elect rom iTIG I Manual
INSTRUMENTS 140111-ENG Rev 5

Jan 11,2014

ELECTROM INSTRUMENTS

iTIG II Series
Winding Analyzers

Instruction Manual

sCtrom
%E_EEE ...... ®




IMPORTANT NOTES------=nnnnnmersssammmmmceaaammmmme e e mme s e mme s e 8

LIMITED WARRANTIES-----===nnnmmmm oo oo oo 9
CHAPTER 1 Introduction-----=====mmmmmemm e e e 11
USING THIS MANUAL-----snenenenm e e e oo e e e e e e e e e e oo e e e e e 11
SAFETY and WARNINGS----nenenenmemnmeme oo e e e e e e e 11
PACKAGING - RETURN S-=nnnmmmmmseee oo eam oo 12
Ground Fault -----=-=-oeommmeme e e e 12
CHAPTER 2 General Information--------======mmmmmmmmmee oo 13
HOW TO GET STARTED----n-nsnensneneneeon e e e e e e e e oo e e oo 13
Turn the iTIG IT On & Off-------mm- oo 13
FRONT PANEL HARDW ARE---nnnmmmmmsseeen oo 13
DATA ENTRY METHODS-=-=-=-=nenenmem oo oo e e e e e e e e e e e e e e oo e 14
On Screen Keypads-----------m-mmmm oo oo oo oo 14
International Characters---=-=-=-=-=c-e-eomommme oo e e oo 14
SYSTEM DATE/TIME AND INFORMATION SCREEN-----n-nnmm e oo 15
Importance of Correct Date/Time------=-=--=-mmmmmmmm oo 15
Decimal Point vs. Comma-----======snmmmememem oo e oo e e e e e oo e oo e e e 15
Information Screen-------------m-m oo 15
CHAPTER 3 Prepare for a Test -------==-=mmmmmmmmm oo 17
(0D B O 17
MODEL B, C & D motor selection SCreen----=-=-=-======m oo e 17
If no Test Data Needs to Be Stored--------=-=-=-=-mmmmmm oo 17
STORE TEST DATA, Edit and Report--------=--mmmmmm oo 17
Model B----onmmmmmmme e oo e 18
Model C & D---m-mm oo oo oo 18
N N I O N 3 19
When Is Data Saved?-----=n=r=rrmmrmemmcmom s e s e e e e e e e e 19
SEARCH for a Motor, Project, Tag # or Location, MODEL C & D ------------=-mmmmmmmmmmmm oo 20
FIND or ADD @ MOTOR 0r CUSTOMER---=n=n e m oo oo 21

Add a Motor and Enter Specs-----=-=rrnrnrmmrmrmm e s e e e e 21



Enter New Motor Data-----------mmmmmmmm oo oo oo oo 22

Required Motor Information--------=-=mm oo oo e 22

Used or New Motor, AC or DC Motor Selections--------=-==-=-mmmmmm oo oo oo oo 22

Add a NeW CUStOMIEI === === === oo m oo oo e e 23
CHAPTER 4 Test Setup-------=====mmnnmmmmmme oo e e e e oo eee 24
MOTOR INFORMATION MODEL B--o-nmmm e m oo oo e 24
MOTOR INFORMATION MODEL C & D= mm e o m oo oo e oo 25
Motor Info Screen Buttons-------- === mmmm o oo oo e 25
Test BUttONS---mmmm - m oo oo oo oo e e e 25

New Project/]Job Button----------m-mmmmm oo oo 25
Service Notes Button---------=----mmmmmmmm oo 25

Add Test Information and Test Description for Model C & D---------=mmmmmmmmm oo 26
Tabs at the Bottom of Screens---------=-=-m-m oo 27
SETUP SCREEN ALL MODELS = A G- oo s oo oo e o oo o oo e oo e oo 28
Recommended Test Voltage or Design Test Volts---------mmmmmmm oo 28
Enter Any Test Volts Number Directly---------------=mmmmmmm oo 28
Leakage Current Limit------------mm-mmmmmmm oo e 28
Winding Temperature B to D Models-----------mmmmm oo oo e 29
POWET PaCK---mmmm e oo s oo oo e e 29
ADDITIONAL MODEL D SETUP FEATURE S~ mm e m e oo oo o e oo e oo 30
Select Tests to Include in Auto Test SEqUENCE-------=--=-nmmmmm o oo e 30
Default SetUP === m oo oo o 31
Change Auto Test Profiles----------mmmmm oo 32
View Auto Test Profile Details----------=m-mmmm oo oo e e 32
CHAPTER 5 Failure Limits & Automatic Shut-off----------===-eeemcmmmecceean 33
FAILURE LIMITS, ALL MODE LS = o oo 33
Failure Limits Types-----mmmmmmm oo oo oo e oo o e e oo 33
Auto Failure Limits model C-----======mmmm oo 34
Auto failure Limits Model D-------mmmmmmm oo oo oo oo e e e e 34
FAILURE MESSAGES DISPLAYED BY THE ITIG II--------nmn o oo oo oo oo oo 35

CHAPTER 6 Perform Tests of AC MoOtOrs---------===smmmmmmmme e 36



TYPICAL MEASUREMENT and TEST SEQUENCE----------mnmmmm oo 36
LOW RESISTANCE MEASUREMENT, Model B, C & D----------nmnmmmm oo oo oo 36
Max Delta R %o------------m e oo oo 36
More Details on Coil Resistance Measurements ---------=--==-=-m oo oo oo oo 37
Error Messages---=-==n==n=mmmmmmm oo e e e oo 37

Coil Temperature Compensation Model B, C & D-------=----mmmmmmm oo 37
MEGOHM, DAR and PI tests all models----------==-mmmm oo oo 38
Output Lead Connections----=-==mmmmmm oo 38
Start Megohm Measurement-----------m-nmmmm oo oo oo e 38
MoOde] A--mmmmm oo o o 39
MOl B-mmmmmm e o oo e e 39
Temperature Standardization-----=-=-====c=-mmmmom oo 39

DAR and PI Tests-----m--mmmmmmm oo oo oo oo oo e 39

Model C - AUtOmMatic TeStS--mnnmmmmmmmm oo oo o oo e e 40
Automatic Meg, DAR and PI Tests----------mmnmmmmm oo oo 40

10 Point PI Test and Graph ------==--=--mmmmm oo 41

Model D - Automatic Tests------mnmmmmmmm oo o oo oo 41
DAR/PI Auto Mode Setup Model D -------==-mmmmm oo 42

HIPOT and STEP VOLTAGE TEST S---------m-m oo e e 43
Manual Hipot Test All MOdels-------=n-mmnmmm oo oo oo oo e e 43
Minute Timer-------mmoo oo oo oo e e 43

Motor Discharging----------=--=--mmmmm oo e e 43
Step Voltage Test and Automatic Hipot Test---------mmmmmmmmmm oo oo 44
Auto Mode for Model C-----=-=-=nmmmmmmm e e e e 44

ROC Limit Factor=--===n==mnmemmmemem oo e e e e e e e e 44

Model D AUt Mode--------mmmmmm o oo oo oo oo e e 45
AUTOMATIC SURGE COMPARISON TEST, ALL MODELS--------=n=nn s mmm oo oo oo oo 46
Start and Perform Surge Tests---------mmmmmmmm oo o oo 46
Assembled AC Motor Test---n-mmmmmmm oo oo oo oo oo 47
Review Surge Results--=-=-soconomemom oo e eeeee 49
Wave Differences, % WD ------mmmmmmm oo oo e 49



View Individual Waves--------=mmmm oo oo oo e s 49

Points t0 NOte-------mmmm oo oo oo e e 50
Re-test: Over-writing Test Data--------=--===-=--mmmmmmm oo 50

Stretch and Compress a Wave on the Screen----------== oo 50
Mismatched Waves---------mnmmmm oo oo e 50

Surge Test Voltage not Reached-------------=-=--mommm oo 51
Review Test Set Just Performed--------==== o e o m oo oo 51

Surge Comparison Test, Failure Chart------------=--o-m oo 52
CHAPTER 7 Set Pass/Fail Ratings for Tests--------=---nsmmnmmmmmmmmeeeceeceeeen 53
TEST SUMMARY SCREEN MODEL B, C & D---=-=mnm oo oo oo o oo e 53
Pass/Fail Override-----------=-mmmmmmm oo oo oo 54
PASS/FAIL SETTINGS mMOde] B---onnnmmmmmm oo e oo oo oo e e 54
PASS/FAIL SETTINGS MOde] C---nnnmmmmmmmm s oo e e oo e e e 54
PASS/FAIL SETTINGS MOl D--nnnnmmmmmmmmmmmmmmmms e e oo 55
CHAPTER 8 View, Print & Delete Previous Tests --------=-====-=cmmmmmmmemeenn 56
VIEW PAST TESTS MOdel B---nnmnmmmm e s oo o o e e 56
TeSt SUMMATY SCr@EN----n-mmmmm e m e oo o e oo 56
VIEW PAST TESTS MODEL C & D-===rsssssmmmmmmmmmmmmmmmomooooo e e s e e e smmmmmmmmmm oo o oo eeeeeeeeeee 57
View PI & Step Voltage Time Series Graphs Model C & D--------=--==-mmmmmmm oo 58
Trend Graphs, Model D------mmmmmmmm oo e 58
Model D View Surge Tests------=-m-nmmmmmmm oo o oo oo e 59
PRINT REPORT MODEL B, C & D--mnmnm s mm oo oo oo o o e e e e 59
DELETE STORED TE ST Snmmmmmmm oo oo e o o oo oo e e e e 60
CHAPTER 9 Multi Coil & Master Coil Tests------==--====mnnmmmmmmeee e eeeeen 62
MULTI COIL TESTS All MOe@L§--==-=nnmmmmmmmmmmmmmmmmm e e e eemmm oo oo e e e e mmmmmmmm o oo 62
Store Data, Model B & C Multi COil TeSt ----n-mnmmmmmmm oo oo oo e 62
Model C Surge Test against Master Coil ------=--==-mm o s oo oo 62
Designate a Master Coil----------=-mmmmm oo oo 63

Test Using a Master Coil Model C---------mmmmmmmm oo oo e 63
MODEL D MULTI COIL TEST === mnmm s o oo oo e o e oo e e e e e oo 64

Test Coils against the First Coil---------=--m-mmmmmmmm oo

R



Test Coils Using a Master Coil - Model D---------m-mmmmm oo oo oo oo e 65

Test Against a Master Coil-----=-=-=-==r=neemoemmm e e e e e 66

Use of Foot Switch with Coil Testing---------------=-=-m-m-mmm oo 67

System MC vs. ID# MC and Other Tips ------=--==-==mmm oo 67
Master Coil Setup Recommendation -=---====-==mmmmmmm oo 67
Multi Coil Bar Graph-----------=---- - 68
CHAPTER 10 DC Motor Tests-------======mmmmmmme oo 69
DC SCREEN BUTTONS--nnnnennnmemeee e e e e e e e e e e e e oo 69
TESTS & MEASUREMEN T S--nmnmmmmme e e e e e e e e e e eeee 69
DC TEST SETUP--smmmmmmmmmmmmm oo mmmmmmmm oo 70
DC MODULE/STATOR TESTS--=n=nsnsnsnsnmnmeeeee e e e e e e 71
Resistance, Meg & Hipot-------mmnmmmmmmmm oo 71
Surge COmMPAriSON--=-==-=nmmnsammmem e e e oo e e e e e e e e e s e e e 72
ARMATURE TEST S-onononmmmemmm e e oo e e e e e e e e e e e 72
Bar-to-Bar Resistance Model D -------mmmmm oo oo oo oo 72
Meg and Hipot All Models--=-=-=-=nmoemmmmmmme oo e eeeeeeeeee 73
Surge Comparison All Models---==-==-=====mm oo oo 73
Armature Test Voltage------------mmmmmm oo e 74

Surge Waveform Analysis--=-=-====sosmmmmmemmmm oo 75
Finding Fault Location-------=--=--=--mm-m oo oo oo 76
ASSEMBLED DC MOTOR-=-=n=nmnmnmem e e e e e e e e e e e e e e 77
CHAPTER 11 CLZ Measurements------=====ssmmmmmmmmme e e e 78
MODEL C & D OPTION: Capacitance, Inductance, Impedance, Phase Angle----------=---=-ommmmmmmmann- 78
CHAPTER 12 Online Measurements-------=======s==nmmmmmmmmme oo oo 80
AC & DC ONLINE MEASUREMENTS MODEL C & D----=nmmmmmmm e 80
CHAPTER 13 Software Updates and Upgrades--------==---====nnemeoonuueena-- 81
SOFTWARE UPDATES----nnnnnnnenenen e oo e e e e e e e e eeee 81

MODEL UPGRADE - <o e 81



CHAPTER 14 Data Transfer for Reports-------=----==-=eommmmmomeoeeeeeeeeee 82

ITIG I1 £0 PC / PC £0 iTIG [emmemmmmmmmmmmmemmemmmmmemmemmemmem e eemeememem oo eemeemeemeemee 82
Network Transfer of Data-------=-====-mmmmmmm oo oo oo e e e e 82
APPENDIX 1 Ground Fault Warning---------========ee e

85
GloSSary Of TermIS----=-=n=nmnmme e 86



1 INSTRUMENTS 140111-ENG-Rev 5
Jan 11, 2014

THE INFORMATION IN THIS MANUAL MAY NOT
COVER THE LATEST HARDWARE AND SOFT-
WARE VERSIONS and the Manufacturer assumes
no liability for its use.

ME lectrom iTIG I Manual

IMPORTANT NOTES

NOTE: Pictures do not necessarily represent the latest versions
of hardware or software when used to point out specific features
and functions.

Software updates are free, contact us if you have fewer standard
features than what is described in this manual.

A CAUTION A

This manual must be read before operating the iTIG II.
Both for personnel and equipment safety, and for optimum
product performance, make sure you thoroughly
understand the contents before using the instrument.
Failure to follow instructions may result in electric shock

and serious injury.

For technical assistance contact us at:

Phone: +1 720-491-3580
Email: info@electrominst.com

©2014. Electrom Instruments, Inc. All rights reserved.

electrom

INSTRUMENTS

Electrom Instruments, Inc
1821 Lefthand Circle, Unit A
Longmont, Colorado 80501

USA
+1 720-491-3580
Info@electrominst.com

www.electrominst.com
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LIMITED WARRANTIES Limited Warranties
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All new products, software and equipment (products) made by Electrom
Instruments, Inc. (Electrom) are warranted against defects in workmanship
and materials under normal use for two years from time of shipment from
factory. This warranty does not apply to products damaged by accident,
mishandling during shipment, misuse, misapplication, neglect, modification,
or to repair without express written authorization from Electrom. Warranty
for repairs performed by Electrom is 90 days on parts replaced or repaired.

THIS IS THE SOLE AND EXCLUSIVE WARRANTY GIVEN BY ELECTROM
WITH RESPECT TO THE PRODUCTS. ELECTROM DOES NOT MAKE ANY
EXPRESS OR IMPLIED REPRESENTATIONS OR WARRANTIES WHATSO-
EVER, WITHOUT LIMITATION, ABOUT THE PRODUCT DESIGN, MER-
CHANTABILITY, SUITABILITY AND FITNESS FOR A PARTICULAR
PURPOSE, OR OTHERWISE. ELECTROM SHALL HAVE NO LIABILITY TO
THE OWNER OR USER OF THE PRODUCTS OR ANY THIRD PARTY FOR
ANY DIRECT, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES
RELATING TO THE PRODUCTS.

The products are not intended to be connected to Internet and are not pro-
tected against viruses or malware of any kind. Some products can be connect-
ed to a network. Any network connection opens up the possibility for virus
attacks from viruses and malware on the network. Users connect the prod-
ucts to networks at their own risk. Any virus or related problems are not
covered under warranty.

Electrom’s sole obligation under the warranties above is limited to, at Elec-
trom’s discretion, either repair at the factory or replacement. Cost of ship-
ment to the factory for warranty repair is paid for by the owner or user of the
product(s). Return shipment is paid by Electrom. Products shipped to the
factory must be properly packaged in a box or container that includes proper
padding and protection, otherwise the warranty is void. Contact Electrom for
information.

CHOICE OF LAW: ANY TRANSACTION BETWEEN ELECTROM AND A BUYER
SHALL BE GOVERNED BY, AND CONSTRUED IN ACCORDANCE WITH THE
LAWS OF THE STATE OF COLORADO, UNITED STATES OF AMERICA. BOTH
PARTIES CONSENT TO THE JURISDICTION AND VENUE OF FEDERAL AND
STATE COURTS IN COLORADO FOR THE DETERMINATION OF ALL DIS-
PUTES. BOTH PARTIES EXPRESSLY WAIVE ANY RIGHTS TO A TRIAL BY JURY
IN ANY ACTION BETWEEN THE PARTIES.

BUYER CERTIFIES THAT ACCEPTANCE OF THE ELECTROM INVOICE
THROUGH CONFIRMATION, OR PARTIAL OR FULL PAYMENT OF THE IN-
VOICE, OR ACCEPTANCE OF SHIPMENT, OR USE OF THE INSTRUMENT, IS
AN ACCEPTANCE OF THIS WARRANTY AND CHOICE OF LAW, AND THAT IT
SUPERSEDES ANY OTHER AGREEMENTS, STATEMENTS, TERMS, PURCHASE
ORDER TERMS OR ANY OTHER DOCUMENTS.
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This document may not be reproduced and distributed
in part or in full, by any means, for use or for distribu-
tion outside the company who owns the instrument to
which this document belongs without prior written au-
thorization by Electrom Instruments, Inc.
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CHAPTER 1 Introduction

USING THIS MANUAL

SAFETY AND WARNINGS
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NOTE: When viewing this manual as a PDF file, click the bookmarks listed
to the left to go directly to a chapter or sub-heading.

There are Cross References in the manual listed as underlined Page num-
bers in blue italic. Click the page number to go to the reference. Refer-

ences may have a “Return to......” at the end of the section or on the left
page side.

Example:

Page 14: See Data Transfer Page82

On page 82:  (Return to Data Entry Methods Pagel4.)

Model A and B: Look for Page links to the next subject for these mod-
els. When there are no links, go to the next subject heading on the left
side of the page or to the next page.

A A

This documentation must be studied before operating the iTIG I1
for the first time. Special attention must be paid to safety to avoid
serious injury or damage to equipment.

This product is a Safety Class 1 instrument.

Safety Warnings and Cautions

Warnings, Cautions, Important statements and Notes are provided
throughout this manual to protect personnel and equipment.

