











Phase C Current Distortion.

Min.
Avg.
Max.

3.8%
30.55%
143.9%

Apr 292008 11:19:48

Apr292008 11:16:43
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Power Summaries

Power measurements for XYZ Coporation:delta setup#2 from 04/29/08 11:16:18 through

04/29/08 11:31:18.

Imbalance

Minimum Voltage Imbalance
Average Voltage Imbalance
Maximum Voltage Imbalance

Minimum Current Imbalance
Average Current Imbalance
Maximum Current Imbalance

VA Power
Phase A minimum
Phase A average
Phase A maximum

Phase B minimum
Phase B average
Phase B maximum

Phase C minimum
Phase C average
Phase C maximum

Total minimum
Total average
Total maximum

VARS Power
Phase A minimum
Phase A average
Phase A maximum

Phase B minimum
Phase B average
Phase B maximum

Phase C minimum
Phase C average
Phase C maximum

Total minimum
Total average
Total maximum

Value
2.68%
2.840%
3.37%

2.17%
48.58%
154.8%

Value
97.69VA
1.660kVA
51.31kVA

512.7VA
2.868kVA
65.88kVA

179.5VA
3.346kVA
48.39kVA

925.0VA
7.874kVA
77.57kVA

Value
-3.482kVAR
1.457kVAR
49 95kVAR

-4.439kVAR
1.475kVAR
26.88kVAR

-13.10kVAR
2.845kVAR
46.66kVAR

-3.962kVAR
5.77TkVAR
68.11kVAR

Date and Time
Apr 29 2008 11:23:30

Apr 292008 11:21:22
Apr 29 2008 11:22:17

Apr 292008 11:16:43

Date and Time
Apr29 2008 11:21:41

Apr 292008 11:19:49
Apr 292008 11:21:52

Apr 29 2008 11:22:18
Apr 292008 11:21:48

Apr 29 2008 11:22:18
Apr 292008 11:21:48

Apr 292008 11:19:48

Date and Time
Apr 29 2008 11:19:49

Apr 292008 11:22:18
Apr 29 2008 11:22:18

Apr 292008 11:22:17
Apr 292008 11:16:43

Apr 29 2008 11:22:18
Apr 292008 11:16:43

Apr 292008 11:19:48
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Watts Power
Phase A minimum
Phase A average
Phase A maximum

Phase B minimum
Phase B average
Phase B maximum

Phase C minimum
Phase C average
Phase C maximum

Total minimum
Total average
Total maximum

Demand Power
Phase A minimum
Phase A average
Phase A maximum

Phase B minimum
Phase B average
Phase B maximum

Phase C minimum
Phase C average
Phase C maximum

Total minimum
Total average
Total maximum

Power Factor
Phase A minimum
Phase A average
Phase A maximum

Phase B minimum
Phase B average
Phase B maximum

Phase C minimum
Phase C average
Phase C maximum

Total minimum
Total average
Total maximum

Value
-11.75kW
737.8W
15.35kW

-97.99W
2.118kW
19.78kW

-3.091kW
1.706kW
20.38kW

-98.06W
4.563kW
36.85kW

Value
645.8W
707.4W
788.7TW

1.806kW
1.982kW
2.214kW

1.434kW
1.570kW
1.750kW

3.887kW
4.260kW
4.753kW

Value
0.968 Lead
0.271 Lag
0.000 Lag

0.000 Lead
0.608 Lag
0.004 Lag

0.003 Lead
0.344 Lag
0.000 Lag

0.861
0.270
0

Date and Time
Apr 29 2008 11:19:49

Apr 29 2008 11:22:18
Apr 292008 11:21:22

Apr 292008 11:22:18
Apr 292008 11:21:22

Apr 292008 11:19:49
Apr 292008 11:21:22

Apr 292008 11:19:48

Date and Time
Apr 29 2008 11:16:42

Apr 292008 11:21:18
Apr 292008 11:16:42

Apr 292008 11:21:18
Apr 292008 11:16:42

Apr 292008 11:21:18
Apr 292008 11:16:42

Apr 292008 11:21:18

Date and Time
Apr 29 2008 11:19:49

Apr 292008 11:21:22
Apr 292008 11:21:22

Apr 292008 11:17:46
Apr 292008 11:16:43

Apr 292008 11:16:43
Apr 29 2008 11:22:18

Apr 292008 11:21:23
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Voltage and Current Imbalance Summaries for XYZ Coporation:delta setup#2.

