ENGINEERING
EXCELLENCE

TDC 6 POINT RENTAL GUARANTEE -

i
TEST EQUIPMENT RENTAL SERVICES

When you rent Test Equipment from TDC, we want you
to know that you will have a dedicated personal
service from start to finish. Our Customer Service
team is here to support you throughout your rental
period.

TDC are independent specialists promoting all high
quality manufacturers and instrument types.
Equipment can be delivered Next Day or Same Day to
suit your requirements.

When you are finished, simply contact us to arrange
your equipment collection or alternatively you can
despatch it back to us - we make it easy.

RENTING FROM TDC JUST MAKES SENSE

By using TDC Test Equipment Rental Solutions, you
benefit from our extensive rental inventory that is
second to none. We constantly refresh our equipment
range with branded equipment manufacturers such as
Megger, FLUKE, Chauvin Arnoux, OMICRON, FLIR,
b2 HVA, Agilent Technologies, Dranetz BMI, Fujikura,
JDSU, Ametek Jofra, GE DRUCK, RAE Systems, TSI
Airflow, Rohde & Schwarz, NORBAR, PANAMETRICS,
Tektronix and many more.

You can utilise our rental equipment to suit your own
requirements, from one week to as many months as
you need. You only pay for what you use down to the
day. Renting with TDC is straightforward and easy. Our
expert Sales and Applications Engineers will find the
best solution to suit your application.

Delivery & Collection is arranged by us - we make it
hassle free and easy.

OUR REPUTATION MATTERS

SAME DAY DISPATCH

Many of our customers operate to very strict
deadlines. Providing the order is placed and
confirmed before 3pm, your equipment will be
despatched the same day.

QUALITY

All Equipment is checked prior to dispatch to
ensure it is servicable and in safe working order.
Certification checks are standard.

SUPPORT

We will provide you with enough information to
make an informed choice of the correct
equipment required for your application.

PRICE

We offer a simple price match promise.
We'll match any genuine competitor quote.

CUSTOMER SERVICE

We can promise that throughout your rental
period, we will do our utmost to provide you with
the best customer service. All information we
provide is in good faith and free of charge.
We will provide a quote for any consultancy or
professional advice that may be required.

REPUTATION

We know we are only as good as our last job. We
don’t just want regular customers - we want to
build loyal customers.

For all enquiries, please contact: Gordon Thow (Test Equipment Rental Manager)

+44 (0)1224 710077 gordon.thow@tdcaberdeen.co.uk www.TDCaberdeen.co.uk

TDC Aberdeen Ltd | Bankhead Industrial Estate

Bankhead Avenue | Bucksburn | Aberdeen | AB219ET


https://www.tdcaberdeen.co.uk/calibration-and-rental-services
tel:+441224710077
mailto:gordon.thow@tdcaberdeen.co.uk
https://www.tdcaberdeen.co.uk/

































































































































































































































































































Baker AWA-IV Software Overview

Data Tab—Surge View

The Surge view shows a thumbnail view of the surge waveforms for a particular test along with basic test results and
controls for viewing graphs in more details.

Fig 53: Data tab—Surge view showing test results.

Click on the Enlarge button to view the surge waveforms more closely. The waveforms can be viewed in two ways
as the next examples illustrate.

In a comparison view, all waveforms for all leads can be superimposed on each other. You can select each lead for
display if needed.

Fig 54: Enlarged Surge view—all waveforms in comparison.

In enlarged view, you can hold down the left mouse button and drag a box around an area of the screen to zoom in
on the area. You can also use your finger to draw the box around the area you want to zoom in on.

In a nested view, waveforms for a single selected lead at the 1/3, 2/3, and full voltage are superimposed.
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Baker AWA-IV Software Overview

Additionally, if the test failed, the previous to fail and the failed waveform will be displayed with the failed waveform
being drawn in white.

View Surge Waveforms

Surge Waveforms

z
]
o
]
k]
=

By B

p Seconds

Fig 55: Enlarged Surge view—waveforms nested.

The Surge view not only displays the surge waveforms for all leads, it also renders a view of the pulse-to-pulse (P-P)
Error Area Ratio (EAR).

Click on the EAR Graph button to view the pulse-to-pulse EAR graph. The graph displays the EAR percentage
between successive pulses per test lead and the tolerance used during the test.

The P-P EAR evaluates each pulse of the Surge test to identify weakness in turn insulation. This test should be used
whether the rotor is installed or not; threshold is typically set to 10%.

As the voltage is increased, each surge pulse is digitized and compared to the previous pulse. If the motor under test
has weak insulation, the waveform frequency increases and the software will calculate the difference between the
previous to failed waveform and the failed waveform. If it calculates a difference greater than the tolerance set, the
test will stop and capture the waveform for analysis and reporting.

Pulse-to-Pulse EAR

Pulse-to-Pulse EAR

I Marke
2 il ] et

Ry
PR Gl BT TR i i mm R i A g
0 20 40 60 80 100120140 160180200 220 240 260 280 300 320 340

MNumber of Pulses

Fig 56: Pulse-to-pulse EAR example.
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Baker AWA-IV Software Overview

Data Tab—Pi View

Clicking on the PI (Polarization Index) tab displays the Pl view, which contains the PI/DA graph and data table.

Datal Tests I Trending |

Time TestID Temp Resist Mohm PI Dc Surge

9/9/2012 10:23:... 6600V w/PI Tested PASS PASS PASS

—— A Pl Ratio - PaES
——Megohms RO00 Yolts
1304

1.3

— Megaohm Plot—
¥ Min Data

[~ SecData

Megohms
yrl)|

— Current Plot——
[™ MinData

v SecData

0 1 2 3 4 5 6 F & 8 10

Time (Minutes)

——

Mameplate I Application I Results Summary I Surﬁe I PII S&pfﬂamp-‘u’oltage
e

[ NmM[

Fig 57: Data tab, Pl view.

The PI graph charts the current vs. time and the Megohm reading vs. time. Under the Pl graph are selected data
points used in the graph. On the right side of the graph you will see data for PASS/FAIL, test voltage, DA/PI ratios,

and four check boxes.

Use the Megohm Plot and Current Plot check boxes to select whether the data will be plotted in minutes or
seconds. Unchecking both boxes in a section removes the element from the display.

In the small graphic display area, you can hold down the left mouse button and drag a box around an area of the
screen to zoom in on the area. You can also use your finger to draw the box around the area you want to zoom in

on.
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Data Tab—Step/Ramp-Voltage View

Clicking on the Step/Ramp-Voltage tab displays the Step Voltage test data in both graphical and tabular form. The
graph defaults to plotting current vs. voltage.

The triangles indicate the current level at the end of each step.

Clicking on the Current vs. Voltage or Current/Voltage vs. Time radio buttons determines what will be plotted on
the graph and in the table.

Step-Voltage

|

% Cumrent vz Yoltage

- Current™ oltage
vz Time

1
0.
0.6
0.4
0.2

1)

{
R e ‘%G%G%G‘%G%G‘@ba
Voltage (V)
Timne[s] O Vals V]| ws) | Megohms |
a0 510 013 3036
a0 1010 0,33 2E57
a0 1510 1.00 1510
a0 2000 1.70 1176

Mameplate | Application Results Summary Surge | P

Step/Ramp-Voltage

Fig 58: Step/ramp Voltage view showing current vs. voltage.
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Baker AWA-IV Software Overview

Clicking on the Current/Voltage vs. Time radio button provides a view similar to the example below.

Voltage is displayed in blue and real-time current in red. The green line with triangle markers indicate the current at
the end of each step.

Most concern is typically given to the current at the end of the voltage step. End-of-step currents should be linear. If
they are not, an insulation problem is often indicated.

The data in the table below the graph shows the test time per step, the voltage of each step, the measured end-point
current, and the Megohm value at each end point.

NOTE: The large swings of the red real-time current lines show the motor’s charging current while ramping up
voltage. These large swings do not indicate an insulation problem.

+ End-Step Step-Voltage

™ Curent vs Voltage

......................................

C L% %% Ll T e v
Time (Min}
Timels] | valks(¥) | Al | Megohms |
30 510 0.13 3936
a0 1010 0.38 2657
30 1510 1.00 1510
a0 2000 1.70 1176

Mameplate | Application Results Summary Surge | P Step/Ramp-Voltage

Fig 59: Step/Ramp Voltage view showing current vs. time.

In the graphic displays, you can hold down the left mouse button and drag a box around an area of the screen to
zoom in on the area. You can also use your finger to draw the box around the area you want to zoom in on.

Press the space bar on the keyboard to zoom back out to full view.
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Using the Tests Tab

Clicking on the Tests tab changes the display area in the right side of the Main window as shown in the example
below. This is the main testing window. Each test the analyzer performs is indicated by several columns of buttons
that show the test status.

In the left-most column are On/Off buttons that show if a test is active. Click on the related button to turn each test
on or off.

Click the buttons in the center column to execute the particular test. This is considered semi-automatic testing.

, -

ﬂ File View Database Window Tools Help

D= S@| 2] CirPump2343-17C Il 2 |
= =
Explore I Motor ID I Route | Daﬁl Tests I J’rending |

& North Platte TestID: [480V w/oRotor HiPat <] ™ Edit TestiD I~ Enable Calibration
=1~ Barrier Dam
[ Far: F ok
. L.BD#3 o [450%al | ~ | Motors
- Unit 2

- CoolFan332-2 — Temperature/Resistance Tests

& Unit 23 . .
L CiFan3ens Bl eeee| Ml N Tt configuration buttons
- CirFan35-23 .
i Fesistance 3 Lead/Low
[l Unit 454 - = | |
‘.. Craprsr32-454 ~DC Test
=8 S_outh Branch - HegOhm | 500 Valts ‘1'
B Unit17C

. CirPump2323 -17C - DD:T Bl 500 Yalks |
Copumpri7d AN
& Unit 2 - HPat | 2000vaks |
i. CoolFanl2-2
3 Willow Ridge [ 3uioe Test
= é--Unit?_ZL - Surge '\l 2000 Yals 4

- CirPump3233-22L \ Run tests buttons

Fig 60: Tests tab elements.

Use the test setup buttons to open a new window used to configure each test. The button labels indicate how each
test is set up, how many leads will be used, the test voltage applied, and so on. Each test's configuration window is
described below.

A fourth shaded column appears at the end of testing. Green indicates that the test passed; red that it failed. A red
indicator also displays the reason the test failed.

To run an automatic test, click the Run Auto Test button. Each test that is turned on will be performed in the
sequence as it appears in the Tests tab view.

To edit Test IDs, click on the Edit Test ID check box. You will be prompted for a password.

Enter the password and click OK. Three new buttons will appear below the Test ID. Use the Save button to save
changes you make to the selected Test ID. Use the Add button to add a new blank Test ID or to copy a selected Test
ID. Use the Delete button to delete the selected Test ID. When you are finished editing Test IDs, or if you decide
not to edit, uncheck the Edit Test ID box to disable Test ID editing.

NOTE: Leaving the Tests view will also disable the editing of Test IDs and all changes will be lost if they have not been
saved.
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Test Setup

Three setup windows are used to configure tests: Temperature/Resistance, DC Tests, and Surge Test. Each window is
described below.

Settings and parameters specified in the setup windows define the Test ID. If you want to update parameters for all
motors using the selected Test ID, check the Edit Test ID box before editing test parameters. You can then save your
changes when finished.

Temperature/Resistance Test Setup Window

When one of the temperature or resistance test setup buttons is clicked, the Temperature/Resistance Test setup
window appears. The resistance and temperature test parameters are combined into one window as shown below.

The temperature entry and resistance test can be turned on or off using the enable radio buttons on the left side of
the window.

{_)Temperature Enable

il al TemneFaturEe EnkE
@ Fanual Temperature Entey | m
Bl Relative Humidity (6-106%) I
@HESiEtance Enable ® 2 Leads({1 phase) @ Automatic

Winding Config: Wye

gvers v o TR

o 3 Leads(3 phase}
#® Manual Entry

. '@ Copper
® hlum.

Test All Leads Heasured Temp Calcuated
L-L Corrected Coil R

Lead 1-2{0hms)

Lead 2-3{0hms}

Lead 3-1{0hms}
Delta R (Max-Min)/Aug

Fig 61: Temperature/Resistance test window.

The temperature entry is used to acquire the motor's temperature (as close as possible to the winding). Some motors
may even have temperature detectors installed, but other methods such as scanning guns can be used to acquire the
motor (winding) temperature. The temperature collected via the external devices is entered manually in this setup
window. Temperature can be entered in degrees Celsius or Fahrenheit.

The temperature acquired at test time is used during testing to adjust coil resistance values per IEEE 118 and
insulation resistance values per IEEE 43/95.
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Resistance measurements can be influenced by humidity. To enable setting the relative humidity, check the Relative
Humidity box then enter the humidity present. Click on Accept to commit the settings.

The resistance test has several options. The test can be performed on a two-lead (single phase) device such as a
single coil or a three-lead (three-phase) device such as a three-phase motor. Resistance values can be automatically
acquired by the analyzer, or by some other means and manually entered into the software. The method for entering
or obtaining resistance data is described later.

You can tell the software to use low-voltage leads for resistance measurement (recommended when applicable).

The motor may have wye or delta winding configurations. The wye or delta configuration is entered in the Data tab
Nameplate view and the information is displayed here based on that entry.

(@) Resistance Enable i@ 2 Leads{1 phase) i Automatic

Winding Config: Wye i@ 3 Leads{3 phase) Res Leads

i@ Manual Entry
Delta R (%) | 1ﬂ

B Correck to o @ Copper 1EEE 118
u |:| i Alum. |:| Constant

Target Corrected Resistance +/- |:|=?:,

Fig 62: Resistance enabled.

By checking the Delta R (%) box, the resistance values will have their percent spread calculated at the end of the
test. If the percent spread is outside the number entered in the corresponding field, the motor will fail the resistance
test.

The acquired resistance values can be temperature corrected by checking the Correct to box and defining the related
parameter in the adjacent field.

The temperature the resistance value is corrected to is set to 25° C by default, but it can be changed to another
value. IEEE 118 recommends 25° C. The constant used to convert resistances at one temperature to another is
known as the IEEE 118 constant and is 234.5 for copper or 224.1 for aluminum.

A motor that does not have a resistance reading within a target resistance range can also fail. Correct this issue
by checking the Target Corrected Resistance box and entering the expected corrected resistance values and
tolerances.

NOTE: Only temperature corrected values will be used in determining if values are within tolerance.

At the end of the test, the analyzer compares corrected resistance readings to the target corrected resistance to
determine if the motor passes.
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The lower portion of the Temperature/ Resistance Test window contains buttons used in manual and semi-automatic
testing. It also include three columns that display test results for all testing options. The Delta R average result is
also displayed here.

Three columns report measured line-to-line resistance, temperature corrected resistance, and calculated coil resistance
values.

As mentioned previously, there are two ways to obtain resistance data. In automatic mode, the analyzer will measure
the resistance when you click on the Automatic radio button. The second way is to manually measure the leads
using a precision resistance bridge then directly entering the values into the corresponding Measured L-L fields.

NOTE: A precision resistance bridge is a typical example of a device that is sensitive enough to collect accurate data
to use in resistance imbalance calculation. It is most important to ensure that the instrument used can give you
accuracy that is consistent with the measurement being made and the device being measured.

Test Results

Test All Leads Heasured Temp Calcuated
Balance Corrected Coil R

Lead 1+2||3{0hms} 26.085|0) 281.88|0) 17.518(C)

Lead 2+3||1(0hms) 26.108| 0 981 . 8|0 17.598|0)
Lead 3+1]|2(0hms) 26 . 85|0) 081 . aa[0) 17 .540(0)
Delta R {t-lax—t-lin}fﬁug%

Fig 63: Test Results section of the Temperature/Resistance Test setup window.

Another key difference between the automatic and manual modes is that the automatic mode will make a resistance
measurement per your specifications between a lead with the other two leads held at ground. A balance test can be
done, or the low-voltage leads can be used for a more precise test.

A resistance value that is manually entered will be different: a measurement made with a bridge will be between
two leads with a third lead allowed to float. Due to this difference, the winding configuration becomes even more
important. The Baker AWA-IV software assumes that manually entered data will be made with a two-lead precision
bridge and that the third lead is allowed to float. A wye motor’s lead-to-lead measurement will be different from a
delta lead-to-lead measurement.

Regardless of how the resistance measurements are acquired, after they are obtained the software will calculate the
temperature corrected resistances and display them. Additionally, if possible, the analyzer will calculate the individual
coil resistances. If not, the software will display a message indicating that a solution to the coil resistance could not
be found.

While the Temperature / Resistance window is open, there are several ways to start a resistance test measurement:
1. Click the Test All Leads button. The analyzer then measures each lead’s resistance sequentially (semi-automatic
testing).

2. Click one of the lead buttons on the Baker AWA-IV front panel. The analyzer then measures the resistance of the
clicked lead only and displays the results (manual testing).
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Manually Entering Resistance Measurements

Resistance measurements taken from the motor using a high-precision resistance bridge can be manually entered
instead of having the analyzer run an automatic resistance test. Manually entered data should be line-to-line type
measurements.

To enable manual data entry, click one of the manual entry buttons (Lead 1-2 (Ohms)); then the results section of
the Resistance test window enables the Measured L-L column so you can directly enter the lead resistances taken.
When you have finished entering data, click the Accept button.

Wye-wound Resistance Measurement

Using the NEMA nomenclature for a wye-wound motor, the resistance measurement for lead 1 should be made
between terminals 1 and 2 with terminal 3 left floating. This measurement will consist of coils 1-4 in series with coils
2-5. Likewise, the lead 2 measurement should be made between terminals 2 and 3 with terminal 1 left floating. The
lead 3 measurement should be made between terminals 3 and 1 with terminal 2 left floating.

Delta-wound Resistance Measurement

Using the NEMA nomenclature for a delta-wound motor, the lead resistance measurement should be made between
terminals 1-6 and 2-4. This measurement will be of coils 1-4 in parallel with the series combination of coils 2-5 and
3-6. The lead 2 measurement should be from terminals 2-4 and terminals 3-5. Likewise, the lead 3 measurement
should be made between terminals 3-5 and terminals 1-6.

After entering all data and clicking the Accept button, the measurements will be temperature corrected and
displayed in the Temp Corrected column. The coil resistances will also be calculated for the individual coils and
displayed in the Calculated Coil R column.

Coil Resistances

As discussed above, the resistance measurements made by the Baker AWA-IV are a user-configured series or a parallel
combination of coils. At the end of a resistance test, the analyzer will calculate and display the coil resistances. If

a temperature has been entered, it will report those values. These values are found in the right-hand column of
numbers in the Resistance window. The calculation involves numerically solving for the coil resistances given the type
of winding (wye or delta) and the measured balance values.

Under some circumstances, the algorithm may fail because it cannot return a valid result based on the values entered
manually. In such cases, the analyzer will indicate that it cannot find a solution given the balance resistance values.
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DC Tests Configuration Window

The DC Tests configuration window is displayed when one of the Megohm, PI/DA, or HiPot test setup buttons is
clicked in the Tests tab.

DC TESTS AWAL 6kV_4Wire

©

Test Uolt

Min Heg 2 = 9750
URamp Rate = = 2580
Time(s) - 2258
Trip I{pa) 2 = 2[00
Dischg - o 1758
Time(m) - “ 1508
Min PI : 1258
Enable PP LB
A
Run Test Run Test Run Test can
258

Run Selected Tests

- . . Time Uoltage:
Temp Correction [EREPRTTAETIET e Remaining . [:::::]
’— H None Current (pA):
Thermoplastic 01:00 HegOhns :
Thermosetting J 999999

d Touch Screen E-Stop Enabled

Fig 64: DC Tests configuration window.

The Megohm is the first test to be run, followed immediately by a Pl or DA test, and then a HiPot type test. There
are two drop-down lists for PI/DA and HiPot type tests. The PI/DA list includes all options for Pl or DA testing.
The HiPot tests list includes Ramp-Voltage and Step-Voltage tests in addition to the standard HiPot test. Setup
parameters are made for the specific test type chosen from each list. Test voltages, minimum Megohm readings,
voltage ramp rate, test times, current trip settings, discharge times, minimum Pl values and more are all entered in
the fields within each test type column.

The PI test has two extra options: 1) default to the Dielectric Absorption if the IR=5000MQ at 1 minute and 2) the
Dielectric Absorption test only. The Pl test has many subtleties; these two options let you set up the tests so that no
unnecessary time is spent on the Pl test.

Each test can be run individually by clicking the appropriate Run Test button. Alternatively, all selected tests can be
run by clicking the Run Selected Tests button.

You can also specify temperature correction values and insulation type using the drop-down list and field found
below the Run Selected Tests button. After you select an insulation type from the list, the Temp Correction field is
enabled so you can enter the appropriate value.

At the bottom of this section is the Touch Screen E-Stop Enabled checkbox. If you check the box, touching the
screen during testing will result in an automatic stop in testing, which will be recorded as a user abort.

The right side of the window displays the real-time voltage, current, and insulation resistance readings collected
during the Megohm and HiPot tests. The voltage and current are displayed as slider bars. Below the slider bars are
real-time voltage and current numerical outputs.
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Ramp Voltage Test

The ramp voltage test is mostly used when testing generators. It gives information on the contamination level with
the winding. The ramp voltage test is performed for a predetermined length of time at a specific voltage level. The
voltage increases linearly on a specific time scale.

As the test is operating, the key is to watch the current. If it remains linear with the voltage, the winding is in good
condition. If the current wavers up and down, the winding might be contaminated. The figure below provides a
graphical representation of this test. In the illustration, the unstable line suddenly increases in voltage and current. If
this occurs, it could indicate an imminent overcurrent trip and a problem within the winding.

Voltage

.
- 'C

- .
- . I

) urrent pA
b 4"—‘: \ S
o v

Fig 65: Evaluating charging current during ramping.
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Step Voltage Test

The Step Voltage test, also called a step test, is described in detail in IEEE 95. Clicking on the drop-down arrow for
HiPot tests reveals the Step Voltage test. Clicking on the Step Voltage test menu item will start the Configuration
Wizard used to set up the test.

Config Wizard *

“w'elzome o the Stepoltage Configuration 'wizard

Thiz wizard helps pou configure the step-voltage test

parameters.
Final T arget Valtage: |2DUU

Increment each step's voltage by:

IEDD
Time in seconds for each step: |3D
: I‘IU

Mirimum tegohms threshold:

To continue, click, MNext.

< Back | Mewt > | Cancel I Finizh |

Fig 66: Step voltage Config Wizard—step 1.

Fill in the appropriate information for the steps needed. Make sure the steps are appropriate for the application
being tested.

The second window is used to enter up to 30 voltage steps or test intervals for each step. This window will also
appear when the Step Voltage test runs and will display a real-time graph of the voltage and current collected during
the test. After this test has been set up, it can be edited prior to running. Click on Config in the DC Tests setup
window and the second step page appears.

Config Wizard >

Stepvoltage Configuration Grid

Timefs] Min Meg

AddStep | Del Step |
< Back | Mest = I Cahcel | Fikizh |

Fig 67: Step voltage Config Wizard—step 2.
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Surge Test Setup Window

The Surge Test setup window, shown in the example below, appears when you click on the Surge test setup button,
at the end of the Surge row in the Tests tab.

Surge Test

Surge Upltage =
URamp Rate G L-L EAR (%)
Surge Pulses = [ P-P EAR (%)
Uolts/Div [l Zero Crossing(%)
I Seconds/Div > B Test-Ref EAR(R)

B Enable PP |l Pause Between Leads 25 Dverride

1588
1258
1808
750
a8
2508

a
-258
-5ae
-758
-18808
-1258
-1588

HSECOHDS

Fig 68: Surge Test setup window.

In the upper left corner of the window the Surge Voltage, V Ramp Rate, and the number of Surge Pulses are
entered in their respective fields.

We recommend that the surge voltage be 2v + 1000 (where v is the nominal rated line voltage of the device under
test). The voltage ramp rate controls the rate at which the voltage increases during the test and is set to a default
rate of 25 volts.