Read each message carefully before proceeding to the next step

to avoid serious and potentially fatal injury from electric shocks.
Summary of key safety warnings:

e Never touch the outputlead clips or object tested or anything
connected to it during any test and while a voltage is present
during and after testing.

e Always discharge the potential of the item under test and
anything in contact with it such as test fixtures before han-
dling it or disconnecting the output leads.

Hot stick probes and other shorting devises can be used to
ground the windings and discharge any residual
capacitance/potential in the item after the test.

e Use safety gloves if there is any chance of touching surfaces
with any elevated voltage potential.

e Never perform a Megohm, Hipot or Surge test on energized
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round Fault
f the message below appears action
ust be taken. See Page 85.

circuitry or equipment. Make sure what is being tested is
completely disconnected from power and other equipment
such as capacitors, surge arrestors, current transformers,
starters and VFDs (Variable Frequency Drives).

Earth Ground: The Power source and iTIG Il MUST be prop-
erly earth grounded and wired to avoid electric shock. If using
a portable generator, make sure it is earth grounded. If no
earth ground is available such as for applications on-
board ships, contact Electrom Instruments.

If an internal failure occurs such as “Loss of HV Sense”,
“Inter board communication error” or other failures indicated
on the screen, the iTIG II will not measure the potential in the
windings. If such a failure happens during or after a Meg or
Hipot type test, make sure the winding(s) are discharged be-
fore handling the equipment being tested.

In case of other problems turn off the high voltage first, or
shut off power to the unit.

Never do a Surge test without connecting the iTIG II leads to
aload (winding) as instructed.

Maintain a safe, clean and organized test area away from
high traffic.

Do not perform any tests in a combustible atmosphere or
in any area where combustible materials are present.

Moisture: The iTIG II is not protected against harmful ingress
of moisture. If used outside it must be protected from rain and
any harmful contaminants.

PACKAGING - RETURNS Save the Shipping Box!

Check the instrument for damage to the case such as dents or cracks
before use.

The iTIG II is shipped in a specially designed box. When shipping the
iTIG II always use this box with all inserts, or use something better.

NOTE: The Electrom shipping box only protects the iTIG II if all original
inserts are included.

Never ship the iTIG Il without a properly padded and well protected
box. No damage during shipping is covered by the warranty.

12
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CHAPTER 2 General Information

HOW TO GET STARTED

Turn the iTIG II On & Off

The hinge stop ¢,

Open the front lid. Note that the lid will not support the weight of the instru-
ment. Place a support under the front of the instrument, for example the lid
itself.

The lid can be taken off the hinges. Push the hinge stop on the right hinge
back and slide the lid sideways to the left.

Turn ON: Plug the power cord into the back of the iTIG Il and into the power
source.

Turn the power ON/OFF rocker switch in the back to ON (1). The iTIG II will
start up, Windows XPe or W7 will start and shortly after that the iTIG II
software will start.

Turn OFF: To turn the unit off, simply turn the ON/OFF switch in the back to
OFF (0) at any time and from any screen after a test is finished.

e

q ‘ electrom
TR URTHTE

FRONT PANEL HARDWARE

NOTE: HO type testers have a
different front panel layout:

20-pin connector is used
for the ABT, Power Pack,
and external warning
light.

13 of 87

BNC connectors: The upper left corner has two plus a circular multi-pin
connector. These are used when a Power Pack is connected to the iTIG IL
USB connectors are used for the following:

e Connecting a printer (B-D models)

e Plugging in a Memory Stick to transfer test data (B-D models)

e Connecting a computer keyboard and mouse (not required to operate
the iTIG II)

e Use with a Memory Stick for software & system updates & upgrades

Monitor buttons below the monitor are only for monitor adjustments and
should be left alone unless there is a problem with the settings.

Circular green light indicates power is on. Powers on computer if Windows
was shut down with system power on.

NOTE: Power should be shut off with the main power switch in the back for
both the system and the computer. Do not use the green ON light button.

Connector and fuses on the bottom right of the monitor are for the low
resistance measurement for B-D models. Note that the D model uses the
output leads (7 vs 4) for this measurements and does not come with a
separate lead set for low resistance measurements like the B & C model.

Red button is the test Start/Stop button. The silver “Voltage Control” knob
below it increases/decreases the voltage when tests are done manually.

Plug in the top right corner is used for the foot switch (test Start/Stop).
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DATA ENTRY METHODS Data is entered and changed in the iTIG Il in several different ways:

odel A: Go to
age 28

On Screen Keypads

International Characters

Alphanumeric Keypad

Numeric Keypad

14 of 87

1. With on-screen keypads using the touch screen
2. With a computer keyboard (not included) plugged into one of the USB
ports
3. With a radio or Bluetooth mini keyboard (not included) when its
receiver is plugged into one of the USB ports
4. Through a transfer of data from a PC using a Memory Stick plugged
into one of the USB ports. See Data Transfer Page82
Tab Key: The alphanumeric keypad has a TAB key (red circled bottom left)
which is used to move from one data field to the next.
After data for a field is entered, press the TAB key and the system will store
the data and advance to the next field for further entry.
Backspace: The yellow circled keys on the top right are the backspace key
and clear key, and the one on the bottom right is the return or enter key.

Data Field Name: The keypad displays the name next to the entry box (green
box).

International Characters: The 3 keys with a blue-gray background are for
typing international characters. The accent and tilde keys are “dead keys”.
They cause the next key to be accented or tilded.

The ALT key presents a set of alternate characters that can be entered.

Enter Dats

Motor ID - Data Field

1 1R B

G|W‘E R| T | Y U

e|afs|o|rfe]n]

=]
He

The numeric keypad comes up when only numbers are to be entered.

| v=mr Pdurme=re ass

1 2 3 Back Key
h . .
Ll 5 6
Q  Enter] Key
Rl
Gl 7 8 q

<3

Q . Delete Key
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SYSTEM DATE/TIME AND  Model A does notstore data, and therefor no date/time settings are necessary.
INFORMATION SCREEN

Importance of Correct
Date/Time

Decimal Point vs. Comma

Information Screen

15 of 87

Model B, C & D: Before doing any tests, check that the System Year, Date
and Time are correct, and also if they are configured correctly for your
country. Access the Information screen with the Info (i) button on the main
motor selection screen, bottom right corner. See pictures below.

IMPORTANT: If the date and time is set incorrectly, data may seem to be
missing when the problem is an incorrect System date/time. The System
date/time can be changed on the Information screen below or in Windows.

Date/time in the ITIG II can be configured for the country of use, for example
to be DD: MM: YYYY (or YYYY:MM:DD) instead of the US standard of MM: DD
:YYYY and a 24 Hr clock instead of 12 Hr. This must be done in Windows:

Go to the Motor Selection screen and click the X box in the top right corner.
Go to Windows Control Panel or double click the Date/Time in the lower right
corner. Click Change Date and Time settings and Calendar Settings settings
and select your preferences.

The numbers displayed on the machine use only the U.S. format (decimal
point instead of comma.) Thousands separators are not used.

The Information screen states what model the iTIG Il is and [ —=— |
which software revision level is running among other things. @
Click the “Info”tab or button on the bottom of the screen to
open the screen.

Model A: The following Information screen will come up:

In the example the iTIG iTIG IT Information
Il is a Model A and has a

. chass S0
maximum output of 12 Lespvirson: Model A 12V ] v3.3.0
kV.

The software version is
v3.3.0

To update software to a
higher version number
use the “Update Soft-
ware” button.

Ext T hzdaln
‘W Sofrrme

To upgrade an A model
to a higher level model SopOAL N0 01 2012 1A E e It

use the same button. IZ| | | |E |

See Page 81 for updates
and upgrades.

Click one of the other tabs to exit the Information screen.

To close the iTIG Il software and go to the Windows screen, click the “Exit to
Windows” button. To return to the iTIG II screens double click the ITIG Il icon
on the Windows screen or do a power cycle with the power switch in the back.
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Model B, C and D: The iTIG II disc is a Solid State Drive with about 30 GB of
storage or more. The available disc space is listed (31.4 GB in the pix below)

iTlG I Information

Chassis 5/N: 0

Level/Version: Model B 12kV f v3.3.0
Avaidable Disk: 31 388,154,880

Model B & C
Info screen

ystem Date/Time: This can be adjusted here. Alternatively adjust it in
indows as on a PC, and set proper regional setting and date/time format.

System Datef Time
Chck 1o Charge

|w?;2m j |:1:1I:EBPM ——

Te:l Equipment 1D
[5T-3613

Test Equipment ID: This is an asset # that defaults to Electrom # nnnn where
nnnn are the last digits of the serial # of the ITIG II.

The user can enter any equipment ID or asset number. Click the field.

=
Coppraghl 2000, 2011, 2012, 2013 by Elscliam Instumeants [ne

Models C & D: The Test Equipment # is automatically entered on the iTIG II
“Test Summary” screen (see Page 26 ) and in the Test Description table in
reports. It can be automatically entered on the Cover page of the test reports.

Model D:

Auto Mode Change Lockout: Tick the “Lockout Changes to Automatic Mode”
box to prevent Auto Mode setup parameters, the Test Volts formula and the
Overcurrent tripout level from being accidentally changed.

Operator: If a name is entered here, it is automatically inserted on the Test
Summary screen.

iThS 1 Iredorenation

Chassis S/W: 0
Levelfversion: Model D 12kV [ v3.3.2

Model D Avallable Disk: 31 388,154,880
Info screen

System Date ) Tme
Chck o Change
1652004 'I 1855 P —

Teat Equepmend 1D
Euy-{--n-“l:‘ _— o Lochkout Changes to
e i Automate Mode

(]|

Copwight 2010 2007, 20MZ. 2013 &y Electnom Irsinassmty nc
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CHAPTER 3 Prepare for a Test

MODEL A

MODEL B, C & D MOTOR
SELECTION SCREEN

Motor Selection
Screen

If no Test Data Needs to Be
Stored

STORE TEST DATA, EDIT
AND REPORT

Note: with version
4.x.y software click in
the Customers field
and start entering let-
ters on the keyboard
that comes up
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NOTE: Motors, generators, transformers, windings, coils and cables can
be tested with the iTIG II. They are all referred to as “motors” in this
manual.

After turning the iTIG II on with the switch in the back of the unit, Windows
XPe opens followed by the iTIG II software. Click the “Start” button.

Model A: Does not store tests. The Setup Screen is the first screen after the
start screen for the A Model. Go to “Setup Screen” on Page28.

Model B, D and D: On the Start screen, click “Start” and the “Motor Selection
Screen”, opens.

(B meL 7

Test wio Data Save '

=

“k on a Motor in the List Below to Select il for Testing, Editing Sir Report Gensramm
Click an Column Heading to Soit

Customer

Firvd/ddd
Motor/ Customer

\ABC CORP

Maotar 1D | Project Humbes

Equipment Tag Locatisn | M

/i

EA0T51 443

Sync Files with Flash |

Transter Files Dver
Dirive

Metwork

|

If no test data needs to be stored, click the “Test w/o Data Save” button top
right. Proceed with the Setup screen, Page28, which automatically appears.

Select a different Customer: Click the pull down menu on the right side of
the Customer field, scroll down if necessary and click on the desired custom-
er. The customers will be in alphabetical order after the iTIG II is turned on
or power recycled. New entries will be added at the bottom of the list.

Tip: If an external keyboard is connected, click in the customer name
field, the first letter of the customer name and click the pull down menu.

Add a motor or customer: Click on “Find/Add Motor/Customer” button.

To do a test, edit information, or to make a report for any of the motors
displayed: Click on the motor ID in the list.

Transfer Data: The button(s) on the bottom of the screen is used for trans-
ferring data so data can be backed up, and reports created and printed on a
PC. See Data Transfer Page82.
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Model B Model B records an ID Number for each motor. This can instead be a Job # or
Work Order # or Project #. The report created by TRPro will label it as
“ID/Job #”.

]

B3 TG 1 - Ver 310

Customer
T | |AAA MOTORS AND PUMPS =] Ten -r»was‘m|

Chick on a Molo in the List Below to Selecl it for Testing, Editing of Beport Generalion
Click on Column Heading to Soit

Molm 1D

1234
23458

Motor Selection | |5z

Screen, Model B e

5ETE
MOFET-C

Epru: Files wath Flash
Diive

Model C& D Model C&D: An ID Number will be listed as many times as there are Project
numbers. See ID# 5678 below. The Project numbers will be sorted when
the iTIG Il is started up, not necessarily after new Projects are entered.

MC Column: Any test can be selected as a Master Coil. See Page65

Sort: Click on column heading to sort, click again to sort in reverse order.
Columns are sorted chronologically and then alphabetically after power up.

(B9 TG - Ver. 217 ==
Customer
Motornamer | |AAAMOTORS AND PUMPS  ~|  Test w/o Data Save
Click on a Motas in the List Below to Select it for Testing. Editmg or Report Generation
Click on Cohnn Heading 16 Sait
Motaor ID | Froject Number | Equipment Tag ] Location | ML il
1234 {75 #1m PLANT &
Motor Selection | |28 JOBETES 102 PLANT 4
Screen, Model C&D | |z:458 089567 M 102 FLANT &
3455 WD TEGS M4 FLANTE
4507
4567 BETHA
567G 2263
SE7E 2ae3
5ETE 235
SETE am ]
Sync Files with Flazh Tiansfer Files Over | |
Droive Hiatwork
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DATA STRUCTURE

When Is Data Saved?
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Motor and test data are organized hierarchically as follows:
e Customer Name (includes an information block for each customer for
C&D Models)
e Motor Serial or ID# (with an information block for each motor for
C&D Models)
e Test Files and Projects. Each motor can have multiple
project/job #’s.
The project #’s must be unique across all motors & customers."
Project #'s can contain only alphanumeric symbols or hyphens.

“Customers” is a directory holding all information and test data in the hierar-

chy above. Each directory can virtually have an unlimited number of entries
and files.

The structure by model is as follows:

Model B: Customers\”Name of Customer”\”ID #” \"Test Files”
The ID # can be a Serial #, Model #, Job #, Work Order #, etc..

Model C & D: Customers\”Name of Customer”\”ID #”\"Test Files” and “Proj-
ect #s”

C&D Example: Customers\ABC CORP\M12345-LS5\Test Files & project
numbers.

NOTE C & D: Motor ID can be a Serial #, it cannot be a Project, Job or WO
number.

Model D: The ID # is used to group tests when reports are to be compared
over time. Also, with the D Model, multiple tests taken at different times
such as PI and Step Voltage tests can be combined in one graph.

C & D Project Numbers: Can be JOB numbers, WORK ORDER numbers
etc..

Test Sets Printed in a Report: The various tests (Meg, Hipot, Surge etc.) are
aggregated into a test set based on the system date/time when test mode was
entered.

Test mode is entered when an ID # or Project # is clicked or selected on
Screen 1 - the Motor Selection screen, and a date/time stamp is stored.

New Date/Time: When the user goes back to Screen 1 - Motor Selection, and
then re-enters test mode, a new date/time is set. This is also true when the
same motor and Project is re-selected.

When is data saved? All individual tests are written to the SSD immediately
upon the termination of the test, not upon exit from test mode. This means
no intermediate results can be lost due to a system or power failure.

IMPORTANT: If a test is redone, a warning appears. If you click YES the previ-
ous test is over-written.

To save multiple consecutive tests of the same type for the same motor,
exit test mode and click the “Test” button on the Motor Information screen to
do another test.

D Model: Do multiple tests of coils without exiting by using the NEXT COIL
button.
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SEARCH FOR A MOTOR,
PROJECT, TAG # OR
LOCATION, MODELC&D

odel B:
o to Page 24
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Motor Selection Screen

There are two methods to search for or find motors.
o Use the Motor Selection screen covered here,

e Use the “Find Motor” button covered in the next section. With “Find
Motor” one can search for specific ID#s or Project Numbers.

By Customer: On the “Motor Selection Screen” click the Customer pull down
menu and select the customer name. Click on the column header you want to
sort and scroll down until you find the motor.

Click header again to sort from last to first.

For All Customers: If the customer is unknown or you want to search based
on the column headers only regardless of who the customer is:

1. Click on the Customer pull down menu. The first customer will be
shown on top of the list.

2. Move the slider up and “All” will appear as shown in the picture
below.

3. Click “All” and every ID# and Project number will be listed for all
customers.

4. C(lick the column header to be sorted and scroll down the list until the
ID# is found, or for Model C & D the Project #, Tag # or motor

Location .
B TG H - Ver 142
Customen
Hut';ilr‘gift?;m .' 1' MGTGRS ANB HJMPS et Test w/o Data Save
Click on & Hl:llnr'l s = ’ '.-!:uml Generation
AAAMOTORS AND PUMPS ]
Serial Humber | ABB | Location i‘

S :IAE!C INC LANT &

2358 x,Alllath [LMT A

56 HZASDFG Er.ma

bl BALDOR |

4557 EETE A
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After clicking on the “Find/Add Motor or Customer” button the Screen below

ME lectrom iTIG Il Manual

FIND OR ADD A MOTOR OR appears (the table only has ID#s for the Model B).
CUSTOMER
“Find Motor”: To find any motor or project for any customer, click the “Find
Motor” button, click one of the two fields on the “Find” screen and enter info.
[t MGD-Ver.317 : =]
[Find
Find Molo|
i Fimd Motor By
l Sanal #
Find or Add a Motor or : - | i
Motor 1D Project Humbes |
Customer Screen
1234 2345 ! Project No
25 E ZHE |
5 I Mot in Cunfiont Cusiomar
4567 566
& Motor in All Customiens
5873 240
0K ' Cancul

Add a Motor and Enter Specs Add motor: Click the “New Motor” button and get the next screen:

Model B: On the screen that appears click the ID # field and enter S/N or
Job# etc.. Then enter the motor’s Operating Volts. If a DC motor, click DC.
See next page for more info on Operating Volts and AC/DC.

Model C & D: The screen below comes up

hew Motar
Maotor Identification

Customer |44 MOTORS AND PUMPS
Motor 1D |
Project Mo |

Equipment Tag
New Motor Screen Location

Testing Information
Maotar Type

Dperaling Yolts ~ AC O DC

Hameplate Information

Manufacturer |
ReM [

Powied | | ﬂ

[ Motor Condition [Check if HEW)

[  ox Cancel |

Some of the fields MUST be entered. See next page.