Corus Bank (delta setup#2)
Total Voltage Imbalance. Apr 29 2008 11:31:18

%
11:16 Apr 29, 2008 3 minutes/div. 11:21 Apr 29, 2008
Minimum Voltage Imbalance 2.68% Apr 29 2008 11:23:30
Average Voltage Imbalance 2.840%

Maximum Voltage Imbalance 3.37% Apr 29 2008 11:21:22



Corus Bank (delta setup#2)
Total Current Imbalance. Apr 29 2008 11:31:18

100%

-~
o
R

50%

25%

* 11:18 Apr 29, 2008 3 minutes/div. 11:21 Apr 29, 2008
Minimum Current Imbalance 2.17% Apr 292008 11:22:17
Average Current Imbalance 48.58%
Maximum Current Imbalance 154.8% Apr 29 2008 11:16:43

20



VA Power Summaries for XYZ Coporation:delta setup#2.
Phase A VA Summary.

Corus Bank (delta setup#2)
Phase A VA. Apr 29 2008 11:31:18

S00kVA

375kVA

250kVA

125kVA

A pam————————— L —————
11:16 Apr 29, 2008 2 minutes/div. 11:31 Apr 29, 2008

Min.  97.69VA  Apr29 2008 11:21:41
Avg. 1.660kVA
Max. 51.31kVA  Apr 29 2008 11:19:49
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Phase B VA Summary.

Corus Bank (delta setup#2)

Phase B VA. Apr 29 2008 11:31:18
S00KVA

250kVA

125kVA

A
11:18 Apr 29, 2008 3 minutes/div. 11:21 Apr 29, 2008

Min.  512.7VA  Apr 292008 11:21:52
Avg.  2.868kVA
Max. 65.88kVA  Apr29 2008 11:22:18
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Phase C VA Summary.

Corus Bank (delta setup#2)

Phase C VA. Apr 29 2008 11:31:18
S00kVA

375KVA

250kVA

125kVA

A ——
11:16 Apr 29, 2008 3 minutes/div. 11:31 Apr 29, 2008

Min.  179.5VA  Apr 29 2008 11:21:48
Avg.  3.346kVA
Max. 4839kVA  Apr29 2008 11:22:18
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Total VA Summary.

Corus Bank (delta setup#2)

Total VA. Apr 29 2008 11:31:18
1.5MVA

1.12MVA

375kVA

A
11:16 Apr 29, 2008 3 minutes/div.

11:21 Apr 29, 2008

Min.  925.0VA  Apr29 2008 11:21:48
Avg.  7.874kVA
Max. 77.57kVA  Apr29 2008 11:19:48
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VARS Power Summaries for XYZ Coporation:delta setup#2.

Phase A VARS Summary.

Corus Bank (delta setup#2)
Phase A VAR. Apr 29 2008 11:31:18

S00kVAR

250kVAR

OVAR

-250kVAR

-500kVAR
11:16 Apr 29, 2008 2 minutes/div.

11:21 Apr 29, 2008

Min.  -3.482kVAR Apr 29 2008 11:19:49
Avg. 1.457kVAR
Max.  49.95kVAR Apr 292008 11:22:18

25



Phase B VARS. Summary.

Corus Bank (delta setup#2)

S00kVAR

250kVAR

-250kVAR

-S00kVAR

11:18 Apr 29, 2008 3 minutes/div. 11:21 Apr 29, 2008

Min. -4.439kVAR Apr 29 2008 11:22:18
Avg. 1.475kVAR
Max.  26.88kVAR Apr 29 2008 11:22:17
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Phase C VARS. Summary.

Corus Bank (delta setup#2)
Phase C VAR. Apr 29 2008 11:31:18

S00kVAR

250kVAR

OVAR +—l—‘_._1—\i

-250kVAR

-500kVAR

11:16 Apr 29, 2008 3 minutes/div.

11:21 Apr 29, 2008

Min.  -13.10kVAR Apr 29 2008 11:16:43
Avg.  2.845kVAR
Max.  46.66kVAR Apr 292008 11:22:18

27



Total VARS Summary.

Corus Bank (delta setup#2)
Total VAR. Apr 29 2008 11:31:18

1.5MVAR

0KVAR

-~
[}

OVAR

-750kVAR

“1.5MVAR

11:16 Apr 29, 2008 3 minutes/div. 11:31 Apr 29, 2008

Min.  -3.962kVAR Apr 29 2008 11:16:43
Avg.  5.777kVAR
Max. 68.11kVAR Apr29 2008 11:19:48

28



WATTS Power Summaries for XYZ Coporation:delta setup#2.
Phase A Watts Summary.