Use the Surge Pulses field to define the number of pulses applied to the winding after the full test voltage is
reached.

The Volts/Div and pSeconds/Div fields are related to the x- and y-axis of the surge waveform graph located in the
middle of the window. The Volts/Div field is set to Auto by default, but you can manually enter a specific value

if you prefer. This field defines the y-axis scale display on the surge waveform graph. The pSeconds/Div (x-axis)
field is also set to Auto by default to capture the waveform in time, or you can manually enter a specific setting if
preferred.

The top center of the window includes a series of check boxes that determine Pass/Fail criteria for the Surge test. The
L-L EAR (%) check box sets the maximum Lead-to-Lead Error Area Ratio (EAR) allowed between the different leads.
This is usually set to 10%; however, some people have found settings as low as 4% to be useful.

NOTE: This option should not be set if testing a motor with a rotor installed. If it is absolutely necessary to use the
L-L EAR with the rotor installed, increase the tolerance to avoid nuisance trips. The increase in EAR tolerance with
installed rotors makes the use of this feature a poor detector of a turn-to-turn insulation problem.
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Use the P-P EAR (%) field to set the maximum Pulse-to-Pulse Error Area Ratio allowed for the test.

Set Pass/Fail Tolerances
L-L EAR (%) | [ L1 L2 L3
P-P EAR (%) | 18 a/7 af7F af7

Zero [:r'DSEing{?r,] 18
Test-Ref EAR{X) | 10

Fig 69: Pass/Fail tolerances.

The Zero Crossing (%) option allows comparisons of the horizontal positions (time-offsets) where a waveform
crosses the zero reference line. A turn-to-turn fault is normally identified by a sudden increase in ringing frequency,
which appears as a surge waveform jumping to the left.

Enabling this option instructs the software to compare zero crossings, looking for too much movement in either
direction. The threshold value is a percentage of a zero crossing’s time offset, specifying the maximum amount that
such an offset can change from one pulse to the next; anything beyond results in the motor failing the Surge test.

NOTE: Motors with heavy rotor influence can cause false failures when using Zero Crossing. Zero crossing measures
only frequency, whereas P-P EAR measures frequency and amplitude.

The remaining three columns (L1, L2, and L3) show real-time numbers for the specific lead while the test is running.
These numbers will become visible during the test. The number to the left of the “/” delimiter represents the last P-P
EAR taken for the test (for most passing tests, this will likely be 0 or 1) and the number to the right is the highest P-P
EAR recorded over the entire test.

Check the Test-Ref EAR (%) box to enable setting pass/fail criteria when comparing the surge waveforms from the
test to a previously stored reference test. If the field is disabled as shown in this example, a reference waveform has
not been set. See “Creating a Surge test reference” later in this chapter for details.

The four buttons on the right side of the window will run a Surge test when clicked. Clicking on the Lead 1 button
starts a manual Surge test on lead 1 only; likewise for the Lead 2 and Lead 3 buttons.

Clicking on the All Leads button starts a semi-automatic three-lead Surge test. A Surge test can also be started by
clicking one of the test buttons on the front panel of the analyzer.

Run surge—

All Leads

Fig 70: Run surge buttons.
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The final voltage reached for each lead tested is displayed in the text boxes to the right of the graph area. The EAR
values shown correspond to the measured L-L EAR between the three leads during the test.

Peak Uoltage

L1 20848
L2 2848

Fig 71: Final peak voltages and EAR values.

In the area just above the waveform display area, you will see a number of check boxes (depending on the model)
that enable other Surge test features.

r*:T.urgvaTva'st
Surge Uoltage Set PassfFail Tolerances
URamp Rate = | L-L EAR (%) L1 L2
Surge Pulses P-F EAR (%) B/3 a/3
Volts/Div | Zero Crossing(%)
1 Seconds/Div Test-Ref EAR(%)

Enable PP Pause Between Leads 25 Dverride Hi L

- All Leads |

Fig 72: Final peak voltages and EAR values.

B Enable PP—check when the AWA serves as a host to a Baker power pack.

B Pause Between Leads—check when you need additional time between testing leads, typically to reconfigure
the leads before continuing with testing.

B ZS Override—checking this box disables the zero start feature (voltage output beings at zero volts) and allows
the tester to apply full output voltage to the unit under test. The feature is used in situations where you want
to apply a higher voltage to a unit under test without ramping up. For example, you might test an initial single
coil, ramping up to the target voltage, then select ZS Override and apply the same voltage level to subsequent
identical coils.

B Hi L—The Hi L (high impedance) feature extends the Baker AWA-IV 4 kV model’s base surge test circuitry range.
It is used when testing high inductance devices such as shunt fields to provide higher sensitivity evaluation
characteristics. For more information on applying the feature, contact Megger Baker technical support.

B Arm—check this box to set up and conduct armature testing features. A Baker ZTX or Baker power pack with
armature testing capability is required to use this feature. Refer to chapter 7, “Using the Baker ZTX with Baker

AWA-IV Analyzers” for more information. Similar information is also found in the Baker power packs user
guides.
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E Bar Graph

The surge waveform graph is shown in the graphic below. The vertical (y-axis) displays the voltage while the
horizontal (x-axis) displays time. The surge waveform is a plot of the voltage across a coil versus time. On the right
side of the graph is a bar graph with an E label at the top. This bar graph will rise as the energy is increased by the
analyzer to create the displayed waveform.

Enable PP Pause Between Leads 25 Override
Arm

Jaaa
2584
2008
1588
1884
548

8
-588
—-18084
-1584
—-208084
-25084
-38088

Loa G600 8ge 10880 1208 1400

PSECOHDS

Fig 73: Surge waveform window.

Effectively, the energy bar graph shows how far down the footswitch pedal must be pressed to obtain the surge
waveform (when the footswitch accessory is used). Low impedance coils (those with only a few turns) require more
energy in the surge pulse to develop a given voltage than a higher turn count coil. The E bar graph gives you an idea
of how hard the analyzer is working.

The voltage readout seen just above the waveform (shown as 2040 in this example) shows you the voltage level as
you increase the voltage with the footswitch or Voltage Output Control knob.
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Creating a Surge Test Reference

Creating a reference waveform involves determining and setting parameters collected from a known-good reference
motor.

1. To acquire a reference waveform, check the Edit Test ID box in the Tests tab, and turn on the Surge test.

2. Click on the Surge test setup button.

CirFan34-23 i 3 |

Data I Tests | Trending |

Test |D: |Default ﬂ w Enable Calibration
For: n Motors
Temperature/Resistance Tests %

- Iempetatute| Manual |
- Resistance | 3 Lead/Law |

Fig 74: Edit Test ID box checked in Tests tab.

3. When the Surge Test setup window opens, set the desired voltage, Zero Crossing, and both L-L EAR and P-P EAR
tolerances.

4. The Volts/div and pSeconds/Div parameters default to auto; however, if you know these settings, enter the values
to give yourself a better view of the waveform. If you do not know the settings needed, leave them at auto and
run a test to determine the best setting to use. Then enter the settings before running further tests.

Surge Test

Surge Uoltage = Set Pass/Fail Tolerances
URamp Rate L-L EAR (%) L1 L2 L3
Surge Pulses P-P EAR (%) 8/3 853 8/3
Volts/Div = | Zero Crossing(%)
I Seconds/Div Tesit-Ref EAR(Y)
Enable PP Pause Betuween Leads ZS Override Hi L 3
Arm
1568
1258
1068

v Peak Uoltage

=80 L1 1500
250 L2 1516
g L3 1588

258 L-L EAR (%)
-5g@ : 3
-758 1 2
~1008
-1258
-1508

1
2
3

L] 4a8 688 888 10600 12600 1480
WSECONDS

Fig 75: Surge Test reference parameters setup.

NOTE: It is important when comparing waveforms that all settings are the same. If the scales are different, a valid
comparison cannot be made.
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5. After the test parameters have been modified as needed, click the Close button to return to the Main window,
Tests tab.

6. Click on the Save button to save the parameter changes, but do not uncheck the Edit Test ID box. You are now
ready to test a known-good motor to obtain your Surge test reference.

Testing a Reference Motor

1. To obtain the reference test, ensure that the Edit Test ID box in the Tests tab is checked. Immediately after
setting up the test parameters, connect the reference motor to the tester and confirm that the Motor ID
displayed on the toolbar is the reference Motor ID.

2. If you want to ensure that the motor passes all tests, click the Run Auto Test button then resume the Surge Test
reference waveform process when you get to the Surge Test window. Otherwise, you can click on the Surge test
run button in the Tests tab and proceed.

3. In automatic mode, the test will commence on its own. For other modes, click on the All Lead button to start
the test. The analyzer will raise the test voltage to the define level and conduct all defined measurements for
each test lead. For a known-good motor, all tests should pass. When the tests complete, the tester will return
you to the Tests tab (in automatic mode; other modes, click Close to return to the Tests tab).

Surge Test

Surge Uoltage Set Pass/fFail Tolerances
URamp Rate L-L EAR (%) L1 L2 L3

Surge Pulses P-P EAR (%) 8/3 8/3 8/3
Uolts/Div Zero Crossing(%) Run Surge

M Seconds/Div Test-Ref EAR(X)
Enable PP Pause Between Leads 25 Override Hi L
Arm

1588

1258

1888

758 Feak Uoltage
288 L1 1588

259 . . L2 1518

0 ey L3 1580

-250 e
-500
-758
-1888
-1258
-1588

Lao G680 866 1088 12680 1488
PSECOHDS

Fig 76: Surge Test reference waveform acquisition in progress.

. A message dialog appears to confirm that you want to save the test result as a reference.

5. If the results are good, click Yes. If the test needs to be run again, click No. Multiple tests can be run to obtain
the desired reference. In automatic mode, test results are always saved. The reference will become part of the
Test ID only when Yes is clicked in the Use as Reference dialog box.

. Motors that use the Test ID associated with the reference motor’s Test ID will now have Test-Ref EAR% enabled
in the Surge Test setup window.

. When you have finished the process, click Save then uncheck the Edit Test ID box to turn off edit mode.
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Insulation Resistance/Megohm

Megohm data is graphed by clicking on the Megohm Trend item in the drop-down list. Hovering over a data point
shows a date/time stamp and gives the value of the test.

Diata I Tests I Trending I

=—Megohm Meguhm Trend
Reset
m-h L L |
450004 Select Dates
40000+
- 250004
£ 300004
2 250004
= s0000)
15000+
! Print Graph Only
| | | | | | | 1 | 1 1 | 1 | | | | | | |
B E b L AL b b E b B EEE bbb LSk :
T, e T e e e Yo e e e T i
T T T T T T T T T Vg T Ty Ty Ty T T T Ty T Vg T Vg,
Test Date/Time : In Minutes
tegohm Trend ;I ™ Current Megohms [ Relative Humidity
= * Mot Corected
Maw Delta R % v Use Markers
Balance Resistance Trend " Comected
L-L Resistance Trend

Coill Resigtance Trend

Fl Trend
HiFaot Trend

Fig 82: Megohm trending graph.

NOTE: When trending Megohm values, the temperature corrected values should be used and not the uncorrected
values. Both values are available in the software. However, sometimes it is not possible to acquire the temperature
of a motor when testing due to inaccessibility of the motor.
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Pl

Clicking the PI button displays the graph trending the Pl ratio versus time, and has similar features to the other

trending graphs.

Data | Tests Tlendingl

Reset

Select Dates

Print Graph Only

Frint Graph/T able

[ Relative Humidity
V¥ Use Markers

Pl Trend -

Fig 83: Pl trending graph.

HiPot

Clicking on HiPot in the drop-down box brings up a graph of the HiPot leakage current data. This has the same
features as the Megohm trending graph.

Data | Tests Tlendingl

Reset

Select Dates

Frint Graph Only

Frint Graph,/T able

HiPat Trend LI ¥ Currert Megohms [ Relative Humidity
bl aw Delta B 2 Mot Corected P Use Mark
Balance Resistance Trend ¢ Corected =& [Markers

L-L Resistance Trend

Cail Resiztance Trend
tdegohm Trend
Pl Trend

Fig 84: HiPot trending graph.
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Relative Humidity

Checking Relative Humidity (RH%) adds the RH percentage value entered at test time to the tool tips displayed
when you hover over a data point. Default values displayed in the tool tips include the Time/Date stamp and
measurement value of the point.

Additional Trending Tab Features

On occasion, only a certain time period of data is desired, or some invalid points need to be excluded. You can
select specific data points using one of two methods. The first is when the trending graph is displayed. Hold the left
mouse button then drag and draw a box around the points you want to display. When you release the left mouse
button, the graph will automatically re-scale and display the points inside the box you drew.

To reset the graph, click on the Reset button then all points will be displayed.

—Cail 1 (Shms) Coil Resistance Trend
o Cail 2 (Shms)
+—Coil 3 (Ohms)

351
S04

251
o
E 204
=

134

104

Test Date/Time : In Morths

ol 1 (Ohms) Coil Resistance Trend
Cail 2 (Ohms)
+——Cail 3 (Ohms)

0.074
00851
0086+

2 nneat
o=
2 00g2+

0.084

00551

0056+ :

|
|
't E,
%’E& ta‘%- %‘”qj o %

Test DatelTime - In Maonths

Fig 85: Special trending features

The second method is to choose points from a list of all test dates/times.
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Clicking the Select Dates button opens a window showing all test dates and times along with a spreadsheet style
view of the data. All of the data can be selected or just specific tests. Most often, this feature will be used to exclude
a test that contains known bad data that, for example, might be acquired in a test that was aborted.

To select or deselect dates, use the same type of selection techniques used to select files in Windows Explorer.

1. Click the left mouse button to select a single record.

2. Click on the first record.

3. Click the Shift key on your keyboard and click on the last record to select a range.
4

. Within a selected range, click the Ctrl key on your keyboard and click on individual records to remove an
unwanted record from the selection.

Choose Dates to Trend - Motor 1D: 10625 i

Test DaterTime FH | Ball-L | Res 1M-2 | Res 2f2-3 | Res 3/3-1 | Corr RAM-2 | Corr R 2/2-3 | Corr R 3031
EM 42012 8:45,12 A L-L N R E 0118 0118 0000

B 472012 3.37.03 A Bal poar ooz 0.090 o.ooo
IEL201211:25: 04 L

G012 112258 L

S22 114215 A

SMIE012 11:09: 55 Abd

SER2012 1108, 35 A

SE2012 110459 L1

1972012 31409 L

Creste Text File Print List

Fig 86: Dates to trend spreadsheet.

Additionally, all of the records on this window can be exported to a comma-separated values (CSV) file for later
importing into a spreadsheet. In this manner, data can be analyzed using your preferred tools.

1. To create the CSV file, select the test date/time to export or select None and all data will be exported.

2. Click on the Create Text File button and enter a file name.

3. The application will create a comma-delimited file. This dialog will also allow printing of all the data see in the list
box. Click on Print List to print all selected data.
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5 — Test Procedures

Before Testing Begins

The starting point for conducting all motor testing involves creating a Motor ID and assigning or creating a Test ID
that is properly configured for the motor under test.

Testing options include fully automatic testing, semi-automatic testing, and manual testing. Examples of each type of
testing are provided in several areas within this and other chapters.

Recommended Testing Sequence

To adequately test motors and to establish effective predictive maintenance programs, we suggest using a specific
test sequence. The general idea is to perform the test sequence as a series of progressively more rigorous tests,
accepting the idea that if a test fails, troubleshooting and repair should begin at that time. More rigorous testing
should only commence after satisfactory diagnosis and/or repair.

CAUTION: The test leads have exposed metal areas. Do not touch the leads while tests are running. Always ensure
that test leads are not placed in proximity to the frame or any ground potential. Coil and properly store unused test
leads in a safe location.

The suggested testing sequence is:

1. Resistance

2. Megohm, polarization index (PI), dielectric absorption (DA)
3. HiPot, ramp voltage, step voltage

4. Surge

NOTE: This chapter includes brief descriptions of each test type conducted with the Baker AWA-IV analyzer. For
more details on the theory and application of each test, refer to the Motor Testing Theory Reference Manual.

Balance Resistance Test or Line-to-Line Resistance

A coil resistance test looks for resistance imbalance between phases. If a large imbalance is found, the motor should
be inspected for the cause of the discrepancies. Typical problems include:

= Hard shorts to the motor’s core.

= Hard shorts between coils; either within the same phase or between phases.
= Coils rewound with the improper gauge wire.

= Loose or corroded connections.

= Opens.

No further testing is necessary until the reason for an errant measurement is determined and corrected, and a
satisfactory resistance measurement is obtained.

NOTE: Rotors installed during testing can also affect resistance testing because if the rotor turns at all during testing,
the system cannot settle out the changes and determine a proper resistance value.
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Megohm Test

A Megohm test is performed using a test voltage based on the operating voltage of the motor and the appropriate
standards/company guidelines. Look for an unusually low Megohm value when compared to previous measurements
or industry-accepted limits for the type of insulation in the motor. If a low Megohm value is measured, the motor
should be inspected for ground wall insulation damage. Possible problems include:

= Slot liner insulation or enamel wire insulation may be burned or damaged.
= The motor might be full of dirt, carbon dust, water, or other contaminants.
= Connections to the actual coils might be damaged.

= The wrong insulation might have been used to connect the coils to the motor’s junction box.

No further testing is necessary until the reason for a low Megohm reading is determined and corrected.
DA/PI Test

The Polarization Index (PI) test is performed in order to quantitatively measure the ability of an insulator to polarize.
When an insulator polarizes, the electric dipoles distributed throughout the insulator align themselves with an applied
electric field. As the molecules polarize, a polarization (or absorption) current is developed that adds to the insulation
leakage current. The additional polarization current decreases over time, and drops to zero when the insulation is
completely polarized.

The Pl test is typically performed at 500, 1000, 2500, or 5000 volts, depending on the operating voltage of the
motor being tested. Pl test duration is 10 minutes. The Pl value is calculated by dividing the insulation resistance at 1
minute by the resistance at 10 minutes. In general, insulators that are in good condition will show a high polarization
index, while damaged insulators will not. (See IEEE 43-2000 for recommended minimum acceptable values for the
various thermal classes of motor insulation.)

Many insulating materials do not easily polarize. As recommended in IEEE 43-2000, if the 1-minute insulation
resistance is greater than 5000 Megohms, the Pl measurement might not be meaningful.

The Pl test is performed on motor of 100 Hp or greater. The Pl minimum alarm should be set a 2.0 for class B, F, and
H insulation, and 1.5 for class A insulation.

It is important to note that Pl should not be used as the basis for any motor acceptance criteria. It should be used as
a trending and diagnostic tool, along with other test results include the Pl curve generated by the tester.
The Pl test can be used to identify the following possible motor issues:

= Slot liner insulation or enamel wire insulation could be burned or damaged.

= The motor might be full of dirt, carbon dust, water, or other contaminants.

= Motor windings shorted to ground.

= Poor cable insulation.

The DA is essentially the same as Pl, but shorter in duration (10 min vs 3 min). The first minute for both tests is the
Megohm test.
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HiPot Test

A HiPot test is performed using a test voltage that is substantially higher than the Megohm test; however, it should
be based on the motor’s operating voltage and the appropriate standards/company guidelines.

During HiPot testing, look for unusually high leakage currents, a leakage current that does not stay constant, or a
leakage current that intermittently jumps up and down.

Breakdowns or high leakage currents are indications of damaged ground wall insulation.
Inspect the motor’s slot liner, wedges, conductors between the junction box and the coils, and so on.

No further testing is necessary until the reason for an unacceptable HiPot reading is found and corrected.
Step Voltage Test

The Step Voltage test is used for predictive maintenance and field-testing. This DC test is performed at a voltage level
of what the motor typically experiences during starting and stopping. The test voltages are governed by IEEE or other
industry-accepted standards organizations such as NEMA, EASA, and IEC.

The DC voltage is applied to all three phases of the winding, raised slowly to a predetermined step level, and held for
a predetermined time period. This is continued until the target test voltage is reached.

Because the test is most stable at the end of each step, data is logged at that time. If at that time the change

in leakage current (IuA) more than doubles, insulation weakness is indicated and the test should be stopped. If
the change in leakage current (IuA) increase is consistently less than double, the motor insulation is likely in good
condition.

NOTE: You should only evaluate the doubling if leakage current is greater than 0.05 pA.

A Step Voltage test applies DC voltage in incremental steps, with each step held for 60 seconds by default. During
the holding period, the voltage is constant and the current should drop from the higher charging current value to a
lower leakage current value. If at any time the current exceeds approximately 85% of scale, the test will stop due to
an “overcurrent trip” condition.

If a rapid change in voltage is detected due to an arcing fault, an “overcurrent trip” condition will again be flagged.

An ideal change in leakage current will have an asymptotic decay to some minimal value. This minimal leakage
current at the end of the step is recorded and used to calculate the final resistance value for that step. The value
is then temperature compensated and compared to the minimum allowed insulation resistance. If the corrected
resistance falls below the limit threshold, the test will stop due to a “low Megohm” condition.

Following the holding period, the tester will ramp the voltage to the next increment and again hold for 60 seconds.
The final step will be at the standard test voltage and the final resistance calculation is recorded as the HiPot
resistance result.

The Step Voltage Test Setup Wizard can be used to customize the voltage, step times, and minimum resistance trip
values.
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During the step voltage test, you can evaluate the recorded step leakage current levels for linearity by comparing
the change in leakage current between each step. In the example below, the leakage current increases from 8.80
UA to 12.80 pA—a 4 pA change in current. The next step also changed by 4 pA. This is considered a perfect linear
response because there was no increase in the change in current. The third step had a change in current of 5.4 pA.

While this increase in the change in current is not ideal, it is still considered linear. The current departs from a linear

relationship when this change in current at least doubles.

In step five, we see that the current has changed by 10.2 yA. The previous step had only changed by 5 pA, so the
increase in the change in current has more than doubled. This greater increase in current is due to a significant drop
in the insulation resistance value.

While this test has not failed, the departure from linearity could be used to prompt you to stop the step voltage test
because reduced insulation integrity has been detected.

—NpA) Step-Voltage
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Fig 87: Example Step Voltage test illustrating increase in current change.

Volts (V) I(LA) M IR@40C Difference between intervals
60 267

3300 8.80 378
60 4320 12.80 338 239 12.8-88=4
60 5350 16.80 318 224 16.8-12.8=4
60 6360 22.20 286 202 222-168=54
60 7350 27.20 270 190 27.2-222=5
60 8320 37.40 222 156 37.4-27.2=10.2 DOUBLED
60 9360 51.80 181 127 51.8-37.4=14.4
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Surge Test

A Surge test is performed on each phase of the motor, using a test voltage based on the motor’s operating voltage
and the appropriate standards/company guidelines.

Look for a jump to the left of the surge waveform pattern; this is the signature of a turn-to-turn short. If a jump is
observed, inspect the motor. Look for damaged insulation between adjacent conductors.

The insulation might be hard to see, so you might have to disassemble the motor to find the problem. If you do not
observe a jump in the wave patterns, the likelihood of motor failure due to turn insulation failure is greatly reduced.
Recommended Test Voltages for Insulation Resistance Testing

The following table provides guidelines for DC voltage applied during insulation resistance test. Test voltage should
be applied for one minute. (See IEEE 43, sections 5.4 and 12.2.)

Winding Rated Voltage (V) Insulation Resistance Test Direct Voltage (V)

< 1000 500
1000-2500 500-1000
2501-5000 1000-2500

5001-12,000 2500-5000
> 12,000 5000-10,000

a Rated line-to-line voltage for 3-phase AC machines, line-to-ground for single-phase machines, and rated direct
voltage for DC machines or field windings.

Recommended Test Voltages for HiPot and Surge Tests

The general recommended voltages for HiPot and Surge testing a motor, generator, or transformer are twice the
nominal rated line voltage (from nameplate; represented as v below) plus 1000 volts.
2 x vV + 1000 volts = test voltage

This test voltage is consistent with NEMA MG-1, IEEE 95-1977 (for test voltage greater than 5000 volts), and IEEE 43-
2000 (test voltages less than 5000 volts).