TIP: All other information is optional and can be added later in the iTIG
Il or in the report program on a PC.
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Enter New Motor Data By clicking in any of the fields, the keyboard below comes up.
TIP: This is true for any data field on any screen where information can
be entered.
i Mew Motor

Motor ldentification -

Customer |."-'q.ﬁ.d'. WOTORS &HD PLUKPS

Matar 1D |
Project Mo. |
E v d T o I—
‘Enter Data
New Motor Data Entry
Screen Motor ID ||

1 2‘3‘4‘5‘6‘? a‘a‘n‘q—‘ﬁ|

GW‘E‘HTYUIDP‘-|

@A‘S‘D‘F‘G‘H J‘K‘L|'

c|lv|B|N[M|] |. ‘ = ‘
Q] i [ -
Required Motor Information 1. Serial # or ID number. Enter and click the “Tab (Forward)” key to the

right of the red X button to go to:

2. Project Number is required if a Project, Job or Work Order # is to be
used,
NOTE: Project numbers must be entered in this field, never in other fields.
Click the Tab or “Forward” key to go to the next field or keep clicking it
until the next required field:

3. Operating Volts. For AC motors this is required for reports and calcula-
tion of recommended test voltage also called Design Test Voltage.
Click “Tab” to enter more info or click the “Enter/Return” key in the
lower right hand corner to make the last required selection.

4. AC or DC: In the middle of the New Motor screen select AC or DC motor.
The default is AC. The screens and reports for AC and DC motors are
different so this selection is important when testing DC motors.

NOTE: When “Power” is entered (such as 150 or 1500) and the “Forward” key
is clicked, the keyboard disappears. The type of power units MUST now be
selected on the drop down menu next to the “Power”. Units available are HP, kW
and kVA. With an external keyboard, type the first letter(s) in the field.

Used or New Motor, AC or Used or New Motor AC Motors: On the New Motor screen there is a selec-

DC Motor Selections tion for the Motor Condition at the bottom of the screen. If the condition of
the motor is new and unused, click the box and the formula calculating the
recommended test voltage will be multiplied by 1.7 (See setup screen).

When finished with the data entry, click “OK” to save the information and
return to Screen 1 where the motor can be selected to start a test.
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Add a New Customer

To add a new customer click the “Customer” button on the “Find or Add a
Motor or Customer” Screen. The screen below will appear for C & D Models.

For Model B it is similar without the contact information fields.

Custormer Information
Customers Customes |ELECTROM
Select ho View Customer Info,
ABB . Address 1 [1231 5 BOISE AVE
ABCINC Address 2 |
Customer Information AL-DD _ City [LOVELEND

Screen

EMS = State |COLORADO

GE zZip [30637

IEMS ot 2

Lull )]

INDUSTRIAL ELECTRIC

SIEMENS : Contact [R FINCH

STENBACKA . Phone Number |370-5653.8503

23 of 87

Extension |
‘ew Customer... |

~—— Fax Mumber |3F0-689.4723

Email |INFEI@E1.EETHDHIHST.EEIH

Click the “New Customer” button to add a customer name.

Click any of the fields on the right side of the screen to to enter contact
information. This information is not included in reports. It is only for ease of
accessing the information.

All customer contact information is optional. Use the “TAB” Kkey on the
keyboard to move through the fields.

Contact Information can be added later or when reports are created on a PC.

To add Motor Information:
1. Click the Exit button (folder) to return to the Motor Selection screen.
2. Click “Find or Add a Motor or Customer”.

3. Click “New Motor” and enter information.
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CHAPTER 4 Test Setup

MOTOR INFORMATION
MODEL B

Motor Information Screen
Model B

Return to:
DC Motor Test Page 69.
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Model A: Go to SETUP screen Page28. Model C & D: Go to the next page.

Model B: To do a test and automatically store the test data, go to Screen 1 -
Motor Selection, select the customer and click on the ID # you want to test.

The screen below comes up.

Motor Information

Motor [dentification

Customer [BAA MOTORS AND PUMPS
Mator 1D [5573

Testing Information
Maotar Type

Operating Voltz 480 « AC ¢ DC

Test Maton | Delele Motor | Yiew./Print

Fast Tesis
|

Check accuracy of information on the motor to be tested.

Testing information and Motor Type can be changed or added by clicking
in the field.

Customer name and motor ID# cannot be changed without deleting and re-
entering the info in question. It can be changed in Windows. Contact Elec-
trom for information.

NOTE: Ifyou click “Delete Motor”, all data contained in that ID# directory will
be lost. If useful data exists consider adding a new ID# instead of deleting.

View and Print Past Tests button and reports are covered in the “View
Previous Test & Set Pass/Fail Condition” chapter Page56.

Test Motor: Click the button to go to the Setup screen.

Next step: Go to the Setup screen Page28.
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MOTOR INFORMATION To do a test and automatically store the test data, go to the Motor Selection
MODEL C & D Screen, select the customer and click on the ID # or Project # you want to test

Motor Information Screen
Model C & D

Return to:
Multi Coil Bar Graph

Page 68
DC Motor Test Page 69.

Form Coil Test Page 46

Motor Info Screen Buttons

Test Buttons

New Project/Job Button

Service Notes Button
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(or anywhere in the ID# row). The screen below comes up.
Check accuracy of information on the motor to be tested.

Moter Information

Moton | dentification
Customer [Aé MOTORS AND PUMPS
Motor 1D [1234
Project Ho. 2345
Equipment Tag |M-107
Wiew/Print ; ELAMT &
Pazt Tests A caon l_
T ezting Information
e Motor Type
Test Dperating Valts |-'15':| = AC  DC
Mameplate |nfoimation
Test vs. Master _
Coail Manufacturer |U-¢-LDDH
RPM (1130
Powes [0 [EEEE =]
[~ Motor Condition [Check if NEW]
Mew Project Delete Project Delete Motor Service Notes ::l |

Motor information can be changed or added by clicking in a field. If motor
information is changed, it is changed for all Project #s under that ID#.

Customer name and motor ID# cannot be changed without deleting and
re-entering the info in question. Project No: See “New Project” below.

NOTE: Ifyou click “Delete Motor”, all data contained in that ID# directory will
be lost. If useful data exists consider adding a new ID# instead of deleting.

View /Print Past Tests and reports are covered in the “View Previous Test
& Set Pass/Fail Condition” chapter. See Page57.

Test: Click the button to do a test. The Test Summary screen comes up where
test related info is entered.

Test vs. Master Coil: This function is used when testing a series of identical
coils or windings such as form coils. See {Ref}

New Project: To test a motor that has been tested before click a previous
Project No on Screen 1-Motor Selection. Then click the “New Project” button
on this screen. Enter the Project/Job # and click enter/return.

Service Notes can be entered before and after a test. Click the button. A PC
keyboard or remote radio or Bluetooth keyboard must be used.

NOTE: The notes are not part of any reports generated by the iTIG Il or TRPro
report software. The notes can be printed separately and added to a report by
the user.
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Add Test Information Model C & D: When the “Test” button is clicked on the Motor Information
and Test Description for screen, the Test Summary screen below comes up.
Model C&D The information entered is specific to the test about to be done and only
stored for that test.
Test Summary
Test Information
Test Deseriplion
|
Test Summary Screen Repair Stage
- No Tests Done |
Text Equipment # Operator Powrer Pack #
573613 [ [

NOTE: The above information makes it easy to identify tests later, and

the information can be automatically transferred to the Cover page of

the test report. It also appears in a table in the report. The information is

tied to the test, not to the ID#.

- — I v
Return to: & J i) | . | e ‘ | Ny ( — o
~—— -
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Information screen
Page 15

Set Pass/Fail Page 53
to Page 55.

Test Description: Enter information such as Stator, Assembled Motor, Ro-
tor Coil or anything that helps identify what is being tested.

Repair Stage: Enter the condition the motor is in or reason for test such as
Maintenance etc., etc., Field Test, Spare before installation, Incoming or Ini-
tial test, After cleaning, Pre dip and bake, Final test, etc.

Operator: Enter test operator name or initials.
Power Pack #: If a Power Pack is being used, enter the asset or ID#.

NOTE: The tester remembers the last 30 entries for each field and will auto fill
the field when the first one or several letters are entered.

Test Equipment #: This is the asset number for the tester. The default
number is “Electrom + last digits of the S/N”. Change the
number by clicking the Info button on the main Motor Selec- 6
tion Screen, and enter your number under “Test Equipment
ID”. See or return to Page 15.

Access: The Test Summary screen can be accessed at any time by clicking
the Tab circled in the picture above.

When Info Can Be Entered: The information can be entered before, during
or after a test is done. During: click the Test Summary Tab. After: Click
“View Past Tests”, select the test, click “Display Test’and enter new data in
the Test Summary.

Any time during testing, click on the Test Summary tab to see the progress,
and maybe to see where you are in the test sequence after a break.
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TabS at the BOttom Of Screens Customer; XYZLTD Project No.: WO 456791 Tes! Date; 1111672013 18:38:25
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Information entered before will auto populate the field as in the picture be-
low. The letter “I” was typed and “INCOMING” pops up. If this is what you
want click the “Next Field” or TAB button circled and the Operator field

pops up.

Test Summary
Test Information
Test Desoription
[ETATOR.
Repalr Stage
[COMNG

Enter Data

Repair Stage TNCOMING

1 zla s| s 5‘? 3‘9 0|+~ @

TAB: If you do not want to enter anything in a field or move to the next
field, click the TAB button.

Next Step: When information entry is finished, click on the SETUP tab to re-
view the setup or to start an Auto Test sequence with a Model D.

Alternatively click on any test tab at the bottom of the screen to start any
individual test. The normal sequence of tests is from left to right.

[ERIE]

L
L]

I

Test Summary
On-line tests

Surge tests

Tests available vary with _
model and options. Meg and Hipot tests

. . CLZ measurements
Only available test and in-

formation tabs will show. Low resistance

Setup
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SETUP SCREEN
ALL MODELS - AC

For DC motor setup
screen go to Page 70

Recommended Test Voltage
or Design Test Volts

Return to:
Prepare for Test, click

Pagel7.
Test Setup Mod B Page 24.

Failure Limits Page 33.
Perform Hipot and Step Volt-

age Test Page 43.
Surge Test Page 46.

Pass/Fail Model B Page 56.
DC test Setup Page 70.

Enter Any Test Volts
Number Directly

Leakage Current Limit
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Model A: Setup is the first screen that comes up with A models after the start
screen. Model A does not have an AC/DC selection and no winding Tempera-
ture. Both AC and DC motors can be tested.

Model B: After clicking on the “Test” button on the Motor Information screen,
the following AC motor setup screen comes up.

All Models: The formula determines what voltage the motor is tested to in
Hipot and Surge. Hipot voltage is increased manually for A and B models.
Surge tests are automatic for all models,

Formula for Design Test Voltage
ng Added Extra Test Voits
Multiplicr Volts Volts Multplicr
(|2 X |a160 + [1000 3 |1 = 0320

Overcurrent Tripout Winding Temp. [*C)
Level {pA)

1000 | 0

@ AC ¢ DC ’
Power Pack

The tabs below the blue message line indicate which tests
and screens are available. They vary with models and op-
tions. The tabs are not present if tests are not available.

Cumonee: AAA MOTORS AND PUMPS  Project No.: 6402 Test Date: 17402014 13:00:57

Click in any field and a keyboard comes up so other values can be entered.

Test Volts Field: You can click in the Test Volts field in the formula to
override the formula and enter any number.

NOTE: The background color of the field turns gray when the Test Volts does
not match the formula as shown below.

Fornula for Design Test Voltage -
Oparating Added Extra Test Vales
Hultiplier Vales Vales Hultiplier
(@F X |60 + 1000 )X )b = |2750

Current limit or Overcurrent Tripout Level for leakage current in Megohm
and Hipot tests are set on this screen in micro A (pA). The default from the
factory is 1 mA (1000 pA).

AC/DC Motor Type (B-D models) is an indicator. To change the type click
the Exit button (folder) and change the type on the Motor Information screen.
If tests have already been stored, all tests for that ID# will change type if AC/DC
is changed.

NOTE: If testing in NO DATA SAVE mode, change the AC/DC type any time.
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Winding Temperature
B to D Models

odel A: Go to
age 33

Power Pack

odel B and C:
oto Pa_ge 24
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Winding Temperature needs to be entered if data is to be compared to data
taken in the future when ambient and winding temperatures are different.
Winding Resistance and Megohm measurements are recalculated to a stan-
dard temperature used by international standards.

The measurements are standardized to the following fixed temperatures:
e Winding Resistance: 20°C.
e Megohm measurement: 40°C.

Temperature Impact:
e The winding resistance increases with temperature

o The megohm resistance of the insulation to the frame (ground) de-
creases with temperature.

Therefore, if the current winding temperature is measured to 50°C, the
standardized winding resistance will be a lower number (at 20°C), and the
megohm insulation resistance will be higher (at 40°C) than what is actually
measured at an actual temperature of 50°C.

ITIG Il Default Temperature: 20°C.

How to Measure Winding Temperature: It can be measured with an infra-
red temperature gun pointed at the windings or at some accessible part of the
equipment that will be closest to the winding temperature.

If a temperature measuring device is not available, ambient temperature may
be a crude approximation. If the motor has just been powered down, if it is
exposed directly to the sun or inclement weather conditions, or if the motor
has recently been baked, the winding temperature can be very different from
the ambient temperature.

Power Pack: Click this button if a Power Pack is connected to the iTIG Il and
the Power Pack is used for the test. This will disconnect the high voltage
section and output leads of the iTIG II. Information displayed on the screen
will come from the Power Pack (PP).

After clicking the PP button the Zero Volts Lockout checkboxes appears.

Zero Volts Lockout (energize lock): Prevents the PP from energizing without
returning the Output Voltage Knob on the PP to zero.

CAUTION: By un-checking this box the PP energizes at whatever voltage the PP
is set at in Hipot and Surge.

See the separate Power Pack Manual for instructions.
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ADDITIONAL MODEL D Modtle D can .be operated in fully automatic mo.de“for AC motors. T}‘I'IS may
require additional setup. On the Setup screen click“Auto Mode Setup”.
SETUP FEATURES
% AC ©DC
Powver Padk
Setup Screen
Model D
Auto Mode Setup Start Full Auto Test ‘
Customer: ASDHG  Seral 8 123455 lest Dabe: 1407 MW U2 42-40
Tl ERIER ER ISR L
The screen below comes up.
NOTE: All tests including low resistance are done through the same 7 leads, all
lead switching is done automatically by the iTIG II D.
Select Tests to Include in 1. Select the tests to be included in the auto test sequence.
Auto Test Sequence If pressed (green) the test will be included. In the example below the
megohm test will not be included. Low Resistance, Hipot and Surge will.

2. Check that the correct test profiles are selected. If not change the
profile. See next pages.

3. Check that the failure limits for each test are appropriate. If a limit is
exceeded the test sequence will be aborted automatically. Click in the
box to change the limit.

Auto Mode Setup
Sackade i Foll Green clicked buttons will be Limits
Auto Test included in a test sequence
Delta R
%
Megohm Profile: Lﬁs 1000 -
= || [oar - [&f [swe
Auto Mode Setup Screen
Model D ; .
ode Hipot Profile: e
= | [StepTest-5 - [ 2x
Return to: Surge Profile (3 Coils):
Auto Failure Limits _ Wave Diff.
Page 34 P ;‘;"':5 100% L-L| 10 %
Automatic Megohm Test
Page 41

Save Motor Test '
Step Voltage Auto Mode: mm“mrmn Exit Setup |

Model C Page 44
Model D Page 45

Once everything is set, click “Exit Setup” to use the settings for this test only.

If the settings were changed, the iTIG II will go back to the default settings for
the following test. See “Default Setup” on the next page.
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Default Setup System Default Settings: This is the set of settings on the Auto Mode Setup
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screen that first comes up both after a new ID# has been entered and when a
test is done in “No Data Save Mode”. This mode is entered after clicking the

“Test w/o Data Save” button on the Motor Selection screen.
Test w/o Data Save

Set System Default: Click the “Test without Data Save” |
button on the Motor Selection screen. Proceed to the Auto Mode Setup
screen, adjust the tests to be included, test profiles, Megohm Test Voltage,
and failure limits as necessary. See next page. Then click the “Save Defaults”
button. The “Save Motor Test Configuration” button on the Auto Mode Setup
screen changes to “Save Defaults” in No Data Save Mode.

Test without Data Save Defaults: If this button is pressed on the Motor
Selection screen no data will be stored. By clicking “Save Defaults” on the
Auto Mode Setup screen the settings become the new System Default and will
remain the default until changed and saved with the “Save Default” button
again.

ID# Defaults: When data is to be saved an ID# is selected on the Motor
Selection screen. When clicking Auto Mode Setup on the Setup screen (see
previous page) the System Defaults will be on the Auto Mode Setup screen if
no ID# defaults have

. Auto Mode Setup

been set previously.
To set ID# defaults AdaTem i
adjust settings as nec- EI .“‘"":':ﬁ
essary (see next '
Psage) arl\l/ld tCthTth?c Megohm Profile: vors | 1000 "

avg (_) 01; es |__ (DAR - [& 5 M
Configuration” but- =
ton to save the set- _ Hipol Profile: —
tings for this ID#. =1 [1-Point Hipet -] [&f [T
Then click “Exit Set- -
up" to proceed. L Surge Profile (2 Coils): e

! Taesd =

If the next test can [P wis| IS e

use the same default
settings you do not bt Satup
have to go to this

screen during setup. However, it is good practice to check the settings.

The next time this ID# (motor or coil) is tested in the future, this test config-
uration setup will be used for the test.

Start test: Click “Start Full Auto Test” on the Setup screen and then the red
Start/Stop button on the front panel. All tests selected above will be done
automatically with

no operator inter- Overcurrent Tripout wWinding Temp. {*C)
vention. teecl il

(o0 [ 2

To manually stop a

test sequence, press
the red Start/Stop & AT © BC f ‘
button on the front — Drwer Poet |
panel.

Auto Mode Setup start Full Auto Test I
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Change Auto Test Profiles To change profiles:

Megohm: Click in the Test Volts field (burgundy box) to change the voltage
a megohm, DAR or PI test will go to.

The tester comes with pre-programmed profile options for Megohm and
Hipot. Other profiles can be added by the users. See below.

Choose a profile: Click the pull down menu to the right of the field. In the
picture below the Megohm pull down menu has been clicked. Click on the
profile you want, in the picture DAR, meg test with 30 and 60 sec data points.

Profiles are programmable: Test voltages, voltage ramp speed, the amount
of time to hold each voltage, the number of steps and the times to record data
can be programmed by the user. Contact Electrom for instructions.

