 watts. The total annual reduction of real 
power consumed is 560 watts x 8760 hours per year = 4,906 kWh per year. 

Summary and Conclusions 

The installation of a USES® Shunt Efficiency System at the Family Law Center has improved 
power quality and has resulted in a substantial decrease in electrical demand. The USES® 
System reduced the demand for electricity by about 0.56 kW. The performance of the USES® 
Shunt Efficiency System at the Family Law Center has proven to be consistent with all of the 
estimated power quality improvements as outlined in DW A Energy's proposal to ESG dated 
December 12,2008. 

Additional power quality improvements were also realized by the installation of the USES® 
System. However, the USES® System's ability to provide superior surge & spike protection 
cannot be measured. The benefits of enhanced surge & spike protection, will translate to 
additional savings through the avoidance of maintenance costs on motors and sensitive electronic 
systems within the facility. 

The USES® System provides power quality improvements that no other power conditioning 
system can provide. F or any questions or comments on this report, please contact Skip Delclos, 
Division Manager, DWA Energy at (703) 506-0012, or via email toskip@dwaenergy.com. 
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Executive Summary 

During February and March 2009, the Energy Systems Group (ESG) purchased and installed an 
innovative power conditioning system known as the USES® Shunt Efficiency System throughout 
the University of Baltimore Campus in Baltimore, MD. The USES® System was installed to 
reduce the overall demand and consumption of real power and improve overall power quality 
while protecting the electrical circuit against electrical spikes and surges. A total of thirty-eight 
(38) USES® Model CMES-3D-480 Power Conditioners and one (1) USES@ Model CMES-3D-
208 Power Conditioners were installed in a total of six buildings on the campus. The buildings 
include the 1) Law Center, 2) Academic Center, 3) Business Center, 4) Student Center, 5) 
Library and 6) Family Law Clinic. The following report contains the results of the Academic 
Center evaluation conducted on August 14th

, 2009. . 

In accordance with the final proposal offered to ESG by DW A Energy on December 12, 2008, 
the USES® System was evaluated to determine the average power conditioning results and real 
power demand reductions. DW A Energy used Timed Interval Sampling (TIS) methods to 
determine USES@ System performance, and the results of the evaluations are presented herein. 

The data tables and graphs presented in this report clearly show the beneficial results provided 
by the USES@ System. All power quality data was averaged to take into account short term load 
variations and to determine the average levels of power quality when the USES® System was 
activated and de-activated. The data tables presented in this report are from the On-Peak 
evaluation conducted on August 14th. We have selected representative graphs for inclusion in 
this report. Additional data tables and graphs can be found in the compendium Excel 
Spreadsheet entitled "acactr Analysis, 101609". 

A full discussion of the power quality improvements, and their impact on the circuit, are 
discussed below. 

Timed Interval Sampling (TIS) Techniques 
Timed Interval Sampling (TIS) is a statistical method of energy measurement with regard to 
power quality over a relatively short span of time. It is valid in all facilities with electrical loads 
and is particularly useful in facilities where energy use is a function of manufacturing, 
environmental loads, and related equipment. TIS techniques are utilized to minimize the effect 
of numerous variables present when measuring power quality and meets the standards of the 
International Performance and Measurement Verification Protocol (lPMVP). 

During evaluation, the USES@ System was alternately energized and de-energized at five-minute 
intervals to collect comparative samples of energy used by the motors and other electrical loads 
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under ~teady sta!e condit!~ns. . The eneriY usage da~ was recorded and averaged in e~ch 
respectIve operatIng condItIon (I.e. USES on or off), In order to demonstrate power qualIty 
changes when the USES® System is energized and de-energized. 

For the TIS evaluation, an Amprobe DM-II Pro® Power Quality Analyzer and Data Logger was 
connected to the incoming electric service at a point immediately following the main breaker for 
the building. The Amprobe meter meets the standards of the National Institute of Standards and 
Technology. The USES® System is connected to the electrical circuit at each location in parallel 
through circuit breaker panels or individual breakers. The Power quality parameters measured 
during TIS testing consisted of voltage (each of three phases, or V AB, VBC and VCA), 
amperage (each of three phases, or lA, IB and I C), real power demand (Watts), reactive power 
(volt-amps-reactive, or VAR), apparent power (volt-amps, or VA) and power factor (0/0). Data 
on each parameter was collected every one-second during each on/off interval. 

On Friday, August 14th from 3:33 PM to 4:17 PM, DWA Energy recorded the performance of 
the USES® System at the Academic Center. The evaluation showed consistent overall power 
quality improvements and reductions in real power demand. The TIS evaluation was performed 
by Skip Delclos and leffWalsh'ofDWA Energy. 

Evaluation of USES® System performance was made through analysis of the data recorded from 
the TIS testing. The USES® System was activated and deactivated for intervals of five minutes 
to measure the changes in overall power quality in each operating condition. A separate test of 
the cumulative effect of the USES® power conditioners was also conducted to confrrm that each 
of the units was operating properly. Whenever the USES® System was turned on or off, the 
differences between the conditioned and unconditioned power quality was determined and 
averaged to demonstrate the overall effect that the USES® System has on the circuit. 