For example, the test voltage for a 480-volt AC motor would be:
2 x 480V + 1000v= 920 + 1000 = 1960 V

Likewise, the test voltage for a 4160-volt AC motor would be:
2 x 4160V +1000V = 8320 + 1000 = 9320 V

For new windings or rewound motors, the test voltage is sometimes increased by a factor of 1.2 or even 1.7. This
provides for a higher level of quality control on the work performed. For example, for the 480-volt motor, the test
voltage would be:

1960V * 1.2 = 2352V

Or

1960 * 1.7 = 3332V

For additional information on recommended test voltages, refer to “Appendix C—Recommended Test Voltages.”
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Performing an Example Test

The following section walks you through an example setup of a motor being tested for the first time.
B First, a Test ID must be selected or created for the motor being tested.

B Next, you will create a Motor ID that uniquely identifies the motor. The Test ID is assigned to the Motor ID at this
time.

B Then tests will be configured as needed to ensure that parameters are optimal for your motor.
B After all elements have been set up, you can run your test then review the results.

B Finally, you can print reports as needed.
Creating a Test ID

In many cases, an existing Test ID will meet your needs. Examine the list of available Test IDs by opening the Tests
tab and clicking on the Test ID drop-down list. Test ID names often provide a hint at what they contain, but you can
select one to open and examine its default parameters by looking at the test setup windows.

If an existing Test ID will serve your needs, you can simply select it and assign it to your motor when creating the new

Motor ID.
2 Baker AWA-IV - [Local] - O *
& File View Database Window Tools Help - 8%
0| &lm|2|| B3 [——
Explore | pMotoriD | Route | | Data I Tests | Trending |
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Fig 88: Creating a Test ID.
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However, if none of the existing Test IDs meets the needs for the device you want to test, you will need to create a
new Test ID.

2 Baker AWA-IV - [Local] — O *
I File View Database Window Tools Help - 8 X
D= &l@ 2| BD#3 I 1 |
Explore | potor ID I Route | Data I Tests I Trending |
- City Center Test Test |D: IDefauIt j _ [ Enable Calibration
- Default 5
: For: - | Motars G
& North Platte [No Class -] TI
El- Barrier Dam i
BD#3 — Temperature/Resistance Tests ————————— ﬂﬁ\dd a new Test ID or Copy the current Test D,
Single Coil Maint OFF | Temperature | Manual |
- Unit 2
El- Unit 23 . .
; Resiztance 3 LeadHigh
- Unit 434 - | |
- South Branch —DC Tests
& Willow Ridge OFF | beaob | soovers |
| D& | | 4'
aFF i El 500 Valts
| | soovers |
~ Surge Test
- Surge | BO0 Vol |
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Fig 89: Creating a Test ID.

1. Click on the Tests tab. The Test ID that appears in the TestID field is assigned to the currently selected Motor ID.
For this example, we will add a new Test ID.

2. From the Tests tab, check the Edit Test ID box. The Edit Test ID checkbox background will be red when in edit
mode
3. Enter the password in the dialog box that appears.

4. Click OK when the application accepts the password. The Update, Add, and Delete buttons will appear and
the voltage class drop-down list will be enabled.

5. Click on the Add button. The Create New Test ID dialog box appears as shown below.
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6. Click on the Add Blank Test ID radio button.

7. Enter a descriptive Test ID name. The naming convention used by the software starts with the voltage class and
add elements that indicate test elements intended for the Test ID. For this example, we use “480V w/rotor DA
Step” to name a new a Test ID that will serve a 480-volt motor with rotor installed that will include DA and Step
Voltage tests.

-

Create Mew Test ID @

© £dd Blank Test ID
@ Copy CurrentTest ID

Enter new Test (D |45w w/ratar DA Step

Target Motar Walkage Cl

Fig 90: Test ID input.

8. Using the drop-down list, select a Target Motor Voltage Class. For this example, choose the existing voltage
class of 480.

9. If a needed class does not exist, you can create a new one by typing the class voltage in the edit box of the drop-
down list. When a new voltage class target has been entered, enter a description in the appropriate field then
click on the Add Voltage Class button.

Create Mew Test D -

Q0 Add Blark Test 1D
i Copy CurrentTest D

Enter new Test |D: |New Test 1D Example
T arget Motor Voltage Cl ROD0 -

Enter bt ltage C | {{a]gH

Special motor clasd

Fig 91: Creating new motor voltage class option.

10. A dialog box will appear asking if this action is correct. If it is, click OK in the dialog box.

11. When you are satisfied with your selections, click OK to close the Create New Test ID dialog box.
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. The new Test ID will be displayed and all tests will be turned off.

. Turn on all required tests by clicking the ON/OFF buttons in the left-most column. The buttons turn green when
they are on.

. The new Test ID is created and ready for assignment to the new Motor ID, which you will create next.

& Baker AWA-IV - [Local.mdb] = E=R (=
¥ File View Database Window Tools Help HER
Dl@l %lﬂl ‘?l | Circulation Fan 1 Motor || 1 | |
— — 1
Explore I Moter ID I Reute | Data I Tests I Trending I
[=- Western Regional Plant TestID: |4BDV wrotor DA Step j [” EditTestlD [ Enable Calibration

- Building A1
. For: Motors
i-- Circulation Fan 1 Motor HI: H

‘... Circulation Fan 2 Motor

— Temperature/R esisgtance Tests

- Temperaturs | [GELIE 4_
- Resistance | 3 Lead/High | 1

~DC Tests

- MegOhm | soovers &
- ﬁu il 500 Volts |
- HPat | soovoks |

F

— Surge Test
- Surge X | R00 Y alts !i

[ [ [ 4

Ready

Fig 92: Tests tab view with new Test ID created and selected. All tests turned on.

item | Description

1 Test configuration buttons.
2 Run tests buttons (semi-automatic testing).
3 Test On/Off buttons.
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Creating a Motor ID

1. Often times, when a new motor is being added to the database, a similar motor already exists. In such cases, you
can select the similar motor using the Explore tab.

2. From the Data tab—Nameplate view, the Motor ID information is displayed for the selected motor. As the view
name suggests, the information presented here comes directly from the motor’s nameplate. The information
presented was entered by a user when the original Motor ID was created.

3. When starting with information from a similar motor, click on the Add button to clear the Motor ID and SN
(serial number) fields. Then, enter the a new unique Motor ID and serial number for the new motor, provided
that the existing information matches the values on the new motor’s nameplate. If other nameplate information
for the motor is available, you can add it as well.

4. If you are creating a Motor ID for a motor that does not have a similar motor already in the system, select a
Motor ID with the same operating voltage just to start the process, then click on the Clear button to clear the
nameplate form. Then, you will provide a new Motor ID along with all information found on the nameplate.

5. Use the Tab and Shift/Tab keyboard keys to easily move from field to field.

NOTE: In most cases, only the Motor ID, Location, and Building fields are required. However, adding all available
information from the nameplate has proven valuable for many applications including report generation, internal and
external troubleshooting, and support.

If the Enable Voltage Class feature has been enabled, the Volts Oper (operating voltage) field will also be required.
If a voltage class for your motor is not available in the Volts Oper list provided, you can create a new motor voltage
class as described at the end of this chapter.

Often times, more data fields are available than the information provided on the nameplate. Fill in only those fields
that have corresponding information on the nameplate.

6. The Reset button restores the previous motor’s information to the form.

7. Ensure that the proper radio button is selected for Winding Config. This value will be used by the software
during test setup.
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8. Examine the example below to see how the Nameplate view appears when a new Motor ID is created.

{2 Baker AWA-V - [Local.mdb] =R =0 S
{¥ File View Database Window Tools Help - || & %
O |ﬁ| §|ﬁ| % | | Circulation Fan 1 Motor || 1 |
Explore | Motor ID I Route | Data I Tests | Trending |
B Western Regional Plant Time TestlD | Te.. | Res..| Mo..| PI | DC | Sur.
£t Building AL 11,/23/2011 11:... Default
... Circulation Fan 1 Motor
Y
Loc-ation |W'estem Regional Plant j
Building [Buiding A1 ~| .
ave
Mator 1D: |Eirculation Fan Matar 2
Clear |
todel: [5.
adet |3.2000 Winding Config
ManUf3|HeIiance Electric o wiye
SM: [P123458 ® 0:le
Valts Rating |460 HP/Rw: |3 Encl
(Volts Oper [8B0VOE |+ |) Insut [F sFf1s
Ampz Rating: (1.3 RPM: |1725 Hz:|E0

Amps Oper: Frame: |EC5R LR [&)(0
MEMA Desigr: l— &mb T ,l]— LR Cade: ,J—

NEM& nom eff: | Duty Cycle: |3
Manuf's Type: tanuf Ot Code:
Description: | Circulation fan mator in service -

Nameplate | Application Results Summary | Surge IPII Step/Ramp-Voltage

Ready

Fig 93: Example Data tab Nameplate view of new Motor ID.

9. After all data is entered, click on the Save button to add the new Motor ID to the database.

10. After the Save button is clicked, the Select Test ID dialog box appears.

Select Test D

Fig 94: Test ID.

11. Assign a Test ID to the newly-created motor. In this example, we select the new Test ID we just created: 480 w/
rotor DA Step.

12. Click on the OK button. The new Motor ID is now added to the Motor Tree.
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Setting Up Temperature and Resistance Test

1.

The temperature and resistance tests share the same setup window. Click on either the Temperature or
Resistance test configuration buttons; by default, they are labeled Manual or 3 Lead/High V. The Temperature/
Resistance Test setup window will appear next.

. Because the Temperature entry step has been selected, the Temperature Enable radio button is green.

. Click on the Manual Temperature Entry radio button.

NOTE: The Baker AWA-IV will accept both © C (Celsius) or ° F (Fahrenheit) temperatures and a temperature range
of -32° C to 250° C. If you choose not to use Temperature entry, click on the radio button and it will be disabled
(grayed out).

4. Because the resistance test was chosen, the Resistance Enable radio button is also green. The motor in this

example is wye-wound, which is indicated on the window and can be changed via the motor’s Nameplate tab.

Temperature/Resistance Test AWA4_GkKV_4Wire

Cancel

Temperature Enable

P ) S T
S T
Relative Humidity (o-100%) [ | EEEEAE
@ Resistance Enable @® 2 Leads{1 phase) @ Automatic

Winding Config: Wye © 3 Leads(3 phase)

I Delta R (% =
g s & TR
[ Correct to e¢ @ Copper | IEEE 118
! 5 ® Alum. B0 Constant

@ Manual Entry

Target Corrected Resistance +f— |:|=°4

Test Results

Test A1l Leads Heasured Temp Calcuated
Corrected Coil R

Lead 1-2(0hms})
Lead 2-3(0hms})
Lead 3-1{0hms)

pelta R (I-Iax—l-lin)fnugl:l%

Fig 95: Temperature/Resistance test parameters.

. The 3 Leads and Automatic radio buttons will be selected by the software for the 3-phase motor by default.

The analyzer will automatically acquire the resistance readings.

. Depending on the model, some analyzers are equipped with a separate set of resistance test leads to perform a

lead-to-lead low-voltage resistance test. Resistance values must be greater than 0.500 ohms for high-voltage
leads. If the high-voltage leads are used on a motor with resistances less than 0.500 ohms, the analyzer will
prompt the operator to switch to low-voltage leads. For this example, the AWA model being used does not have
the low-voltage leads, so there is no Res Leads box to check.

. Check the Delta R (%) box and ensure it is set to 10%. If the spread of resistance readings are more than 10%,

the motor will fail.

. Because temperature is enabled, the Correct to box is checked and defaults to 25° C and the value for copper is

set to the IEEE 118 constant.

. Target Corrected Resistance is a feature that refines the pass/fail criteria. If checked, the analyzer will fail

a motor if the readings are not within tolerances. For example, the resistance reading for a motor can be
taken using a DVM. Let’s say that the reading is 3.1 ohms. In this case, we can check the Target Corrected
Resistance box and enter the value of 3.1 +/- 10%. One issue with using this feature is that enabling target
corrected resistance makes this Test ID specific to a single motor. If resistance data is not available, or you want
to be able to use the Test ID for other motors, do not enable this feature.

. Click on the Close button.
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Setting up DC Tests

1. DC tests include Megohm, DA/PI, HiPot, Ramp Voltage, and Step Voltage tests.

2. To configure one or more of these tests, click on any of the test configuration buttons to the right of the DC test
buttons to open the DC Tests setup window.

3. For this motor, the Megohm and DA tests will be run at 500 volts while the Step Voltage test will be run at 2000
volts. Consult IEEE 43/95 or another appropriate standard to determine test voltages.

4. Because this is a small motor, the Pl test will run only as a DA test by selecting the DA Only Test Type as shown
in the example below. Doing a full Pl test would not likely yield useful information.

DC TESTS AWAL 6kV_4Wire

Min Heq 2750
URamp Rate 2584
Time{s) 2259
Trip I{pA) 29000
Dischg 1758
Time{m) 150808
Hin PI 9= 1254
Enable PP 1888
7oA
Run Test Run Test Run Test g
258

Run Selected Tests

Temp Correction [ErNRERESEEIET e HerJali';Eing voltage: Ijl
m Current{pal:
| 01:00 MegOhms: | gggggg

M Touch Screen E-Stop Enabled

Fig 96: DC Test parameters—Megohm and DA parameters set.

If you click on the DA Only drop-down list, you will see another option called Revert DA. Selecting this test
option sets up the analyzer to automatically skip the Pl test in favor of the DA test at three minutes if the insulation
resistance (IR) is greater than 5000 Megohms at the one-minute mark. Insulation resistance readings of 5000
Megohms or greater at one minute is the generally accepted criteria for aborting the PI test.
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5. Click on the HiPot/Step Voltage drop-down list to select the Step Voltage test (for this example). The Ramp
Voltage test option is also selected from this list.

DCTESTS AWA4 6kV_4Wire

@ Qo
Test Type [Hegohn] r
Test Uolt Uoltage Current

Min HMeq 2750
URamp Rate 25080
Time{s) 22549
Trip I{pA} 2000
Dischg 1758
Time{m) 1588
Min PI 1258
Enable PP 10680
FL
Run Test Run Test Run Test =
258

Run Selected Tests

_ Current
m Current(pA):
| 01:00

MegOhms: | goggog

Touch 5creen E-3top Enabled

Fig 97: DC Test parameters—Step Voltage parameters set.

6. When you select the Step Voltage option, the Config Wizard opens so you can define the parameters needed
for your test. The software will automatically calculate values for the test based on other parameters entered, but
you can adjust the parameters as needed to fit your situation. When you have settled on the parameters needed,
close the Config Wizard to return to the DC Test setup window.

7. In the example above, we see that parameters are set for the Step Voltage test.

8. Click on the Temp Correction drop-down list to select the insulation type for you motor. Options include
Thermoplastic or Thermosetting. Choose None if you do not want to set this parameter.

9. If you choose Thermoplastic or Thermosetting, the correction field will be enabled so you can set the value
needed for temperature correction.

10. When you are satisfied that your DC Tests have been configured as needed, click the Close button to return to
the main test window.
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Setting up Surge Tests

1. Click on the test configuration button to the right of the Surge button to open the Surge Test setup window.
Configure the Surge test as shown. Set the Surge Voltage to 2000 volts, which is approximately 2 X V + 1000.

Set VRamp Rate to a typical 25 volts. If the test should run faster, increase this number to 50 or 100 volts.

e

For this example, we set the Surge Pulses number to 5, which means that five pulses will be applied to the
windings after the analyzer reaches its maximum test voltage of 2000 volts.

5. Set the Volts/Div and the pSeconds/Div to Auto. The analyzer will automatically scale the waveform to fit the
graph.

s o

Surge Test

Surge Uoltage Set Pass/Fail Tolerances
URamp Rate = L-L EAR (%) -

Surge Pulses L= P-F EAR (%) :
Uolts/Div —Run Surge

B Seconds/fDiv

[N Enable PP
Arm
1500
1258
1888
750
588
258
a8
-258
-588
-758
-16000
-1250
-1500

Peak Voltage
L1 a

HSECONDS

Fig 98: Surge test parameters.

6. L-L EAR (%) (Line-to-Line EAR) is turned off because this motor will be tested with the rotor installed. If this
option is selected, a nuisance trip could occur because the rotor coupling is different for each phase winding
unless the pass/fail value is set to a high number such as 50 percent.

7. The P-P EAR (%) (Pulse-to-Pulse EAR) is set to 10 percent. This means that a pulse-to-pulse EAR value greater
than 10 percent will cause the analyzer to stop testing and the motor will fail the test. This number can be
reduced provided the voltage ramp rate is also reduced.

8. The Zero Crossing option is not used in this example. When used, the percentage set for the option is the
threshold at which the test will fail if the waveform shifts to the left and crosses the zero reference line outside
the defined threshold.

9. The Test-Ref EAR(%) is also not used in this example because this motor does not have a reference motor/
waveform associated with the test. If the feature was available, we could set the value to say 10 percent; then
the acquired waveforms would be compared to the reference waveform. If the EAR values between reference
waveforms and acquired waveforms were greater than the value shown, the motor would fail the test.

10. Checking the Pause Between Leads box tells the tester that you need additional time between testing lead
1 and 2, and lead 2 and 3 typically to reconfigure the leads before continuing with testing. In most cases, the
feature is not needed; however, if you have an atypical application such as performing a three-phase test, but on
three independent windings, the feature provides the time needed to complete the reconfiguration.

11. Other features in the Surge Test setup window apply to special cases that are documented elsewhere and are not
used in this example.
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12. When you are satisfied that the parameters have been properly set, click on the Close button to return to the
Tests tab. Labels on the test configuration buttons will change to indicate values defined during the setup

process.
& Baker AWA-IV - [Local.mdb] foo]E==
& File View Database Window Tools Help [=][=]x]
Dl&"l él@l ? | | Circulation Fan 2 Motor | b | |
Explore I Motor ID I Route I Data I Tests I Trending |
(- Western Regional Plant TestID: |4SD'\-" wiotar DA Step ;I _ I™ Enable Calibration
B B_uildingAl ) Gemio
... Circulation Fan 1 Moter Far Motors TI
i Circulation Fan 2 Metor
— Temperature/Resiztance Tests Dl
- Temperature | Manual |
- Resistance | 2 Lead/High |
—DC Test
- MeaOhm | So0voks |
D&
| | Bl | s00vals |
Pl seevohsoe | coovors |
— Surge Test
- Suige | 00 Yol
Ready y

Fig 99: Surge test parameters.

13. From the Tests tab, click on the Save button to update the database with the new test information. From this
point, the test parameters defined will be used to test the subject motor or any other motor that has this Test ID
assigned to it.

14. Uncheck the Edit Test ID box after you click Save to end the editing process.
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Running an Automatic Test

After new Motor and Test IDs have been created, a fully automatic test can be run. It will test the motor in the
following sequence:
1. Temperature
Resistance
Megohm
PI/DA
HiPot/Step Voltage/Ramp Voltage

o vk W N

Surge

At the end of the sequence, the test data will automatically be saved to the database.

NOTE: Tests can also be run from the test windows using a semi-automatic or manual process. Semi-automatic tests
can be executed by pressing the desired run button on the Tests tab. Additionally, tests can be run manually using
the controls on the front panel of the analyzer.

1. To start an automatic test, select the desired Motor ID using the Explore tab.

2. Click on the Tests tab to get to the main testing window. If the Motor ID setup and the Test ID setup procedures
were properly completed, the analyzer should be at the correct place to begin the automatic test for this
example.

3. To start the test, click on the red Run Auto Test button in the Tests tab and follow the directions.

4. The Safe to Turn On dialog box appears, instructing you to verify that the correct set of leads is properly
connected. If the resistance test is turned on and the Res Leads box is not checked, this dialog box will direct
you to attach the high-voltage leads. If the Res Leads box is checked, the displayed dialog will request that low-
voltage leads be attached.

NOTE: The test leads available and the corresponding directions presented by the software depend on the tester
model that you will be using.

Safe to Turn On - Low Voltage (Resistance]

Cancel

1) Attach LOW VOLTAGE (Resistance)
Leads only to the ltem under test.

Safe to Turn On

Cancel

1) Attach HIGH VOLTAGE Leads only
to the item under test.

2) Start Test by pressing the following
buttens on the Front Panel to the right.

2) Start Test by pressing the following
buttons on the Front Panel to the right.

Fig 100: Safe to turn on notifications—model dependent.

The following sequence of tests will run automatically:

B Temperature—The Temperature/Resistance Test window will open, ready for the temperature reading to be
entered manually. Readings are taken using an external device. Enter the temperature reading then click the
Accept button to acknowledge the entry and inform the software to proceed with the next test. The analyzer
will automatically proceed with the remainder of the tests.

B Resistance—If the readings pass per the Test ID requirements, the Temperature/Resistance Test window will
close. If low-voltage leads were used, a dialog box appears to instruct you to switch to the high-voltage leads.
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B Megohm —Starts by ramping up all test leads to operating voltage (500 volts for this example). This voltage
will be held for 60 seconds during which the analyzer watches for overcurrent trips or insulation resistance values
below the minimum Megohm setting. If a failure is detected, all testing will stop, and the test leads will be
discharged and grounded. You will be given the choice to repeat the test, stop all testing, or continue to the
next test.

DCTESTS AWA4 BkV_4Wire

o [©on |
Test Type m DA Only ~|WStep-U

Dischg
Time{m}

Min PI
Enable PP

Run Test Run Test

Run 3elected Tests

Temp Gorrection [TYTEYISETIal Re;:f:;ng :
. Current{pA):
01:00 HegOhms: | ggg9ggg

d Touch Screen E-Stop Enabled

Fig 101: DC Test window—appears when DC Tests are executed.

B PI/DA —The DC Tests window will switch its focus to the PI/DA tests column. Because the Test ID in this
example was set up for a Dielectric Absorption (DA) test, the duration of the test is three minutes (180 seconds).
At end of the test, if no failures occur, the software will continue with the next series.

B HiPot/Step-Voltage/Ramp-Voltage—The test will begin automatically. For Step-Voltage testing, a new
window automatically appears to display the test results in progress. Pre-set by the example Test ID, the voltage
is ramped up to 2000 volts in 500-volt steps, and held for 60 seconds at each step. If the analyzer detects a
low Megohm reading or a overcurrent trip, testing will immediately stop, and the leads will be discharged and
grounded. You will be given the choice to repeat the test, stop all testing, or continue to the next test.

Step-Voltage Test @
Target Uoltage m
Step Increment
£ Uoltage Current @ End of Step - Current
Step Time (s)
Hin Heg IIIIIIII

Step I{uAj Hohmn
1(500)

0.00 227273
259740
279720

] 1 2 3
HMinutes

Step Time
Remaining

Uoltage:
Current(pA):

Fig 102: Step -Voltage Test window—called automatically from DC Tests process.

If no failures are found during this test, the analyzer will close the Step-Voltage Test and DC Tests windows, and
continue to the Surge test.
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B Surge—The Surge test will begin automatically. The Surge Test window appears and the test voltage slowly
ramps up on lead 1 to 2000 volts as specified by the Test ID. If no pulse-to-pulse EAR failures are been
detected, leads 2 and 3 will be tested in turn. If a test fails at any point, a dialog box appears offering options to
test the next lead, or to discontinue testing.

Surge Test

Surge Uoltage Set PassfFail Tolerances
URamp Rate L-L EAR (%) L1 L2 L3
Surge Pulses P-P EAR (%) 1/3 1/4 6/8
Uolts/Div Run Surge

) Seconds/Div

. Lead 2
Enable PP Pause Between Leads ZS Override _
Arm

3600 All Leads
2580
2080

TS Peak Uoltage

Ve - L1 20u8

508 - L2 2868
(i} al L3 17389

-588 L — -L EAR (2)
-1800 ©
-1588
-2080
-2508
-3008

L
1-2
2-3
3-1

6808 866 10660 1200 1400
WSECONDS

Fig 103: Surge Test window—appears when Surge test is executed.

