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YOUR GUIDE TO ENERGY SAVINGS

According to the U.S Department of Energy, Industrial Technologies Program— Best Practices website, “Motor-driven equip-
ment accounts for 64 percent of the electricity consumed in the U.S. industrial sector.” Moreover, “...improvements to motor
systems could yield dramatic energy and cost savings. The key to these savings is applying energy-efficiency equipment or
implementing sound energy management practices.”

For more information about this website go to http://www1.eere.energy.gov/industry/bestpractices/

Helping you achieve better
motor system energy efficiency

On-Line Motor System Testing

The ATPOL II™ is an on-line electrical motor system testing instrument for evaluating motor systems while they are running.
This energized test utilizes Electrical Signature Analysis and Power Analysis to provide information about incoming power,
mechanical and electrical health of the motor, and analysis of the driven load (gear boxes, belted applications, bearing, etc).
Energized on-line testing will provide valuable information for AC induction and DC motors, generators, wound rotor motors,
synchronous motors, servo motors, etc.

Power Monitoring with the ATPOL Il will provide answers The ATPOL Il answers:
to these types of questions:

We need to document energy savings- Monitor
We need to document energy savings- How are the energy sav-

) - X energy use prior to the upgrade and then after the
ings measures we have implemented performing?

upgrade. Then use simple software tools to generate

We need to reduce energy consumption — | need to perform an a before and then after action report.

energy audit to evaluate energy savings opportunities Choose the report type. Report types consist of aither a summary or

. ) _ ) a comparison. A comparison can either be between two logs or
We need to trouble-shoot incoming power- This transformer is differert time periods within the same log.

very hot — is it overloaded or are high harmonics the cause?

— Report Type
We need to add more loads— Will my panels and circuits support
© Summary

the new additions?
(* Comparison

Since you chose the "comparison” type, the report will summarize and
contrast two different groups of data, two different "data sets™.
Summaries of each data set will be amanged in two columns, one for
each data set. Each column needs a column heading.


http://www1.eere.energy.gov/industry/bestpractices/

Software generates a simple Microsoft® Word report documenting energy savings.

Before Upgrade

File 20TanAirHandler.log

Test began at 9/23/02 10:17:00
Test ended at 9/24/02 10:15:00

Measurement Before
“oltage, Phase 1, Ave: 266.8
“aoltage, Phase 2, Ave: 26958
“aoltage, Phase 3, Ave: 267.0
Current, Phase 1, Ave: 15.3
Current, Phase 2, Ave: 14.2
Current, Phase 3, Ave: 161
Current, MNeutral, Ave: 0.0
Current, MNeutral, Max: 0.0
Current, Meutral, Min: 0.0
Total True Power: 101246
Toatal WA Power: 11945.0
Power Factor, Phase 1, Ave: 0.84
Power Factor, Phase 2, Ave: 0.84
Power Factor, Phase 3, Ave: 0.87
Energy, Total Elapsed: 242992
et emeeamaed $48.60
Cost, estimated per month: §1481.27

at $0.2000044H)

Report Prepared By:

Phone:
Email:

20 Ton Air Handler

After Upgrade
File ﬁDTonAirHandler.log

Test began at 92402 1:55:00
Test ended at 972502 1:55:00

After Units Change %Change
2677 volts 0.3 0.3 %
2707 volts 1.2 0.4 %
2679 volts [NRE] 0.3 %
150 amps -0.3 -2.0%
142 amps -0.0 -0.2 %
149 amps -0.3 1.7 %
0.0 amps 0o 0.0 %
0.0 amps o0.o 0.0 %
0.0 amps oo 0.0 %
10005.4 YWatts -119.2 -1.2 %
11831.5 WA, -113.5 -0.9 %
083 -0.00 -0.1 %
0.84 -0.00 -0.4 %
0.86 -0 -0.9 %
240129 KMWH -2.8F

3 -1.2 %

$48.03 i
$1451.78 §19.49 @

The ATPOL Il answers:

Energy Audit: Monitor actual energy used while the system is operational. Report energy used in actual dollars and not just engineering

units (KWh).

“ Power System Manager - [20TonAirHandler.log]
Fle Edit View Hep
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Energy Consumption

File C:\ATPOL\20T onAirHandler log
Test began at 9/23/02 10:17:00

I2¢

20 Ton Air Conditioner
O Total = 403.82

(16.6)

500.00 - - - - - ‘(Rguuzd‘: iz 11‘:11:00 ?113{01)

350.00
L S O O SO SN o

45000 |

Energy (kilowalt hours)

10000 |-

SO0 [oovvvererr s e e e

|
10:47:00 18:08:00 2:06:00 9:59:00 17:57:00
14:41:00 22:04:00 6:02:00 14:01:00 21:53:00

972302 9523 9723 9723 9724 9724 9724 9724 9724 9724 9725

1:55:00

Test ended at 9/25/02 1:55:00

Measurement

Total True Power Ave:
Total VA Power Ave:
Total Power Factor:
Energy, Total Elapsed:
Ener i
ost, Total Elapsed:

Cost, estimated per month:

Value
101594
11981.6
0.85
402 93636

§51.18
§943.31




ATPOL Il answers:

We need to trouble-shoot incoming power— Monitor and report harmonic distortion of voltage and
current. Can be reported graphically or as a Microsoft® Word report.