View Auto Test Profile Details Profile Details: Click the button to the right of the field on the right side of
the picture below.
Test
Megohm Profile: Volts 1000
DAR - ‘
2 - Point PI
10 - Point PI

Auto Mode Setup Screen =

Megohm Auto Profile Detail T

Surge Profile (3 Coils):

Hipot: This can be a one shot Hipot test or a Step Voltage Test. The end
voltage for the test is determined by the Design Test Voltage formula on the
main setup screen. The voltage ramp rate is programmable. If low inrush
current is desired, program a low ramp rate. The default is 1000V /sec.

Test
Megohm Profile: Volts 1000

=1 [oar ~| @

Hipot Profile:

Step Test- 10 - &

Auto Mode Setup Screen
Hipot Auto Profile Detail =

1 - Point Hipot

Step Test-10

| [ ] O

Surge: The surge voltage is also determined by the Design Test Voltage
(DTV) formula. One can modify this surge voltage two ways:

1. Seta % of the DTV in the Surge Test Volts field. For example 75%.
2. Enter a number instead of a %. The number will be the test voltage.
NOTE: Never set a number as a System Default. This will cause under
or over voltage tests of motors with different operating voltages.
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CHAPTER 5 Failure Limits & Automatic Shut-off

FAILURE LIMITS, ALL
MODELS

Failure Limits Types

Return to:
Step Voltage Test Page 44.

View Previous Tests and
Set Pass/Fail Conditions

Page 56
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Failure limits for all tests must be established by the user both for manual
and automatic models of the iTIG II. They are usually based on IEEE, EASA
and other standards, as well as on company policies and experience.

Following is a table with the limits that are built into the iTIG II by model.
These limits will cause the test to shut down if exceeded.

Failure Limits by Model| A | B | C | D Tests U Sing e
Limits

_ — Meg/DAR/PI
Over-current (Limit: pA) XX | X | X Hipot,/Step Voltage
Arcto Ground Detection | | | y | x Meg/DAR/PI
(fixed detection) Hipot/Step Voltage
IR (Limit: megohms) X | X | Meg/DAR/PI
ROC (Limit: factor) X | X | Step Voltage
DeltaR % (Limit: %) x |Low Winding

Resistance

% Wave Difference X | Surge

(Limit: %)

IMPORTANT: If a failure limit cannot be set in the iTIG Il for automatic shut-off
and recording of a fault, you must review the test results visually and determine
if the test has passed or failed based on your company’s policy or your own
experience.

Over-current Tripout Limit: The leakage current from the windings to
ground is measured in all meg and hipot type tests. If the leakage current is
higher than the limit, the test is automatically terminated (all models).

Set the limit on the main Setup screen, Page 28. The default is 1000 pA (or 1
mA). This may be too high in some cases.

Arc Detection Tripout: If an arc to ground/frame during a Megohm or Hipot
test is detected, the iTIG II terminates the test. There is no limit setting for
this fault with any model.

Insulation Resistance (IR) Limit: The minimum Megohm value allowed
during a Meg test (not checked during a Hipot test). Default = 5 megohms, a
number used in some standards. It is too low for new and rebuilt motors, and
can be too high for certain types of used equipment such as submersible
pumps. For models that can set this limit (C&D) it is checked on sample point
boundaries (i.e. after a measurement has settled.)

ROC Factor: Maximum Rate-Of-Change (ROC) or acceleration allowed for
Hipot leakage current in a Step Voltage test. With C&D models it is checked
for step tests of 3 or more points. It is NOT checked for leakage currents <=
10 pA. Default = 2x. See next page for more info.

Delta R %, Low Resistance Limit: The maximum % deviation from the
average of the three measurements between leads for a 3 phase motor. Delta
R is calculated after all 3 lead sets have been measured. Default = 2%.
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Return to:
Hipot and Step Volt-

age test Page 44

Auto Failure Limits model C

Auto failure Limits Model D
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Surge Wave Difference % Limit: The % WD is calculated by all models as
the RMS difference between a given pair of surge waves divided by the mean
RMS amplitude between the 2 waves.

For the D model, if any wave pair in a set exceeds a %WD limit, the limit error
is flagged. Default = 10%. This % is too low for certain conditions. A gray area
exists around 10% where operators must take all conditions into account and
make a judgement about wether the result is a Pass or Fail.

DAR and PI Failure Limits: The iTIG II does not set limits for these tests.
Good motors may have results that by the numbers alone might be consid-
ered bad. The result of modern insulation is low levels of polarization in the
insulation, and leakage currents that settle in a very short time. This can
make pass/fail determinations difficult. Use DAR and PI results as an addi-
tional piece of information to the other tests. Multipoint PI tests can be useful
when compared over time.

ROC Factor; Additional Information: ROC is calculated as the ratio of the
most recent sample (in pA) over the previous sample (in pA).

If the leakage current accelerates as the voltage increases, a tripout condition
may be imminent (step 2-3 delta is higher than step 1-2 delta by some factor).

The test is automatically terminated if the acceleration or Rate of Change
exceeds the Limit Factor.

With the default setting of 2, the rate of leakage current increase would have
to double before the test is terminated by the iTIG II, and the leakage current
would have to be a minimum of 20 pA. Leakage numbers below 10 pA are
ignored for ROC limit calculations. If the current goes above 10 pA in the next
step, 10 pA is used as a plug for the previous step in the calculation.

Any number with up to two decimals can be entered as the ROC factor limit.

Model C: This model has automatic Meg/DAR/PI/Hipot and Step Voltage
tests, and therefore has IR and ROC limits set by the user to automatically
shut off a test (in addition to over-current tripout). The IR

limit is set on the Meg/DAR/PI “Auto Mode” screen Page 40, Limits
and the ROC limit is set on the Hipot “Auto Mode” screen m

Page44.
488 Delta R
Delta R and Wave Difference, %WD, have no failure limits. 2 9

Failures must be noted visually and the condition set on the
Test Summary screen manually.

Model D: The Limits picture is a section of the Model D Auto IR
Mode Setup screen. See Page 30. In addition it has an over- 5MQ
current tripout limit set on the main Setup screen.

If any limit is exceeded in an Auto Mode test sequence, the
test sequence will be terminated. ROC Factor

| 2X

Any model: When failure limits set in the iTIG II are exceed-
ed, the iTIG II will display a failure message with yellow
background at the bottom of the screen. Wave Diff.

15 %
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FAILURE MESSAGES

Following is a list of Test Failure Messages displayed by the iTIG:
o “IR Fail”: Either an Arc Detection, Over-current limit or IR limit exceed-

DISPLAYED BY THE ITIG 11 ed. This failure is latched for the test run and can only be changed man-

35 of 87

ually on the Test Summary screen. This is a serious condition and
typically not caused by limits set too tight with the exception of the IR
limit.

Failure Limits by Model| A | B | ¢ | p | Tests Usingthe | Test Failure

Limits Message
_ R Meg/DAR/PI .
Over-current (Limit: pA) X X | X Hipot /Step Voltage IR Fail
Arc to Ground Detection Meg/DAR/PI .
(fixed detection) X|x|X Hipot/Step Voltage Ll
IR (Limit: megohms) X| X Meg/DAR/PI IR Fail
ROC (Limit: factor) X| X Step Voltage Step Fail
Delta R % (Limit: %) x |Low Winding = Re- | p o1 R Fail
sistance
7 .
)% Wave Difference X Surge Surge Fail

(Limit: %)

e “Delta R Fail”: The Max Delta R limit for resistance is exceeded.
B & C models can set this failure manually on the Test Summary screen.
[t is set automatically with the D model.

e “Step Fail”: The Step Voltage leakage current Rate of Change (ROC) limit
is exceeded. (If the leakage current accelerates rather than increases lin-
early as the voltage goes up, the insulation to ground is weak and a flash-
over or arc-over may be imminent.) It is set automatically for C & D mod-
els.

If an internal failure occurs such as “Loss of HV Sense”, “Inter board
communication error” or other failures, the iTIG II will not measure
the potential in the windings. If such a failure happens during or after
a Meg or Hipot type test, make sure the winding(s) are discharged be-
fore handling the equipment being tested.

e “Surge Fail”: The % WD (wave difference) limit is exceeded. This failure
will only stop the test for a D model in full auto test mode, e.g. an auto-
matic test sequence of tests or a set of 3 surge comparison tests.

When any of the above failure flags are set, the overall “Off-line Motor Rat-
ing” is automatically set to FAIL.

TIP: Sometimes a failure may occur because a limit is set too tight.
Review the limit, adjust if appropriate and retest.

IMPORTANT: If there is a dead short to ground and any type of Meg, Hipot or
Step test is attempted, there will be a message on the screen saying “Test Fail-
ure - Windings Shorted to Ground”. Measure the resistance to the frame before
proceeding.
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CHAPTER 6 Perform Tests of AC Motors

TYPICAL MEASUREMENT  Measurements and tests should be done in the following order:

AND TEST SEQUENCE 1. Low resistance coil/winding measurement (Model B, C & D)
2. Megohm measurement (can be DAR or PI)

3. Hipot or Step Voltage test
4. Surge Comparison test

For the CLZ option (Capacitance, Inductance, Impedance etc.) go to {Ref}
These measurements are typically done before or after the low resistance
measurement.

Model A does not have low resistance measurement. Go to Page 38 Megohm.

Model B & C: Connect the Kelvin clamp lead set to the circular connector

LOW RESISTANCE (R/CLZ, center front panel) . Then connect the 3 Kelvin clamps to each of the
MEASUREMENT, 3 leads of a 3 phase motor.
MODELB,C&D Model D: Use the 7 high voltage Kelvin clamp lead set for all tests.

NOTE: The two sides of a Kelvin clip jaw should not touch each other, only the
lead conductors.

Click on the resistance tab at the bottom of the screen.

One measurement can be done at a time by clicking in the appropriate lead
ohms field /box, or all three can be done automatically by clicking on the 3 coil

Winding Resistance @20 °C

Lead Lo (9] 4
Click here andoﬁg | 2 -  MaxDelta R (%) g%

one test is done tead31| o 7

Winding Temp. (*C}: 20.0

Winding Resistance
Screen
Click here

Select the Desired Coil Ohms Box or 3 Coil Button 1o Begin Measurement 4—

__ACHolor Tests |

Cancel - mOhms ¥ Use HV Leads

pal &) Fal e

star button on the right side of the screen. See instructions on the screen.

¥

Max Delta R % Max Delta R % is used for 3-phase measurements. It is calculated after all 3
lead sets (phases) are measured. Delta-R % is recalculated when a lead pair
is re-measured.

The Max Delta % is the largest percentage delta from the average of the 3
measurements.
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More Details on Coil
Resistance Measurements

Error Messages

Coil Temperature
Compensation
Model B,C&D
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Coil resistance can be measured individually, or in AC mode all 3 coils can be
measured by clicking the 3 coil star button.

In DC mode each coil is always measured using Leads 1 & 2.

Errors: If a measurement error comes up saying the test was unstable, check
the Kelvin clip connections. Make sure the connections are good and that
each is done the same way. The upper and lower jaws of a clip should not
touch each other. Also, if connecting to lugs, make sure they are clean. Brush
them if necessary.

IMPORTANT: If there is significant leakage to ground from the windings, the
measurement may be unstable.

NOTE: There can be no varnish, paint, grease, oil or dirt etc. where the clips
connect.

Model D:

IMPORTANT: the OHMS-FAIL flag (or failure message) is only set when lead set
3-1is measured. Therefor the user should always measure leads 3-1 last in the
series if operating in manual mode. In auto mode the series is always done in
the right order.

This is to allow a 3 pair or Full Auto sequence (i.e. resistance, Megohm, Hipot,
Surge etc) re-measurement to be done without terminating early.

Termination could be due to a false imbalance that may have occurred due to
an incomplete measurement of the full lead set.

An example of this would be when a Full Auto or 3 coil test is run with a clip
improperly connected. The test will terminate with a Delta R% error after
the full lead set has been measured.

The user will adjust the clip and want to re-run the full auto test from the
start without using the previous data in the Delta R calculations.

Coil temperature (B, C & D models) is entered on the setup screen.

IMPORTANT: This must be done before the Test Mode is exited. It changes the
results accordingly. The temperature can be added any time before, during or
right after the measurement is done, but NOT once you go back to the Motor
Information screen or main Motor Selection screen, i.e. out of the Test Mode and
back to do another test or select another ID # (motor) to test.

The default setting for temperature is 20°C.
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MEGOHM, DAR AND PI
TESTS ALL MODELS

Output Lead Connections

Start Megohm Measurement
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Megohm Measurement is the measurement of the insulation resistance to
ground. It is typically done at 1,000 V, but can also be done at a lower or
higher voltage. The measurement is often taken after one minute or when the
leakage current is stable.

Dielectric Absorption Ratio or DAR is the megohms measured at 60 sec-
onds divided by the megohms at 30 seconds.

Polarization Index ratio or PI is the megohms measured at 10 minutes di-
vided by the megohms at 1 minute. The tests will terminate if the leakage
current limit is exceeded or if there is a flash-over.

Failure: A test has failed if the iTIG II trips out because of a ground fault or if
the megohms are lower than a certain number determined by the user. Stan-
dards such as EASA and IEEE make recommendations.

Click the “pA/MQ” tab at the bottom of the screen to get the Megohm screen.

Connect red output leads 1, 2 & 3 to each phase of a 3 phase motor, and the
black ground lead to an unpainted part of the motor’s frame. The same con-
nections will be used for all Hipot and Surge tests for A to D models.

The D model’s output lead set should already be connected correctly if a
resistance test was done first.

IMPORTANT: With B and C models, disconnect the low resistance leads
from the motor before doing a Meg, Hipot or Surge test.

Any Model: Press and release the red Start/Stop button and raise the
voltage to the desired level with the voltage control knob.

To finish the measurement, press the red button again.

IMPORTANT: If there is a dead short to ground and any type of Meg, Hipot or
Step test is attempted, there will be a message on the screen saying “Test Failure
- Windings Shorted to Ground”. Measure the resistance to the frame before
proceeding.

Wait for the windings to discharge completely before touching the
motor frame, windings or clips. The iTIG II indicates when the voltage
in the windings is near zero, but this is not a guarantee that it is. High-

er Pl requires a long discharge time. Residual polarization may ele-

vate the voltage in the windings after leads are disconnected.

EXERCISE EXTREME CAUTION when handling equipment after a Me-

gohm, Hipot or Step Voltage test to avoid electric shock.
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Model A Model A: For a 1 minute

odel A: Go to
age 43

Model B

Temperature Standardization

DAR and PI Tests

odel B
o to Page 43
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test tick the “Minute Tim-

Hipot MegOhm

Start/Stop button, a timer Output Volts S Lk
appears in the lower right

corner. Stop the test with -

the Start/Stop button after M

one minute is reached. Motor Operation Voltage 60

DAR and PI tests are done
manually. Record the Me-
gohm results at the times -
described above and calcu-

late the ratio. 8 ﬂ (1]

- Fiwste e

Model B: For a 1 minute
MegOh,
test tick the “Minute Tim- e

1 Minute” box, press the Output Volts Y
Start/Stop button, a timer

appears in the lower right _ _
corner. The test will auto- M1l @ 40 *C
matically end after 1 min- Motor Operation Voltage | 460

ute.

Stop the test at any timd
with the Start/Stop but-

ton- eopinamas WALD BOAN Sedisl ¥ EINAE Tew Dalis 11517083 14 2d 98

Tick boxes for 1 min test

-

# e ot e !_!

If temperature is entered on the Setup screen, megohms will be calculated
for 40 °C.

IMPORTANT: Megohms standardized to 40 °C should be used when measure-
ments are to be compared over time so differences in the measurements due to
temperature are eliminated.

In Megohm mode, 2 points can be recorded in the iTIG II B to calculate DAR
or PL
Procedure:

1. With the Minute Timer ticked, press the red start button and manually
increase the voltage to the megohm test level (often 1000 V).

2. When the timer reaches 30 sec for a DAR test or 1 min for a PI test, click
the down arrow button on the screen. The first Data Point is stored.

3. When the timer reaches 60 sec for DAR or 10 min for PI, press the red
Start/Stop button to terminate the test and store the data.

4. In order for DAR or PI calculations to occur automatically, the sample
points must be taken within +/-3 seconds of the time points in step 2
and 3.

5. The DAR or Pl ratio is calculated, displayed and stored.
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Model C - Automatic Tests

Automatic Meg, DAR and PI Tests

Return to:
Auto Mode Failure
Limits Page 34
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Hipot MegODhm

Output Volts pA Leakage

M

ML) @ 40 *C
Motor Operation Voltage Al

I Mumite T Hum!rtllty 53.5 %%

Auto Mode

Humidity: For the record and reports only. No formula exists that calculates
the impact on Megohms, but the M(s tend to drop with humidity.

Temperature: If it is entered on the Setup screen, megohms will be calculat-
ed for 40 °C.

IMPORTANT: Megohms standardized to 40 °C should be used when measure-
ments are to be compared over time so differences in the measurements due to
temperature are eliminated.

Click “Auto Mode” button (green when pressed) and one of the 3 test buttons
at the top of the screen. For a standard 1 minute Meg test, use DAR.

Adjust the IR Limit: Click in the box and enter another value. The measure-
ment will terminate if the MQs are lower than the limit. It will also terminate
if there is a sudden flash-over.

Select the Desired Automated Test
Automated M I]Dl'n‘n Tasls

IR Lim&

2 = Point P | 10 = Paint P DAR 5 M0

Test Volt 1000 Clickin the field to
| change Test Voltage

Done

Motor Operation Voltage = 460
Indicates test chosen.
Changes when “Done”

is clicked.
Ao Test Proflile

S Auto Mode

Customer: XYZ LTD Project No.: WO 45781 Test Date: 111872013 15:54:28
Tm—al =
v]|

When the setup is complete, click “Done” to return to the Megohm screen.

Humidity | %

1.....
a

F3[E3)[FI}
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“Auto Mode” Button: Remains
i green after “Done” is clicked to
Sl e o thusa indicate that Auto Mode is ON,
o | 0 - Poard 19 5 M
DAR/PI Auto Mode and the test selected is noted to
Setup Screen / — the left of the button.
del C Test Voltage = 1000
Mode New Test Selected | Press the Red Start/Stop but-
Do | ton and wait for the test to fin-

10 Point PI Test and Graph

Model D - Automatic Tests

Return to:
Auto failure Limits Model C

Page 34.
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ish.  Data is automatically
stored (unless the “Test w/o
Data Save” button was clicked).

The DAR or PI ratio is calculat-
ed, displayed and stored along
with other data.

Motor Operation Voltage 460

10 Point PI: Data is stored every minute and a graph is created. Click on the
graph button to view the graph (the down arrow turns into a graph button).
See example of a graph on the next page under Model D. The C Model does not
have the “Trend” button on the graph screen, otherwise they are the same.