If no failures occur, the data from all tests will be saved to the database and the main test window will re-appear,
showing the general results in the Tests tab.

{Z Baker AWA-V - [Local.mdb] [E=R|EcRE=D)

ﬂ File View Database Window Tools Help - (& %
0O |@| %rﬂ‘ % | \ Circulation Fan 2 Motor

Explore I Motor 1D | Route Data | Tests | Trending ‘

£} Westem Regional Plant TestID: [480V wiRotor Di/Step «| [~ Edit TestID [~ Enable Caliration
=1 Building A1

: For: Mot

i Circulation Fan 1 Motor E | ELINSGL . orors

i Circulation Fan 2 Motor

=]

»- Circulation Fan 3 Motar Temperature/Fesistance Tests

Temperature ‘ Manual | Tested |

DC Tests

DA
Bl seevose| L comvas | [

Surge Test

Ready

Fig 104: Main window—Tests tab—with passing test results.
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Reviewing Test Results and Data

After the test results have been saved to the database, they can be reviewed using the Data tab in the right pane of
the software’s Main window. The Results Summary tab has a Date/Time area on the top part of the window and
a spreadsheet style view of the data on the bottom.

Datal Tests I Trending |

Test [D Te.. RE...l Mo... PI DC | Sur..
480V w/F... T.. PASS PASS PASS PASS PASS
480V w/R.. T.. PASS PASS PASS PASS FAIL
480V w/R.. T..

3972017 12:47:...
3/9/2017 12:36:...
3972017 12:29....

3/9/2017
12:28:01 PM

2.1

Temp Status
Termnp(“C)
IR Temp Co...

2.1 211

Thermoplastic

Thermoeplastic | Thermoplastic

Resist Status

Bal L1 (Ohms)
Bal L2 (Ohms)
Bal L3 (Ohms)

L11-L2 (Ohms)

L2-L5 (Ohms)

L3-11 (Ohms)

Max Delta B %

Ceil1 (Ohms)

Ceil 2 (Ohms)

34.56 Corr: 35....
34.51 Corr: 35....
34.56 Corr: 35....

01638

17.31 Corr 17....
17.25 Corr 17....
17.25 Corr 17...

34.59 Corr: 35....
34.51 Corr: 35....
34.56 Corr: 35....

0.250

17.32 Corr: 17....
17.27 Corr 17....
17.24 Corr 17....

Coil 3 (Thms) :
Mameplate I Application I Results Summary I Surge I P]I Step/Ramp-Voltage

Fig 105: Main window—Data tab; Results Summary view.

Datal Tests I Trending |

Time Test ID | Te.. | Res.. | Mo.. | PI | DT | Sur. |
480V w/R...  T.. PASS PASS PASS PASS PASS
480% wiyR...  T.. PASS PASS PASS PASS  Fall
480V wiR...  T..

3/9/2017 12:47:...
3/9/2017 12:36:...
3/9/2017 12:29:...

Fig 106: Date/time results summary section close-up.

The Date/Time area shows a quick summary of the time and date of tests, and whether the tests passed or failed.
Double click on a test date and time to move to a new record.

You can also right click on a record to open a Delete dialog box if you choose to remove a specific test record.
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If you want to expand a column to view more information, hover the mouse cursor over a column’s edge until the
cursor changes to a two-headed arrow, then click and hold the left button down while dragging the edge to create
the desired column width.

Datal Tests I Trending |

Time Test (D | Temp ‘+’ esist Mohm Pl DC Surge |
3/28/2002 2:51:... 430 wo PI 455 PASS PASS A
31972002 2:21:... 430Y wifo PI PASS PASS PASS PASS

Fig 107: Date/time results summary section close-up.

The Results Summary view presents the test data acquired in a spreadsheet style. The test date and time are shown
across the top of the window with specific measurement results shown in each column.

3/9/2017
12:29:01 PM
Temp Status

Temp(*C) 211 211 211
IR Ternp Co.. | Thermoplastic | Thermoplastic | Thermoplastic

Resist Status

Bal L1 (Chrns)
Bal L2 (Chms)
Bal L2 (Chrns)

L1-L2 (Ohms)

34.56 Corr: 35....

34,59 Corr: 35....

L2-L3 (Ohms)

34.51 Corr: 35....

34.51 Corr: 35....

L3-L1 (Ohms)

34.56 Corr: 35....

34.56 Corr: 35....

Max Delta R %

0168

0.250

Coil 1 (Ohms)

17.31 Corr 17....

17.32 Corn: 17....

Coil 2 (Ohms)

17.25 Corr: 17....

17.27 Corr: 17....

Coil 3 (Ohmsl

17.25 Com: 17...

17.24 Corr: 17..

Mameplate I Application I Results Summary I Surge I F']I Step/Ramp-Voltage I

Fig 108: Test results spreadsheet; lower section.
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Review the Pl test results by pressing the PI tab. PI view will display the PI/DA graph along with a table of the current
and Megohm readings gathered at specific times. The Pl voltage, DA ratio, and Pl ratio are displayed on the right
side. Because this test was a DA, only the Pl ratio has I=0 No Pl indicating there is no Pl value because the current
was zero.

PI/IDA Graph e

5000 Volts

1.3 D
1.3F
- Megohm Plat-
[ tinData
[~ GecData
— Curent Plat —
[~ MinData
[V SecData
Tirme (hdinmte=s)
Time [Min] | Currentpa] | Megohms |

015 144.30 34

0:30 127.80 39

045 118.70 42

1.00 113.30 44

120 104.50 47

200 100.00 50

230 3r.0o o1

300 94 80 52

400 91.50 54

Lyl 83.00 a1

E:00 ar.h0 57

00 BERO B

&00 fetaall st

500 24.70 53

10:00 84.00 o3

Fig 109: Reviewing Pl test data.

Click on the Surge tab to view surge test data.

| Datal Tests I Trending I

Time TestID Temp Resist MMohm PI DC Surge |

47272012 :36:4... Delco_ 460,/ wPI
3/26/2012 11:5.., Delco_460/wPL Tested PASS PASS PASS PASS PASS
3/25/20121141... Delco_460,/wPI Tested PASS PASS PASS FAIL
Surge Waveforms —
{ Enlarge | E&R Graph |
Peak — Max P-P
Woltage EAR

Leau:l'll 2000 I
Lead 2| 2000 I
Lead 3| 2000 I

L-L EAR
1-2 %
0 & @ B by By By
U Seconds = 21%
3 20%

Fig 110: Surge waveform view.
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Single-phase Testing

When performing single-phase testing (for example, on DC motors or when testing single coil) you must use this
setup window to set the parameter that alerts the tester to operate in single-phase testing mode.

1. From the Tests tab, click on the test configuration button at the end of the second/Resistance row in the
Temperature/Resistance Tests section.

2. Click on the Temperature Enable radio button if you will be using temperature compensation.

3. Click on the Resistance Enable radio button to enable the parameter options in this area.

4. Click on 2 Leads (1 phase) and check the Res Leads box. Notice that the list of leads to test in the Test Results
section changes to include only one set (Lead 1-2).

5. You can leave the Resistance Enable radio button active if you choose to run resistance tests, or turn it off if
not. However, you must ensure that the 2 Leads (1 phase) radio button is selected and the Res Leads box is
checked to enable single-phase testing.

NOTE: The Temperature/Resistance Test setup window is the only place where you specifically define parameters to
enable single-phase testing. All other tests function in the same manner as they would for 3-phase testing, except
that the software knows to use only test leads 1 and 2 during those testing steps.

Temperature/Resistance Test AWA4

Cancel Close

{}Temperature Enable

W Rela : i -1 08%

OHESiStHI‘IEE Enable *

af= Accept “F
[ ©
1
1

Test All Leads Ed e Emp 3 ated

0 P X 1 H
Leas 1-zconns) T [ I 1< Y M

Fig 111: Setting up the Resistance Test parameters for single-phase testing.

6. Set up parameters for DC and Surge tests as needed for the device using the respective setup windows. No
specific parameter in either window will directly affect single-phase testing. The tests are set up and conducted
the same as they would be for 3-phase testing, except that only leads 1 and 2 will be used.
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Single-coil Testing

NOTE: The processes described in this section apply to testing coils with normal impedance. For testing low-
impedance devices, refer to chapter 6, "Using the Baker AT101 ZTX with Baker AWA-IV Analyzers” on page 119.

Go/No Go Surge Testing

This example describes a common application of conducting Go/No Go surge tests on a batch/lot of coils. While
single coils can be subjected to a full battery of tests, only surge testing is used in this example process.

You can create a separate Test ID and a Motor ID to use during the testing process if you prefer, but it is not
necessary. Everything in the process happens within the Surge Test window, and editing a Test ID is not part of the
process.

Likewise, a dedicated Motor ID is not required because test information is not saved. Of course, you have the option
to create and use dedicated IDs, but the process is a bit more complicated using that approach. If you prefer to
collect testing data during the process, or want to use a process that can be re-used over time, consider using the
Single-coil Testing Using a Test Reference method, which is described in the next section.

1. Select a Motor ID to start the process then click on the Tests tab.

2. The Surge Test can be ON or OFF. It has not effect on the test process.

£ Baker AWA-IV - [Example.mdb] — x
I File View Database Window Tools Help - &

D= (@ ?| Coil Batch 123A I 1 |

Explore I Motor ID ] Route ] Data I Tests I Trending ]
El MNorth Platte Test D |dED Single Cails ll [T Edit TestlD [ Enable Calibration
- South Branch
: Far: - | Moto
& Willow Ridge or: [4g0Van 7] Motos
- Unit 221
- Unit 22R — Temperature/Resistance Tests-
el U,mt‘uk QFF | Temperatue | [SERUE] |
- 4160V_300RPM
\-- Coil Batch 123A OFF | Resistance | 3 Lead/High'V |
— DC Tests 1
OFF | beath | soovers |
OFF | DAl 500 Volts |
off | nper | soovers |
—Surge Test
OFF | Surge |
|Conﬁgurep"vﬁew Surge test parameters.
Ready | NUM |

Fig 112: Selecting single coil testing Motor ID and Test ID.

3. Click on the test configuration button (volts) in the Surge Test row.

4. The Surge Test window opens.
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5. Ensure that the test parameters are properly set up for the coil type you are testing.

6. Check the L-L EAR box and set your tolerance as needed. We use 3% in this example—a common tolerance for
coil comparison testing.

7. Check the P-P EAR box and set a tolerance that will allow for a slow but practical ramping speed.

8. For this example, because we are testing 460-volt coils, we set a Surge Value of 2000 volts.

Surge Test

Surge Uoltage = Set Pass/Fail Tolerances

URamp Rate : L-L EAR (%)
Surge Pulses P-P EAR (%) -
Uolts/Div = |l Zero Crossing(%) : Run Surge
1 Seconds/Div Test-Ref EAR{Y)
Enable PP
Arm
1508
1258
1888
7L
Lao
258
a8
-258
-508
-758
-18088
-1258
-15088

12.5
PSECOHDS

Fig 113: Setting parameter values for Surge testing.

9. Conduct the first test on a known good coil so that you can acquire a good baseline for all coils to be tested in
the lot.

NOTE: This is not the same as establishing a reference wave for Test-Ref EAR%. That procedure and evaluation
technigue is covered in the following section.

10. Connect the high-voltage test leads to the first coil to be tested as described in the table below.

Table 2: AWA-IV high-voltage test lead connections to device under test for single-coil Surge testing; first
coil tested.

Test Lead 1 Test Lead 2 Test Lead 3 Ground Lead

Coil lead 1 Coil lead 2 Not Connected Not Connected
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11. Click on Lead 1 in the Run Surge section.

12. The software will automatically ramp to the defined Surge Voltage level.

Surge Test

Surge Uoltage Set Pass/Fail Tolerances
URamp Rate L-L EAR (%) -

Surge Pulses P-P EAR (%)
Volts/Div Zero Crossing(%)

1 Seconds/Div Test-Ref EAR{R)

Enable PP Pause Between Leads 25 Ouerride
Arm

3000 All Leads
25048
2808

1588 Peak Uoltage

1080 L1 2000
500 o

5} L3
-588
-18688
-15848
-20800
-2580
-3008

28 38 LA 58 68
MSECOHDS

Fig 114: Running Surge test on known-good coil, Lead 1.

13. Inspect the waveform and value for L1 in the Peak Voltage area. When you are satisfied that you have a good
baseline, disconnect the test leads from the coil and connect the next coil to be tested. A Surge test is not run on
Lead 2 for the first coil.

CAUTION: Ensure that the Leads Energized light turns off before removing leads from the coil.
14. Connect the high-voltage test leads to the rest of the coils to be tested (in turn) as described in the table below.

Table 3: AWA-IV high-voltage test lead connections to device under test for single-coil Surge testing; all
subsequent coils being tested.

Test Lead 1 Test Lead 2 Test Lead 3 Ground Lead

Coil lead 2 Coil lead 1 Not Connected Not Connected
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15. Click on Lead 2 in the Run Surge section.

16. The software will automatically ramp to the defined Surge Voltage level.

Surge Test

Surge Uoltage Set Pass/Fail Tolerances
URamp Rate = | L-L EAR (%) = 11 L2 L3

Surge Pulses P-P EAR (%) 6s8 08/0
Uolts/Div E Zero Crossing(%) - Run Surge
P Seconds/Div Test-Ref EAREZ)

Enable PP Pause Between Leads 2% Duerride
Arm

ALl All Leads
25088
28088

1588

Feak Uoltage
1888

L1 2808

caa f P ) L? 2688
0 ' i & N s L3
-508 f ' -

-18408
-15488
-2808
-2508
-30d8

28 3a L4La 58
PSECOHDS

Fig 115: Running Surge test on subsequent coils; Lead 2.

17. Inspect the waveform and value for L2 in the Peak Voltage area. Inspect the 1-2 value in the L-L EAR% section.

18. If the coil fails, mark the coil according to your organization’s testing process and record relevant information as
needed. (This process is external to Baker AWA-IV recording of test results. Results are not saved to the AWA-IV
when using this process.)

19. If you are satisfied that you have a good test result, disconnect the test leads from the coil, connect the next coil
to be tested, and repeat the testing process from step 14 for the new coil.

20. Repeat this process for each new coil until you have tested all coils.

21. Click on Close to leave the Surge Test window when you have completed your testing.

Alternative Go/No Go Surge Testing Method

If you want to shave a few seconds off of testing each coil (coils 2-X), check the ZS Override box when defining
your test parameters. Then, after ramping up the surge voltage for the first coil, the ZS Override feature will be used
when testing the remaining coils.

Using this method, the process becomes fully manual. The L1 and L2 physical buttons on the AWA front panel are
used to activate the tests rather than the Lead 1 and Lead 2 buttons in the software’s Run Surge section.
1. To test the first coil, press and hold the L1 button on the AWA front panel.

2. Turn the Voltage Output Control knob counterclockwise to start at zero volts; then slowly turn the knob
clockwise to ramp up to the target surge voltage. (Ramping too fast can cause an errant P-P EAR failure.)

3. After a minimum of five surge pulses, remove the test leads from coil 1 and attach them to coil 2 as described
above.
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4. Press the L2 button on the AWA front panel. The Zero-start Override feature will immediately apply the target
voltage level. Inspect the waveform and L-L EAR values, and complete the testing process as described above.

WARNING: When using the Zero-start Override feature, target voltage levels will be immediately applied
to the device when the L2 button is pressed. Ensure that no one contacts the device or tester leads to
avoid injury.

Additionally, when using this feature, do not move the Voltage Output Control knob. Changing the knob
position will result in an improper test voltage level, which could damage the device under test.
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Single-coil Testing Using a Test Reference

This application involves setting up a new Test ID that will include a test reference waveform for comparison. The test
reference is used during the immediate testing process and will be saved to re-use when testing other devices of this
type in the future. Using a test reference ensures that all devices of the same type are measured against a known-
good coil, establishing a consistent baseline for comparison.

1. Connect the high-voltage test leads to a known-good coil as described in the table below.

Table 4: AWA-IV high-voltage test lead connections to device under test for single-coil Surge testing;
reference coil.

Test Lead 1 Test Lead 2 Test Lead 3 Ground Lead

Coil lead 1 Coil lead 2 Not Connected Not Connected

Setting up the Test ID

1. Create a separate Test ID and a Motor ID to use during the testing process. The Motor ID and Test ID can then
be re-used when testing other devices of this type. Refer to “Creating a Test ID” on page 84 and “Creating a
Motor ID” on page 88 for details on these processes.

2. For this example, the initial Test ID setup includes parameter settings as shown in the figure below.

3. Ensure that your test parameters are properly set up for the coil type you are testing.

Surge Test

Surge Uoltage = Set Pass/Fail Tolerances

URamp Rate = L-L EAR (%)
Surge Pulses P-P EAR (%) -

Uolts/Div = Zero Crossing(%) E Run Surge
| Seconds/Div Test-Ref EARI%)

Enable PP Pause Between Leads Z5 Override

arm
1508
1258
1048
758
caag
258
a
-2%a
-5da
-758
-1808
-1258
-1508

18 208 38 48 58 68 78
NSECOHDS

U
1]
L
T
A
G
E

Fig 116: Creating Test ID; setting initial Surge Test parameters.

4. Check L-L EAR box and set your tolerance as needed. We use 3% in this example, which is a commonly used
tolerance for coil comparison testing.

Check the P-P EAR box and set a tolerance that will allow for a slow, but practical ramping speed.
For this example, because we are testing 460-volt coils, we set a Surge Value of 2000 volts.
Notice that the Test-REF and EAR(%) elements are grayed out (inactive at this time).

When the settings have been defined, click on Close.

© 00 N W

In the Tests tab, click on Save then uncheck the Edit Test ID box to complete the initial Test ID setup.
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10. Ensure that the parameters enabling single-phase testing have been set up in the Temperature/Resistance Test
setup window as described in “Single-phase Testing” on page 101.

11. Select the new Motor ID you just created then open the Tests tab. The Motor ID and Test ID should be selected,
similarly to the example shown below.

12. Ensure that the proper Test ID appears in the Test ID field and that at least the Surge Test is turned ON.

NOTE: Other tests can be included when testing single coils. This example focuses on the Surge test elements, and
specifically setting a Test Reference.

ﬂ Baker AWA-IV - [Example.mdb] — X
I File View Database Window Tools Help - 8 X
D|=| Slm|?] | Coil Batch 345C Use Ref I 1 |
Explore ["Motor ID | Route | ing |
-- North Platte trest o I4E|] Single Coils w/Rief ﬂ E“I— Enable Calibration
[ South Branch
i Far: ~ | Mat
& Willow Ridge o J4g0vok | Motore
- Unit 221
- Unit 22R - Tempesature/Fesistance Tests- - - -
=1 Unit 34R OFF | — | AWA will sequence through all selected tests, automatically saving the results,
. 4160V_300RPM S |
i Coil Batc.h 123A OFF | Resistance | 2 Lead/Low ¥ ]
(. 345C Coils Use Ref ) Q,
—DC Tests
ofF | pecorn | soovens |
OFF | Dy | Fl | 500 Volts
Ol -
off | weo | soovers |
— Surge Test
B s | swovers |
Ready [ Num |

Fig 117: Selecting single coil testing Motor ID and Test ID; editing to set test reference.

13. Check the Edit Test ID box.
14. Click on the Run Auto Test button.

15. The software will display the Safe to Turn On dialog box, instructing you to connect the high-voltage test leads
then press the MQ and L3 buttons on the front of the tester.
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16.

17.

18.
19.
20.
21.

22.

The software will automatically run the Surge test on leads 1 and 2. As it does, examine the voltage level and
waveform to ensure that you are getting a good reference.

Surge Test
Surge VUoltage

URamp Rate L-L EAR (%)

Surge Pulses P-P EAR (%)
Volts/Div Zero Crossing(%)

I Seconds/Diu Test-Ref EAR(R) -
Enable PP Pause Between Leads 25 Dverride
Arm

3008

25088

2088
1588

Peak Uoltage

1088 L1 2000
cag L2

a L3
-5ae
-1088
-15048
-20088
-2508
-308a

20 38 La 5a 68
PSECOHDS

Fig 118: Ramping voltage to acquire Lead 1 waveform for test reference.

When both leads have been tested, the software will automatically close the Surge Tests window and return you
to the Tests tab.

The software will ask if you want to save the test result as a reference.
Click Yes if you are satisfied that you have a good reference level and waveform.
Click on Save to ensure that your new settings are retained.

Open the Surge Test window again. You should see that the Test-Ref EAR elements have been enabled. At this
time, you should ensure that the EAR percentage is set to the value you need. An EAR of 3% is commonly used
for coil comparison purposes.

Surge Test

Surge Voltage set Pass/Fail Tolerances
URamp Rate L-L EAR (%)

Surge Pulses P-P EAR (%)
Uolts/sDiv Zero Crossing(%)

I Seconds/Div Test-Ref EAR(%)

Enable PP Pause Between Leads 2% Override
Arm

Uil All Leads
T

Fig 119: Ramping voltage to acquire Lead 1

After making final adjustments, click on Close.
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23. In the Tests tab, click on Save to ensure that your new settings are retained.
24. Uncheck the Edit Test ID box if it is still highlighted (red).
25. You are now ready to test additional coils using the test reference acquired.

26. To continue testing additional coils, disconnect the coil used to acquire the reference and set it aside.
CAUTION: Ensure that the Leads Energized light turns off before removing leads from the coil.

27. Connect the next coil to be tested to the high-voltage test cables as described in the table below.

Table 5: AWA-IV high-voltage test lead connections to device under test for single-coil Surge testing.

Test Lead 1 Test Lead 2 Test Lead 3 Ground Lead

Coil lead 1 Coil lead 2 Not Connected Not Connected

28. Click on the Run Auto Test button and follow the prompts provided by the tester for executing the tests.

Surge Test

Surge Voltage Set Pass/Fail Tolerances
URamp Rate L-L EAR (%) L2 L3
Surge Pulses P-P EAR (%) a8 8/8 8/8
Volts/Div Zero Crossing(%)
pn Seconds/Div Test-Ref EAR(%)
Enable PP Pause Between Leads 25 Override
Arm
2008
2588

20800
1580
16088 L1 2688

Loa L2
0
—580
~1000

-1508

~2000

~2508
~3000

All Leads

Feak Uoltage

208 38 L8 LA 68
HSECOHDS

Fig 120: Testing coils using the test reference.

. Both leads will be tested and the Surge Test window will close automatically. The test data is automatically saved
for each test.

. Disconnect the coil from the tester.

. If you need to test another coil, connect it to the tester as described above and repeat the process starting from
step 27.
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Printing Reports

The Baker AWA-IV's software includes report generation features so you can provide test results to managers,
customers, and repair personnel as required. Reports containing test data, nameplate data, application data, and
more can be sent to a printer, or they can be printed to a Microsoft Word file or other file formats as needed or
preferred. For convenience, you can print reports from a desktop computer rather than from the analyzer itself.

Feport Generator e

Current totord T ezt Res
EN Morth Platte bl

Unit BarierDam v
Date Range AE G 12016 Through: | REYIRW R

® AT Reciziance F
i Ary Hwﬂ‘[ﬁ Hw
'-. Ch = E“JQE

Select Reports

|NF' Barnier Dame One Year Results Summary Include Tester Info

umnmary - Detail Application
5 nparisomn Fl Graph I:l
L : e sted [Partrait)
urnmnary - Log . waith PoP EAR Giraph . ;
M ameplate W E4R Graph

Output Report To: [BTECRich Text Famat
RTF - Rich Test Format

MHTML MIME HTML / *web archive

:

F'rlnter
Cormma Delimited Text File

Fig 121: Report generator.

Start the Report Generator by:

1. Clicking on File then Print.
2. Holding down the Ctrl key on your keyboard and pressing the P key.

3. Clicking on the printer icon in the upper left section of the Main window.
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The Select Filter(s) section of the Report Generator contains filters you can use to select which tests results you
want to print. Select the current motor and test result, or use any combination of the other filters as needed. For
example, you can select a date range and all motors that failed any test during the selected test range.