All recorded data w~ evaluated and averaged in the following manner to determine the overall 
average performance of the USES® System: 

~ The average power quality for the full five-minute interval was calculated and compared 
to the next five-minute interval before and after each transition from on to off, and off to 
on. 

~ Each instantaneous change in power quality was determined by comparing the last one
second with the USES® System on to the first one-second with the USES® System off, 
and visa-versa. 

~ The average power quality was calculated I5-seconds before and after each transition 
from on to off, and off to on. 

~ The average power q~ity was calculated 30-seconds before and after each transition 
from on to off, and off to on. 

~ The average power quality was calculated 60-seconds before and after each transition 
from on to off, and off to on. 

2 
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~ All transitional changes were averaged to derive the overall average performance of the 
USES® System. 

DW A Energy has found that Timed Interval Sampling is the most reliable and verifiable method 
of comparing power quality while still accounting for all variables present. TIS methods are 
used to verify that the USES® System is operating as expected in your facility. 

Discussion of Power Quality Improvements 

The installation of the USES® System at the Academic Center has resulted in measurable and 
verifiable power quality improvements, as well as other benefits which cannot be measured. A 
discussion of the power quality improvements resulting from the USES® System is presented 
below: 

Spike and Surge Protection - Inherent in the USES® System, but not measured, is the ability to 
provide superior spike and surge suppression capabilities. A surge is any voltage increase lasting 
3 or more nanoseconds. A spike is any voltage increase lasting less than 3 nanoseconds. The 
USES® device detects any surges or spikes traveling along one of the active phases and shunts it 
to the other two phases. From there, the transformer/choke sets within the USES® device 
attenuate the surge/spike through the action of the "chokes", which use capacitors and inductors 
to resist the change in voltage and associated change in current, and flatten out the wavefonn. 
The surge/spike is recycled as usable power for the circuit. Because no USES® "Wye" units 
were specified for the University, the USES® System will not protect the circuit against ground 
fault transients or lightning strikes which can enter the circuit through the neutral conductor. 

Reactive Power, Apparent Power and Amperage - The USES® System reduces the reactive 
power on the circuit through transformer action which produces current which leads voltage on 
each phase. The USES® System reduces reactive power in a fundamentally different way than 
power factor correcting capacitors, and does so without creating resonance. Each USES® Model 
CMES-3D-480 power conditioner reduces reactive power by 21-23 kV AR. A reduction in 
reactive power results in a corresponding decrease in the apparent power on the circuit. This, in 
tum, results in a decrease in the amount of amperage on the circuit, which results in a decrease in 
real power demand as a result of reduced "Copper Losses" on the circuit. Copper losses 
manifest themselves as heat in motors and conductors and can reduce the useful life of motors, 
transformers and sensitive electronic equipment. The reduction in reactive power on the circuit 
also acts to "stiffen" the circuit by reducing overall circuit impedance. A "stiff' circuit will 
reduce the creation of voltage total harmonic distortion as a result of current harmonics. 

Power Factor - Power Factor is the ratio of real power to apparent power. Because the USES 
System reduces both real power demand and apparent power demand, the power factor is 

3 
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improved and approaches unity, or 1 00%. Because the USES System does not create resonance, 
any leading Power Factor will have no effect on the performance or reliability of the equipment. 

Voltage Improvement - By improving voltage across each of the three phases (V AB, VBC, 
V CA), circuit amperage is further reduced and motors will run cooler and last longer. Increased 
voltage will also lessen the likelihood of equIpment tripping off due to utility voltage sags. 

Harmonics - The USES@ System reduces the Total Hannonic Distortion (THD) of the amperage 
and voltage on the circuit to the loads by passing all power generated within the USES® System 
through 60 HZ Band-Pass Filters. Because the USES System is connected to the electrical circuit 
in parallel, some THD will continue to pass on to the operational loads. However, because a 
significant portion of the P9wer supplied to the load is "choked" to 60 Hz, total THD supplied to 
the load is reduced. This action significantly reduces the THD in the voltage and current 
provided to the operating motors, thus increasing motor efficiency. Problems associated with 
circuit harmonics include: 

» Excessive Neutral Currents, where voltage harmonics result in additional current on the 
circuit neutral conduct~r, resulting in additional heat, possible overloading and the need 
to install additional neutral conductors. 

» Overheated transformers, where harmonics generated on the secondary side of a delta
wye transformer will circulate on the primary side of the transformer. Some types of 
transfonner losses, such as skin losses and eddy currents will increase by the square of 
the harmonic order. 

» Overheated solenoid coils and lighting ballasts. 
» Positive, negative and zero sequence voltages on motors and generators, where certain 

harmonic frequencies will try to rotate the motor forward or backward, or simply heat up 
the motor. 

» Incorrect reading power meters, especially disc type watt-hour meters and averaging type 
current meters. 

» Failure of electronic equipment, including nuisance tripping and overload. 
» Nuisance tripping of circuit protection devices including false tripping of relays and 

failure of UPS devices to properly transfer. 
» Blown fuses and overheated power factor correction capacitors due to the effects of 

harmonics with circuit resonance. 