NOTE: The Megohm value is always recorded at the end of any Meg, DAR or Pl
test and included in reports. The report also produces a table with megohm
values by minute.

Model D: To do a manual test, press the Start/Stop button and dial up the
voltage. Click Start/Stop to end the test.

Humidity: For the record and
reports only. No formula exists

e that calculates the impact on

— - - Megohms, but the MQs tend to
alle Dutput Volts drop with humidity.

@ ;E - - Temperature: If it is entered

on the Setup screen, megohms
will be corrected to 40 °C.

IMPORTANT: Megohms stan-

dardized to 40 °C should be used

- when measurements are to be

MO vt G compared over time so differenc-

wl|la] [=]]] [ _ es in the measurements due to
temperature are eliminated.

M1 @ 40 "C
Motor Dperation Voltage ol

Humidity B2 %

Barte Tt Berwige
18 Pk Y

Automatic Meg, DAR or Pl test only (without multi test sequence): From the
Megohm screen, click the “Auto Mode” button, it turns green.

The test already selected on the Auto Mode screen (Page 30.), accessed from
the Setup screen, will appear to the left of the Auto Mode button.

To change the test profile, for example from DAR to PI or to any other test
the D model user has programmed (profiles are programmable), click on the
main Setup screen tab (tools tab) on the bottom left of the page and then on
the “Auto Mode Setup” button. See Page 30.

Change the profile. Exit setup, click on the Megohm tab to return to the
Megohm screen and click the Auto Mode. The test just selected will appear to
the left of the button.

Start the test by pressing the Start/Stop button and wait for the test to finish.
The test will be automatically terminated if failure limits are exceeded.
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DAR/PI Auto Mode Setup
Model D
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To view graphs: Tests with more than 2 points produces a graph button
(circled in red). Click the graph button after the tests is finished. Below is an
example of a 10 point PI graph.

Click the up arrow to see the other points displayed in the meters.

Optional: Add Humidity at this point if this is not already done.

Hipot MegOhm
10 Steps
Sbeu
Output Volts pA Leakage

@ 62500 1563

| 3.9 s
Motor Operation Voltage | 4160

PI
[ Minute Timer Humidity | 45.8 %
Auto Mode ‘
Customer: AAA MOTORS AND PUMPS  Project No.: 1089 Test Date: 12152013 08:48:58
- = B W
| @ | W J LWERL, (RN e | ﬂu A | = | \{J-
n:
s0s 1 -
a i :-;.c; I
uChms 150 - -
102 :'
| =t (W B O B I {0 | LE & L
4 [ | [ | !
T M
4  IECH Enit Test Volts= 1000

Wait for the windings to discharge completely before touching the
motor frame, windings or clips. The iTIG II indicates when the voltage
in the windings is near zero, but this is not a guarantee that it is. High-
er Pl requires a long discharge time. Residual polarization may ele-
vate the voltage in the windings after leads are disconnected.
EXERCISE EXTREME CAUTION when handling equipment after a Me-
gohm, Hipot or Step Voltage test to avoid electric shock.
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HIPOT AND STEP VOLTAGE
TESTS

Manual Hipot Test
All Models

Minute Timer

On the Megohm screen, click the “Hipot” button on top of the screen to get
to the Hipot screen below.

Hipot tests can be done manually. Leads are connected as in Megohm. Press
the red Start/Stop button and increase the voltage with the voltage control
knob to the Design test Voltage listed on the screen, or to the desired volt-
age level. Press the Start/Stop button again to stop the test.

IMPORTANT: Pressing the Start/Stop button any time during a manual or au-
tomatic test will terminate the test.

The Design Test Voltage is calculated by the formula on the Setup Screen.
See Page Page 28.

For a 1 minute test: Tick the “Minute Timer” box, press the Start/Stop but-
ton and raise the voltage. At 1 minute stop the test with the Start/Stop but-

MegOhm |
Hipot Test Screen _
Varies by Model Output Volts pA Leakage
Click herep

Wait for the windings to
discharge completely before
touching the motor frame, clips
or motor leads. Although the iTIG
II indicates when the voltage in
the windings is near zero, this is
not a guarantee that it is.
EXERCISE EXTREME CAUTION
when handling equipment after a
Hipot or Step Voltage test to
avoid electric shock.

Motor Discharging
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Motor Operation Voltage | 460
Design Test Voltage | 1920
o P T Humidity | 61.5 %

NOTE: Models A & B do not
have the Auto Mode button

UIMIAIL) (

Auto Mode

ghnd L] [

ton. The data is recorded when the Start/Stop button is pressed.

IMPORTANT: If there is a dead short to ground and any type of Meg, Hipot or
Step test is attempted, there will be a message on the screen saying “Test Fail-
ure - Windings Shorted to Ground”. Measure the resistance to the frame before
proceeding.

Discharging the Motor After Meg and Hipot Tests: The iTIG II will mea-
sure the discharge down to about 30V. This means there can still be a
charge in the windings, and with certain windings the charge can build back
up. SEE WARNING.

B model: Tick the “Stop After 1 Min” box and the test will automatically be
turned off.

C & D models: Use “Auto Mode” tests for automatic shut off. See next page.

Humidity, C &D Models: Enter data obtained from another device by click-
ing in the box. The humidity will be added to reports for information only.
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Step Voltage Test and Model A & B: Step Voltage test is done by manually increasing the voltage
Automatic Hipot Test in steps and manually writing down the voltage, leakage current and time
for each step. Continue on Page 46.
Auto Mode for Model C Model C: On the Hipot Test screen, click Auto Mode. The screen below

comes up. Click the 1- Point Hipot (1 step), 5 step or 10 step test. Each step
is held for one minute before the voltage is raised to the next level.

ROC Limit Factor The ROC Limit Factor can be adjusted by clicking in the box and entering a

Return to:

Auto failure Limits Model C

Page 34.

Pass/Fail Model C Page 54
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new number. The test is automatically terminated if the acceleration or
Rate of Change exceeds the Limit Factor. See Auto Failure Limits Page 34.

Select the Desired Automated Test

Automabed Hipot Tests

1 - Point Hipot Step Test-& Step Test-10

ROLC Lh'mt_Fittor
s X
Hipot Screen after
Auto Mode button is

ressed |
p Done

Motor Operation Voltage | 4160
Design Test Voltage | 9320

Humidity | %

Auto Test Profile _ .
Step Test - 5
Customer: AAA MOTORS AND PUMT™ S Zroject No.: 1089 Test Date: 1202872013 13:59:11

A= |E ] (ENEA ]

When the setup is complete, click “Done” to return to the Hipot screen.

The “Auto Mode” button remains green to indicate that Auto Mode is ON,
and the test selected is noted to the left of the button.

Press the red Start/Stop button and wait for the test to finish. Data is auto-
matically stored.

Graphs: For a 5 or 10 point Step Voltage test a graph is produced. See pic-
tures on the next page. The C and D models are the same except the C model
displays one test graph at a time.

Individual Step Results: Click the up and down arrows to see the pA leak-
age for each voltage step in the displays.

A A

Wait for the windings to discharge completely before touching the
motor frame, clips or motor leads. Although the iTIG II indicates
when the voltage in the windings is near zero, this is not a guarantee
thatitis.

EXERCISE EXTREME CAUTION when handling equipment after a Hipot
or Step Voltage test to avoid electric shock.




iTIG II Manual

clectram 140111-ENG-Rev 5
Jan 11,2014

Model D Auto Mode Model D: To change Auto Test Profile for Step Voltage click on the main Set-
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up tab (tools) and then on the “Auto Mode Setup” button.

Change the profile. Exit and return to the Hipot screen. See Page 30. Click
“Auto Mode” button and start the test with the Start/Stop button.

Once the test is done, click the graph button to see the result of the test.
See the individual data points by clicking on the Up/Down arrow buttons.

Hipot _ MegDhm |
5 Steps
Step
| o Output Volts pA Leakage
Time
Mins.
Motor Operation Voltage 4160
Design Test Voltage | 320
I Minute Timer Humidity | 47 %
Auto Mode ‘
Customer: AAA MOTORS AND PUMPS  Project No.: 6402 Test Date: 1212872012 1412211
= |[&] E] ||~ |2
& L LAKD | A B | |

With the D model one can click the Trend button (lower left side on the
graph screen below) and see current and previous tests for this motor in the
same graph. C models will display the current test.

Hipot Time Series Graph

T

g
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AUTOMATIC SURGE Surge Comparison tests are done automatically by all iTIG Il models. Click
COMPARISON TEST the Surge tab on the bottom of the screen to get the screen below:
)
ALL MODELS e The test voltage is determined by the Design Test Voltage formula on

the Setup screen. See Page 28.

e One phase in a 3 phase motor is energized at a time, the test result is
stored on the screen and compared to tests of the other phases.
For DC motors see Page 72.

e The buttons on the right side of the screen select the lead to be ener-
gized. The buttons turn green when they are activated.

e The buttons on the left select which tests are visible. See next page.

e A test set MUST start with lead 1. The iTIG II will determine the sweep
and voltage range to use while at a low voltage, and then increase the
voltage to the Design Test Voltage. Subsequent waves in the data set
are then locked to the same settings.

e Once the Design Test Voltage level is reached, the test will be shut off .

Surge Test Screen
- Before a Test

Click here _ _ ;
460 1920 .

Cutput Teal Vodtag

e || ™ | o oy |f"~': @ | '
To start and perform Surge tests:
Start and Perform Surge e Connect the output leads as in Megohm, one lead to each phase and the
Tests ground lead to an unpainted part of the frame.

e Button 1 on the top right of the screen must be green (default setting),
otherwise click it.

o (lick the red lightening bolt “unlock” button on the bottom right of the
screen to unlock and enable Surge. The button turns green and un-
locked.

e Press the red Start/Stop button.
e When the test is completed, click button 2 on the right side of the

odel A: Go to screen, click “Unlock” and press Start/Stop.
Eage 49 e Repeat again after clicking button 3 on the right side.
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Assembled AC Motor Test
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Model B, C & D: The picture shows typical waveforms from a small assem-
bled AC motor (with rotor installed). Larger motors will have more peaks
and valleys (ringing).

The waves indicate a problem since the frequencies are different in the 3
waves. However, because of transformer action between the stator and ro-
tor, the inductance chang-
es from phase to phase
depending on the position
of the rotor.

This is most apparent in 2
pole motors, is usually .
seen in 4 pole motors, and i
may not be seen atallin |
motors with 6 poles or
more.

In order to check if the
waves line up, it may be

necessary to turn thero- | = ||| = [ ™
tor. Following is one of
several possible procedures for for this process: .

1. With all leads connected, click the Rotor button on the right side of
the surge screen. The button turns green.

2. Energize surge on lead 1 (click unlock and then press Start/Stop ).
The surge voltage will go to a lower voltage than the Design test
Voltage and remain on for up to 2 minutes to allow the operator to
turn the rotor before surge is turned off.

2.1 Turn the rotor until the wave moves to the position farthest to
the left (has the highest frequency), then press the red
Start/Stop button to stop the test (any position of the shaft on
the first test is okay, but the above position is easy to find on
the next two tests and tends to produce the best wave).

Mark the position on the shaft/rotor as No. 1 with a marker
against a mark on on the frame so the position can be repeat-
ed.

2.2 Click test
lead 2 on the
right side of
the surge
screen and
energize. Ro-
tate the shaft
until the yel-
low wave 2
lines up with
surge wave 1
(green) and
stop the test.
Mark the position of the shaft as No. 2.

2.3 Click test lead 3 and repeat the process lining up the wave with
the previous two.
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3. Click the Rotor button to turn the low voltage surge OFF and do a
full design test voltage surge test set.

3.1 Rotate the shaft to position No 1, click lead 1 and energize
surge.

3.2 Rotate the shaft to position No. 2, click lead 2 and energize
surge.

3.3 Rotate the shaft to position No. 3, click lead 3 and energize
surge.

Customer LUI}? P‘ru_ge::'r MNo.: 16432 ‘I'e:ll:lll! imnrzma 11:16:18

| (L]

]

4. The 3 waves on the screen should now overlap almost perfectly.

l_: '__.,.,...:
A EIRR SHIE

._’_ —_

4.1 Use the %WD numbers to gauge the difference. If all 3 waves
will not line up during the low voltage test there is a short or
serious weakness in the windings and no further testing is re-
quired.

4.2 Ifthey do not line up in the high voltage test there is a weak-
ness in the windings that show up at higher voltages and the
test has failed.

4.3 There is a “gray” area around 10% WD where a motor can
have a failure or not. Results from the other tests, retesting,
and operator experience may be required to make a Pass/Fail
judgement. See next page.

5. The default failure limit for %WD is set at 10% for Model D. Adjust
this percentage on the Auto Mode setup screen (click “Auto Mode”
button on the setup screen- tools tab).
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Review Surge Results When the 3 phases are tested, all 3 waveforms (green, yellow and red) are
displayed on the screen as shown below. The waves are on top of each other
and it is a good result.

ME lectrom iTIG I Manual

. The difference between the waves, the Wave Difference %, or %WD, is dis-
Wave Differences, % WD played in the top right corner. A % less than 10-15% is typically good, but
different motors have different characteristics so the % WD is only a guide.
2307
Model A: Click to [
clear the screen

Surge Test Screen
- All 3 Waves Shown

View Individual Waves ) . .
To see just one pair of waves or one wave, click one or more of the green,

yellow and red buttons marked 1, 2 and 3 on the left side of the screen.

NOTE: The buttons must be pressed (ON) for the waves to be visible. If a button
is OFF the wave will NOT be visible. In the picture below only the yellow wave
2 is displayed.

Surge Test Screen [
- Only Wave 2 Shown

Return to:
View Previous Tests

Page 56
View Mod. D Surge Test

Page 59
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Points to Note

Re-test: Over-writing Test Data

Stretch and Compress a Wave on
the Screen

Mismatched Waves

50 of 87

To re-do a test, or to test a different coil on the same lead, and not over-write
the last test data, you must exit test mode and go back to the main Motor
Selection screen and start a new test. This can be done as many times as you
like.

This is the same for all types of tests, not only Surge.

To use a different setting such as “No Data Save”, you must also go back to the
Motor Selection Screen.

If a wave that has just been captured is too compressed or too stretched, tap
the right or left side of the screen to stretch/compress the wave.

NOTE: Stretching and compressing a wave can be done while surge is energized
on lead 1.

If the screen is tapped after a
test is done on lead 1 a small
arrow will appear on the side
of the screen as shown in the
picture to indicate that the |
next test will be done with a
stretched (or compressed, if §
the arrow is on the left side)
sweep.

Stretched means the width
of the screen represents a
shorter time period, therefore
you may only see the first oscillations of the wave if stretched too much).

Repeat the surge test to get the stretched/compressed wave.

To cancel the stretch/compress function (the arrow), tap the opposite side
of the screen before the wave is captured.

A good wave should be a flat line on the very right side of the screen.

Missing a Button Push: If you
tap any of the buttons in the
left or right gray frame, miss it
and instead touch the black [
wave part of the screen, the
arrow indicating a sweep
change appears. If you do the |
test the result is shown in the
picture to the right, the yellow
wave 2 is stretched compared
to wave 1. Click the left side of
the screen and redo wave 2. , | = || = | | =}
Alternatively redo wave 1.
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Occasionally, a surge wave may not reach the desired test voltage. This may

Surge Test Voltage not be due to a number of factors:

Reached _ _ L . .
e The coil has very low impedance and is being driven by the maximum

iTIG II voltage.

e Anoise spike was encountered that caused early termination. In this
case a re-run of the test will usually be successful.

e For the D model the Surge Profile in Auto Mode Setup is set at less
than 100% or at a number less than the Design Test Voltage calculat-
ed by the formula on the Setup screen.

e The motor is too large. This can be because the HP/kW is too high
and/or there are too many poles.

U More poles (slower RPM) increases the load for a surge
tester.

U If the load is too large the maximum energy the tester can
produce at 12 kV may not be enough to produce the desired
test voltage in the motor.

Contact Electrom for options and more information.

e Note that the voltage reached may not be exactly the Design test
Voltage

Before exiting test mode and going back to the main Motor Selection screen,
you can review the test just done by clicking on the test tabs at the bottom of
the screen.

Review Test Set Just Performed

You can also review old tests. This is covered in the “View Previous Tests”
chapter on Page 56.
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Balanced Coils Shorted Turns

Shorted Coils Shorted Phases

W

Short to Ground Open Winding
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CHAPTER 7 Set Pass/Fail Ratings for Tests

TEST SUMMARY SCREEN
MODELB,C&D
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Model A: This model does not store data or produce reports. Therefor it has
no Pass/Fail ratings. Go to {Ref}.

Test Summary: Click circled Tab. This screen has Pass/Fail ratings, and for
C & D models additional information about the test, see Page 26.

The Pass/Fail ratings appear only after the first test in a set is run.

The ratings are blank for tests that have not been run.

For Failures Types, Limits & Settings see chapter on failures Page 33.

Off-Line Motor Rating: Test Summary

This is the composite g o R

overall rating for the '

tests done with the iTIG .

I when the test object S e SRS

is disconnected from

power, i.e. off-line. It is [STIY - gt HE-L i Mt BLaking
automatically set based pass -SSR -

on the results of the S Wigat O Lo Mhalor Rustiong

tests that have automat- - . . '
ic failure detection. This fﬁﬁf—"'ﬂ?“ PASS \
varies by model and is s - I’:“;TG]”-"-L

explained below. custome _ : i

e Off-Line Fail: Ifany || lm | e=]l | Q [ |
testis listed as
failed, the Off-Line rating will be FAIL.

e Off-Line Default: Off-Line defaults to PASS unless a test failure is set to
FAIL automatically or manually.

e Off-Line Override: If you override the OFF-LINE rating it does NOT
change even as other ratings change. The only way to change an Off-line
rating after an override is with another override.

e Off-Line Overall Rating Options: Unknown, Pass, Fail, or Marginal
The Marginal rating must be set manually on all models. It can for exam-
ple be used when the resistance Ohms balance is a bit high, a meg test
has a lower number of megohms than the operator likes, a hipot test has
a high leakage, a step voltage test has a “knee” in the leakage current
graph but passed the test without arcing out, or a surge test is in the
“gray” zone for the WD%. “Unknown” is only used for On-Line ratings.

On-line Motor Rating, Model C & D: The on-line measurements are done
with a multi-meter or other instrument when the test object is connected to
power and running, i.e. On-line. Enter the results to include them in reports.
The rating is always set manually. The rating options are the same as the
Off-Line options above. “Unknown” can be used to indicate it was not done.