Corus Bank (delta setup#2)
Phase A Watts. Apr 29 2008 11:31:18

500kW

250kwW

ow

-250kW

-500kW
11:16 Apr 29, 2008 2 minutes/div. 11:31 Apr 29, 2008

Min. -11.75kW  Apr 29 2008 11:19:49Avg. 737.8W
Max. 15.35kW Apr 292008 11:22:18
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Phase B Watts. Summary.

Corus Bank (delta setup#2)
Phase B Watts. Apr 29 2008 11:31:18

500kW

250kwW

ow

-250kW

-500kW

11:16 Apr 29, 2008 3 minutes/div. 11:31 Apr 29, 2008

Min.  -97.99W Apr 292008 11:21:22
Avg.  2.118kW
Max. 19.78kW  Apr 29 2008 11:22:18
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Phase C Watts. Summary.

Corus Bank (delta setup#2)
Phase C Watts. Apr 29 2008 11:31:18

500kW

250kwW

ow

-250kW

-500kW

11:16 Apr 29, 2008 3 minutes/div. 11:31 Apr 29, 2008

Min.  -3.091kW  Apr 29 2008 11:21:22
Avg.  1.706kW
Max. 20.38kW  Apr29 2008 11:19:49
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Total Watts Summary.

Corus Bank (delta setup#2)
Total Watts. Apr 29 2008 11:31:18

1.5MW

-~
[}

OkW

ow

-~
[}

0kW

-1.5MW

11:18 Apr 29, 2008 3 minutes/div. 11:21 Apr 29, 2008

Min.  -98.06W Apr 292008 11:21:22
Avg.  4.563kW
Max. 36.85kW  Apr 292008 11:19:48
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Power Factor Summaries for XYZ Coporation:delta setup#2.

Phase A Power Factor Summary.

Corus Bank (delta setup#2)
Phase A True Power Factor. Apr 29 2008 11:31:18

0 Lag

0 Lead
11:16 Apr 29, 2008 2 minutes/div.

11:21 Apr 29, 2008

Min.  0.968 Lead Apr 29 2008 11:19:49
Avg.  0.271 Lag
Max. 0.000 Lag  Apr 29 2008 11:21:22
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Phase B Power Factor. Summary.

Corus Bank (delta setup#2)
Phase B True Power Factor. Apr 29 2008 11:31:18

0 Lag

0 Lead

11:16 Apr 29, 2008 3 minutes/div. 11:21 Apr 29, 2008

Min.  0.000 Lead Apr29 2008 11:21:22
Avg.  0.608 Lag
Max. 0.004 Lag Apr29 2008 11:17:46
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Phase C Power Factor. Summary.

0 Lag

0 Lead

Corus Bank (delta setup#2)

Phase C True Power Factor. Apr 29 2008 11:31:18

11:16 Apr 29, 2008 3 minutes/div.

11:21 Apr 29, 2008

Min.
Avg.

Max.

0.003 Lead Apr292008 11:16:43

0.344 Lag
0.000 Lag  Apr 292008 11:16:43
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Total Power Factor Summary.

Corus Bank (delta setup#2)
Total True Power Factor. Apr 29 2008 11:31:18

11:21 Apr 29, 2008

! 11:16 Apr 29, 2008 3 minutes/div.
Min. 0.861 Apr 29 2008 11:22:18
Avg.  0.270
Max. O Apr 29 2008 11:21:23
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MIDWEST ELECTRICAL CONSULTANTS, INC.
18055 UPLAND DRIVE
TINLEY PARK, ILLINOIS 60487
(708) 444-0001 fax: 444-0003

www.midwestelectrical.com

SECTION 3

Trane Heli Rotor compressor motor power supply testing :

Tests performed during the monitoring period at the XYZ Coporation 100 Anyplace
Drive Chicago, Illinois 60613, consisted of rotation of the phases to test the
compressor(s) equipment for problems. Amperage readings are taken on each
phase, then the phases are rotated and a second set of amperage readings are taken.
Comparing the two sets of readings indicates if the problem is located in the motor
or power supply system. The following example in figures 1 and 2 illustrates the
procedure per motor:

A B c
Step 1:

Measure all three legs

| T
| M=

A phase - 28.6 amps
B phase - 46.3 amps
C phase - 54.7 amps

=]

s
7

\

rotor

Figure 1

Page 2




Step 2 Rotate all three legs. Ato B, Bto C. & Cto A

SA% B —C | C A B
I/ / Like This / |7
oA T T

motor motor

Figure 2

Step 3:
Measure amperages again

C phase - 54.7 amps
A phase - 28.6 amps
B phase - 46.3 amps

Notice that the amperages rotated with the wires. This indicates
the problem lies within the utility electrical supply to the facility,
had the amperages remained with the motor windings when the
wires were rotated, the problem would have been in the motor
windings.

Page 2