When you need to print data for several motors, you can select and print them one at a time, or you can select all
records that match specified criteria using the report filters. Different combinations of the motor’s location fields,
date range, and/or pass/fail criteria help you select specific groups of reports.

Report Generator >

Select Filkerz]

Current MotardTes 13 16 &M ->BDH3

Plait Morth Platte b

Urit B arrier Dam e

Date Range Fram: | 3 12006 Through: (YRR

@ Al Tesks Rasishunee P
o egabn Hipot
Surge

Fig 122: Select Filters section of the Report Generator window.

After you select your test results, you will use the Select Reports section of the Report Generator window to select
the report type that you want to print. You have several choices including Nameplate, Application, Summary, Surge,
Pl, and Step Ramp Voltage to name a few. You can also add a report title, which will appear in the final report.

After selecting the report type you need, click on the Output Report To drop-down list to select the report format
needed. Your options include: RTF - Rich Text Format, MHTML (web archive), MS Word (if installed), Printer, Comma
Delimited Text File, and Ref to Bar EAR CSV File.

Select Reports

LS IMNULI F P E arrier Dame One Y'ear Results Summary Include Tester Info
M H . |

sted [Partrait]
PP EAR Giraph Steps

EAR Graph

Cutput B eport To:
RTF - Rich Text Format
PHTHL - MIME HTHML / "Web Archive
:

Comma Delimited Text File

Fig 123: Print selected reports.

In the simplest case, you will want to print the test result being reviewed. The motor and test result selected in the
main program will appear to the right of the Current motor/test checkbox in the Select Filter(s) section. Ensure
that box is checked then check the box(es) in the Select Reports section for the type of report you need. Select
Printer from the Output Report To drop-down list then click on the Create Report button.

In other cases, you will want to print a more specific set of reports and/or data for a collection of motors tested. Just
be sure to carefully consider what you need so you can generate the results required.
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Using an example where an electrician tests many different motors during the day and needs to print reports for
failed motors before going home. In this case, the Report Generator window should be configured as shown below.

1. The Select Filter(s) section has the Date Range selected and both dates are set to 3/17/2017 so the software
will only include test results for that day.

2. The Pass/Fail filter is selected along with the FAIL radio button so that results for motors that have failed one or
more tests will be included. Passed tests will not be included because that radio button is not selected.

3. In the Select Reports section, the Results Summary with Surge Summary is selected. The Printer is selected as
the output.

4. When the Create Report button is clicked, the Report Generator will go through the entire database looking for
failed tests that occurred on 3/17/2017.

5. When the software completes its search, a dialog box appears showing how many records were selected.
Clicking on Cancel stops the process; clicking on Continue completes the report generation and printing
process.

Report Generator >
Select Filter(z]
Current bMotor/T est

Plarit Marth Plathe b
Uinit IM
Nl Franm: 3},.1 709017 Through: (IEREEREEE

Resiziance F"I
ilegahin Hipot
Surge

Repart Title: a||_.r. Shift Repart M Include Tester [nfo

= Summary - Detail --|:||:|I||::at||:|r'|

it g Surinan rge-Comparizon Pl Graph I:l

AR Giraph . Surge-f [Portrait]
nmary - Log W with P4oP EAR Graph [ Step/B ampvoltage Graph
. EAR Graph I it 19 w2 T Giraph

Cloge

Fig 124: Report generation example

NOTE: The Report Generator can be set up so that a large number of reports are created. Printing out a large
number of reports can be very time consuming, especially when going to Microsoft Word. The Report Generator
will show how many test results are chosen; however, this is not the number of pages that will be printed. That
depends on the number of reports chosen.

The program can also print reports to Microsoft Word—if it is installed on the analyzer—or on a desktop computer
running the software. This feature provides a way to annotate reports by adding text to the Word document as
required. For example, a comment regarding the vibration level of the motor before it was turned off can be added
to the Word document. This feature should also be used with discretion because printing reports to MS Word takes
time; selecting a lot of records to print means the system would be tied up until all records can be transferred to the
Word document.
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A example Word report is shown below. Each section is a Word table; except the surge waveform, which is a
bitmap. The reports can be modified by adding text between the tables or the data tables can be cut and pasted
into other documents.

Sample Report for Site 1 Building A

Resist Megohm DASPI DC

Location Site 1 Building Building A
Model 5 2000 Manufacturer Reliance Elechirn
Serial Number PhEH1301V HF/KW 0.75
Volts-Rating 430 Volts-Operating 480
Amps-Rating 29 Amps-Operafing 1.3
Insulaiion Enclosure
RPM 1725 Service Factor 0
Frame Freq-Hz 60
Code LR Amps 0
WMERMA Design Max Amh °C 0
| MEMA nomeff |0 Duty Cycle
WManufs Type IManui Dt Cd
Description AR0 volt circulation fan motor
Test ID: 480V w/Rotor HiFot Repair/Job #
Tested By Tested For
Foom # MCC
Location Site 1 Buildini Building A
Temp 21.1°C_T0.0°F Volts (V) 500
IR Temp Compensation | Thermoplastic DA Ratio 1.0
Pl Rafio DA Only
L1-L2 {Ohms) 34.56 Comr: 35.09
L2-1.3 {(Ohms) 3451 Cor: 35.03 Volts (V) 1950
L3-L1 {(Ohms) 34.56 Cor 35.09 I{pA) 0.01
Mayx Delta R % 0.168 Resist 32B8926; 88814 At 40°C
ol 1{Onme) 1731 A 1757 %
Coil 2 {(Ohms) 17.25 Copr: 17.52 Peak Volt(V) L1 2000
Coil 3 (Ohms) 17.25 Cor 17.52 Peak Volt(\) L2 20860
— Peak Volt(V) L3 2000
Volts (V) 500 Max P-P EAR(%) 15M1.5/58
1{uA) 0.00 EAR 1-2/2-3/3-1{%) 538
Resist (Mohm) 328026. 88814 At 40°C
Surge Summary Graphic

Surge Summary

Fig 125: Example MS Word report with nameplate, summary, and surge graphic.
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In the following example, we see a report that includes the Results Summary and the Surge Summary.

Surge Waveforms Nested

Surge: Nested Waveforms

Motor I0_Circ. Fan 1 Motor
Surge Status

Test Date/Time 31972017 12:47:15 FM

Lead Peak Voltage (V) | PP EAR Status | Max P-P EAR(%)
1 2000 15
2 2060 15
3 2000 5.8

Volage (V)

858325 ezzERE

L]

Nested Surge Lead 1

Y W B Y Y

¥ Seconds

—Full Mid Min
—Peak

Volage (V)

858325 ezzERE

L]

Nested Surge Lead 2

Y W B Y Y

¥ Seconds

VoRage (V)

gh8

5 aBaRNs

Nested Surge Lead 3

¥ Seconds

Fig 126: Example MS Word Report with nested surge results and graphics.

Files can be saved in other formats including MHTML (MIME HMTL / web archive), a comma delimited text file, and

Ref to Bar EAR CSV file.
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Test Procedures

Creating a New Motor Voltage Class

If an appropriate motor class is not available for your specific motor, you can create a new one following this
procedure.

1. Open the Tests tab.

2. Check the Edit Test ID box and enter password as needed.

3. Click the Add button.

4. Click the Add Blank Test ID radio button to enable the fields below.

5

. In the Target Motor Voltage Class field, enter the value for the new motor class needed. In the following
example, we created a 230 Volt class.

6. You do not need to enter anything in the Enter new Test ID field, but you can do so if you plan to create a new
Test ID as well.

Create Mew Test D -

@ Add Blank TestID
@ Copy CurrentTest |0

Enter new Test ID:  |Eeikh Example
Target Motar Vaoltage Class: |23I:| Yalt ﬂ

E nter kotaor Waoltage Deszcriphion:

|23D-vnlt &C motars

Fig 127: Creating a new motor voltage class via the Create New Test ID dialog.
7. Click on the Add Voltage Class button then click Yes in the confirmation dialog that appears next.

The new motor voltage class will be added to the list for future use.
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Test Procedures

Surge Testing Notes and Recommendations
The following notes are provided for additional insight into specific Surge testing issues and situations.

Surge Testing with Rotor Removed (typically motor shop testing)
B Enable L-L EAR and set tolerance to 2% (form wound motor).
B Enable LL-EAR and set tolerance to 3% (random wound motor).
B Enable P-P EAR and set tolerance to 10%.

B Disable zero crossing.

Surge Testing with Rotor Installed (typically field testing)
B Enable P-P EAR and set tolerance to 10%.
B Disable L-L EAR when testing in the field.

B Disable zero crossing.

Surge Testing DC Motors

B Disable P-P EAR.
B Enable L-L EAR when testing in the field.

B Disable zero crossing.
False P-P EAR Failures

In some motors, the waveform will slowly migrate to the left as the voltage is increased. If the voltage is increased
at too fast a rate, the movement can cause the P-P EAR to generate a value greater than 10%, causing the tester to
generate a false failure. To eliminate this nuisance trip, increase the surge test voltage in 25 volt increments.

Surge Test Underpowered

The Surge test is load dependent. Anything that adds capacitance to the motor under test will increase load on the
tester. If the motor draws more energy than the tester can deliver, the test will fall short of the recommended test
voltage. The will be realized when the energy bar on the right side of the Surge test window tops out and the surge
voltage stop below the expected test voltage. If this occurs, a larger surge tester with more joules of energy should
be used.
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Test Procedures

Surge Testing through Capacitors

When Surge testing a motor, all capacitors should be removed or the ground should be lifted. Otherwise, the
capacitors will absorb the surge pulse, preventing it from entering the coils, and negating the diagnostic value of the

test.
T . 4 . 4
Voltage
L-L B i

1 £ j Motor

Remove all capacitors
in motor circuit

o /

Fig 128: Removing capacitors from motor circuit to prevent surge pulse absorption.
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6 — Using the Baker AT101 ZTX with Baker AWA-IV Analyzers

NOTE: This chapter describes how to combine the Baker AWA-IV analyzer with a Baker AT101 ZTX to test low-
impedance devices. The Baker PPX 30A power pack includes Baker ZTX functionality, so it also can be used to this
end. For information on using the Baker AWA-IV analyzer with a power pack for this and other functionality, refer
to the Baker Power Packs User Guide.

Low-impedance Armature or Coil Testing

Some coils or armature windings have very low impedance and cannot be tested with just the AWA host. Baker
AT101 ZTX functionality is required to test these coils. Armatures, DC series fields, pole face windings, and interpoles
are common examples of low-impedance circuits that require the ZTX functionality for proper evaluation. When
combined with a Baker AT101 ZTX, the Baker AWA accommodates testing of low-impedance coils and armatures.

The Baker AT101 ZTX combines hardware and software to help you determine insulation integrity of low-impedance
armatures or coils. The hardware includes the impedance-matching transformer and fixtures. The software facilitates
the acquisition of waveforms and comparison to a reference.

NOTE: The remainder of this chapter uses armature testing as the example base. However, the principles and
general process apply to all other low-impedance devices.

Principles of Armature Insulation Testing

Armatures from DC motors are wound in many different ways, and some are rather complicated. However, testing
armature insulation is actually very simple. The insulation of the copper to the steel or ground wall is evaluated using
the HiPot test, while the turn insulation is evaluated using the surge test.

The ground wall insulation includes the insulation isolating the commutator bars from ground along with the
insulation isolating the copper turns in the rotor slots. A unit can also have “equalizer bars” that connect opposing
commutator bars, which are also isolated from the steel armature core.

The armature winding consists of a few turns of high capacity conductors that span slots in the rotor and connect to
the commutator bars. These conductors are insulated from each other with the “turn insulation.” Due to vibration,
thermal expansion, chemical attack, and other factors the turn insulation can degrade, resulting in turns shorting to
each other.

Because the inductance of armature winding turns is so low, a special impedance-matching transformer is used to
convert the output of a Baker AWA-IV surge tester to voltage and current levels desirable for surge testing low-
inductance armature windings. Additionally, armature windings are all in parallel, further reducing the bar-to-bar
inductance, making the impedance-matching transformer all the more important.

A change in the surge waveform of a shorted coil as compared to a reference waveform indicates an arcing or
shorted armature winding.

Typically, the reference waveform is acquired from the first bar (coil) tested. Waveforms collected from subsequent
bars are compared to the reference bar. According to EASA guidelines, waveforms with a five percent or greater
difference should be considered suspect.
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Using the Baker AT101 ZTX with Baker AWA-IV Analyzers

Connecting Baker AWA-IV to the Baker ZTX Accessory

1. Connect the AUX cable to the AUX/PP connector on the front panel of the Baker AWA-IV and the AUX
connector on the front panel of the Baker ZTX.

Fig 129: Connect AUX cable between AWA and ZTX.

m Description

1 AUX cable connected to ZTX and AWA front panel receptacles.

2 Test cables connect to rear of ZTX (see image below).
2. Connect Baker AWA-IV test lead 1 to the TEST LEAD 1 receptacle located on the back of the Baker ZTX.

3. Connect Baker AWA-IV test lead 2 and 3, and the ground lead to the GND/L2/L3 LEADS receptacle on the back
of the Baker ZTX.

Fig 130: Connect AWA test leads to ZTX.
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Using the Baker AT101 ZTX with Baker AWA-IV Analyzers

. Connect the ATF-5000 armature testing accessory to the FOOT SWITCH connector on the front panel of the
Baker ZTX.

. Connect the ATF-5000 surge and sense cables to the Baker ZTX surge and sense cables (round connectors).

. Use the thumb wheel to adjust the width of the bar-bar armature test accessory to fit the width of two adjacent
bars on the armature being tested. ATF-5000 contacts should be centered within each bar.

Fig 131: ATF-5000 bar-to-bar armature test accessory.

m Description

1 Round connectors to ZTX surge (large) and sense (small) connectors.
2 Footswitch connector to front panel receptacle.

NOTE: Refer to the ATF-5000 User Manual for more information on using and maintaining the accessory. Other
accessories, such as test probes, can also be used during bar-to-bar testing.

Armature Preparation

1. Identify the bar on the armature to be used as “Bar 1.”
2. ltis also helpful to label every 5th or 10th bar.

3. Insulating tape works well for labeling the bars.
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Using the Baker AT101 ZTX with Baker AWA-IV Analyzers

Setting Up a Surge Test for Armature Bar-to-bar Testing

1. First, you must create a Motor ID for the armature to be tested. You can easily do this by starting with the Motor
ID for the armature’s motor, allowing you to re-use most of the nameplate information already entered. This
information will also help you identify the target voltage needed for your armature test.

2. Save the new Motor ID with a name similar to the whole motor, but with “ARM" or “armature” attached for
easier distinction.

3. Ensure that the new armature Motor ID is selected, then create a new Test ID to specifically test armatures. For

example, create a new test ID called “Arm 600 VDC.” After creating the new Test ID, the Tests tab will look
similar to the example below.

4. Check the Edit Test ID box.
5. Click on the ON/OFF button in the Surge Test section to turn Surge test ON.

| Baker AWA-IV - [Example.mdh] - *
& File View Database Window Tocls Help - & %
0= S[@|[2]] ARM 600 VDC I 1 |
Explore I Mator 1D I Route | Data I Tests I Trending |
- North Platte TestID: |ARM 600YDC v | /BRSNS | Erable Clibration
- South Branch 5
: For: [so0vol ] Mot ave
& Willow Ridge o [00 Vel oo TI
&1 Unit 221
" Unit 22R — Temperature/Resigtance Teste ﬁl
= Uimt 4R OFF | Temperature | M anual |
- 4160V_300RPM
'ARM fULE OFF | Resistance | 3 Lead/High ¥ |
i Coil Batch 1234
.. Coil Batch 345C Use Ref | [~ DC Tests
OFF | teothn | suovoks |
| D& | | —l
OFF an Fl B00 Valts
OFF | mPo | soovers |
— Surge Test
- Surge | BO0 Vol |
|Configuref‘h’iew Surge test parameters.
Ready MNUM

Fig 132: Armature test set up via Surge Test setup window..

6. Click on the test configuration button at the end of the Surge Test section. The Surge Test setup window will
appear.
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Using the Baker AT101 ZTX with Baker AWA-IV Analyzers

7. Enter a value for the Surge Voltage based on your company and/or standards body recommendations for the
motor armature being tested. For this example, we use 600 volts.

8. Check the P-P EAR box.
9. Ensure that the Enable PP box is not checked.
10. Check the ARM box as shown in the example below.

Surge Test

Surge Uoltage Set Pass/Fail Tolerances
URamp Rate W L-L EaAR (%)

Surge Pulses [ P-P EAR (%)
Uplts/Div B Zero Crossing(%)

p Seconds/Div W Test-Ref EAR(X)

[l Enable PP |l Pause Between Leads

T
1588

1258
1488
58
588
258

8
-250
=588
-758
-10088
o 1
-1588

18.8 12.5 15.8 17.5
NSECOHDS

Fig 133: Enable Baker ZTX by checking Arm box.

11. Immediately after you check the Arm box, the Surge Test setup window will change to the Surge Test Armature
setup window as shown in the example below.

NOTE: If the ARM check box is not visible, the Baker AWA-IV being used is not configured to work with a Baker ZTX.
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Using the Baker AT101 ZTX with Baker AWA-IV Analyzers

12. Ensure that the Target Voltage is set as needed for your armature.

13. Set the Volts/Div value to Auto. The analyzer will auto-range for the reference wave.

Surge Test - Armature

Save Waveforms

- Hardu
Target Uoltage i oy o Bar Bar  Bar
O AT1012TX
Volts/Div | Auto # PP185
L Seconds/Di Auto . .
2 SEmEEL T

Arm Testing Enabled _

Bar Control
o
Y1)
400 |-
300
200

i)
-100 Ref-Bar EAR

-300

-400 Total Bars
=500 Tested

-680 [:::::ﬂ

§.5 18.8 12.5 15.8 17.5
PSECOHDS

Fig 134: Surge Test window showing tester is Baker ZTX compatible.

14. Change the reference-to-bar EAR% Limit as needed; the default is set to 10%.
15. Click on the Close button to return to the Main window, Tests tab.

16. Click the Save button to save the parameter settings made for the Test ID.

17. Click the Edit Test ID check box to turn off Test ID editing.

NOTE: The bar-to-bar surge test is a manual test that cannot be performed using the automatic features of the Baker
AWA-IV. Complete procedures for creating Test IDs and Motor IDs are provided earlier in this manual.
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Using the Baker AT101 ZTX with Baker AWA-IV Analyzers

Running the Manual Armature Surge Test Using the Baker ZTX

NOTE: In most applications, you will need help from another person to complete at least the first part of this test
process: obtaining the reference waveform. One person will operate the fixture on the armature while the other
operates the tester.

CAUTION: Ensure that both operators clearly understand the process and how to use the software. The fixture/
probe operator must know how to properly use the ATF-5000 or test probes to avoid injury from electrical shock, or
damage to the test equipment or the unit under test.

1. For this example, a new Motor ID for the armature and a new Test ID have been created. For your application,
ensure that you have selected the proper Motor ID and Test ID for your armature.

2. From the Tests tab, ensure that the selected Test ID has the Surge Test turned ON and that the section is labeled
“Surge Test Using AT101ZTX.”

3. Click on the test configuration button at the end of the Surge Test row to open the Surge Test setup window.
Because this is a manual test, it is run from the Surge Test - Armature window.

4. The AWA operator must ensure that the Voltage Output Control knob on the AWA front panel is at zero;
turned fully counter-clockwise.

5. The armature operator will position the test fixture (or probes) on the first bar and the second bar (adjacent to
the right); bar 1 will be the reference bar. Bars are tested in a progressing sequence of 1-2, 2-3, 3-4, and so on.

6. When both operators are ready, the armature operator will hold down one of the test buttons on the ATF-5000
(or footswitch if using probes), then the AWA operator will ramp the voltage to the desired level.

7. After the first bar is tested and you are satisfied that you have a good reference waveform, the AWA operator
will click on the Set Ref button. This establishes the reference for the remainder of the test and sets the tester’s
target voltage level.

8. In the following example, the target waveform is acquired from bar 1, so the Set Ref button is pressed.

Surge Test - Armature

Save Waveforms

5 Hardware
Target Uoltage = © AT1812TX " Bar Bav
Uolts/Div = @ PP185
1 Seconds/Div = ..
- 4 2 earx Linit [JEEE

H arm Testing Enabled Set Ref

Ref-Bar EAR

Total Bars
Tested

U
1]
L
T
A
G
E

158 288 258 388
JMSECONDS

Fig 135: Reference wave EAR.
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Using the Baker AT101 ZTX with Baker AWA-IV Analyzers

9. A dialog box will appear with a warning that the output voltage will automatically start at the target voltage level
for all subsequent test, overriding the zero-volt interlock feature.

Zero Start Overide Waming @

Warning: You are about to disable a
critical safety feature of your instrument.

If any Test button is pressed, the full output
voltage can appear on the test leads without
warning.

Do you want to override this safety feature and
continue testing?

Fig 136: Zero-start Override warning message.

10. Move the test fixture to the second bar pairing (2-3).

11. Press the Test button or footswitch. The analyzer will energize Lead 1 at the preset voltage and the waveform
will be displayed on the screen as the red wave. The reference is also displayed as the blue waveform. A
reference-to-bar EAR value will be displayed in the Ref Bar EAR field.

12. If the EAR percentage is greater than the tolerance, the field background will turn red indicating a failed test. If
the EAR percentage is under or equal to the tolerance, the background of the Ref-Bar EAR box will be white,
indicating a passing test.

13. When you are satisfied with the waveform, release the fixture’s test button or footswitch. The EAR percentage
will be saved and an inset bar graph will be displayed depicting the EAR percentage versus the reference bar’s
waveform. If the bar failed, the EAR bar on the graph will be red.

14. Up to three additional waveforms can be saved during the testing process. If a bar fails or is of interest, click
on one of the Save button in the Save Waveforms section at the top of the screen and that waveform will be
saved along with its bar number; otherwise, only the reference-to-bar EAR percentage for the bar will be saved.

15. Continue to move the test fixture to the next bar and repeat steps 10-14 for each bar until all bars have been
tested. A maximum of 1,024 bars can be tested.

16. If at any time before you save the full test results you want to retest a bar, you can enter that bar number directly
into the Bar Control field, or use the up and down arrows to navigate to the bar number, and retest as needed.
Retesting will overwrite the previous data for that bar.

17. The Total Bars Tested number gives you the number of the last bar tested. Add one to that number to resume
testing where you left off.
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Using the Baker AT101 ZTX with Baker AWA-IV Analyzers

18. After all bars have been tested, click the Close button. The software will return you to the Main view Tests tab,
which will look similar to the example below.

19. Because this is not an automatic test, you must click on the yellow Save Results button to save the test results to
the database so it can be recalled for further viewing and to print reports.

ﬁ Baker AWA-IV - [Example_RC.mdb] - X
Fle Mew Database Window ools  Hel - 8 X
E File Vi Datab Wind Tocols Help
0| Sl@| 2| ARM 600 VDC || 2 |
Bxplore | piotor ID I Route | Data I Tests I Trending I
B North Platte TestID: |4RM B00VDC w| 7 EditTestiD [T Enable Calibration
[ South Branch
g Far: | Mat
- Willow Ridge or [E0nva, - [Motors
-- Unit 22L Save Results
" Un!t 2R B Temperaturefﬂesistan1 Saves all acquired data to the database for the selected Motor ID.
=- U:mt 3R OFF | Temperature | Marual |
L. A160V_300RPM
ARMWVDC OFF | Resistance | 3 Lead/Highv/ |
i Coil Batch 1234
~DC Tests
OFF | wecth | soovars |
| D& | | —l
OFF e Fl B00 Valts
ofF | e | soovers |
— Surge Test Using AT10TZTH
. e ||
Ready NUM

Fig 137: Main window Tests tab after testing, Save Results.
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Reviewing Test Results and Data

1. Click on the Data tab, Surge view (bottom tab) to review the test results. The graph will display the reference
waveform in black and up to three saved waveforms in red, blue, and yellow.