All other Ratings: Options are Pass or Fail. If the result is Marginal for any
individual test(s), this is indicated by setting the Off-line rating to Marginal.

NOTE: Only the tests performed will have Test Tabs along the bottom of the
screen in View mode. In Test mode all will show. Click the tabs to see the tests.
On the Meg/Hipot screen click Hipot to see Hipot results.
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Pass/Fail Override

PASS/FAIL SETTINGS
MODEL B

PASS/FAIL SETTINGS
MODEL C

Return to:
View Past Tests Page 57
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Change Rating: To change a rating click the pull down menu and then the
option you want. This can be done at any time during or after a test set.

[t can also be done in TRPro, the test report software running on a separate
PC. See pull down menu (red arrow) in the picture on the previous page.

Override of Individual Test Ratings: The user can override any ratings by
clicking on the pull down menu and selecting a different rating. If you over-
ride a rating and then re-run the test with a different failure limit, the over-
ride is replaced and the last result is reflected.
Exception: See Override for the On-Line rating on the previous
page. If overridden once, the On-line rating will only change if you
override it again.

DC Coils: The OHMS BALANCE rating becomes COIL RESISTANCE and is on-
ly set manually.

Model B: Ohms Bal-
ance and Surge ratings
MUST be set manually
since there is no failure
limit. If these are not
set manually, the tester
assumes they passed. Db . Baanon Megisan

Test Summary

Red boxes: Set ratings manually
Blue box: Ratings are set automatically

If for example a surge
test failed, set the Surge
rating to FAIL to cause
the Off-Line rating to
change to FAIL

Model C: See Model B

above, the Ohms Bal- it ey

ance and Surge ratings Test bascription

MUST be set manually. : _ (e

In addition the C model _ Vs Bt & = Purees Fuch
has a Pass/Fail rating

for Hipot Step Voltage —r— == e

Tests which is set auto- SN - S
matically based on the
ROC failure limit. See

Page 44.

i Linn Hotor Puting

Curiloemir. KYZLTD Project Moo WOAETRT Tesl Dabe. WREDAD 092508

The C model has Test
Information in addition
to the ratings. If not entered, enter it now. See Page 26 .

The TEST DESCRIPTION, REPAIR STAGE and PROJECT # fields will be dis-
played in the test selection grid after the “View/Print Past Tests” is clicked
to make it easy to find the test you are looking for.

The PROJECT/JOB #, TEST DESCRIPTION, REPAIR STAGE and OPERATOR
fields are printed on the cover page of the report as a default. This can easily
be changed if required.

— Yl (= -
il | | N 1] a] | B |
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Model D: All Pass/Fail ratings are set automatically by the iTIG II except for

PASS/FAIL SETTINGS
MODEL D the On-Line rating. The rules listed at the beginning of this chapter including

changing and overriding the ratings apply.

The D model has Test Information in addition to the ratings. If not entered,
enter it now. See Page 26.

The TEST DESCRIPTION, REPAIR STAGE and PROJECT # fields will be dis-
played in the test selection grid after the “View/Print Past Tests” is clicked
to make it easy to find the test you are looking for.

The PROJECT/JOB #, TEST DESCRIPTION, REPAIR STAGE and OPERATOR
fields are printed on the cover page of the report as a default. This can easily
be changed if required.

Return to:
View Past Tests Page 57

55 of 87



Melectrcm
[\ INSTRUMENTS

iTIG II Manual
140111-ENG-Rev 5
Jan 11,2014

CHAPTER 8 View, Print & Delete Previous Tests

VIEW PAST TESTS
MODEL B

Test Selection Screen

Test Summary Screen

Return to:
Motor Information

Pagez4.

Review Tests Just
Done Page 51
Master Coil Mode

{Ref}

odel B:
o to Page 62
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Model B

All Models: Click on any tab to see the previous test.
See Page 49 for pictures and more information on reviewing surge tests.

Model B: From the main Motor Selection screen select a customer and click
on a motor ID. On the Motor Information screen click the “View/Print Past
Tests” button. The Test Selection screen below comes up.

T ool Tt

Click the date you want
to view, then “Display
Test”. Tests done in the
date range at the top of
the screen will be listed in
the “Tests Found” field in
reverse order, the last test
first. See picture.

oimad 1 pals §smm [Vain I\ g

} = Dt T mift

Fl Tt

P p—]
sy Topr B ¥ 1 s

LEDR

To narrow or expand
the date range enter new
dates or click on the pull
down menu to get a calen-
dar. Click in the calendar,
or click on the month to
get a list of months, or click on the year to increment or decrement the year.
Then click the “Find Tests” button.

[t |

Test Set: Each date listed is a time stamp for a set of tests (meg, hipot, surge
etc.) started at that time.

After selecting a test and TR Sy

clicking “Display Test”, the
Test Summary screen comes
up.
See information on Pass/Fail
ratings in the previous chap-
ter.

NOTE: If a Surge failure or low ' \[ﬂ

U b i Ramng

i e b Bt

resistance Ohms Balance fail-
ure occurred the Surge /Ohms
Balance must be set to FAIL pamm
manually to change the Off
line rating to FAIL.

To view tests click on any test Tab at the bottom of the screen (circled in the
picture above).

To see Hipot tests click the Meg/Hipot Tab and then click the Hipot button on
the top of the screen.

For more information on viewing surge tests go to Page 49.
Make changes to the ratings as necessary.

To print a test to paper click the Exit button (folder button) and then click
“Print Report”. For instructions see PRINT REPORTS later in this chapter.
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VIEW PAST TESTS
MODELC&D

Return to:
Motor Information

Page25.
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From the Motor Selection screen click an ID#. On the Motor Information
screen click the “View/Print Past Tests” button. The Test Selection screen
below comes up.

Tests done in the date range shown will be listed in the “Tests Found” field in
reverse order, the last test first. Click the test you want to view.

Narrow or Expand the Date Range: Enter new dates or click on the pull
down menu to get a calendar. Click in the calendar, or click on the month to
get a list of months, or click on the year to increment or decrement the year.
Then click the “Find Tests” button.

Each date/test listed is a test set started at the time listed. Click on the test set
you want. You can click on any field in a row. Clicking the left column without
a header will highlight the whole row. This will preserve the blue highlight
for the row when you return to this screen from viewing tests.

Sort Table: Click on a column heading. Click again to reverse the order. For
the D model the left hand column without a heading is used for coil numbers

—=|

Test Sefection - Project Mo WO 25791

 Select Tests From Date Range

Set Mazter Coil ‘ [ 1 /12008 j to im,.' R E j Delete Test
: Find Testz |
I arsher Coil

[ Include Al Projects
Teztz Found

Select Test Foe Futhes Actian # Chok on Coluve Heading to Son

Tezt Date Test Dezcaiption HAepair Stage Project No. ﬂ
"""  ussioma 205185 |AsseHBLED MOTOR o 45791 =
929723 224653 wio 5791
[l 452N EI000 27 STATOR DIAGHDSIS W . wo 45791
WAELMINTIEM STATOR FIRAL TEST W wio 45731
= HIRAMI0EAEE STATOR W H DIAGHOSIS v 45731
] 3/25/20M308.32.33  2MD TEST DlAGHOSIS wi 45791 -]
ki Display Test Fint Aepoit

when a series of coils is tested. This can also be sorted.

NOTE: The Test Selection field in the picture only shows the tests for the
selected Project (Job or Work Order). If the “Include All Projects” check box is
selected, all test sets for all Projects for that motor ID —

Number are shown. : o

Click the “Display Test” button to view tests. The == == =
first screen displayed is the Test Summary screen. e = _oe e

o
See Page 53 to Page 55. T
Tabs: Click any tab along the bottom of the Test Ll
Summary screen to review tests. el TS 112

Bar Graph Icon Button: Used for multi-coil tests. Displays a bar graph of
surge %WD for each coil selected. See_Page 68. If clicked, the graph will be
included in reports. See Page 59.
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View PI & Step Voltage
Time Series Graphs
Model C&D

Trend Graphs, Model D
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When a Hipot or Megohm time series of more than 2 points has been cap-
tured, a graph of the series can be displayed by clicking on the graph icon that
is displayed in place of the down-arrow or up-arrow when the last or first
point is shown in the meters.

Examples of multipoint time series would be a 10 point PI and a 3 point Step
Voltage test.

For tests with 2 or more data points, click the up and down arrows on the left
to see each individual data point.

MagOhm .
: 5“ - -
Dutput Valts pA Leakage

Motor Operation Voltage 4640
Design Test Voltage 1920

ustosmes: LLLLU | HOM  Senai & 2158 Pl Llabe: 175800 & T U9

[~ £ [=]|F [ =

Model D graphs contain a back arrow button. Each time this back arrow is
clicked the previous Hipot/Megohm test for this ID# is added to the graph
(provided the test contains at least 3 points). The graphs are available for
both multi point Meg (PI) and Hipot (Step Voltage) tests.

The system will continue to step back in time with each button click until a
maximum of 5 curves are displayed.

This comparison of tests done over time can be valuable in predictive main-
tenance programs.

Hipot Time Series Graph

e e

1 = s
134a50

phrgpa 030 N e e -t L T e Mnr ety S m i i e i -k e R pec i s il

&0 40d S 6o HHE 13 1400 WO 1806 2000
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Model D View Surge Tests

PRINT REPORT
MODELB,C&D
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Model D has an arrow button in the left side gray frame of the screen. Click
the arrow and the immediately previous test will be shown if a test
was done. Keep clicking until there are no more tests stored for this
motor. To review again, go back one screen, click “Display Test” and

2= start over.

Test : : : L
See Page 49 for pictures and more information on reviewing surge

tests.

Print Test Report: Reports can be printed from the iTIG II or from a PC.

It may be more convenient to print reports from a PC using TRPro report
software included. It can print to PDF so reports can be emailed as well as
stored in a finished form. For how to transfer data to a PC see Page 82.

To print a test report to paper directly from the iTIG II, install the proper
printer driver first. The printer must be connected.

IMPORTANT: Make sure only the driver is installed, NOT any of the other
programs printer companies want you to install in addition. These programs
can cause testing problems. Contact Electrom with any questions.

On the Test Selection screen covered earlier in this chapter, select a test. The
print screen shown below comes up.

Select the printer to be used. The picture shows a list on a PC, the iTIG Il may
only have one printer available.

Model B : Choose to include the WD % or not. The other options are not
available. With the printer connected click the “Print” button.

Model C and D: Make the selections. The cover page template must be
generated in TRPro and copied to the iTIG II. See the TRPro manual.

Trends will generate a table of past Megohm results if a range of tests are
highlighted on the Test Selection screen.

Click the “Print Report” button. See picture below.

B9 Select Printer and Configure I.tep-:ut ,

[ok1 B420(PCL) i
{Microzaft WP 5 Document Witer i
|Fax

{CLtePOF Writer

|Beather HL-2070N

{HP Cofor LaserJet 2600n
|'.'.S-=r'.-1er1'i'F' G'-‘"'icejlel J6400 series
(Muratec MPX-C2700 PCLSC
|Murates MEX-C2700 FAK

(Muratec MEX-C2700 PCLEG

N e A

W lnclude Cover Page! b7 | reanio WD e o St Chacs
¥ Include Equipment Information

7 Include Trends

Print | Cancel
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1. To delete entries in the iTIG II click the Delete button on the screen list-
ed in the table below:

Entry Where How Many Comments
Customers Icrtlff)tl?nrlr;i;on One ata All associated ID#s and tests will
time be deleted if a customer is deleted

entry screen

Motor All projects and tests under that

ID#s Information Qne ata ID# will be deleted if the ID# is
time
screen deleted
Proiect Motor One at All tests under that Project or Job
rojects i neata # will be deleted
Mod C & D Information time
screen
Test . .
Test Sets Selection Multiple Click View Past Tests on the
screen Motor Info screen

To delete multiple tests click (or tap) and hold in the left column of the
first test to be deleted and drag down. All rows (tests) highlighted will
be deleted when the “Delete Test” button in the upper right corner is
clicked.

TﬁtS'd!ch{:n - Project No: WO35764

- Salect Testz From Date Range
Set Master Coil |
~S—

|mx2m _1 to I1.-'S.JE12IH J
I Fired Testz I

Maste Cial

Include All Piojects
Tests Fownd R o

Selact Test For Fuither &ichion / Chck on Column Haading bo Soit

Tezl Dale | Test Descriplion | Repain Stage Froject Mo, ﬂ

B/ 3152299 wa 576

A/ 315 220

;h\:':‘E?'Eiﬂ

BT 201315 2
BAAN ARG 47
BT 3 1430

jl:l.n:ﬁ?'Eid

B34 2055 wa 25764

-[.II:4|.i Dizplay Test Print Aepodt [

2. Iftests deleted in 1. above have been transferred to a USB Flash Drive
(FD), they MUST be deleted from the FD.
An alternative is to just delete (on the FD) all customer name directories
where tests were deleted on the iTIG II, or all ID#s for tests deleted, and
then Synchronize the FD with the iTIG II in order to put Customers,
[D#s, Projects and/or tests that were not deleted in the iTIG II back on
the FD.
Another alternative is to start over with a new or clean FD.
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3. If the tests or entries were transferred to TRPro on a PC or server, they
MUST also be deleted in TRPro. Otherwise they will be put back on the
FD and the iTIG II during synchronization.

One can use the same method described in 2. and delete more than what
was deleted on the iTIG II or FD. Synchronizing after deleting more than
what was deleted on the FD (or in the iTIG II if a network transfer is
used) will put the directories and files that should not have been deleted
back on the PC/Server.

The delete sequence can be done in reverse order:
1. Delete files or directories in TRPro,

2. Delete files on the FD. You can delete more than what was deleted in
TRPro and then synchronize the FD with TRPro to put directories
and/or files that should not have been deleted back on the FD.

3. Delete directories and/or files in the iTIG II. You can delete more than
what was deleted on the FD/TRPro and then synchronize the iTIG II
with the FD to add back directories and/or files that should not have
been deleted.

NOTE: With network transfers data only goes from the iTIG II to the

server to lower the risk of virus attacks on the iTIG II. Use a FD to syn-
chronize from the Server back to the iTIG II.

61 of 87



Melectrcm
[\ INSTRUMENTS

iTIG II Manual
140111-ENG-Rev 5
Jan 11,2014

CHAPTER 9

MULTI COIL TESTS
ALL MODELS

Return to:

Motor Information
Screen Page 25.

Test Coil against First
Coil - Mod D Page 64.

Foot Switch with Coil Test

Page 67
DC Tests Page 69 and DC

Surge Page 72.

Store Data, Model B & C
Multi Coil Test

odel A: Go to
age 69

Model C Surge Test
against Master Coil
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Multi Coil & Master Coil Tests

To test multiple coils and not store any information do the following:
1. Go to step 2 for Model A. Click “Test w/o Data Save” for B - D models.
2. On the setup screen enter the test voltage in the Test Volts field.

3. Click on the Surge Tab and test the first coil on lead 1 (button 1 on top
right side of the surge screen should be green - the default when you
start a surge test).

3.1 Connectlead 1 to one side of the coil and lead 3 (ground) to the
other side.

3.2 Lead 2 is grounded and does not have to be used.

3.3 Connect the black ground lead to the stator or housing if it exists. If
not the black ground lead does not have to be connected for a surge
test.

4. For the second coil click lead 2 button, connect lead 2 to the same coil
end or side lead 1 was connected and connect lead 3 (ground) to the
other side as before. Compare the yellow lead 2 wave to the green lead
1 wave on the screen.

5. For every next coil use lead 2 and 3 as in point 4 above and compare
them to the first coil, the green wave on 1. Lead 1 and the black lead are
not used except as in point 3.3.

TIP: Two or more coils can be connected is series. Make sure that the
connections and setup are identical to the Master coil setup.

NOTES:

1) The energized leads, 1 & 2 in the process above, should be connected to the
same side of each coil. For coils that are not totally symmetrical test results can
be different when testing from different sides of a coil.

2) Coils should not be stacked or lay right next to each other during testing
unless they are all connected. Transformer action may change the surge waves.

3) Place coils on a wooden or non-conducting surface. Transformer action from
the coils can cause ground currents to run in a metal table and change the
surge waves.

Model B and C: Up to 3 coil waves can be stored and compared to each other
using the normal AC test. To store the tests use a Customer name (or coil
name) and an ID# as normal. For C models other information can be added as
normal.

The test process is the same as above. The third saved coil is stored using lead
3 as the energized lead and either lead 1 or 2 as the grounded return lead.

As multiple coils are tested with the same energized lead the tester will put
up a message saying “This test has already been performed. Do you want to
overwrite the previous test?” Click yes to continue testing.

Model C: Any coil test can be selected as a Master Coil under any Customer
name. One can also create a new Customer called “Master Coils”, and store
tests of the master coils under that customer name. This makes it easy to find
master coils.



Melectrcm
[\ INSTRUMENTS

iTIG II Manual
140111-ENG-Rev 5
Jan 11,2014

Designate a Master Coil

odel B:
oto Pa_ge 69

Test Using a Master Coil
Model C
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How to Designate a Master Coil (MC) - see System vs ID# MC Page67 :

1.

4,

Choose the Customer name on the Motor Selection screen and click on
the ID# you want to make a master (assumes master is tested).

Click the “View Past Tests” button and find the test you want in the test
list. With more than one test, the use of test descriptions is very helpful.

Select/Highlight (blue) the test if it is not already highlighted and click
the “Set Master Coil” button. The field below the button should be
populated with the test Date/Time highlighted. It has now been desig-
nated as a Master Coil. See Master Coil Recommendation Page67 .
See pictures on Page 65. C and D model screens are the same.

Click the Exit button twice to get back to the Motor Selection screen.

Test Against a Master Coil (MC):

1.

10.

11.

If the coil ID# to be tested is also a MC, make sure there is no System
MC, and go to step 3.

If not, choose a MC to test against by clicking the X in the MC column on
the Motor Selection Screen to set a System MC. A MC is an ID#. If there
are several Project #s, all rows with the same ID# will have a green X.

Select the Customer and ID#, maybe also Project number for the test.
On the Motor Information screen click the “Test vs. Master Coil” button.

The Test Summary screen comes up. Enter appropriate information.
NOTE:

1) There can be mismatches between test voltages for the MC and cur-
rent Coil since coil test voltages may not use the Test Volts Formula.
Therefore a coil test voltage is usually entered in the Test Volts field for
a MC. Click OK if a mismatch warning comes up.