4 
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Summary of Power Quality Improvements 

Analysis of the TIS testing results from August 14th
, 2009 demonstrate that the USES@ System 

has made substan.tial improvelnents in overall power quality. The following power quality 
improvements are realized by the USES® System. All eight units have had the following effect 
on the electrical circuit: 

~ Real Power Delnand (kW) - Real Power demand was reduced by 17.4 kW with all 
eight of the USES@ Model CMES-3D-480 Power Conditioners activated. Each USES@ 
unit was individually tested and found to be operational and contributing to the overall 
power demand reduetion. 

» Power Factor - Power Factor improved from 94.1 % to 100.0% and remained lagging 
when the USES@ System was activated. 

~ Voltage - Vohage improved by an average of 5.7 volts across each phase (V AB, VBC, 
yeA). 

~ Amperage - AUlperage was reduced by 56.9 amps on all three phases. 

~ Reactive Power - Reactive Power was reduced by 169.8 kVAR when the USES@ System 
was activated. 

~ Apparent Pow'er - Apparent Power was reduced by 46.2 kVA when USES@ System was 
activated. 

Graphs and Data Tables 

Through evaluation of the Amprobe DM-II Pro® Power Quality Analyzer and Data Logger 
recordings collected on August 14th

, we have prepared a series of graphs and data tables to 
demonstrate the perfonnance of the USES@ System. The following graphs are presented below, 
showing aU changes to power quality when the USES@ System is activated or de-activated: 

~ Graph 1 - Rea! Power (Watts) and Power Factor (%) - This graph shows real power in 
watts and power factor in o/@ during the August 14th

, 2009 TIS testing. 
~ Graph 2 - Voltage, 3 Phase from the August 14th, 2009 TIS testing. 
~ Graph 3 - An,lperage, 3 Phase from the August 14th

, 2009 TIS testing. 
~ Graph 4 - Reactive and Apparent Power - This graph shows the effects on reactive and 

apparent power ,vhen the USES@ System is turned ON and OFF on August 14th
, 2009. 
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The following data tables are presented to show the average observed performance of the USES® 
System at the Academic Center. Please note that during the TIS testing, each USES® unit was 
tested individually to ensure performance and evaluate circuit improvements with one, two, 
three, four, five, six, seven, and eight units cumulatively. 

~ Table 1 - Real Power (Watts) froln August 14th
, 2009. 

~ Table 2 - Power Factor (%) from August 14t\ 2009. 
~ Table 3 - Voltage, 3 Phase Average from August 14th

, 2009. 
~ Table 4 - Amperage, 3 Phase Average from August 14 til, 2009. 
~ Table 5 - Reactive Power (V AR) from August 14th

, 2009. 
~ Table 6 - Apparent Power (VA) from August 14th

, 2009. 

Note: Graphs and Data Tables are representative of the performance of the USES® System at the · 
Academic Center. All Data Tables and Graphs, together with all raw data are included in the 
compendium Excel files from August 14th

, 2009. 

Graph 1 

Real Power Demand (Watts) & Power Factor (%) 

3:35:00 PM 3:40:00 PM 3:45:00 PM 3:50:00 PM 3:55:00 PM 4:00:00 PM 4:05:00 PM 

1- Power Factor - 30 ([PF]) - Real Power - 30 (W) 

Start: 8/14/20093 :33 :16 PM End : 8/ 14/20094:17:15 PM 
Academic Center 
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Graph 1 above shows the Real Power Demand in watts and Power Factor on August 14th
, 2009 

from 3:33 PM to 4: 17 PM. With all eight USES@ Model CMES-3D-480 power conditioning 
units operating, the real power demand is reduced an average of 17,368 watts. Overall Power 
Factor is improved from 94.1 % to 100.0%. 

Table 1 

Real Power Demand (Watts) 
Intervals Full Interval Instant 15 SecAvI 30~cAvK 45S~~AvK 

USES OFF USES ON Difference Difference Chanle Chanle Change Change 
Interval Time Frame # USES Status AVERAGE AVERAGE Off to On On to Off At Transition Trans. Trans. Trans. 

m Testing - Eight (8) USES CMES-30-480 volt units 
3:33:16 PM 3:35:15 PM 8 OFF 461,283 

3:35:16 PM 3:40:15 PM 0"" 436,224 (25,059' (13,393) (13 745) (17,348\ (23,241) 

3:40:43 PM 3:45:14 PM 8 OFF 443,595 7,372 (5)09) (10,070) (12,485) (12,356) 

3:45:16 PM 3:50:14 PM ON 426,671 (16,92)1 114,807 9.681 (22,083) (24.199 

3:50:17 PM 3:55:14 PM 8 OFF 440,131 13,460 19,915 13,262 16,154 19,069 
3:55:16 PM 4:00:15 PM ON 423,006 (171251 14654 (11 587 110.341) (6.165) 
4:00:17 PM 4:05:15 PM 8 OFF 431,971 8,965 10,458 17,586 19,353 23,987 
4:05:24 PM 4:10:14 PM ON 430,554 (1411 9,2291 10,605) (9.1231 (6,017) 

4:10:17 PM 4:15:14 PM 8 OFF 444,238 13,685 14,on 14,894 16,912 18,595 
4:15:16 PM 4:17:15 PM .l ON 441,175 13.063l 13,885) (6,321) (6,537) (24) 