Power System Manager - [4WireDelta-PP.wfm]

File Edit View Harmonics Help
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100.0 100.00
E 80.0 1 sooo I
g E
= 60.0 {1 6000 2
=] -]
w =
g =
2 40.0 1 a000 E
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20.0 1 20.00
0.0 L 0.00
1 5 9 13 17 21 25 29 33 37 41 45 49
RMS Voltage = 255.1 Voltage THD = 4.18%
RMS Current = 4.8 Current THD = 12.71%
Fundamental = 60.0 Hz K-Factor = 1.24
True Power = 0.00 True P.F. = 0.00
File: 4WireDelta-PP.wim
BMS Voltage = 255.1 Voltage THD = 4.18%
RMS Current = 4.8 Current THD = 12.71%
Fundamental = &0.0 Hz E-Factor = 1.24
True Power = 0.00 True B.F. = 0.00
V12 BMS Voltage  I1 RMS Current V12 EMS Voltage  I1 BMS Current
Hrm Mag Phase Mag Phase Hrm Mag Phase Mag Phase
1 100.00 0.0 100.000 -Bé&.6 2 0.223 -41.3 0.314 -120.7
3 3.83 130.3 10.557 27.7 4 0.058 0.0 0.282 -177.5
5 1.51 -32.1 6.427 -134.0 6 0.08B5 0.0 0.162 0.0
7 0.36 -157.9 2.645 89.9 B 0.217 4.5 0.130 0.0
g 0.22 -30.1 0.917 -136.3 10 0.168 0.0 0.180 0.0
11 0.11 0.0 0.570 -24.7 12 0.062 0.0 0.097 0.0
13 0.07 0.0 0.354 B&.5 14 0.048 0.0 0.112 0.0
15 0.04 0.0 0.26% -147.9 16 0.045 0.0 0.137 0.0
17 0.06 0.0 0.252 -150.86 18 0.022 0.0 0.040 0.0
19 0.16 0.0 0.053 0.0 20 0.018 0.0 0.055 0.0
21 0.00 0.0 0.060 0.0 22 0.05% 0.0 0.038 0.0
23 0.05 0.0 0.083 0.0 24 0.057 0.0 0.024 0.0
25 0.02 0.0 0.034 0.0 26 0.100 0.0 0.078 0.0
27 0.02 0.0 0.058 0.0 28 0.143 0.0 0.081 0.0
29 0.07 0.0 0.042 0.0 30 0.037 0.0 0.05% 0.0
31 0.08 0.0 0.025 0.0 32 0.030 0.0 0.04%8 0.0
33 0.04 0.0 0.022 0.0 34 0.057 0.0 0.025 0.0
35 0.08 0.0 0.075 0.0 36 0.037 0.0 0.015 0.0
37 0.04 0.0 0.049 0.0 38 0.017 0.0 0.041 0.0
39 0.01 0.0 0.028 0.0 40 0.036 0.0 0.030 0.0
41 0.02 0.0 0.01& 0.0 42 0.050 0.0 0.044 0.0
43 0.02 0.0 0.048 0.0 44  0.055 0.0 0.028 0.0
45 0.02 0.0 0.025 0.0 46 0.076 0.0 0.037 0.0
47 0.04 0.0 0.037 0.0 48 0.025 0.0 0.043 0.0
49 0.04 0.0 0.052 0.0 50 0.048 0.0 0.002 0.0


http://www.industry.energy.gov
http://www.industry.energy.gov
http://www.eere.energy.gov/

ATPOL Il answers:
We need to add more loads— Monitor current, voltage, etc. and then generate an easy to read report.

20 Ton Al Condfioner

O N Ava = 1526 O 2 Ave = 1427 0O BAve = 1514

Current {amps)
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On-LineElectrical Motor Testing 101

Electrical Signature Analysis (ESA) is an on-line test method where voltage and current waveforms are captured while the motor system is
running and then, via a Fast Fourier Transform (FFT), a spectral analysis is done by the provided software. From this FFT, faults related to
incoming power, the control circuit, the motor itself, and the driven load are detected and can then be trended for Condition Based Mainte-
nance/Predictive Maintenance purposes. Our particular ESA instrument is handheld, portable and battery operated.

All ESA analysis systems require motor nameplate information of voltage, running speed, full load current, and horsepower (or kW). Addi-
tionally, optional information such as rotor bar and stator slot count, bearing numbers, and information for driven load components, such as
blade count for a fan or tooth count for a gear box application can be entered for a more detailed and accurate analysis.

Energized on-line testing will provide valuable information for AC induction and DC motors, generators, wound rotor motors, synchronous
motors, machine tool motors, etc. Since ESA is new to many people, the chart below illustrates ESA’s evaluation capabilities of the major
components within a motor system.

Stator Drives

Mech

Power Controls Conn- Cables Stator Air Gap

Quality ections Elec
L - L

*Green indicates that a developing fault can be both detected and trended for Condition Based Maintenance
or Predictive Maintenance purposes. Y ellow indicates a fault can be detected, but not at its earliest stage.

Interested in Motor Diagnostics Training? R
Learn to be more proactive than reactive in your
predictive maintenance program. We offer both ALL-TEST Pro, LLC

public training courses and in-plant training PO Box 1139
courses worldwide. Go to our website Old Saybrook, CT 06475
www.alltestpro.com and then click on the link www.alltestpro.com
titled Training and Support. info@alltestpro.com

860-399-4222
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