2) After a warning: The test voltage always defaults to the MC test
voltage regardless of what is entered as Test Volts for the coil

3) Recommended Test Voltage listed in reports is what is entered for the
coil. This will be wrong unless it is set to the MC test voltage.

4) If the ID# for a coil to be tested is used for the complete motor or for
tests other than individual coils, do not change the Test Volts. Only one
set of Test Volts is remembered for each ID#, and it is the last one entered.

Click on the Setup Tab (bottom left) and check other settings.

Click the Surge test Tab. The Master Coil wave (green) will be on the
screen, the MC is listed on top of the screen, and the Lead 2 selector
button on the right side of the screen is green.

Connect Lead 2 to the coil to be tested, and Lead 3 to the other side of
the coil. Lead 1 is not used. See 3.3 plus notes on the previous page.
Click the “Unlock” button (red lightening bolt) and then the red
Start/Stop button on the front panel to start the test.

If you want to save the test result for each coil click the “Exit” button
(folder) to go back to the Motor Selection screen. Click on the same
ID#, or if a Project # is used click on the same Project #. The next coil
test will get a new date/time stamp and be recorded separately.

Click on “Test Coil vs. Master Coil”, click on the Surge tab, and start the
next test. Repeat the process for each coil.

Alternatively, overwrite tests and just save a few. See “Model B&C
Multi Coil Test” on the previous page.
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MODEL D MULTI COIL
TEST

Test Coils against the
First Coil

Return to:
Model D, Armature

Test Page 75.
DC Surge Test Page 72

The Coil # increments when the Coil button is clicked.}

Model D:

There are three ways to test multiple coils and store all the data.

. Test all the coils against the first coil tested.
. Test the coils against a Master Coil (MC).
. Use the Manufacturing Line/Assembly Line software package. This

option is covered in a separate manual.

To save the data create a new or use an existing Customer and ID#. Add a
Project number and other test descriptions as normal. With the test voltage
set on the Setup screen, go to the Surge test screen and do the following:

1.

Test the first coil on lead 1 (button 1 on top right side of the surge
screen should be green - the default when you start a surge test).

1.1 Connectlead 1 to one side of the coil and lead 3 (grounded) to the

other side.

1.2 Lead 2 is grounded and does not have to be used.

1.3 Connect the black ground lead to the stator or housing if it exists. If
not the black ground lead does not have to be connected for a surge

test.

For the second coil connect lead 2 to the same coil side lead 1 was
connected on the first coil and connectlead 3 (ground) to the other side

as before. Repeat 1.3.

Click the “Next Coil” button in the lower left corner, — =——jpyt é
Note that coil number 2 appears below the button. >
Also note that lead 2 is automatically selected, button 2 is green.

Start the test (unlock and press Start) and compare the yellow lead 2
wave to the green lead 1 wave on the screen.

If the wave difference is more than the %WD set on the Auto Mode
screen, the test will be flagged as failed and a yellow Surge Failed
message appears in the message line at the bottom of the wave screen.

Click in the Coil # field to change the number
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_: 6. For every next coil use lead 2 and 3 as in

point 2 above. Click the “Next Coil” button,
unlock and start the test. Compare all the
tests to the first coil, the green wave on 1.

| Lead 1 and the black lead are not used except
| asin point 1.3.

| Foot Switch: Ifthe FS-01 is used to energize

the tests, the coil number increments auto-
matically with each test, and the unlock but-
ton is disabled. Both the Next Coil and the

| Unlock button have to be pressed one time

on lead 2 to get started.

IMPORTANT-CAUTION: The tester will ener-
gize and quickly go to full test voltage any
time the Foot Switch is pressed.

USE EXTREME CAUTION TO AVOID ELEC-
TRIC SHOCK. A foot switch symbol appears in
| the right side frame when the FS-01 is used.

- See NOTES {Ref}
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Test Coils Using a
Master Coil - Model D
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Return to:

Motor Selection
screen Pagel8
Model C Master Coil
Test Page 63.

Any coil test can be selected as a Master Coil. One can also create a new Cus-
tomer called “Master Coils”, and store tests of master coils under that name.
This makes it easy to find master coils.

How to Designate a Master Coil (MC):

1. Choose the Customer name, and click on the ID# you want to make a
master (for example Master Coils and Master 3 in the picture below).

(UL T I
omreane | IMASTER COILS <] testmo ot s |

Click on a Motor in the List Below io Selec it for Testneg, Editing or Aeport Geasmton
(Clich on Colurnn Heading kb Sont

Moo 10 | Project Mumber | Equipmeni Tag Location | M
IH‘AETE'F: i MODEL T o
éM-‘-"-..-""-"El'-\.L' FCETS X
-Ir'.k-'.T'Eﬂ- 3 AB-74B6

Click a box in the MC column that has an X to choose the Master Coil,
GREEN = active master.

2. The Test Info screen comes up. Click the “View/Print Past Tests” button
and find the test you want, see picture below (with a new ID # or
Project/]Job # there is just one). Additional information can be entered
in the Test Description and Repair Stage fields to make this even easier.

3. Select/Highlight (blue) the test if it is not already highlighted and click
the “Set Master Coil” button. The field below it populates with the test
Date/Time you selected. It has now been designated as a Master Coil.

Seled Tasts From Dale Rangs

Set Master Goil (171 2008 E| to :Tl,_r:?ﬁ_i_ = Delete Test

Find Tasts

Wastir Cod

T nclude All Projects
Tesis Found

Sefect Tt For Furthar Actan | Click on Colamas Heading io Son
Aopnir Stage
FROOF DATE 11-38-203

Tust Descnpbon

AR IZIEEES  EMNIWIN GOOD

VRS20 3218918

Click in this column to highlight row. Clicking in other columns
also works but does not highlight the row.

Gl ‘ Disploy Tesi Prinl Faspont

LV

4. Click the Exit (folder) button twice to get back to the Motor Selection
screen. The MC column for the test will now have an X in a green box
indicating it is the active MC. Change the active MC as necessary.
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Test Against a Master Coil To Start a Test: If a MC is used as the ID# for a test, make sure no System MC
is set, otherwise the System MC will be used. Go to step 3.

If not, choose a MC to test against by clicking the X in the MC column on the
Motor Selection Screen to set a System MC. A MC is an ID#.

If there are several Project #s, all rows with the same ID# will have a green X
as each Project used the same MC.

1. Select or set up the Customer and ID# for the coils to be tested, maybe
also a Project number for the test.

2. Onthe Motor Information screen click the “Test vs. Master Coil” button.

The Test Summary screen comes up. Enter appropriate information.
NOTE:

1) There can be mismatches between test voltages for the MC and cur-
rent Coil since coil test voltages may not use the Test Volts Formula.
Therefore a coil test voltage is usually entered in the Test Volts field for
a MC. Click OK if a mismatch warning comes up.

2) After a warning: The test voltage always defaults to the MC test
voltage regardless of what is entered as Test Volts for the coil

3) Recommended Test Voltage listed in reports is what is entered for the
coil. This will be wrong unless it is set to the MC test voltage.

4) If the ID# for a coil to be tested is used for the complete motor or for
tests other than individual coils, do not change the Test Volts. Only one
set of Test Volts is remembered for each ID#, and it is the last one entered.

4. Click on the Setup Tab (bottom left) and check other settings.

5. Click the Surge test tab at the bottom of the screen. The Master Coil
wave (green) is on the screen, the MC name is listed on top of the
screen, and the Lead 2 selector button on the right side of the screen is
green.

6. Connect Lead 2 to the coil to be tested, and Lead 3 to the other side of
the coil. Lead 1 is grounded and not used. The black ground lead is
connected to the frame if there is one. If not, it is not used.

S T , | 7. Click the “Next Coil”
button in the lower left
corner. Coil number 2 ap-
pears below the button,
this is the coil to be test-
ed. Coil 1 is the MC.

. 8. Start the test (unlock
= and press Start) and com-
pare the yellow lead 2 to
the green lead 1 wave.

2 9. If the wave difference
is more than the %WD
= limit set on the Auto
== Mode screen, the test will
be flagged as failed and a yellow Surge Failed message appears in the
message line at the bottom of the wave screen. Change the %WD limit
if necessary.

10. For every next coil use leads 2 and 3 as in point 6 above. Click the “Next
Coil” button, unlock and start the test. Compare all to the Master Coil.
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Use of Foot Switch with Coil
Testing

System MC vs. ID# MC
and Other Tips
MODELC &D

Return to:
MC Model C Page63

Master Coil Setup
Recommendation
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11. The previous yellow wave is taken off the screen when the Coil button
is clicked. The green lead 1 Master Coil wave remains on the screen.
See picture.

Foot Switch: If the FS-01 is connected to the iTIG II, a black foot switch
icon appears in the right side frame of the surge screen above the
lock/unlock button.

Click the “Next Coil” button. The number 1 will appear under the button. ’
This is the MC coil #. Click “Unlock” and press the FS. Hold it down until
the test has finished. Releasing he FS stops the test immediately.

The coil number increments automatically with each test. The first compari-
son test will be # 2. Both the Next Coil and the Unlock button are now
disabled. They only have to be pressed one time after the FS is plugged in and
after a new test set is started.

IMPORTANT-CAUTION: The tester will energize and quickly go to full test
voltage any time the Foot Switch is pressed.

USE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. A foot switch symbol
appears in the right side frame when the FS-01 is used.

System Master Coil: To set a System MC click on an X in the MC column on
the Motor/ID Selection screen. The box turns green. Any time the “Test vs.
Master Coil” button is clicked the selected MC will be used.

ID# Master Coil: If no System MC is chosen (no green MC box anywhere),
and “Test vs. Master Coil” is clicked, the iTIG II will use the MC for this ID
number as the Master.

If there is no MC for this ID# a message will come up saying there is “No
Master Coil Selected for this Motor”

System Master Coil Reset: A System MC stays the MC until
1. Another MC is chosen on the Motor/ID Selection screen
2. Ablank MC box is clicked
3. Anew MC is set for a new ID#
4. Power is turned off on the iTIG II

Find the System Master Coil: To find what is chosen as the System MC, go
to the Motor/ID Selection screen, click “All” in the Customer pull down menu,
and scroll down the ID# list until you find the MC that is set (green MC box).

If a Master Colil is used repeatedly we strongly recommend it be stored
under a customer name called MASTER COIL.

The ID# can be descriptive so it is easily recognized by the test operator. The
Equipment Tag and Location fields can be used for further descriptions. They
are attached to the ID# for the Master, not to the ID# or the motor or coils
that are tested.

The MASTER COIL “customer” directory can have an unlimited number of MC
[D#s stored in it. Again, using the Equipment Tag and Location fields for
additional information on the Master Coil may help to quickly identify which
Master Coil to set as the System Master Coil for the test to be done.
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Multi Coil Bar Graph To view multi coil %WD test results in a bar graph when the “Next Coil”
Model D button has been used (the coils must have been numbered), click “View Past

Tests” on the Motor Information screen. (See Page 25.) The Test Selection
screen below appears. There will be a column next to the Test Date column
with the coil number.

Press and drag the highest coil number down to the lowest number to high-
light all rows. One can also use the standard Shift+Click Windows command
to choose a range of coils with a keyboard.

Test Selection - Project Mo 4444
Select Tests From Date Aange

Set Mastar Cail |1.'1;2ma L] to |123-.&n13 j Delote Test

Find Tests |
Maskar Cail
M Include All Projects
Testz Found e
Eelec! Tast For Fusthes Action / Cick on Column Heading lo 5ol
Test Dale Test Desenplion | Repair Stage Praject Ma. ﬂ

T2 103122214 FLIZH FOF: MABC1234 4244

T NAsam e Foaze FOF; M-ABC 1234 4444

70 11/30/203 122217 FLI234 FOF: MABC1234 4244

B3| 11/30/200 3122200 FOAZ3 FOF; M4BT 253 4444

68| 11/30/20013 122209 FCAZH FOF MABC1 234 4244

B7| 11/30/200 3122207 FOAZ3 FOF; M4BT 253 4444 |

Print Report |
Click the “Bar Graph” Ref. Coil vs. Test Coil Difference (%0)
button. A i
Click the right arrow be- i
low the bar graph to see
more bars if there are
more than 50 coil num- 1=
bers. Ny
Return to: ‘ ‘ ‘
View Past Tests Page 57 i ]
H 119 1 pr § 23 b} -3 47 45 =0

DC Surge Test Page 72

|' ] Exit | > Bar Count = 72

Each coil has its own bar and is compared to the Master Coil. Click a coil
number on the Test Selection screen above, then click on the Surge Tab on the
Test Summary screen that comes up.

Click the Previous Test button and the previous test is shown. Keep
going back until all tests are seen.

To review again, go back one screen by clicking the “Folder” button, |77
click “Display Test” and start over. Test
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CHAPTER 10 DC Motor Tests

DC SCREEN BUTTONS

TESTS & MEASUREMENTS
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Read the chapters on performing AC motor tests before reading this chapter.

Model A uses the AC motor and multi coil processes to test DC motors. See
Page 36 to Page 51. Continue with the “Megohm and Hipot” paragraph
below.

Model B, C & D: When testing DC motors make sure “DC” is selected on the
“New Motor” information screen, B model Page 24. C & D model Page 25. If not,
change the selection on the “Motor Information” screen before the test is
performed.

In DC mode many screens are different than in AC mode.

MOD The setup screen has buttons for MOD (Module or Stator), ARM
(Armature), SER (Series Fields), SHNT (Shunt) and INT (Inter-
pole) so test data for each type can be stored individually. The
ARM selected coil type button turns green when clicked.

NOTE: The coil type selected with any of these buttons will auto-
matically be entered in the Description field on the Test Summary
screen, BUT ONLY if the field is empty. To change coil type in the
Test Summary description field re-enter the coil type directly in the
field, and make sure it matches the selected button on the Setup
screen.

SER

SHNT

The Field coils are referred to as SER,“Series”. This is because the
INT fields, shunts and interpoles may be tested as one instead of
individually. In this case choose “Series” as the location to store
the test data.

Resistance: Follow instructions on the screen. Click in the DC Coil Q field
and measure resistance between leads 1 & 2 in each case. For information on
Armature Bar to Bar resistance measurements, see Page 72.

CLZ: If this option is included select the type of coil and then click one of the
two measurement buttons. Capacitance is always measured with leads 1 & 2
between the winding and the frame or shaft.

Megohm and Hipot: As in AC mode, DAR, PI and Step Voltage tests can be
done. Each one is automatic with Model C & D.

The screens are the same as in AC mode for all models and the tests are done
the same way.

Surge: Only leads 1 & 2 are used. DC coil tests use the same process as Multi
Coil tests in AC mode. The main difference is that the coil type (MOD, ARM,
SER etc) can be chosen for B-D models.
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DC TEST SETUP Model A: The Setup screen is the same in AC and DC mode. See Page 28.

DC Motor
Setup Screen
Model B & C.
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Enter the test voltage for Surge tests into the Test Volts field in the formula.
For the other tests dial the voltage up to the appropriate voltage as in AC
mode.

Meg and Hipot tests are done the same way AC motors are tested. Go to
Page 71 DC Module/Stator Test.

Model B: Choose the coil type to be tested with the buttons on the right
side. Then enter the Surge and Hipot test voltages. There is no standard for-
mula for DC test voltages, use company policy. Armature Span Test Surge
voltage calculations are covered later in this chapter (Page 74).

Adjust Overcurrent Tripout if necessary and enter Winding Temperature to
automatically have the iTIG II calculate standardized resistance for both
winding resistance and insulation resistance (megohms).

DE Test Voltage
Surge Volts Hipat Volts
1300 2500
| Moo
Owercurrent Trpout Winding Temp. (*C)
Lewed (pA)

S00 20 s

; EER
~AC & DC
Power Pack
SHMT

== ] ]

L

Model C: When clicking the “Test” button on the Motor information screen
the Test Summary screen comes up. Enter in the information and click the
Setup screen (lower left Tab). See picture above.

Clicking on the coil type automatically populates the Test Description field on
the Test Summary screen, BUT ONLY if it has not already been filled. See
NOTE on the previous page.

Enter the Surge and Hipot test voltages. There is no standard formula for DC
test voltages, use company policy. Armature Span Test Surge voltage calcula-
tions are covered later in this chapter (Page 74).

Adjust Overcurrent Tripout if necessary and enter Winding Temperature to
automatically have the iTIG II calculate standardized resistance for both
winding resistance and insulation resistance (megohms).
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Model D: When clicking the “Test” button on the Motor information screen
the Test Summary screen comes up. Enter in the information and click the
Setup screen (lower left Tab). See picture.
Clicking on the coil type automatically populates the Test Description field on
the Test Summary screen, BUT ONLY if it has not already been filled in. See
NOTE on the first page of this chapter (Page 69).
Enter the Surge and Hipot test voltages. There is no standard formula for DC
test voltages, use company policy. Armature Span Test Surge voltage calcula-
tions are covered later in this chapter (Page 74).
DC Test Voltage
Supge Vol Hipot Wobts
1500 2500
Mon
DC Motor Ov:rcl_unrln{t“l:;mt Winding Temp. (“C) :
Setup Screen ﬂ:“ﬂ = { ARM
Model D.
I SER
AC & DC f
Power Pack
SHNT
Auto Mode Setup Start Full Auto Test ‘ T
Customer: ELECTROM Project No.: D1 Test Date: 12/297013 12:33:19
l == == e v [aa]
F | A e | _M.EH w !\.-',5, | B | '
Auto Mode Setup: Use it to choose test profiles as in AC mode.
Start Full Auto Test: The iTIG II output leads must be moved during the tests,
so there is no fully automatic sequence of tests although individual tests can
be done automatically from the Test Tabs.
DC MODULE/STATOR Module/Stator Coil Tests, with Armature Removed:
TESTS DC motors may have several different Module/Stator coils, for example

Resistance, Meg & Hipot
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Series Fields, Shunts and Interpoles. They can be tested together in Meg,
Hipot and Surge. If a fault is found, the coils will have to be tested in groups
or individually to find the problem coil (disconnected from other coils) un-
less one can see or hear a spark location.

Resistance, Meg and Hipot:

Connect output lead 1 to the coils (for resistance also lead 2 to the other side
of the coil) and the black ground lead to the frame. Make sure there is a good
ground connection on unpainted metal.

Select the motor to be tested and click “Test Motor” button.

On the Setup screen check that test voltages are correct. Click on the Resis-
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Surge Comparison

Return to AC Motor Surge
Test Page 46.

ARMATURE TESTS

Bar-to-Bar Resistance
Model D

(Requires version F
hardware)
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tance or on the Meg/Hipot test tab at the bottom and proceed with any of the
tests in manual or automatic as in AC mode.