AVERAGE - OFF 444,244 

AVERAGE - USES ON 431,526 AU TRANSI110NS 
DIFFERENCE {12 /718} 

TRANSmON AVG -OFF to ON (12,718) 10,870 14,817 15,247 17,473 18,595 
TRANSmON AVG - ON to OFF (13,193) (12,388) (13 087) {24,199\ 

AVERAGE· REPRESENTA nVE TRANSITIONS I 17,368 
NOTtS and INTERPRETATION: 

Power consumption trend is highly variable throughout 115 testing period with distinct cycling load variations 
Shaded cells discounted due to Significant load variations during averaging period 

'c' 
Performance of USES system = 17,368 Watts Real Power Demand reduction 
Average performance per CMES--3D-480 volt USES unit = 2.17 kW per unit 

Table 1 above shows analysis of the wattage data collected by the Amprobe DM~II Pro Multi~ 
Meter and Data-Logger during TIS testing on August 14th

, 2009. The intervals are generally of 
approximately 5-minute duration. 
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Table 2 

Power Factor (%) 
Intervals Full Interval Instant 15~cAvl 30 SecAg 45~Ag 

USES OFF USES ON Difference Difference Chance Change Change Change 
Interval Time Frame # USES Status AVERAGE AVERAGE Off to On On to Off ~t Transition Trans. Trans. Trans. 

TIS Testi~- 8ght(S) USES CMES-3D-480 volt units 
3:33:16 PM 3:35:15 PM 8 OFF 95.6% 

3:35:16 PM 3:40:1SPM 8 O~ 100.0% 4.4% 5.0% 5.0% 5.0% 5.0% 

3:40:43 PM 3:45:14 PM 8 OFF 94.3% 5 l~. D. 'i, 6O't 00'" 6 

3:45:16 PM 3:50:14 PM 8 ON 100.0% 5.7% 6.0% 5.9% 5.5% 5.5% , 
3:50:17 PM 3:55:14 PM 8 OFF 93.4% 6 6~; ~ 6.00/., 69'7, -68"~ 66q~ , 
3:55:16 PM 4:00:15 PM 8 ,ON 100.0% 6.6% 7.0% 6.9% 7.0% 7.0% 

4:00:17 PM 4:05:15 PM 8 OFF 93.1% F,9'Yc ". 6 9' 6.9' 5.Y· 

4:05:24 PM 4:10:14 PM 8 O~ 100.0% 6.9% 7.0% 6.9% 6.9% 7.0% 

4:10:17 PM 4:15:14 PM 8 OFF 94.0% f ()OI, " .0', liD' ry 6 

4:15:16 PM 4:17:15 PM 8 ON 100.0% 6.0% 6.0% 6.1% 6.0% 6.0% 

AVERAGE -OFF 94.1% 

AVERAGE - USES ON 100.0% ALL TRANSmONS 

DIFFERENCE 5.9% 

TRANSITION AVG -OFF to ON 5.9% -6.3% -6.3% -66% -6.6% -6.0% 

TRANSITION AVG -ON to OFF 6.2% 6.2% 6.1% 5.5% 

AVERAGE - REPRESENTATIVE TRANSmONS J 6.1% 
NOTES" rmRPRETATION: 

Power factor approaches unity (100Jl%) when USES System is activated 
Power Factor charwes from 94.1" Ltalnc to 100.0% Unity when USES System is activated 
Power Factor is graphed together with Real Power Demand 

-

Table 2 above shows the Power Factor changes during TIS testing on August 14th
, 2009. The 

Power Factor is improved to an average of 100.0% by the USES@ S-ysteln when all eight Delta 
units are operational. 
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Graph 2 

v Yoltage (V AB, VBC, YCA) 
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3:35:00 PM 3:40:00 PM 3:45:00 PM 3:50:00 PM 3:55:00 PM 4:00:00 PM 4:05:00 PM 4:10:00 PM 4:15:00 PM 

1- RMS Voltage - VAB (V) RMS Voltage - VB( (V) - RMS Voltage - VCA (V) I 
Start: 8/14/20093:33:16 PM End: 8/14/20094:17:15 PM 
Academic Center 

Graph 2 above shows three jhase voltage on August 14th, 2009. There is approximately a 5.7 
volt increase when the USES System is activated. 
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Table 3 

Voltage, 3-Phase Average 
!mm!li Full Interval !!»lin! 15&cAl!& ~g~cAm !~~Avi 

USES OFF USES ON Difference Difference Change Change Change Change 
Interval Time Frame # USES Status AVERAGE AVERAGE Off to On On to Off ~t Transition Trans. Trans. Trans. 