2. The Surge view will also display the saved bars number, peak voltage, and reference-to-bar EAR.

3. Click on the Enlarge button for a larger version of the surge graph.

4. Click on the EAR Graph button for a bar graph of the reference-to-bar EAR results for all bars tested.

ﬂ Baker AWA-IV - [Example_RC.mdb] - *
EEile View Database Window Tools Help

NEERE ARM 600 VDC I 3 |
Explore I Motor ID I Route | Datal Tests I Trending |

- &8 X

& North Platte Time | Testip | Tew | Res..| Mo..| PI | DC | Sur. |
&- South Branch 8/27/2019 3:25:..  ARM 600 .., PASS
- Willow Ridge 8/ ARM 600 ...
&) Unit 220 8/27/20191:2%...  ARM 60D ..,
- Unit 22R
=8 U_nit 34R sl"'ge Waveforms _
- 4160V_300RPM [ Erlage | EAFR: Graph |
. ARM 600 VDC
i...Coil Batch 123A VEE:;“E HEELE‘E"

Bar 5| 600 I 0&%
Ear'IEI 610 I 36X

e v r

0 X @ B by By By
u Seconds

Mameplate I Application I Results Sumrmary I SurgeIPII Step/Ramp-Voltage |

Ready l— ’M l—

Fig 138: Armature Surge test results; Data tab in Surge view.

128 Baker AWA-IV 71-015 EN V16 User Guide WWW.megger.com




Using the Baker AT101 ZTX with Baker AWA-IV Analyzers

Bar-to-Bar EAR

Ref-Bar EAR%

——Tolerance
—Ref-Bar EAR%

10-

Fig 139: Bar-to-Bar EAR graph.

This graph has zoom capabilities that allow you to look more closely at a section of bars.

5. Hold the left mouse button down and drag the cursor to draw a box around the bars you want to enlarge.
When you release the left mouse button, the graph will automatically rescale and display the bars inside of the

box you drew.
6. To reset the graph click on the Reset button and all bars will be displayed.
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Printing Reports

To print reports for bar-to-bar surge data, click on the printer icon on the upper left of the Main window. The Report
Generator window will appear.

1. Select the filter(s) you want to use.

2. Check the Surge-Comparison and EAR Graph boxes.

3. Select the output you want to use.

4. Click on the Create Report button

A report similar to the example below is generated.

The report generator determines which test results are collected via the normal surge testing process and which are
taken using the Baker ZTX. It then prints the appropriate graphs for the results and reports chosen.

Bar-To-Bar Surge Results Motor ID 24-2344
Tect DaiiTime | 12A62008 11:23:10 AM [ Surgs Stetus
_ Refvoege [ 150V = %m

Compare Wavefoms

Peak Voliage RefBar EAR%

g Surge Status
FAIL
FAIL

8 Mo Test Performed

Ref-Bar 11 EAR:97 8% —s8ar 11

& & E F & & & G
U Seconds

Ref-Bar 12 EAR:100.0%

e & B B & X b &

U Seconds

Ref-Bar 0 EAR:---% : Bar0

& F B KT S & BH @

u Seconds

Fig 140: Example report generated using parameters set above.
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Generating CSV Files

The report generator provides you with the option to print the reference-to-bar EAR values to a comma separated
values (CSV) file for easy import in to a spreadsheet application. To utilize this feature:

1. Start the report generator by clicking File, Print or by clicking on the Print icon in the top left of the Main
window.

2. Select the desired filter options.

3. Using the Output Report To drop-down list, select “Ref to Bar EAR CSV” file.

I E&R Giraph W ot 12 e Tive Giraph

Output Report To: - TSRS R e -| TRrEE

Cloze

Fig 141: Setting Output Report To Ref to Bar EAR CSV.

4. Click on the Print Text File button. This will open a File Save dialog box.
5. Enter the name of the CSV file for data output. Click the Save button.

6. The selected records will be written to the file named with the extension of .txt .

WwWWw.megger.com 131




Using the Baker AT101 ZTX with Baker AWA-IV Analyzers

132 Baker AWA-IV 71-015 EN V16 User Guide WWW.megger.com




Appendix A — Baker AWA-IV Troubleshooting

Please review this section before you contact Megger Baker Instruments technical support, or return the unit.

Self-help and Diagnostics

Problems in testing often crop up. If you are experiencing a problem and believe it might be with the analyzer, please
take the following steps before calling or returning the unit.

By performing these procedures and having the requested information available, Megger Baker Instruments technical
support will be able to better assess your situation and provide the appropriate response. You can contact Megger
Baker Instruments technical support toll-free at 800-752-8272 or 970-282-1200 for assistance. You can also send an
email to baker.tech-support@megger.com with questions or to request assistance.

Repair Parts

WARNING: Electrical shock hazard can be present when performing repairs. Ensure that all precautions
are taken to avoid injury or death from severe electrical shock.

During repairs, do not substitute any parts. Use only factory-supplied parts to minimize safety hazards.

Do not modify or repair test leads in any way. Defective, damaged, or broken test leads must be replaced with
factory-authorized parts to ensure safe operation and maintain performance specifications.

Step #1: Basic Information

Record all basic analyzer information including:
= Model number
= Serial number
= Product number

= Software version number

NOTE: All information above except for software version number is located on the rear panel product label.
Software version can be found by starting the software and clicking on the Help-About Baker AWA-IV... menu item.
If the analyzer has special options installed, please note these. Any analyzer information derived is helpful! A great
tool would be a printout or sketch of the waveforms displayed on the analyzer.

Step #2: Applications or Service Problem?

Generally, if a problem is noted only when testing a specific motor/generator or other coil type, then applications
would be involved. See “Applications: What to do first” Please call the sales department for applications assistance.

If the problem is not associated with any one type of motor/generator, or other coil type, then service would be
involved. See “Service: What to do first”
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Applications: What to do First

Review the section on common application problems. Please have basic information about the analyzer and specific
information about the motor being tested available when calling or faxing to assist sales/support personnel in
determining a solution to the problem.

Examples:

= Hp rating

= kW rating

= RPM rating

= Operating voltage and current

= How the item being tested is wound and/or number and type of coils
= Application of motor/generator

In short, all information from the motor nameplate would be helpful. A great tool is a printout or sketch of the
waveforms displayed on the analyzer.

If a FAX is available, send a draft to 970-282-1010, attention: Applications.
Common Application Problems

There are a few common application-related problems. Please review the following cases.
1. The Baker AWA-IV will not give the desired output test voltage for the apparatus under test.

1.1. The test motor may be too large for the analyzer being used. The impedance of the windings may be too
low.

1.2. The Baker AWA-IV may be at fault in this case. Do not continue testing until you contact the Megger Baker
Instruments product service department.

2. Separation of compared surge wave patterns is seen when surge testing known-good coils, or brand new motors
or windings. Often, separation is seen in all three comparisons for three phase motors, but to varying degrees.

2.1. Generally, this is caused by unbalanced impedance in windings, which is inherent to the design. It most
commonly occurs in basket or concentric wound motors. The phases are not magnetically balanced due to
different coil lengths.

2.2. When acceptance testing, waveforms that are separated because of improper turn counts, misconnections,
or reversed winding groups may be seen.

2.3. This condition may also be seen in DC fields or rotating poles. Coils being compared must be tested in
identical configurations.

2.4. On very large equipment, slight differences in capacitance to ground may be the cause. At low voltage
levels, begin the test again with the black ground lead removed from the motor frame. If the separations
disappear, the problem was capacitance to ground. Be sure the winding has passed the DC tests before
doing the Surge test.

3. There is no dampened sinusoidal wave pattern on the display when testing a coil. The wave pattern rises on the
left and then slowly drops as it trails off to the right of the screen. It may or may not cross the zero/base line.

3.1. The coil under test is probably too high an impedance to get a good working pattern. The coil may be very
high in resistance.

3.2. A broken test lead may be the cause. Under heavy use, test leads should be checked weekly to ensure that
there is no breakage. Grasp the boot and clip in one hand while pulling on the lead with the other hand. A
broken lead will stretch, whereas a good lead will not.
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Precautions for Proper Operation
B Never raise the output control to attain a display from a blank screen.
B Never attempt simulated problems by disconnecting the leads and positioning them to arc against each other.

B Never come in contact with the item being tested and the test leads, or with the analyzer and the item being
tested.

B Never attempt a two-party operation.
B Never attempt a burn-out of a detected fault with the analyzer.

B Always know what test is being performed and when.
Service: What to do First

Because history has shown that several simple solutions that do not require return of a unit may arise, please perform
the following checks.

Open Condition Display

Note the figure below. Is the surge waveform like this?
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Fig 142: Open condition.

If yes, the unit may have at least one broken test lead causing an open condition. In most cases, the test lead that is
under test and gives this pattern is the broken lead.

Verify this by pulling on the book/clip assembly of the lead. A broken test lead will stretch. If it does not, repeat
this procedure at one foot intervals for the length of the lead. If the leads of the analyzer are good, check the
connections and continuity of the test winding.

HiPot Display Checks

1. The HiPot display shows only the voltage or current bar. One of three problems might exist.
1.1. The item being tested is in fact faulty and has either low insulation resistance or open connections.
1.2. The Baker AWA-IV has an internal problem.
1.3. The analyzer has a test lead problem as shown above for an open condition.

Disconnect the test leads from the motor and isolate the analyzer from any grounded surface. Reduce the output
to minimum and attempt a HiPot test with an open lead condition. Your display should indicate a rising voltage bar.
The current bar may rise slightly, but fall back to zero when the output increase is stopped.
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NOTE: It is not necessary to run the output control at a high level to determine if the Baker AWA-IV is working
properly.

If the display still shows no voltage bar, call the service department. Use a meter to confirm the insulation resistance
of the device being tested.

Current bar operation can be tested by shorting test lead 1 to the ground lead. Under this condition, the voltage
bar will not move off the zero line and the current bar should rise very rapidly and activate the HiPot overcurrent trip
warning light (HiPot trip). If the HiPot Trip light does not light, check for open test leads at either test lead 1 or the
ground lead (see “Open ground check” below). If the problem persists, contact the service department.

HiPot Overcurrent Trip Check

Either the HiPot trip lamp does not activate under known shorted conditions, or it will not go out when test is
discontinued.

Call the service department immediately for assistance. Please record information off the unit and the specific
problem prior to calling.

Open Ground Check

The open ground check feature provides an indication that the AC power source is not properly grounded. The
presence of an open ground warning limits operation of high-voltage testing.
Answer these questions:

= Has the unit recently been moved to a new location where the outlet might not be grounded?

= |s the unit being operated in a field where the AC power source is unknown?

Is the unit being operated on a scope cart that has its own outlet or power source?
= |s the unit being operated using a two-wire extension cord?
= |s the unit being operated on a transformer-isolated circuit?

If you answer “yes” to any of these questions, the unit is probably operational and indicating that there is open AC
line ground connection.

For the first three questions above, use an outlet analyzer to ensure proper wiring connections to the outlet.
Limited Output Surge Waveform

The display shows a limited output (amplitude) surge waveform. The display rises normally, but stops at some point.
Alternatively, you must continually increase the output control for successive tests to achieve the same output test
amplitude.

Call the service department immediately for assistance on this or any other abnormal condition noted. Please record
basic information from the analyzer and the specific problem prior to calling.

Proper Storage of Leads/Unit

After the analyzer has been correctly shut down, the high-voltage and resistance leads can be placed back into the
nylon bag with the power cord. This can be carefully placed on top of the touchscreen and the lid closed for storage.
Not placing the leads in the nylon, bag and putting them directly onto the touchscreen can break or damage the
screen. If the screen is damaged, the unit will not operate properly and it will have to be sent to Megger Baker
Instruments for replacement. Although these units come with a comprehensive one-year warranty, exterior damage
of this type is not covered.

Take care to keep the unit dry. The analyzer should not be stored in any location where water entry to the analyzer
can occur. Humidity will also affect the operation of the analyzer.
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Checking Test Leads for Broken Sections

Either prior to using the analyzer or at least once a month, inspect each test lead for broken sections. If the analyzer
has a broken lead, it will not work properly and could yield erroneous results. The typical spots where leads break
are within the first six inches from the analyzer panel strain reliefs and 12—18 inches from the clips. There are two
methods to check for breaks in the leads: a manual check and an overcurrent trip test.

Manual Break Check

1.

Inspect the lead wire for any cuts or nicks in the wire sheath.

2. Take the clip in one hand and grip the lead wire in the other had approximately 12—18 inches from the clip.
3.
4. Steadily, pull the lead. If the lead stretches, it is broken. If it does not have any give, it is good.

Grip the lead wire approximately six inches from the strain relief on the analyzer.

Overcurrent Trip Test

The black ground lead is the most commonly broken lead. This is an easy test to verify if the black lead is broken.

1.
2.
3.

Connect all leads together (clip to clip) (three red, one black ground).
Place analyzer in either Meg-Ohm or DC HiPot mode. Initiate test.

If the analyzer immediately shows an overcurrent trip, the black test lead is good. If the analyzer continues to
ramp up to the test voltage, the black test lead is broken.

Open Circuit Test to Verify Analyzer Operation

While doing periodic testing, there are some instances that the analyzer will immediately trip when first initiating
testing. When this occurs, there is generally some question by the operator if the motor is truly bad or if the analyzer

is operating correctly. A simple open circuit test verifies analyzer operation.

1.
2.

Remove all test leads from the motor being tested.

Store all leads in a safe place: on the floor, over the edges of a plastic trash can, and so on. Ensure that the test
clips do not touch.

3. Place the black lead away from the red leads.

Initiate either a Meg-Ohm or a DC HiPot test.

5. If the analyzer is operating correctly, it will ramp up to the test voltage with minimal leakage current and will not

overcurrent trip. If the analyzer is not operating correctly, it will overcurrent trip immediately as it did when it was
attached to the motor.

. If the analyzer is operating correctly, reconnect to the possible bad motor and retest. If it is not operating

correctly, contact the Megger Baker Instruments service department for assistance.

Third-party Software Warning

NOTICE: Do not install spyware or spam blockers, screen savers, virus detectors, or wireless internet software to
the analyzer. It will corrupt testing procedures and operations. Many of these types of software packages, when
installed on the analyzer, will continue to poll/use CPU resources of the computer even when not open on the

desktop, which can create conflicts.
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Warranty Return

Please review the warranty notes and shipment sections at the beginning of this manual before sending your analyzer
to Megger Baker Instruments for warranty repair.

The warranty-return form below must be filled out and returned with the analyzer to obtain warranty service. This
form will help to ensure that Megger Baker Instruments service personnel can identify the problem, and quickly repair
your unit and return it to you.

Warranty Return Form

Please copy and fill out all the following information and return this form with the analyzer. Make a copy of all
records before sending the analyzer to Megger Baker Instruments.

NOTE: Be sure to follow the guidelines for shipping when sending the analyzer.

Company Name:

Name:

Mailing Address:

Shipping Address:

Phone Number:

Fax:

From the name plate on the back of the analyzer:

Megger Baker Instruments Product Number:

Model Number:

Serial Number:

Software Version #:

Description of the problem:

Please give as much information as possible (what is not working, when it happened, what was being tested, any
unusual noises, and so on) even if you already talked to someone by phone. Use the back of the copy of this form if
necessary.

Person contacted at Megger Baker Instruments:

Ship the analyzer to:

Megger Baker Instruments

4812 McMurry Avenue
Fort Collins, CO 80525

Attn: Service Manager
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Appendix B — Technical Specifications and Applicable Standards

Calibration Information

New Baker AWA testers are calibrated at the manufacturing facility before shipping. Calibration is recommended
annually to ensure continued optimum performance.

For more information, please contact Megger Baker Instruments support for current calibration information. You may
also contact the Service department at (970) 282-1200 or (800) 752-8272.

Baker AWA-IV 2 kV and 4 kV Tester Specifications

Table 6: Surge test specifications.

Baker AWA-IV 2 kV Baker AWA-IV 4 kV

Output voltage 0-2160 volts 0-4250 volts

Max output current 200 amps 400 amps

Pulse energy .2 joules .9 joules

Storage capacitance JTF AuF

Sweep range 0-1600pS 0-1600pS
Volts/division 500/1000/2000/ 3000 500/1000/2000/ 3000
Repetition rate 5 Hz 5 Hz

Voltage measurement and accuracy +/~12% +—-12%

Table 7: DC High Potential (HiPot) test specifications.

Baker AWA-IV 2 kV Baker AWA-IV 4 kV

Output voltage 0-2160 volts 0-4250 volts

Max output current 1000 pamps 1000 pamps

Current resolution .1/10/100/1000 pamps/ division .1/10/100/1000 pamps/ division
Overcurrent trip settings 1/10/100/1000 pamps 1/10/100/1000 pamps

Full scale voltage and current +/- 5% +/-5%

measurement and accuracy

Megohm accuracy +/- 10% +/- 10%

Max Megohm reading 50,000 MQ 50,000 MQ

Table 8: Physical characteristics.

Baker AWA-IV 2kV Baker AWA-IV 4kV

Weight 24 lbs. 24 |bs.

Dimensions (W x H x D) 15 x 8 x 8 inches 15 x 8 x 8 inches

Power requirements 85-264VAC 50/60 Hz @ 500 watts  85-264VAC 50/60 Hz @ 500 watts
or more or more
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Table 9: Accuracy of measurements—Coil resistance test. Four-wire Kelvin method resistance test (use

separate test leads).

Range Resolution Full-scale accuracy

*100-1000

2Q0-20Q 10
20-20 .05Q
.050-.60 .0050
.0050-.07Q .0002Q)
.0010-.01Q .0001Q

* Above 100Q) is reported as a potentially open circuit.

Table 10: Testing accuracy for HiPot measurements.

+/- 5%
+/- 5%
+/- 5%
+/- 5%
+/- 5%
+/- 5%

Full-scale accuracy

Range Approximate Resolution
maximum
measurable current
100 pA/Div 900pA
10 pA/Div 90uA +/-5% from
9uA-90pA
1 yA/Div 9uA +/-5% from
OuA-9LA
.1 uyA/Div A +/— .045pA +/-5% from
.TpA-9pA

Table 11: Voltage measurement accuracy—Surge test.

+/— 5%
+/- 5%

+/- 5%

+/— 10%

Range Resolution

500V/Div +/-12%
1000V/Div +/-12%
2000V/Div +/-12%
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Baker AWA-IV 6 kV, 12 kV, and 12 kVHO Tester Specifications

Table 12: Surge test specifications.

Baker AWA-IV 6 kV | Baker AWA-IV 12 kV | Baker AWA-IV 12 HO

Output voltage 0-6000 Volts 0-12000 Volts 0-12000 Volts

Max output current 350 amps 400 amps 400+ amps

Pulse energy .72 joules 2.88 joules 7.2 joules

Storage capacitance .04uF .04uF TuF

Sweep range 0-1600pS 0-1600pS 0-1600pS
Volts/division 500/1000/2000/ 3000 500/1000/2000/ 3000 500/1000/2000/ 3000
Repetition rate 5Hz 5 Hz 5 Hz

Voltage measurement and  +/- 12% +/-12% +/-12%

accuracy

Table 13: DC High Potential (HIPot) test specifications.

Baker AWA-IV 6 kV | Baker AWA-IV 12 kV | Baker AWA-IV 12 HO

Output voltage 0-6000 volts 0-12000 volts 0-12000 volts

Max output current 800 pamps 800 pamps 800 pamps

Current resolution .1/1/10/100 pamps/ .1/1/10/100 pamps/ .1/1/10/100 pamps/
division division division

Overcurrent trip settings 1/10/100/100 pamps 1/10/100/100 pamps 1/10/100/100 pamps

Full scale voltage and +/- 5% +/- 5% +/- 5%

current measurement and

accuracy

Megohm accuracy +/— 10% +/— 10% +/— 10%

Max Megohm reading 50,000 MQ 50,000 MQ 50,000 MQ

Table 14: Physical characteristics.

Baker AWA-IV 6 kV | Baker AWA-IV 12 kV | Baker AWA-IV 12 HO

Weight 40 Ibs. 40 Ibs. 40 Ibs.

Dimensions 16 x 8 x 21 inches 16 x 8 x 21 inches 16 x 8 x 21 inches

(W x HxD)

Power requirements 85-264VAC 50/60 Hz @ 85-264VAC 50/60 Hz @ 85-264VAC 50/60 Hz @
2.5 amps 2.5 amps 2.5 amps

Resistance measurement .0010Q-50Q .0010-50Q .0010-50Q)

range

Table 15: Accuracy of measurements—Coil resistance test. Resistance balance test (high-voltage leads).

Range Full-scale accuracy

*100-500 +/- 5%
20-20Q +/- 5%
.0300-20) +/— 5%
**.0000-.4Q +/- 5%

* Above 50Q) is reported as a potentially open circuit.

**Balance test is not rated below .500Q) (for high-voltage test leads).
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Table 16: Accuracy of measurements—4-wire kelvin method resistance test. (Use separate test leads).

Range Full-scale accuracy

*100-500 +/- 5%
20-20Q +/- 5%
20-20 +/— 5%
.050-.6Q +/- 5%
.0050-.07Q +/- 5%
.0010-.01Q +/- 5%

* Above 50Q) is reported as a potentially open circuit.

Table 17: Testing accuracy for HiPot Measurements.

Range Approximate maximum Full-scale accuracy
measurable current

100 y A/Div 900 pA +/- 5%
10 p A/Div 90 pA +/- 5%
1y A/Div 9 pA +/- 5%

Table 18: Voltage measurement accuracy—Surge test.

500V/Div +/-12%
1000V/Div +/-12%
2000V/Div +/-12%
3000V/Div +/-12%

Environmental Specifications

Specification oetail

Operating temperature range Only operate the tester in temperatures ranging from 5 to 40° C (41 to 104° F).

and humidity This unit is for use at a maximum relative humidity of 80% for temperatures up
to 31 °C (88 °F), decreasing linearly to 50% relative humidity at 40° C (104° F).

Maximum altitude The unit has been tested for use up to 2,000 m (6,500 ft.).

Pollution degree I This unit is intended for Installation Category Il in a Pollution Degree |l

environment.

(From IEC 61010-1 3.6.6.2) Only non-conductive pollution occurs. However,
temporary conductivity caused by condensation is expected.
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Applicable Standards

EASA Standard AR100-1998 Recommended Practice for the Repair of Rotating Electrical Apparatus

I[EC 60034-1 (1999-08) Consolidated Edition, Rotating Electrical Machines Part I: Rating & Performance Ed. 10.2
IEEE 43-2000 Recommended Practice for Testing Insulation Resistance of Rotating Machinery

I[EEE 95-1977 Guide for Insulation Maintenance of Large AC Rotating Machinery

I[EEE 112-1991 Test Procedures for Polyphase Induction Motors and Generators

IEEE 113-1985 Guide on Test Procedures for DC Machines

I[EEE 115-1983 Test Procedures for Synchronous Machines

IEEE 429-1972 Evaluation of Sealed Insulation Systems for AC Electric Machinery Employing Form-Wound Stator
Coils

I[EEE 432-1992 Guide for Insulation Maintenance for Rotating Electrical Machinery (5hp to less than 10,000hp)

B |EEE 434-1973 Guide for Functional Evaluation of Insulation Systems for Large High-Voltage Machines

B |EEE 522-1992 Guide for Testing Turn-To-Turn Insulation on Form-Wound Stator Coils for Alternating-Current

Rotating Electric Machines
NEMA MG1-1993 Motors & Generators

Table 19: Reprints of standards are available from:

EASA _[EC____JIEEE____________[NEMA_ |

WWW.easa.com International I[EEE Customer Service National Electrical

1331 Baur Boulevard Electrotechnical 445 Hoes Lane Manufacturers Association

St. Louis, MO 63132 Commission (1EC) PO. Box Piscataway, Ny (NEMA)

Phone: 314-993-2220  WWWIEC.ch 08855-1331 Global Engineering
Documents

FAX: 314-993-1269 Phone: 1-800-678-IEEE

Phone: 1-800-854-7179

International: 303-379-
2740

Fax: 908-981-9667
WWW.ieee.org
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Appendix C — Recommended Test Voltages

Recommended DC Voltages for Insulation Resistance Test

EASA AR100 and IEEE 43 sections 5.4 and 12.2 provide guidelines on voltage to be applied during Insulation
Resistance (IR) testing. Test voltage should be applied for one minute.