TIS Testing· Eight (8) USES CMES-3D-480 volt units 
3:33:16 PM 3:35:15 PM 8 Off 483.5 

3:35:16 PM 3:40:15 PM 8 ON 488.9 5.4 5.7 5.9 6.0 5.9 

3:40:43 PM 3:45:14 PM 8 Off 483.0 [e. 9, ~a .53 5.5 

3:45:16 PM 3:50:14 PM 8 m 488.4 5.4 5.5 5.8 6.0 6.0 

3:50:17 PM 3:55:14 PM 8 OFF 482.9 IS 5 Cd (S 6) \55 1561 

3:55:16 PM 4:00:15 PM 8 m 489.7 G.8 6.1 5.8 6.2 6.3 

4:00:17 PM 4:05:15 PM 8 Off 484.4 53' '>L 56; 10.01 60: 

4:05:24 PM 4:10:14 PM 8 0" 489.9 5.6 5.8 5.7 5.5 5.5 

4:10:17 PM 4:15:14 PM 8 OFF 484.4 e. ~ b b.l 1)8) ~8 

4:15:16 PM 4:17:15 PM 8 ON 490.0 5.5 5.8 5.9 5.9 5.7 

AVERAGE· OfF 411.6 

AVERAGE· USES ON ~ All TRANSITIONS 

DIFFERENCE S.7 

TRANSITION AVG • OFF to ON 5.7 (5.6) (55) (5.7) (5.6) (5.7) 

TRANSmON AVG • ON to OFf 5.8 5.8 5.9 5.9 

AVERAGE· REPRESENTATIVE TRANsmONS I (57) 

NOI'ES ad1NTERPlETA11ON: 
~. 

Voltage trend Is steady thrcqhout TIS testing period 
An transitions Included In average reactive power calculation 

Average Performance = 5.7 volt improvement 

Table 3 above shows analysis of the data collected for three phase voltage on August 14th
, 2009. 

The increases recorded for the Delta units have a cumulative effect on overall circuit voltage. 
With eight USES@ units active, the voltage is improved by about 5.7 volts. 
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Graph 3 

Amperage (lA, IB, Ie) 

3:40:00 PM 3:50:00 PM 4:00:00 PM 4:10:00 PM 

1-RMS Current - IA (A) RMS Current - IS (A) - RMS Current - IC (A) I 
Start: 8/14/20093:33:16 PM End: 8/14/20094:17:15 PM 
Academic Center 

Graph 3 above shows three phase amperage on August 14th
, 2009. There is about a 56.9 amp 

reduction on each phase when the USES@ System is activated. 
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Table 4 

Amperage Average of Phases A, B, C (Amps) 
Intervals Full Interval Instant 15~,Avl ~2Se,A~ 45&siAvB 

~SESOFF USES ON Difference Difference Change Change Change Change 
Interval Time Frame I USES Status; AVERAGE AVERAGE Offto On On to Off iAt Transition Trans. Trans. Trans. 

TIS Testing' Eight (8) USES CMES-3D-480 volt units 
3:33:16 PM 3:35:15 PM 8 OFf 581.9 

3:35:16 PM 3:40:15 PM 8 0 516.6 (63, 'i74, 578; 018 68.6 

3:40:43 PM 3:45:14 PM 8 Off 567.0 50.3 33.6 28.8 26.1 26.5 
3:45:16 PM 3:50:14 PM 8 01'1 506.1 160 9 ,586' (&4 7' 677 (7') 3\ 

3:50:17 PM 3:55:14 PM 8 Off 565.8 59.7 67.3 60.4 63.5 66.8 

3:55:16 PM 4:00:15 PM 8 , o~ 500.4 (o~ 'll 0.8 (58.3) 574 (535 

4:00:17 PM 4:05:15 PM 8 Off 553.9 53.6 56.0 64.9 67.1 72.4 

4:05:24 PM 4:10:14 PM 0 507.8 14; : ~6 ~7 3. S5.L "1 2 
4:10:17 PM 4:15:14 PM 8 Off 567.1 59.3 60.4 61,8 63.9 65.7 
4:15:16 PM 4:17:15 PM b 01'; 520.2 146.':1 (b13 1 (SLA I 52.0, 41.0' 

AVERAGE· OFf 567.1 

AVERAGE· USES ON lliJ ALL tRANSITIONS 

DIFFERENCE 156.9) 

TRANSmON AVG • OFF to ON 156.9) 55.7 54.3 54.0 55.1 57.8 
TRANSmON AVG • ON to OFF (59.1) (581) (58.8) (57.5) 

AVERAGE· REPRESENTAnVE TRANSmONS ! 56.9 
NOTES IIHIINTERPRErATION: 

Amperap trend is slightly variable throughout TIS testing period due to load variations 
AU transitfons Induded in average reactive power calculation 
Average Performance = 56.9 Amp reduction 

~ 

Table 4 above shows analysis of the data collected for three phase amperage on August 14th
, 

2009. There ,vas an average reduction of 56.9 amps as a result of the USES@ System. 
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Graph 4 

Reactive & Apparent Power 
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3:40:00 PM 3:50:00 PM 4:00:00 PM 

1- Apparent Power - 30 (VA) - Reactive Power - 30 (VAR) I 
Start: 8/14/20093:33:16 PM End: 8/14/20094:17:15 PM 
Academic Center 
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Graph 4 above shows Reactive Power in V AR and Apparent Power in VA on August 14th
, 

2009. 
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Table 5 

Reactive Power (VAR) 
~ Full Interval !!!W!t 15 SecAvS 30~cA!I 45 SecAvS 

USES OFF USES ON Difference Difference Change Change Change Change 
Interval nme Frame # USES Status AVERAGE AVERAGE Off to On On to Off !At Transition Trans. Trans. Trans. 

TIS Testing - 8ght (8) USES CMES-3D480 volt units 
3:33:16 PM 3:35:15 PM 8 OFF 142,062 

B5:1£PM 3:40:15 PM 8 01'1 (13,762 .~S,8L'i ~b99)6 169 721 168,878' 168,327) 

3:40:43 PM 3:45:14 PM 8 Off 156,357 170,119 168,861 169,767 169,981 169,732 , 
3:45:16 PM 1:50:14 PM 8 ON 16,6bL1. (.d,lL' (17 )to; 16q 162) J68.374) (167 13) 

3:50:17 PM 3:55:14 PM 8 OFF 167,635 174,299 169,483 170,322 170,368 170,315 

3:55:16 PM 4:00:15 PM 8 • ON (3.6)8 11'U'l4 (,.7' d7 ( 170.601) 171082) 1.71.579} 

4:00:17 PM 4:05:15 PM 8 OFF 167,679 171,337 171,555 172,852 173,096 173,322 

4:05:24 PM 4:10:14 PM 8 a '7 (l'FI ,:747721 70 68 \ 169,835 169 71_ 70193 

4:10:17 PM 4:15:14 PM 8 OFF 162,542 169,634 170,288 170,657 171,120 170,494 

4:15:16 PM 4:17:15 PM is Ol~ (7,2201 :169,76LI ,1 1058: \169,556) (1b8,S:i5 169,030) 

AVERAGE· OFF 159,255 

AVERAGE - USES ON (7,680) All TRANSITIONS 

DIFFERENCE (166,935) 

TRANSIOON AVG·OFF to- ON (166,935) 171,M8 170,047 170,900 171,141 170,966 

TRANSITION AVG· ON to OFF 1170,475) (169,775) (169,316) (169,253) 

AVERAGE - REPRESENTAnvE TRANSfOONS I 169,790 
NOTES and WTERPRETA11ON: 

Reactive Power Demand is steady throughout TIS testing period 
All transitions included in average reactive power calculation 
Performance of USES system = 170 KVAR Reactive Power Demand reduction 

Average performa~ per CMES-3D-480 volt USES unit = 2L2 KVAR per unit 

. 

Table 5 above shows analysis of the data collected for Reactive Power on August 14th, 2009. 
The USES@ System reduced reactive power by about 169.8 kV AR when activated. The reactive 
power on the circuit decreased from about 159 kVAR lagging to about 7.6 kV AR leading. 
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Table 6 

Apparent Power (VA) 
Intervals Full Interval !m1!D! l~~Avl Jg~,Avl 4~~5Avl 

USES OFF USES ON Difference Difference Change Change Change Change 
Interval Time Frame ffUSES Status AVERAGE AVERAGE Offto On On to Off ~t Transition Trans. Trans. Trans. 

llSTesting- Eight 8) USES CMES-30-480 volt units 
3:33:16 PM 3:35:15 PM 8 OFF 483,281 

3:35:16 PM 3:40:15 PM 8 O~· 436,448 (46,833 3:1 722 3Q,990) (43.318~ (49,1181 

3:40:43 PM 3:45:14 PM 8 OFF 470,356 33,908 20,352 16,120 13,925 14,132 
3:45:16 PM 3:50:14 PM B ON 426,737 (43 liBI 107 45.977 (48.369) (50,511 

3:50:17 PM 3:55:14 PM 8 OFF 471,000 44,262 50,789 44,808 47,433 50,065 

3:55:16 PM 4:00:15 PM 8 ' ON 423,024 (!7 S76] 5 'u '42,996\ (41910) (38,460] 

4:00:17 PM 4:05:15 PM 8 OFF 463,385 40,361 42,028 49,265 50,935 55,424 

4:05:24 PM 4:10:14 PM S a 430,619 132 766) • 0' Ai j59 40.826) 37569. 
4:10:17 PM 4:15:14 PM 8 OFF 473,052 42,433 42,528 43,598 45,661 47,217 

4:15:16 PM 4:17:15 PM 8 m 441,236 (31.616 4~,6j3) (36,001 (35,828) (29,365, 

AVERAGE· OFF 472,215 
AVERAGE· USES ON 431.613 ALL TRANSIllONS 

DIFFERENCE (40,602) 

TRANSmON AVG· OFF to. ON (40,602) 40,2-41 45,115 45,89.0 48,010 47,217 
TRANSmON AVG· ON to OFF (42,300) (41,465) (42,050) (50,511) 

AVERAGE -REPRESENTAllVETRANSIllONS I 46,201 
NOTES MClINTEIPRETATION: 

Apparent Power Demand is variab1e throughout 115 testing period with significant recurring load variations 
Shaded cells are not representative of performance due to Significant load variations during averaalna perfod 
Shaded cells are kept the same as those discounted for Reaf Power Demand 

Performance of USES system = 46.2 KVA Apparent Power Demand reduction 
Apparent Power is graphed with Reactive Power 

Table 6 above shows analysis of the- data collected for Apparent Power on August 14th
, 2009. 