Table 20: Recommended DC Voltages for Insulation Resistance test: EASA AR100 and IEEE 43.

Winding Rated Voltage (V)* Insulation Resistance Test Direct Voltage (V)

<1000 500
1000-2500 500-1000
2501-5000 1000-2500

5001-12,000 2500-5000
>12,000 5000-10,000

* Rated line-to-line voltage for three-phase AC machines, line-to-ground for single-phase machines, and rated direct
voltage for DC machines or filed windings.

Recommended DC HiPot and Surge Test Voltages
Megger Baker Instruments has a recommended standard (see table) for test voltages for DC tests and Surge tests
conducted on a motor, generator, or transformer. That standard is twice the AC line voltage plus 1,000 volts.

This test voltage is consistent with NEMA MG-1, IEEE 95-1977 (for test voltage greater than 5,000 volts) and IEEE 43-
2000 (test voltages less than 5,000 volts).

View other standards in the tables below for a comparison of IEEE 95, EASA AR100 DC-HiPot, IEEE 522 Surge testing,
I[EC 34-15, and Megger Baker Instruments recommended testing voltages.

NOTE: The tables list representations of motors, as well as the formulas to calculate voltages so that you can
calculate test voltage of any size motor.

Table 21: /EEE 95 for HiPot test.

V Line Min Test, Max Test,
V Line x 1.25 x 1.7 V Line x 1.5 x 1.7
480 392

1,020 1,224
575 469 1,222 1,466
600 490 1,275 1,530
2,300 1,878 4,888 5,865
4,160 3,397 8,840 10,608
6,900 5,634 14,663 17,595
13,800 11,268 29,325 35,190
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Table 22: NEMA MG-1/EASA AR100 DC-HiPot.

m New, 3.4 x V Line + 1,700 In Service, 65% of New

3,332 2,165.8
575 469 3,655 2,375.75
600 490 3,740 2,431
2,300 1,878 9,520 6,188
4,160 3,397 15,844 10,298.6
6,900 5,634 25,160 16,354
13,800 11,268 48,620 31,603

Table 23: /EEE 522 Surge testing.

m New, 3.5 x Per Unit In Service, 75% of New

1,372 1,029
575 469 1,642 1,232
600 490 1,715 1,286
2,300 1,878 6,573 4,930
4,160 3,397 11,890 8,917
6,900 5,634 19,719 14,789
13,800 11,268 39,438 29,578

Table 24: /EC 34-15.

m V Line x 4E + 5,000 0.2 us, 65%

6,920 4,498
575 469 7,300 4,745
600 490 7,400 4,810
2,300 1,878 14,200 9,230
4,160 3,397 21,640 14,066
6,900 5,634 32,600 21,190
13,800 11,268 60,200 39,130

Table 25: Megger Baker Instruments recommended voltages.

m In Service, 2E + 1,000 (E = nominal line voltage)

480 392 1,960
575 469 2,150
600 490 2,200
2,300 1,878 5,600
4,160 3,397 9,320
6,900 5,634 14,800
13,800 11,268 28,600

NOTE: Use the “Peak Voltage” value shown on the screen to obtain the proper test voltages.
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Appendix D — Details of Customizable Motor Identifiers

Customizable Motor Identifiers

AWA software version 4.7.6 includes a special feature for customizing the motor names in certain parts of the AWA
user interface display. This feature will be hidden unless activated through a manual edit of the AwA. INT file. This
feature serves customers who use the AWA's hierarchical structure for motors differently from the standard software
design.

In such cases, every motor is uniquely identified by the database fields tree level 1 and tree level 2 (the
default labels of “Location” and “Building” for these fields can be revised). The motorid database field is also used
to hold an equipment ID issued by a separate asset-tracking system.

Additionally, the Routes listing in the AWA uses a custom identifier for the motors—each motor’s custom identifier
would be built from just the tree level 2 field.

In conjunction with this new feature, the database upgrade with AWA software version 4.7.6 includes an expansion
of the short text fields tree level 1 and tree level 2 from 25 characters to 40 characters (in both the
MotorId table and the TestResults table). The motorid field's length of 30 characters remains unchanged.

A third location field—tree level 3—has also been added to allow for additional location description such as
legacy identifiers.

The editable boxes in the Data tab Nameplate view for all three fields will now auto-scroll horizontally to display
longer information. Similarly, the list boxes in the Motor ID and Route tabs, and the Route Editor dialog will all
provide a horizontal scroll bar when required by long motor identifiers. The new feature applies to the Routes tab
and the Routes Editor dialog by default, and to the MotorID tab as desired.

Entries in the AwWA . INT file customize how each motor is named in these lists, allowing new identifiers to be built
using the tree level 2 field and (if desired) the tree level 1 field—with or without the inclusion of the
motorid field. The mechanism allows any database field to be included when building the custom identifier. This
feature does not affect the motor tree tab, nor the Print button’s output from the Routes tab because those already
show all of the information from the tree structure. The feature does not apply to the MotorID tab’s list of motors
unless it is explicitly specified via entries the AwWA . INT file [Options] section.

Here is an example of the entries in the AwA . INT file [Options] section to illustrate how they work. The

" AllowDupMotorIDs"” option is a default parameter in this section—it has nothing to do with the new feature.
[Options]

AllowDupMotorIDs=0

MotorDisplaySpecs=3

MotorDisplaySpecs.AllowedContexts=RoutelList

MotorDisplaySpec.l.Field=tree level 2
MotorDisplaySpec.l.ExclusionsRegex=" (.*\bDefault.*| TEMPLATE ( BACKUP)?)S$
MotorDisplaySpec.l.Format=%s |
MotorDisplaySpec.l.AppliesTo=RoutelList
MotorDisplaySpec.2.Field=tree level 1
MotorDisplaySpec.2.Exclusions=_ TEMPLATE, TEMPLATE BACKUP
MotorDisplaySpec.2.Format=| %s
MotorDisplaySpec.3.Field=motorid
MotorDisplaySpec.3.Field=motorid
MotorDisplaySpec.3.Exclusions= TEMPLATE, TEMPLATE BACKUP
MotorDisplaySpec.3.Format=: (%s)
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The “MotorDisplaySpecs” parameter identifies how many groupings of other entries there will be. Each grouping
consists of other parameters where the name is built with a prefix of “MotorDisplaySpec”, an ordinal group number
(starting with 1 for the first grouping), and another item sub-name (the name specific to that sub-item in the group)
using period delimiters.

Notice the difference in plurality between “MotorDisplaySpecs” and “MotorDisplaySpec”. When this item is missing
(or its value is 0), this feature is turned off, and every motor will be displayed using the “motorid” value. If the

item is present and its value is greater than 0, the custom identifier for each motor will initially be set to an empty
string, and the various “MotorDisplaySpec” groups will determine which strings are appended to it to form the final
customized identifier for display purposes.

If no strings are appended because the groups do not specify any “Format” strings to append, the custom identifier
will always be the empty string (the same situation used internally to indicate exclusions) essentially forcing the Motor
ID and Route lists to always be empty.

The “MotorDisplaySpecs.AllowedContexts” parameter is optional and defaults to “RouteList”. This identifies which
AWA user interface contexts the specifications will apply to. It should be the union of all contexts used across all
“AppliedTo” parameters in all “MotorDisplaySpec” groupings (described below). It may also specify “MotorldList”
and these separate contexts may be combined with a space, comma, or vertical bar delimiter. The value “All” applies
the specifications to all possible contexts, but at present only two have any effect: “RouteList” and “MotorldList"”.
This does not set a default value for which contexts any grouping will apply to; it specifies which groupings will be
allowed in the specifications.

The special value of “None” means that the specifications are not to be allowed in any context, which is essentially
the same as setting “MotorDisplaySpecs” to 0. It allows you to keep the individual “MotorDisplaySpec” groupings in
the AWA.INI file, but causes them to have no effect.

Each “MotorDisplaySpec” sub-item group (sharing the same ordinal group number) specifies a database field whose
value will be checked and/or appended to a custom ID string for display purposes in only those three areas of the
AWA software interface. Each type of sub-item should only occur once per grouping.

The possible sub-item names (after “MotorDisplaySpec.groupnumber.”) include:

B Field (required)—Identifies the database column in the Motorld table whose value is to be used. If the column
value is NULL (missing) on a particular motor’s row, the string value used in its place will usually be “NULL.” All
columns of the Motorld table are allowed. Invalid names will trigger an error message display and the grouping
being ignored. The same error occurs if the “MotorDisplaySpecs” number exceeds the groupings of sub-items
specified.

B Format (required if the field is to be appended to the custom identifier)— Provides the format string to be used
(along with the value of the field, when building the substring to be appended. It minimally needs “%s" (or an
alternative format item) in its value. You will likely need a delimiter of some sort on all but one of the groupings’
“Format” parameters. If the “Format” parameter is missing for a group, that field value will not be appended to
the identifier. This can be used to allow certain fields to be checked for excluding a motor, but not to compose
the custom identifier.

Refer to https://msdn.microsoft.com/en-us/library/56e442dc.aspx# for more explanation of what
format specifications are possible. Keep in mind that the column’s value, converted to a string, will be the only
argument.

Exclusions (optional)—Provides a comma-separated list of exact values that the field value is compared to. Any
exact match (full-value, case-sensitive) will exclude the identified motor from being displayed where the custom
identifiers are used. This does not affect the motor tree in the Explore tab. If a pattern you want to exclude contains
a comma, it will have to be specified via “ExclusionsRegex”.

ExclusionsRegex (optional)—Provides a valid ECMAScript-style regular expression, against which the entire field
value is matched. A successful full-value match excludes the identified motor from being displayed where the custom
identifiers are used. This does not affect the motor tree in the Explore tab.
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Refer to https://msdn.microsoft.com/en-us/library/bb982727.aspx for more explanation about
regular expression syntax. Note that the ECMAScript variant is being used here. Regular expressions are very
powerful, but can prove tricky to get right. Users already familiar with modern regular expression syntaxes—even
those influenced by Perl—should still refer to the official description because ECMAScript (that is, standardized
JavaScript) regular expressions sometimes deviate in meaning from other variants of Perl-inspired regular expressions.

AppliesTo (optional)—Provides a set of AWA user interface contexts to which the related field specification should be
applied. The values listed can be separated by commas, spaces, or vertical bars. They are essentially added together
in a set. The individual values allowed are “RouteList” (the default value), “MotorldList” and “All”. If a context is
listed that is not allowed via the “MotorDisplaySpecs.AllowedContexts” item, an error message is displayed.

There are two distinct ways of specifying exclusions, and both are optional. The comma-separated list of values
provided with “Exclusions” is probably the easiest to use. However, if the field it applies to is motorid, and multiple
motors are to be excluded, it might conflict with the disallowance of duplicated motor IDs. For that reason, the
“ExclusionsRegex” parameter provides a more powerful pattern-matching capability. You can specify either or both
of these exclusion specifications, but it is not expected to be a useful capability unless you are keeping your AWA
motor lists synchronized with an external system that contains motor entries that should not be included in AWA
routes. If neither of these sub-items is specified in a group, then that field will not cause any motors to be excluded
from the Motor ID or Route tabs’ lists, or that in the Route Editor dialog.

There is no facility provided to alter a field’s value before appending it to the custom identifier—neither by regular
expression substitution, nor by any other mechanism.

By using the “MotorDisplaySpecs.AllowedContexts=All" item along with the “AppliesTo” sub-item in each grouping,
separate specifications can be created for each context, some for RouteList and some for MotorldList. This allows
distinct custom motor identifiers to be used in each context. Even though the sub-list of specifications that applies
to any given context may only be a portion of the total list of groupings, the groupings are still listed as a single
contiguous sequence.

Here is an example that displays tree level 2, tree level 1, andmotorid in the motor lists of the Route
tab and Route Editor dialog, while displaying motorid and tree level 2 inthe Motor ID tab:
MotorDisplaySpecs=4

MotorDisplaySpecs.AllowedContexts=A1l1l

MotorDisplaySpec.l.Field=tree level 2
MotorDisplaySpec.l.BAK.ExclusionsRegex=" (.*\bDefault.*| TEMPLATE ( BACKUP)?)S$
MotorDisplaySpec.l.Format=%s |
MotorDisplaySpec.2.Field=tree level 1
MotorDisplaySpec.2.Exclusions= TEMPLATE, TEMPLATE BACKUP
MotorDisplaySpec.2.Format=| %s
MotorDisplaySpec.3.Field=motorid
MotorDisplaySpec.3.Exclusions= TEMPLATE, TEMPLATE BACKUP
MotorDisplaySpec.3.ExclusionsRegex=.*\b[Cc]opy\b.*
MotorDisplaySpec.3.Format=%s
MotorDisplaySpec.3.AppliesTo=A11
MotorDisplaySpec.4.Field=tree level 2
MotorDisplaySpec.4.Exclusions= TEMPLATE, TEMPLATE BACKUP
MotorDisplaySpec.4.Format=: $%s
MotorDisplaySpec.4.AppliesTo=MotorIdList
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Appendix E — Database Definition

Version 4.0 Database Definition

The Baker AWA-IV database is an Access 97 database (.mdb). It can also be converted to an Access 2000 database
and be used by the analyzer. The Access database is divided into several tables.

= The motor information and test results data is contained in the following tables: MotorID, TestResults,
TestResultsParameters, TestResultsPl, TestResultsPrgHiPot, and SurgeWaveform.

= The testing criteria used to run the tests are contained in the following tables: Testld, TestldPrgHiPot, and
RefSrgWaveform.

= Two addition tables are used, one is the Databaselnfo table and the other is the Route table.
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Nameplate Table—(MotorID)

The MotorlD table contains the nameplate information for each motor added to the database. There is only one
motor record per motor. The motor_key is the primary keyed field. It is automatically generated when a new motor
is added. The Motor ID field is a unique identifier that the user gives each motor.

Table 26: Field name descriptions.

motor_key Long integer
tree_level_1 Text (40)
tree_level 2 Text (40)
tree_level_3 Text (40)
custom_string Text (40)
motor_id Text (30)
manuf Text (25)
manuf_type Text (25)
manuf_date_code Text (16)
model Text (25)
sn Text (25)
hpkw Single
rpm Single
voltage_rating Text (16)
voltage_operating Single
amps_rating Text (16)
amps_operating Single
frame Text (16)
insulation_class Text (8)
lockec_rotor_current Single
locked_rotor_code Text (4)
service_factor Single
enclosure Text (16)
freq_hz Long integer
NEMA_design_code Text (4)

NEMA_nom_efficiency Short
max_ambient_temp Single
duty_cycle Text (16)

user_defined_description  Text (64)
winding_config Text (8)

Automatically generated number used as the primary key.

First level used in the tree view. Motor location 1 user defined field label,
defaults to Location.

Second level used in the tree view. Motor location 2 user defined field
label, defaults to Building.

Third level used in the tree view. Motor location 3 user defined field
label. Not used by default. To make this field show up in the interface,
assign a label for it in the Databaselnfo table (via View - Options >
Changeable Labels.

General purpose description field; not related to motor location. Not
used by default. To make this field show up in the interface, assign a
label for it in the Databaselnfo table (via View = Options = Changeable
Labels.

User entered Motor Identification value. It must be unique.
Manufacturer of the motor.

NEMA MG 1 requires manufacturer’s type but may vary depending on
manufacturer.

Manufacturer’s nameplate date.

Manufacture’s Identification of model type.

Manufacture’s serial number.

Nameplate horse power or kilowatts.

Revolutions per minute (RPM).

Nameplate voltage ratings.

Name Plate Voltage used as a Voltage Class.

Nameplate current (amps) ratings.

Operating current (@mps).

Frame type code indicating dimensions.

Locked rotor current in amps.

Locked rotor current in amps.

A letter code that groups motors based on KVA/hp. (KVA code)
Factor when multiplied by hp, gives the allowable hp loading.

Classifies the motor as to its degree of protection from the environment
and method of cooling.

Input frequency usually 50 or 60 Hz.

NEMA codes assigned to define torque and current characteristics of the
motor.

This represents an average efficiency of a large population of like motors.

The maximum ambient temperature at which the motor can operate
and still be within the tolerance of the insulation class at the max
temperature rise in C.

Defines the length of time during which the motor can carry its
nameplate rating safely.

User defined motor description field.
Wye or delta winding configuration.
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Test Results Table—(TestResults)

The TestResults table has a test_resultno that is auto generated each time a test results record is added either after a
test is performed or in the Application View of the AWA software.

Table 27: Field name descriptions.

test_resultno
motor_key

testdate_time
testid
test_level 1

test_level 2

testfor
testby
baker_sn

baker_tester_type

baker_calibration_date

baker_pp30sn
use
verthoriz
starter
start24h
percentld
roomno
mcc
app_volts1
app_volts2
app_volts3
app_amps1
app_amps2
app_amps3
repairno
install

basic

rewind
memo_used

Long integer
Long integer

Date/Time
Text (25)
Text (25)

Text (25)

Text (25)
Text (25)
Long integer
Text (25)

Text (20)
Long integer

Text (25)
Double
Double
Double
Double
Double
Double
Text (16)
Text (8)
Text (8)
Text (8)
Yes/No

Automatically generated number used as primary key. Foreign
key in other test result tables.

Used as the foreign key. (Primary key of MotorID table). Links
the test results to the Motor ID’s.

Time stamped at the time the test results are saved.
Test ID used for this set of test results.

First level used in the tree view. Motor location 1 user defined
field label, defaults to Location.

Second level used in the tree view Motor location 2 user
defined field label, defaults to Building.

Enter the entity for which the motor is being tested.
Enter the person who is performing the test on the motor.
Serial number on the Baker AWA-IV being used for the test.

Type of Baker AWA-IV being used for the test. (AWA, D12R,
and so on).

Last date that the tester was calibrated.

Serial number of the power pack, if any.

Enter how the motor is being used.

Enter vertical or horizontal mounting.

Motor starter type.

Number of starts per 24 hours.

Percent of load being applied.

Room number. Can also be used as a job number.
Motor control cabinet Identification.

Application phase 1 voltage.

Application phase 2 voltage.

Application phase 3 voltage.

Application phase 1 current.

Application phase 2 current.

Application phase 3 current.

Repair number.

Date the motor was installed at the current location.
Date when the motor had basic service.

Date the motor was last rewound.

Indicates a memo has been entered.
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Table 28: Temperature test results.

temp_status Text (8) Contains the status of the test, PASS or FAIL if a test has
been performed or blank if no temperature test has been
conducted.

temp_why_failed Text (25) Reason why motor failed (if it failed).

temp_temperature Double Temperature of motor, always stored as Celsius.

temp_degF_C Yes/No False if temp was entered as C. True if temp was entered as F.

Table 29: Resistance test results.

resist_status Text (8) Contains the status of the test, PASS or FAIL if a test has been
performed or blank if no resistance test has been conducted.

resist_why_failed Text (25) If the motor failed, reason why.
resist_balance1 Double Balance resistance for lead 1.
resist_balance2 Double Balance resistance for lead 2.
resist_balance3 Double Balance resistance for lead 3.
resist_12 Double Lead 1 to lead 2 resistance.
resist_23 Double Lead 2 to lead 3 resistance.
resist_31 Double Lead 3 to lead 1 resistance.
resist_corrected1 Double Corrected resistance for lead 1.
resist_corrected? Double Corrected resistance for lead 2.
resist_corrected3 Double Corrected resistance for lead 3.
resist_delatR_max Double Max delta resistance test tolerance.
resist_coil1 Double Coil resistance for lead 1.
resist_coil2 Double Coil resistance for lead 2.
resist_coil3 Double Coil resistance for lead 3.
resist_corrected_coil1 Double Corrected coil resistance for lead 1.
resist_corrected_coil2 Double Corrected coil resistance for lead 2.
resist_corrected_coil3 Double Corrected coil resistance for lead 3.

Table 30: Megohm test results.

Meg-Ohm_status Text (8) Contains the status of the test, PASS or FAIL if a test has been
performed or blank if no Meg-Ohm test has been conducted.

Meg-Ohm_whyFailed Text (25) Reason why motor failed (if it failed).

Meg-Ohm_voltage Long integer Voltage used in Meg-Ohm calculations.

Meg-Ohm_current Double Current used in Meg-Ohm calculations.
Meg-Ohm_Meg-Ohm Long integer Meg-Ohm value = voltage/current.
Meg-Ohm_IR_at_40C Long integer Meg-Ohms (insulation resistance) at 40 °C.
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Table 31: PI test results.

pi_status Text (8) Contains the status of the test, PASS or FAIL if a test has been
performed or blank if no Pl test has been conducted. (DA Only
DPASS/DFAIL.)

pi_whyFailed Text (25) Reason why motor failed (if it failed).

pi_voltage Short integer Test voltage for Pl test.

pi_da_ratio Double 3-minute resistance value divided by 30-second resistance
value.

pi_ratio Double 10-minute resistance value divided by 1-minute resistance
value.

Table 32: HiPot test results.

HiPot_status Text (8) Contains the status of the test, PASS or FAIL if a test has been
performed or blank if no HiPot test has been conducted.

HiPot_whyFailed Text (25) Reason why motor failed (if it failed).

HiPot_voltage Long integer Voltage at the end of test.

HiPot_current Double Current at the end of test.

HiPot_Meg-Ohm Long integer Meg-Ohm value = voltage/current.

HiPot_IR_at_40C Long integer Meg-Ohms (insulation resistance) at 40 °C.

Table 33: DC High Potential (HIPot) test results.

surge_status Text (8) Contains the status of the test, PASS or FAIL if a test has been
performed or blank if no surge test has been conducted.

surge_whyFailed Text (25) Reason why motor failed (if it failed).

surge_peak_volt1 Short integer Peak voltage reached for lead 1.

surge_peak_volt2 Short integer Peak voltage reached for lead 2.

surge_peak_volt3 Short integer Peak voltage reached for lead 3.

surge_ear1_2 Short integer Error Area Ratio lead 1 to lead 2.

surge_ear1_3 Short integer Error Area Ratio lead 1 to lead 3.

surge_ear_2_3 Short integer Error Area Ratio lead 2 to lead 3.

Memo Table—(Memo)
This table contains the memo if any that a user can fill out per test result.

Table 34: Memo table field descriptions.

Test_resultno Long integer Foreign key used to link test result records.
motor_key Long integer Motor key Identification key.
memo Memo Memo field type containing the user entered text.
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Polarization Index Test Results Table—(TestResultsPI)

The TestResultsPl table contains a record for a test result, only if a DA/PI test has been performed. Then a record
containing the motor_key and same test_resultno for each step of the test is added to the table.