There was a reduction in apparent power from 472 kV A to 431 kV A when the USES® System 
was activated. This translates to an apparent power reduction of 46.2 kVA on the circuit. 
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49,708 
36,435. 
57,204 
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48,264 
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48,264 
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System Savings 

Evaluation of the USES® System installed at the Academic Center shows a demand reduction 
when the USES® System is activated. During the On-Peak TIS testing on August 14th

, 2009, the 
average real power demand reduction was 1 7 ~368 watts. The total annual reduction of real 
power consumed is 17,368 watts x 8760 hours per year = 152,144 kWh per year. 

Summary and Conclusions 

The installation of a USES® Shunt Efficiency System at the Academic Center has improved 
power quality and has resulted in a substantial decrease in electrical demand. The USES® 
System reduced the demand for electricity by about 17.4 kW. The performance of the USES® 
Shunt Efficiency System at the Academic Center has proven to be consistent with all of the 
estimated power quality improvements as outlined in DWA Energy's proposal to ESG dated 
December 12,2008. 

Additional power quality improvements were also realized by the installation of the USES® 
System. However, the USES® System's ability to provide superior surge & spike protection 
cannot be measured. The benefits of enhanced surge & spike protection, will translate to 
additional savings through the avoidance of maintenance costs on motors and sensitive electronic 
systems within the facility. 

The USES® System provides power quality improvements that no other power conditioning 
system can provide. For any questions or comments on this report, please contact Skip Delelos, 
Division Manager, DW A Energy at (703) 506-0012, or via email toskip@dwaenergy.com. 
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Summary 

On February 18th and 19th 2004 POM Energy Concepts conducted an evaluation of the 
USES® Shunt Efficiency System installed at Lewiston-Auburn Pollution Control Facility. 
The purpose of the USES® System is to reduce energy consumption and demand, 
improve power factor, and to protect against electrical spikes and surges. The evaluation 
showed the level of energy savings from the USES® system. The evaluation was 
performed by Peter Chiaravalle and Stuart Forbes from POM Energy Concepts, and 
monitored by Mac Richardson and Myron Eames of Lewiston-Auburn WPCA. 

The test location for the USES® systenl was the main switch gear. This allowed 
monitoring of total electrical energy for the facility. Several parameters were measured 
including voltage, amperage, kW demand, kWh, and power factor. The results of the 
energy monitoring are shown on page 3. Graphs from the CMP web site showing 
electrical usage for the two days are also included. 

The USES® system is installed at various panels throughout the facility. Locations are 
shown in Schedule A. Another parameter not measured but inherent in the USES® 
product is the spike and surge suppression capabilities. The USES® unit dampens inrush 
current during motor startup, and clips spikes when equipment is cycled off. The USES® 
systenl will buffer spikes and surges and improve power factor and voltage throughout 
the facility at the panels where these electrical events originate. Additionally, an 
improved power factor will result in higher voltage and extended equipment life. Greater 
energy savings will also be realized by reducing electrical line losses. 

The results of the evaluation show a 2.0 year simple payback for the USES® System. 
The cost per kWh is figured by taking the previous year's total cost and dividing by the 
total energy used. 

POM Energy Concepts 1554 Elmore Mountain Road Morrisville, VT 05661 
Lewiston-Auburn WWPCA 
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Timed Interval Sampling (TIS) Guidelines 

Timed Interval Sampling (TIS) is a statistical method of energy measurement with regard 
to kWh (kilowatts per hour) over a relatively short span of time. It is valid in all facilities 
with electrical loads but is particularly useful in facilities where energy use is a function 
of manufacturing, environmental loads, and related equipment. TIS is utilized to 
n1inif!1ize the effect of numerous variables present when measuring energy consumption. 
These variables often include: monthly billing cycle irregularities, weather conditions, 
facility operations, and man-hour variances. 

When the USES(ii) System is being evaluated, it is alternately activated and deactivated at 
consistent timed intervals such as 15 minutes, 20 n1inutes, or 30 minutes to collect 
comparative samples of energy used, in kWh, by the loads in the facility in equal 
conditions. The energy usage data is recorded and averaged in each respective operating 
condit!on (i.e. USES::R' on or off), in order to demonstrate energy consumed with the 
USES'~19 System activated and deactivated. Our experience has shown that a few hours to 
two days of testing is generally sufficient to prove the USES'

gl 
System is operating at or 

above its predicted performance guarantee. 

The most justifiable way to demonstrate electrical energy reduction is through the utility 
n1eter the facility is being billed on. However an Amprobe DM-II Pro energy meter and 
data logger is connected in parallel with the facility electric meter to obtain second by 
second digital measurements. The Amprobe meter meets the standards of the National 
Institute of Standards and Technology. 

POM Energy Concepts has found that Timed Interval Sampling is the most reliable and 
verifiable method of comparing energy consumption, while still accounting for all 
variables present. TIS will be used to verify that the USES::i~) System is operating as 
guaranteed in your facility and will provide instantaneous results. 

POM Energy Concepts 1554 Elmore Mountain Road Morrisville, VI 05661 
Lewiston-Auburn WWPCA 
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Lewiston-Auburn WPCA 

Lewiston, ME 

USES® Installation Schedule 

Unit # Type Location Feed From 

CMES 3D Main Switch Gear N/A 
480 

2 CMES 3D Main Switch Gear N/A 
480 

3 CMES 3Y Main Switch Gear N/A 
480 . 

4 CMES 3D Blower Disc MSG 
480 

5 CMES 3D Blower Disc MSG 
480 

6 CMES 3D Raw Sewage Pump MSG 
480 Panel 

7 CMES 3D Raw Sewage Pump MSG 
480 Panel 

8 CMES 3D Raw Sewage Pump MSG 
480 Panel 

9 CMES 3D Raw Sewage Pump MSG 
480 Panel 

10 CMES 3D Sludge Press Room MSG 
480 Panel 

11 CMES 3D Sludge Press Control MSG 
480 Room Panel 

POM Energy Concepts 1554 Elmore Mountain Road Morrisville, VT 05661 
Lewiston-Auburn WWPCA 
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Amp Rating 

2000 amp 

2000 amp 

2000 amp 

600 amp 

600 amp 

N/A 

N/A 

N/A 

N/A 

400 amp 

400 amp 
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Lewiston Auburn- Water Pollution Control Authority 
Timed Interval Sampling Results 

DATE TIME 
Wednesday, February 18,2004 8:30 - 9:00 ! ' 

9:00 - 9:30 
9:30 - 10:00 

10:00 - 10:30 
10:30 - 11:00 ,"'=. 

11 :00 - 11 :30 
11 :30 - 12:00 ", 
12:00 - 12:30 

12:30 - 1 :00 ~ 
1:00 - 1:30 
1:30 - 2:00 
2:00 - 2:30 
2:30 - 3:00 t 
3:00 - 3:30 

~ay totals 

Thursday, February 19. 2004 8:30 - 9:00 
9:00 - 9:30 ,." 

9:30 - 10:00 
10:00 - 10:30 
10:30 - 11:00 
11 :00 - 11 :30 
11 :30 - 12:00 
12:00 - 12:30 '. 

12:30-1:00 
1 :00 - 1 :30 
1 :30 - 2:00 
2:00 - 2:30 
2:30 - 3:00 
3:00 - 3:30 

Oay totals 

2 da:: totals 

2 day averages 

COP (Cost of Power) 'q.095 

~ 
276 .. 

& 
1968 2101 

1916 2072 

3884 4173 

277 298 

2 day average difference x 2 
kWh per hour x 24 hours 

kWh per day" COP 
daily COP x 365 

POM Energy Concepts 1554 Elmore Mountain Road Morrisville, VT 05661 
LAWPCA_ TIS Page 4 Of 7 

DELTA % CHANGE 

16 6.67% 

20 8.06% 

60 21.43% 

20 6.41% 

24 7.79% 

4 1.32% 

-11 -3.99% 

133 6.76% 

12 4.00% 

12 3.95% 

12 3.80% 

24 7.32% 

60 18.99% 

8 3.23% 

28 10.77% 

156 7.53% 

289 7.44% 

20.6 

41.3 kwh per hour 
990.9 kWh per day 

$94 daily cost of power 
$34,358 annual cost of power 
$70.~95 total cost of units 

2.0 payback (years) 
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Lewiston-Auburn WPCA 

The graph below is from the CMP Website showing meter data for the Lewiston-Auburn 
Wastewater Treatment Plant for the period of the timed interval sampling on February 
18th and 19th

• The power factor and demand can be correlated with the time frames that 
the USES® Shunt Efficiency System was turned on and off. 

The power factor can be seen at 1.0 when the system is on. This will preclude any power 
factor ·charges if rate structures change to include such charges. A high power factor also 
helps to extend equipment life. The kVa demand also correlates to the cycling of the 
USES''-ii,; System. Although kVa demand is not the same as kW demand, it parallels the 
same usage patterns. Actual kW denland can be seen in the separate demand graph . 

.:. (ompuServe .. ' . ' . . LJ~~ 

Power Factor 

1.0 
O.B 
0 .6+---------------------------------~-------------------------

K\lA Demand 

800 

600 

400 

200+---------------------------------~-------------------------
18 

W 

t Wed Feb 18 2004 17:15 = 416.72 

19 

T 

I -- -------- --, 
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The kW demand graph covers the same time that the Timed Interval Sampling was 
performed, plus the following day. While the TIS was conducted the saw tooth effect 
created by the USES System from the ON/Off cycling is seen in the kW Demand. The 
following day's kW demand is included to show a normal day. The demand profile is 
consistent with the previous two days but at a higher level and without the pronounced 
cycling as in the previolls two days. 

.. Customer InformatJon· 
Jlame: & Lew & Aub W .... t:er 

Addre~~: 535 L1ncoLn St. 

Lew.i.~ton 

Acct. Wo: 551-0271624-011 

KW ( chann.': 1 s.t: 0 ) Detail Profile 

Wed Feb 18 2004.to Fri Feb 20 ~004 
Tot~L U35g=: 30,775.08 Y.WH 

Max Demand: 590.40 ~ 
Occurred On: Feb 19 200~ 11:15 

Load F5ctor: 72.397' 
D~te Range: reb 18 To Feb 20 

1080290 

I 200 18 19 
T 

20 
F I w 

: 
I ... - -.- - -~-:" -". 

i ThU Feb 192004 14:15 = 407.S2 

Openi"'J 
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