DC High Potential (HIPot) test results.

test_result_no Long integer Foreign key used to link test result records.
motor_key Long integer Motor Identification key.

piamps15 Double Current in micro amps @ 15 seconds.
piamps30 Double Current in micro amps @ 30 seconds.
piamps45 Double Current in micro amps @ 45 seconds.
piamps60 Double Current in micro amps @ 60 seconds.
piamps90 Double Current in micro amps @ 90 seconds.
piamps120 Double Current in micro amps @ 120 seconds.
piamps150 Double Current in micro amps @ 150 seconds.
piamps180 Double Current in micro amps @ 180 seconds.
piamps240 Double Current in micro amps @ 240 seconds.
piamps300 Double Current in micro amps @ 300 seconds.
piamps360 Double Current in micro amps @ 360 seconds.
piamps420 Double Current in micro amps @ 420 seconds.
piamps480 Double Current in micro amps @ 480 seconds.
piamps540 Double Current in micro amps @ 540 seconds.
piamps600 Double Current in micro amps @ 600 seconds.
pires15 Double Resistance in Meg-Ohms @ 15 seconds.
pires30 Double Resistance in Meg-Ohms @ 30 seconds.
pires45 Double Resistance in Meg-Ohms @ 45 seconds.
pires60 Double Resistance in Meg-Ohms @ 60 seconds.
pires90 Double Resistance in Meg-Ohms @ 90 seconds.
pires120 Double Resistance in Meg-Ohms @ 120 seconds.
pires150 Double Resistance in Meg-Ohms @ 150 seconds.
pires180 Double Resistance in Meg-Ohms @ 180 seconds.
pires240 Double Resistance in Meg-Ohms @ 240 seconds.
pires300 Double Resistance in Meg-Ohms @ 300 seconds.
pires360 Double Resistance in Meg-Ohms @ 360 seconds.
pires420 Double Resistance in Meg-Ohms @ 420 seconds.
pires480 Double Resistance in Meg-Ohms @ 480 seconds.
pires540 Double Resistance in Meg-Ohms @ 540 seconds.
pires600 Double Resistance in Meg-Ohms @ 600 seconds.
pi_current_1sec Memo Comma delimited field containing the current for each second

180 data , if it is a DA only, or 600 if a full Pl was run.
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Step Voltage Test Results Table—(TestResultsPrgHiPot)

The TestResultsPrgHiPot table contains a record for a test result, only if a Step Voltage Test test has been performed.
Then a record containing the motor_key and same test_resultno for each step of the test is added to the table.

Table 35: Step voltage table field descriptions.

test_resultno
motor_key

step_order
step_voltage
step_time
step_ramp_rate
step_min_Meg-Ohm
Meg-Ohm_at_endstep
current_at_endstep
voltage_1sec

current_1sec

time_1sec

Long integer
Long integer
Long integer
Long integer
Short integer
Short integer
Long integer
Long integer
Double

Memo

Memo

Memo

Foreign key used to link test result records.
Motor Identification key.

Enumerator used to sort results in step order.
Voltage for the given test interval.

Length of step in seconds.

Not used at this time.

Minimum Meg-Ohms aloud for the step.
Meg-Ohm value at the end of the step.
Current in micro amps at the end of the step.

Comma delimited field containing the voltage for each second
of the interval, including ramping voltage.

Comma delimited field containing the current for each second
of the interval, including current during ramping of voltage.

Comma delimited field containing the times progression for
each second of the interval, including time during ramping of
voltage.
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Surge Test Results Table—(SurgeWaveform)

The SurgeWaveform table contains a record for a test result. After a surge test has been performed, a record that
contains the motor_key and same test_result for one test is added to the table. This record contains all three surge
tests for a three-phase motor.

Table 36: Detailed surge test results.

test_rsultno Long integer Test result number (unique key ties to other test results).
motor_key Long integer Motor identification key.

waveFormatVr Double Version of waveform record.

xscale Short integer Scale index for the x-axis (micro seconds per division).
yscale Short integer Scale index for the y-axis (volts per div).
microSecPerPnt Double Micro seconds per point (Not used ).

voltsPerPnt Double Volts per point (Not used at this time).

wave1Full Full waveform for lead 1.

wave 1Mid Middle waveform for lead 1.

wave1Min Minimum waveform for lead 1.

wave 1PrevFail Wave form before the failed waveform for lead 1.
wave 1ppEAR Pulse-to-Pulse EAR for lead 1.

wave2Full Full waveform for lead 2.

wave2Mid Middle waveform for lead 2.

wave2Min Minimum waveform for lead 2.

wave2PrevFail Wave form before the failed waveform for lead 2.
wave2ppEAR Pulse-to-Pulse EAR for lead 2.

wave3Full Full waveform for lead 3.

wave3Mid Middle waveform for lead 3.

wave3Min Minimum waveform for lead 3.

wave3PrevFail Wave form before the failed waveform for lead 3.
wave3ppEAR Pulse-to-Pulse EAR for lead 3.
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Test Results Parameters Table—(TestResultsParameters)

This table contains the test parameters used at the time of testing and is associated with the TestResults records by
the test_resultno field.

Table 37: Test results parameters table field descriptions.

test_resultno Long integer Foreign key automatically generated in the TestResults Table.

test_mode Text (15) Will contain one of the following values AUTOMATIC,
SEMIAUTOMATIC, MANUAL, or UNKNOWN.

temp_enabled Yes/No Temperature test: 1=on; 0=off.

resist_enabled Yes/No Resistance test: 1= on; 0=off.

Meg-Ohm_enabled Yes/No Meg-Ohm test: 1=on; 0=0ff.

pi_enabled Yes/No Pl test: 1=on; 0=off.

HiPot_enabled Yes/No HiPot test: 1=on; O=off.

prgHiPot_enabled Yes/No Step Voltage Test enabled: 1=on; 0=off.

surge_enabled Yes/No Surge test: 1=on; 0=off.

Table 38: Test results parameters table; temperature test parameters field descriptions.

temp_isAuto Yes/No 1=Manual; O=Automatic.
temp_degF_C Yes/No 1=F degrees; 0=C degrees.

Table 39: Test results parameters table; resistance test parameters field descriptions.

resist_no_leads Short integer # of leads (2 or 3) Used also in surge.

resist_deltaR_enabled Yes/No 1=delta R used in pass/fail; 0=Not used.

resist_ deltaR_maxpercent  Short integer Max difference in percent.

resist_external_enabled Yes/No Always false 0=No external testing.

resist_isAuto Yes/No 1=Automatic; 0=Manual

resist_4lead_test_enabled  Yes/No 1=4 lead test enabled; 0=4 lead test disabled (Only disabled at
this time)

resist_correct_to_temp_ Yes/No Correct resistance 1=VYes; 0=No.

enabled

resist_temp_correct_to Short integer Defines the value that the temperature will be corrected to.

resist_temp_correct_factor Double Default 234.5 for copper.

resist_target_coilRes_ Yes/No 1=Coil resistance checking enabled;0=not enabled.

enabled

resist_target_coilRes Double Coil resistance to compare tested value with.

resist_target_coilRes_ Long integer Tolerance set for target coil resistance.

tolerance

Www.megger.com 159




Table 40: Test results parameters table; Meg-Ohm test parameters field descriptions.
Meg-Ohm_test_voltage Short integer Target voltage of test.

Meg-Ohm_min_Meg-Ohm Short integer Minimum Meg-Ohm value.

Meg-Ohm_test_time

Short integer Length of test.

Meg-Ohm_ramp_rate Short integer Ramp rate.

Meg-Ohm_trip_level Short integer HiPot trip value.

Meg-Ohm_discharge_
multiplier

Meg-Ohm_PowerPack_ Yes/No
enabled

Short integer Number of minutes to discharge.

1=PP enabled; 0O=No PP

Table 41: Test results parameters table; polarization index test parameters field descriptions.

pi_test_voltage Short integer Target voltage of test.

pi_min_Meg-Ohm Short integer Minimum Meg-Ohm value.

pi_min_ratio
pi_ramp_rate
pi_trip_level

Double
Short integer
Short integer

Length of test.
Ramp rate.
HiPot trip value.

pi_da_only_enabled Yes/No
pi_revert_to_da_enabled  Yes/No
pi_discharge_multiplier

1=DA only; anything else PI.
Short integer Number of minutes to discharge.

pi_PowerPack_enabled Yes/No 1=PP enabled; 0=No PP.

Table 42: Test results parameters table; HiPot test parameters field descriptions.

HiPot_test_voltage Short integer Target voltage of test.

HiPot_min_Meg-Ohm
HiPot_test_time
HiPot_ramp_rate

Short integer Minimum Meg-Ohm value.

Short integer Length of test.
Short integer Ramp rate.
HiPot_trip_level Short integer HiPot trip value.
HiPot_discharge_multiplier Short integer Number of minutes to discharge.
HiPot_PowerPack_enabled Yes/No 1=PP enabled; 0=No PP.

StepHiPot_PowerPack_ Yes/No Not used.
enabled
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Table 43: Test results parameters table; Surge test parameters field descriptions.

surge_test_voltage Short integer Target voltage of test.

surge_no_leads Short integer Number of leads: 2 or 3.
surge_ramp_rate Short integer Ramp rate.

surge_pulses Short integer Number of pulses surged at test voltage.
surge_time_scale Short integer Index indicating the time per division.

0-25uS 4-50uS

1-5uS 5-100 uS

2-10uS 6 - 200 uS

3-25uS 7 — Auto scaling
surge_volts_scale Short integer Index indicating the volts per division.

0-250 w/power pack 1000

1-500 w/power pack 2000

2-1000 w/power pack 4000

3-2000 w/power pack 8000

4 — Auto scale

surge_PauseBetweenleads Yes/No 1=Yes pause; 0=No do not pause.

surge_zero_enabled Yes/No Zero tolerance error checking on/off.

surge_zero_percent Short integer Zero tolerance percent.

surge_EAR_enabled Yes/No EAR checking on or off.

surge_EAR_percent Short integer EAR error tolerance

surge_ppEAR_enabled Yes/No Pulse to pulse EAR error checking enabled.

surge_ppEAR_percent Short integer Pulse to pulse EAR tolerance percent.

surge_refEAR _percent Short integer EAR tolerance with reference wave.

surge_refwave_test_key Long integer 0=No reference waveform; if any other number then it is a key
to the ref waveform record in the RefSrgWaveform table.

surge_PowerPack_enabled Yes/No 1=PP enabled; 0=No PP

Table 44: Test results parameters table; additional fields descriptions.

surge_AT101_enabled Yes/No 1=AT101 enabled; 0=Not enabled
motor_voltage_class Long integer Voltage class of the Test ID used
temp_RH_enabled Yes/No 1=Relative Humidity enabled; 0= Not enabled
HiPot_rampVTest_enabled Yes/No 1=Ramped Voltage Test enabled; 0= Not enabled
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Test ID Table—(Testid)

The Testld table contains information that is used to set up the test criteria. There is only one motor record per
motor. The test_key is the primary key. It is automatically generated when a new test is added. The testid field is
a unique identifier that the user gives each set of test criteria to identify what motor(s) is meant to be tested. For
example, 480 V w/o PI.

Table 45: Test ID table field descriptions.

test_key Long integer Automatically generated number used as the primary key.
testld Text (25) Test identification.

datetime_modified Date/Time Date and time stamp as to when a Test ID gets updated.
temp_enabled Yes/No Temperature test: 1=on; 0=off.

resist_enabled Yes/No Resistance test: 1= on; O=off.

Meg-Ohm_enabled Yes/No Meg-Ohm test: 1=on; O=off.

pi_enabled Yes/No Pl test: 1=on; O=0ff.

HiPot_enabled Yes/No HiPot test: 1=on; O=off.

PrgHiPot_enabled Yes/No Step Voltage Test enabled: 1=on; 0=off.

Surge_enabled Yes/No Surge test: 1=on; O=off.

Table 46: Test ID table; temperature test parameters field descriptions.

temp_isAuto Yes/No 1=Manual; O=Automatic.
temp_degF_C Yes/No 1=F degrees; 0=C degrees.

Table 47: Test ID table; resistance test parameters field descriptions.

resist_no_leads Short integer # of leads (2 or 3) Used also in surge.

resist_deltaR_enabled Yes/No 1=delta R used in pass/fail; 0=Not used.

resist_ deltaR_maxpercent Short integer Max difference in percent.

resist_external_enabled Yes/No Always false 0=No external testing.

resist_isAuto Yes/No 1=Automatic; 0=Manual

resist_4lead_test_enabled  Yes/No 1=4 lead test enabled; 0=4 lead test disabled (Only disabled at
this time)

resist_correct_to_temp_ Yes/No Correct resistance 1=Yes; 0=No.

enabled

resist_temp_correct_to Short integer Defines the value that the resistance temperature will be

corrected to.
resist_temp_correct_factor Double Default 234.5 for copper.

resist_target_coilRes_ Yes/No 1=Coil resistance checking enabled; O=not enabled.
enabled

resist_target_coilRes Double Coil resistance to compare tested value with.

resist_target_coilRes_ Long integer Tolerance set for target coil resistance.
tolerance
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Table 48: Test ID table; Meg-Ohm test parameters field descriptions.

Meg-Ohm_test_voltage
Meg-Ohm_min_Meg-Ohm Short integer
Meg-Ohm_test_time Short integer
Meg-Ohm_ramp_rate Short integer

Short integer

Meg-Ohm_trip_level
Meg-Ohm_discharge_
multiplier

Meg-Ohm_PowerPack_ Yes/No
enabled

Short integer
Short integer

Target voltage of test.

Minimum Meg-Ohm value.
Length of test.

Ramp rate.

HiPot trip value.

Number of minutes to discharge.

1=PP enabled; 0=No PP.

Table 49: Test ID table; polarization index test parameters field descriptions.

pi_test_voltage
pi_min_Meg-Ohm

Short integer
Short integer

pi_min_ratio Double
pi_ramp_rate Short integer
pi_trip_level Short integer
pi_da_only_enabled Yes/No

pi_revert_to_da_enabled  Yes/No
pi_discharge_multiplier Short integer

pi_PowerPack_enabled Yes/No

Target voltage of test.
Minimum Meg-Ohm value.
Length of test.

Ramp rate.

HiPot trip value.

1=DA only; anything else PI.

Number of minutes to discharge.
1=PP enabled; 0=No PP.

Table 50: Test ID table; HiPot test parameters field descriptions.

HiPot_test_voltage
HiPot_min_Meg-Ohm
HiPot_test_time
HiPot_ramp_rate

Short integer
Short integer
Short integer
Short integer
HiPot_trip_level Short integer
HiPot_discharge_multiplier Short integer

HiPot_PowerPack_enabled Yes/No

Target voltage of test.

Minimum Meg-Ohm value.
Length of test.

Ramp rate.

HiPot trip value.

Number of minutes to discharge.
1=PP enabled; 0=No PP.

WWW.megger.com

163




Table 51: Test ID table; Surge test parameters field descriptions.

surge_test_voltage Short integer Target voltage of test.

surge_no_leads Short integer Number of leads: 2 or 3.
surge_ramp_rate Short integer Ramp rate.

surge_pulses Short integer Number of pulses surged at test voltage.
surge_time_scale Short integer Index indicating the time per division.

0-25uS 4-50uS

1-5uS 5-100 uS

2-10uS 6 —200 uS

3-25uS 7 — Auto scaling
surge_volts_scale Short integer Index indicating the volts per division.

0-250 w/power pack 1000

1-500 w/power pack 2000

2-1000 w/power pack 4000

3-2000 w/power pack 8000

4 — Auto scale

surge_PauseBetweenleads Yes/No 1=Yes pause; 0=No do not pause.

surge_zero_enabled Yes/No Zero tolerance error checking on/off.

surge_zero_percent Short integer Zero tolerance percent.

surge_EAR_enabled Yes/No EAR checking on or off.

surge_EAR_percent Short integer EAR error tolerance

surge_ppEAR_enabled Yes/No Pulse to pulse EAR error checking enabled.

surge_ppEAR_percent Short integer Pulse to pulse EAR tolerance percent.

surge_refEAR _percent Short integer EAR tolerance with reference wave.

surge_refwave_test_key Long integer 0=No reference waveform; if any other number then it is a key
to the ref waveform record in the RefSrgWaveform table.

surge_PowerPack_enabled Yes/No 1=PP enabled; 0=No PP

Table 52: Test ID table; additional fields descriptions.

surge_AT101_enabled Yes/No 1=AT101 enabled; 0=Not enabled
motor_voltage_class Long integer Voltage class of the Test ID used
temp_RH_enabled Yes/No 1=Relative Humidity enabled; 0= Not enabled
HiPot_rampVTest_enabled  Yes/No 1=Ramped Voltage Test enabled; 0= Not enabled
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Step Voltage Test ID Table—(TestldPrgHiPot)

Table 53: Step Voltage Test ID table fields descriptions.

test_key
test_voltage

Long integer
Long integer

Test identification key.
Voltage for this step.

min_Meg-Ohm Short integer Minimum Meg-Ohm value for this step.
test_time Short integer Length of time for this step.

ramp_rate Short integer Ramp rate for this step.

prg_order Long integer Step number.

powerpack_enabled

Yes/No

1=PP enabled; 0=No PP

Reference Surge Waveform Table— (RefSrgWaveForm)

This table contains the waveforms used as test criteria to pass or fail a motor base on a reference waveform.

Table 54: Reference surge waveform table fields descriptions.

refwave_test_key

Long integer

Primary key field it is also stored in TestParameter and Testld
tables. Auto generated number.

WaveFormatVr Double Version of waveform record.

Xscale Integer Scale index for the x-axis (micro seconds per division).
Yscale Integer Scale index for the y-axis (volts per division).
MicroSecPerPnt Double Microseconds per point (Not used at this time).
VoltsPerPnt Double Volts per point (Not used at this time).
peak_volts1 Short integer Peak voltage reached for lead 1

peak_volts2 Short integer Peak voltage reached for lead 2.

peak_volts3 Short integer Peak voltage reached for lead 3.

wave 1Full Full wave form for lead 1.

wave2Full Full wave form for lead 2.

wave3Full Full wave form for lead 3.
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Database Information table—(Databaselnfo)

Table 55: Database information table fields descriptions.

database_type Text (25) Type of database (AWA, MTA).

revised_date Date/Time Data and time the database was created or revised.
database_version Text (25) Version of the database.

software_version Text (25) Software version that is used with this version of the database.
revising_app Text (25) Application that revised the database. (AWA, MTA, Data

Transfer, and so on).

tree_level_1_field_name Text (10) The label to use for the hierarchical motor location field tree_
level_1 (in the MotorID table); default is Location. The record
with the most recent date contains the field description used.

tree_level_2_field_name Text (10) The label to use for the hierarchical motor location field tree_
level_2 (in the MotorlD table); default is Building. The record
with the most recent date contains the field description used.

tree_level_3_field_name Text (10) The label to use for an optional motor location field tree_
level_3 (in the MotorlD table); default is that it is omitted
entirely (neither the tree_level_3 field value nor this label for it
will be shown). The record with the most recent date contains
the field label used.

custom_string_field_name  Text (20; 10 per The label to use for the optional motor field custom_string
line) (in MotorID); default is that is is omitted entirely (neither the
custom_string field value nor this label for it will be shown).
The record with the most recent date contains the field label
used.

Work List Table—(Route)

Table 56: Work list table fields descriptions.

route_id Text (25) Name of the route.
motor_key Long integer Motor key of the motor belonging to this route.
route_order Long integer Order of Motor IDs in Route.

Motor Voltage Class Table—(MotorVoltageClasses)

Table 57: Motor voltage class table fields descriptions.

motor_voltage_class Long integer Voltage class (480, 4160, and so on).
class_description Text (64) Voltage class description.
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Appendix F — Baker AWA-IV Specific Winding Faults

Table 58: Software fault messages

Status | Failure type

PASS No failure was detected according to the Test Model given.
FAIL USER ABORT A user abort has been detected.
FAIL EMERGENCY Emergency Shutoff has been detected
SHUTOFF
Tested Tested No message, cannot determine Pass/Fail because no test criteria
was turned on.
FAIL CANCEL User canceled test.

Table 59: Resistance failure types

status | Failure type

FAIL DELTA R Resistance test result: Fail — DELTA R. Delta R percent is out of
tolerance.
FAIL OPEN LEADS Test results: Fail-OPEN LEADS. Open Leads Detected.
FAIL TOLERANCE Test Results: Fail-TOLERANCE Resistance(s) outside of user
defined targeted range.
CAUTION Resistance out of Resistance values must be greater than 0.500 ohms for HIGH
range VOLTAGE LEADS and greater than 0.001 for the RES LEADS.

You may stop Testing, reconfigure Test ID with the appropriate
leads, and repeat the test OR continue with the remaining tests.

CAUTION MAX R Range Test Results: Caution — MAX Resistance Range Exceeded.
Exceeded Possible Open lead(s).

FAIL No Resistance Resistance values do not have a solvable solution. This issue can
Solution be caused by improper lead contact. Recheck all test leads and

connections before retesting.

It can also be caused by manually editing the MotorID table that
results in bad values entered into the “winding_config” column.
Contact Megger support for additional information on fixing
MotorID table issues of this sort.

FAIL NOISY ADC Instrument detecting excessive electrical noise. Resistance
measurements are unstable. Check for noise sources nearby
(welders, VFDs, etc.) or a free wheeling rotor.

Www.megger.com 167




Table 60: DC test failure types

Status | Failure type

FAIL
FAIL

FAIL

FAIL

FAIL

FAIL
FAIL

Over voltage
Open ground

Min Meg-Ohm
Min Pl
Over current

No steps defined
Low PRG HPT voltage

Table 61: Surge test failure types

Status | Failure type

FAIL
FAIL
FAIL

FAIL
FAIL

CAUTION

Open leads
Over voltage
Open ground

PPEAR Limit
L-L EAR

Unequal zero
Crossings

Over Voltage Condition has been detected.

An open ground has been detected. Check power cord outlet
ground for continuity.

Test Result. Fail = MIN MEG-OHM. Meg-Ohm value is less than
the minimum tolerance.

Pl test results: Fail — Min PI. Pl Ratio is less than minimum
tolerance.

Test result: FAIL — OVER CURRENT. An over current trip was
detected.

No steps for Step-Voltage Test exist in this Test ID.

The last step voltage is below the previous Meg-Ohm/PI test
voltage.

Test Results: Fail — OPEN LEADS. Open leads detected.
Over Voltage Condition has been detected.

An open ground has been detected. Check power cord power
outlet ground for continuity.

Surge test results: Fail — ppEAR LIMIT. Pulse-to-Pulse EAR%.
Surge Test Result: Fail — L-L EAR Lead- to-Lead EAR % is out of
tolerance.

Test results: Caution — UNEQUAL ZERO CROSSINGS Waveforms
do not have the same number of zero crossings.
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Table 62: Fault analysis chart

Failure mode Winding Megohm Step
resistance test Voltage

Weak insulation turn-turn

Weak insulation phase-
phase

Weak insulation coil-coil
Turn-turn shorts
Phase-phase shorts
Coil-coil shorts

Open coils

Reversed coils
Unbalanced phases

Weak ground wall
insulation

Dirty windings
Moisture
Faulty feeder cables

X X X X

Motor Lean line connections X

X
X
X
X
X
X
X
X

X X X X

X X X

X X X

X X X X

Table 63: AWA-IV static testing parameters, indicators, and common causes

Parameter

Resistance
Insulation resistance
Insulation resistance
Insulation resistance
Surge test

Surge test

Imbalance

Low Megohms
Overcurrent trip
HiPot Non-linear
current

Erratic wave

Wave imbalance

Result/Cause

Indication of high resistance connection. Improper winding
connection, or circuit shorting.

Indication of significant thermal degradation, contamination of
moisture influences.

Insulation breakdown at the test voltage. Indication of imminent
or existing insulation failure.

Indicates insulation is reaching its end of life, or contamination
near exposed conductors.

Indicates weakness in copper-to-copper insulation. Most likely
turn-to-turn insulation. Indicates insulation’s end of useful life.

Indicates winding imbalances caused by asymmetries from the
winding process or an insulation failure.
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Pl 76
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Repair parts 133
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Resistance measurements 61
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Restoring a database 22

Reviewing test results/data 98, 128

Route tab 40

Running an automatic test 95

Running the manual surge test using the Baker ZTX 125

S

Selecting an optimal environment 10

Self-help and diagnostics 133

Service: What to do first 135

Setting up a new motor voltage class 86

Setting up the Baker AWA-IV tester 9, 11, 12
single phase testing 59

Single-phase Testing 101

Software fault messages 167

Starting the software 13, 25

Step voltage test 81

Step Voltage test 64

Step Voltage test ID table—(TestldPrgHiPot) 165
Step Voltage test results table—(TestResultsPrgHiPot) 156
Surge test 81

Surge test failure types 168

Surge test reference 69

Surge test results 72

Surge test results table—(SurgeWaveform) 157
Surge test setup window 65
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Test configuration 58

Test ID table—(Testld) 161
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