Surge Comparison of DC Module/Stator Coils:

Model A does not store any data. When surge testing DC motors use a
similar procedure as for AC motor Surge tests.

Stators: Separately test each coil type in the group (e.g. compare interpoles to
each other). Test the first coil or group with Lead 1 (lead 2 connected to the
other side of the coil, lead 3 is grounded and does not need t be connected).

Then move the leads and test each additional coil with Lead 2 (leads 1
connected to the other side of the coil). Compare the new tests to the first
test done with Lead 1.

If the first coil appears to be bad, put a different coil on Lead 1 and retest.
If there is only one coil test it from both sides and compare the results.

Model B -D: Test and compare each coil type in the group separately (e.g.
compare interpoles to each other, field coils to each other etc.). With C and D
models the whole module can be tested if a Master Coil exists for the motor.

1. Connect Lead 1 to one side of a coil (or group of coils that can, Leads 3
to the other side. Lead 2 is grounded and not used.

2. The test voltage will be determined by the Test Voltage entered on the
Setup screen (see previous page).

3. Click “Unlock” and start the test with the red Start/Stop button.

Click the 2 selector button on the right side of the screen.

5. Move lead 2 to a new coil, and lead 3 to the other side of the new coil.
Lead 2 should be on the same side of the coil as lead 1 was on the first
coil test. Lead 1 is now grounded and not connected. Click “Unlock” and
start the test.

6. Repeat step 5 for the next coils. Click “Yes” to over-write the previous
test. Wave 1 and the last wave (test) on 2 will be stored and be part of a
report.

Model C & D: All the coil tests can be stored if the Multi Coil or Master Coil
test process is used. The process is the same as in AC mode. See instructions
starting on {Ref} for Model C, and for D models Page 59 and Page 64 to 65.

Armature Tests and ATF (Armature Test Fixture)
When tests are done on an armature, it can sit on the floor or on an insulated
bench with the commutator up unless fixtures are required to hold it.

Model D: Bar to Bar Resistance Measurement
Click on the resistance measurement tab and then on the “Bar-to-Bar Mode”
button.
1. Connect probes to leads 1 and 2 and press them against adjacent bars.
2. Click in the Armature () field to start.
3. The bar count is automatically advanced after the measurement is done.
If the measurement needs to be repeated, click on the left arrow to
decrement the count (can only decrement once). See next page.



1 INSTRUMENTS 140111-ENG-Rev 5
Jan 11,2014
4. Move the probes to the next bars and click the Armature () field to start
the next measurement. Go all the way around the armature if necessary.
Winding Resistance @20 °C
D Coil L 0-500900 £3
Click to start
Winding Temp. (°C): 20.0
i ihEd Bar-to-Bar Mode -
L Armature |
3
Return to:
DC Tests and Mea-

surements Page 69

Meg and Hipot All Models

Surge Comparison
All Models
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All DC Windings are Measured with Leads 1 & 2.
Select the Coil Ohms Box to Begin Measurement

Dl Meter Tests _J

Cancel - mOhms ¥ Use HV Leads

Customer: ELECTROM Project No.: DC1 Test Date: 1152014 22:54:16

B — P
F l =R ‘ m—l‘ '.Al.':||[ .

i | [E]]

5. Click the Armature bar graph button to display a bar graph of the results
for easy identification of potential problems. The bar graph can be seen
in the TRPro reporting software and can be included in reports.

Meg and Hipot Tests:

These tests are best done with all the bars on the commutator shorted to each
other. It is not strictly necessary. A bare wire or metal band wrapped around
the commutator is often used.

Connect output lead 1 to the commutator, and the black ground lead to the
shaft. Make sure the ground connection is solid, otherwise faulty tests will
result. If a bolt is screwed into the end of the shaft for the ground connection,
make sure it is tight and not greased.

Surge Comparison Span Test

Span Tests are done with the Armature Test Fixture (ATF-11) or other span
fixtures. The Foot Switch (FS-01) can be used to turn the test on. To deter-
mine if there is a fault, only a few tests on the armature are normally required.

Rotate handle to

adjust the span of
he two arme

Connect output lead 1 to
the red lead on the ATF,
and output lead 2 to the
black lead on the ATF.
Lead 3 is grounded and
not used.
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Armature Test Voltage

Return to:
DC Setup Page 70

74 of 87

Connect the black ground lead from the iTIG II to the
shaft of the armature. Make sure the ground connec-
tion is solid, otherwise faulty tests may result.

Plug the Foot Switch into the iTIG II receptacle.

Loosen the arms of the ATF by turning the handle
counter-clockwise. Open the arms to span an optional
number of bars, and turn the handle clockwise to lock
the arms in place.

The Number of Bars to Span is determined by 1) the
inductance bar to bar (less means more bars must be
spanned to get a good ringing wave), 2) the test voltage required per bar, 3)
the maximum voltage used with the ATF (typically 2500V for safety rea-
sons), and 4) the presence of shorting jumpers or equalizers.

Armature Test Voltage for a Span Test
Test voltage = (AOV/#Bars) x Factor x Span
e AOV = Armature Operating Voltage
e # Bars = Number of Bars between brushes

e Factor = Factor to multiply the voltage per Bar by. It should be a mini-
mum of 2, usually much higher

e Span = Number of Bars spanned by the ATF
Example 1: Test Volts = (600V/20Bars) x 7 x 6 Bars Span = 1260V

There are conventions such as a fixed number of volts per bar (usually 500V
or less). Multiply the volts per bar by the number of bars spanned to get the
test voltage.

Example 2: Test Volts =300 Vx 6 =1800V

NOTE: Limit the total voltage to a maximum of about 2,500V when using the
ATF, and to equal or less than the hipot voltage.

Equalizers may force a change in the span if a single wave pattern cannot
be repeated after a few tests. If so, change the span and start over. The same
number of equalizers must be spanned in each test.

NOTE: If an equalizer is spanned, a dead short would be tested and no waves
produced.

Different Wave Patterns: An armature may have two wave patterns that
repeat around the commutator. For example a set of a few tests will be with-
in 3% WD and another set within 9% WD. This is not a problem and is a re-
sult of how the armature is wound.

Tip: Especially with narrow bars, wrap the commutator with masking
tape. Push the ATF brass pins through the tape. This will prevent the
ATF from slipping as easily. Mark the positions of the ATF pins.
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Surge Waveform Analysis
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Start Test: With the ATF held in place on the commutator, press the red
Start/Stop button or the Foot Switch to start the Surge test.

Foot Switch: Press and hold the FS until the test is done.
IMPORTANT-CAUTION: The tester will energize and quickly go to full test
voltage any time the Foot Switch is pressed.

USE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. A foot switch symbol
appears in the right side frame when the FS-01 is used.

Model B & C:

Move the ATF in either direction on the armature so that ATF arm 1 is
placed where arm 2 was (or the other way around). See picture above.

Start another test. The 1st (green) and 2nd (yellow) waves should overlap. If
not there is a fault or a different number of “good” equalizers involved. The
%WD is calculated and displayed in the upper right hand corner.

Move the ATF again and do a 3rd test. The iTIG II will say: “This test has al-
ready been performed. Do you want to overwrite the previous test?” Click
Yes. Repeat the process as many times as desired. Often only a few span
tests are required to determine if an armature is good or bad.

The iTIG II stores the first and last tests performed. In order to store more
tests a new test date/time is required. Go back to the Motor Selection screen
and restart the test sequence to save more tests. The tests will be in sepa-
rate reports, but can be combined using a PDF editor after they are printed
to PDF.

Model D: To do a 3rd test (and more) and store the result, click the “Next
Coil” button which is the arrow with a coil above it. The yellow wave
g will disappear, letting you know that the iTIG II is ready for the next
p | test The date/ time is automatically updated so both the previous
and next tests are stored. The process is the same as for Multi Coil AC
tests. Study this Chapter, see Page 64.

Compare each wave to the green lead 1 wave first tested. You can store as
many test waves as you want. If the armature is good, storing all waves may
not be necessary. If the armature is bad storing a few good and a bad wave
may be sufficient. Make sure a “bad” test is not a Wave Pattern issue as de-
scribed on the previous page.

Foot Switch: Press and hold the FS until the test is done. If the “Next Coil”
button has been pressed the coil number will automatically advance.

IMPORTANT-CAUTION: The tester will energize and quickly go to full test
voltage any time the Foot Switch is pressed.

USE EXTREME CAUTION TO AVOID ELECTRIC SHOCK. A foot switch symbol
appears in the right side frame when the FS-01 is used.

DC Armature Waveform Analysis
A frequency shift in the waveforms may be the result of shorted turns.
Also see “Different Wave Patterns” on the previous page.
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Finding Fault Location

Make sure the commutator is clean. Carbon dust and metal particles left be-
tween the bars may cause shorting or arcing.

NOTE: Do not test an armature while it is lying on a bench made of metal or
other conductive material. Some rubber pads may contain embedded conduc-
tive materials that can affect the test results.

The waveforms from separate span tests may exhibit some separation. Par-
ticularly on random wound armatures the coil turn lengths may vary due to
coil overlap. This changes the capacitive and inductive characteristics of
some of the coils slightly. Therefore, small separations in the peaks of the
waveforms with a slight frequency shift are acceptable if the waves are sta-
ble and they appear very similar.

NOTE: To see what a fault looks like, randomly short two bars near the
ATF and then between the arms of the ATF.

Finding a Fault Location with a Span Test

If a fault is detected and sparks or arcs are not visible to identify where the
fault is located, first make sure the slots are clean and that there are no ob-
vious issues with the risers such as shorts or cracks.

Next, follow the procedure below:

Continue to make tests moving the ATF in the same direction around the
commutator. If there is a fault the shift and the %WD will become larger as
the ATF approaches the fault location. If it gets smaller, move the ATF in the
opposite direction so the shift becomes larger. This is the shortest way to the
fault.

Picture below: P1: the 2nd wave is about equal to the first wave. As the ATF
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|
| i

kj

is moved the shift between the waves increases until P5 the fault location.
As the ATF is moved further, the shift decreases. Different wave shapes will
be seen with different armatures, lap vs wave wound, no. of turns, equalizers
etc.

.lf;\‘"“‘

When the ATF spans the fault, the wave may collapse. As the ATF moves away
on the other side of the fault the shift and % WD will decrease.

To narrow down where the fault is located, reduce the ATF span to minimum
and follow the procedure above starting with a new wave on lead 1.

Alternatively, us a bar to bar test fixture, or connect the iTIG II output leads
to probes and use the probes to find the exact location after the span test has
narrowed it down to a small area.

If the inductance in the coils is very low, it may be necessary to span a few
bars to get a good wave.
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ASSEMBLED DC MOTOR
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Assembled DC Motor Tests

To test the stator coils, lift the brushes from the commutator to avoid inter-
ference from the armature windings.

To test the armature,
1. Connectleads 1 and 3 to adjacent brushes.
2. Make the first test on lead 1 as usual.
3. Rotate the armature so the brushes connect to the next bar.

3.1 Click selector button 2 or with the D model click the “Next Coil”
button.

3.2 Test with lead 2 connected instead of lead 1.

4. Repeat 3 above around the commutator. It may not be necessary to
test from every bar.
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CHAPTER 11 CLZ Measurements

These measurements plus calculations of the Dissipation factor (D) and

MODEL C & D OPTION: Quality factor (Q) are an option for the C & D models.

CAPACITANCE, The measurements are used when additional analysis is required. They may
INDUCTANCE, IMPEDANCE, be useful for predictive maintenance when data is compared over time.
PHASE ANGLE Model C: Use the extra lead set, and plug it into the R/CLZ connector.

Model D: Use the high voltage leads.

The measurements are typically done before or after the coil resistance.

&lodel A and B:

o to Page 81 Inductance, Impedance and Phase Angle:

1. Connect the 3 Leads to the motor phases. If a resistance measurement
was just done, leave the leads as is.

2. Click on the “Coil” button. An hour-glass cursor will appear until the
measurement is finished, typically a few seconds. The measurements
will appear in the CLZ table in the Lead 1-2 row when done.

A single measurement will produce the coil inductance, impedance (at
f=1 kHz.), impedance phase angle, and Q (quality factor.)

3. Click the “Lead 2-3” button and then the “Coil” button and wait for the
data to appear in the Lead 2-3 row in the table.

4. Repeat for Lead 1-3.

Low Voitage C/IL/Z Test Data

L {nk ) ] U Fachor LimH !-r'::-a-ia'b:-r[' 3 dngle ] £ Factor |

|

| Lead 12
| Lead -3
| Lead1-3
| Baarce

CLZ Screen
Soloct Coll

| mndd 1.2 Load 2-3 Load 1.1 J

Takce Moaswomonts on Sclocied Coil
—J - AT

Return to:
Chapter 6, Perform

Tests Page 36

aC M_in Terle | 101 Minina 0 mats

Capacitance: Measured between the winding and the frame of the motor.
Always connect lead 1 to the winding and lead 2 to the frame for this mea-
surement. Lead 3 is not used.

5. Click “Lead 1-2” button on the screen

6. Then click the “Capacitor” button.
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Return to:
Chapter 6, Perform
Tests Page 36
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7. An hour-glass cursor will appear until the measurement is finished, typi-
cally a few seconds.

The Balance index is calculated like the Max Delta R % for resistance. It is the
the max delta for the quantity being measured (e.g. inductance, impedance
etc.) as a % of the average of the three measurements.

As with the 3 phase resistance measurements, a Balance will be calculated
after the Lead 1-3 measurement is made (Leads 1-2 & 2-3 must have been
measured first).
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CHAPTER 12 Online Measurements

AC & DC ONLINE Online measurements are made with other instruments while the motor is
MEASUREMENTS rUnnmg.
MODELC&D This screen is available so online data can be entered into the iTIG Il and be
part of a comprehensive report, especially for tests done in the field.
This may be important if it is found that the voltages and currents in a 3
phase AC motor are unbalanced, or the voltage and current in a DC motor
are off spec.
Click in the fields and enter the data with the on screen keypad.
AC Online
Vol Manps
Lesatd 1 | |
Lesatd 2 | |
Online Screen AC
g Lesadd 3 | |
Click here.
RPHM | Elfiiency %
Mulur Raling I IHENI'WHN
A2 Oni- e Teds
Customer: LLLEC TROM  Project Ko, JOUBJSIE | est™0at- . w2078 051430
k- W
i e T W wE Mg 6
Test Summary
Test Indormistion
Tkl Cesoriplians
RESEMBLED MOTOR When the “Test Summary” Tab is clicked, the window to
TS eber St the left appears. Click the pull down menu and select
Test Equigment 8 Operator Promer Pk # one of the Online Motor Rating shown.
(AERE] |y KESEn IEERT
This rating will be included in the report. It can be
{aina e s 58 eyt SIS L Tinc; Mstor. KaFing - changed when the report is generated in TRPro on a PC.
§ o [mssT - [mess -
Surge Hipat v Uie Babar fating If not entered at the time of the test, it can be entered in
- pass. | | - TRPro later.
Hipat Step Test LINKNOWN . . . :
FasET - PASS A similar screen is available when a DC motor is select-
e . MARGIMAL ed.
FAIL

Cursfiomrsis VT LTOD Project Bos: W0 85T%  Tesd Thata: 30T 5T 00

== [&]|
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CHAPTER 13 Software Updates and Upgrades

SOFTWARE UPDATES

MODEL UPGRADE

Return to:

Information
Screen Model A

Page 15
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What: Software Updates are free updates to the iTIG II software that include
software maintenance and bug fixes as well as new features that become
standard features for the various models.

How to Get the Update: Electrom will notify you from time to time via email
that an update is available. The software is sent via email in a compressed
(zip) folder or downloaded using a link provided by Electrom.

Transfer Software Update from PC to iTIG II: The attached or downloaded
folder should be opened, unzipped and extracted, and the contents (a single
folder named “ITIG II - Software”) should be copied to a USB Flash Drive (FD).
[t is easiest to use the FD that came with the instrument since it is already set
up to perform updates.

How to Install: Insert the FD into one of the ITIG Il USB ports.
Model A: Click the Info Tab on the Setup screen and click “Update Software”.

Model B, C & D: Click the "Sync Files with Flash Drive” button on the bottom
of the Motor Selection screen

The system automatically checks to see if the software on the FD is a newer
revision than the software on the iTIG II. If yes, the user is asked if they want
to perform the update. Click Yes and then click the check mark when done.

After the software update has been installed, turn off the power with the
switch in the back of the iTIG II, wait a few seconds and restart the iTIG II.
Check the new version number on top of the first screen to confirm the
update.

NOTE: The software for the ITIG II is always stored in the “C:\Program
Files\ITIG II - Software\” directory.

Upgrades to Higher Level Models or Additional Options

All models can be upgraded to a higher level model with software, for exam-
ple from Model A to Model D. Options can also be added with software. Some
options and the change from 4 to 7 output leads with Model D require
additional hardware and the iTIG Il may have to be sent back to the factory
for the upgrade.

Model level software upgrades are accomplished the same way as software
updates.



iTIG II Manual
E’_EE’$UE1?N£E 140111-ENG-Rev 5
Jan 11,2014
CHAPTER 14 Data Transfer for Reports
ITIGIITO PC / PCTO Transfer of data from the iTIG II to a PC, and from a PC running TRPro
ITIG 11 report software to the iTIG II, can be done by synchronizing the iTIG Il and PC
with a USB Memory Stick.
A button, “Sync Files with Flash Drive”, is displayed at the bottom of the
Motor Selection screen in both the iTIG II and TRPro. With the USB Flash
Drive plugged in, click the button to synchronize data.
The following data is transferred:
e Test Data: All new files are copied both ways.
e Customer and Motor Information: All new files and modified files are
copied both ways.
e Reportcover page,logo, templates (in ITIG II): PC to Flash to ITIG Il only.
Return to: UThe cover page & logo always override files on the ITIG II
Data Entry Methods . g
even if the Flash Drive files are older.
Pagel4
p T e Auto Sequences files (in ITIG II D): PC to Flash to ITIG II D only.
repare for Test These files contain the default auto test profile options available on the
Pagel7

Network Transfer of Data

Return to:
Print reports Page 59.
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Auto Mode Setup screen.

If a new USB Flash Drive is used, add the following directories to it:
1. ITIG/Customer (Customers is under the iTIG directory).
2. ITIG II/Auto Sequences

The directories do not need any content. The ITIG and ITIG II directories
must both be at the highest level on the FD. If there are many files stored in
the iTIG I], the first transfer to a new FD can take some time,

Network Syncing

A

4h CAUTION 4h

The iTIG II does not have virus protection software. When connected
to a network it can be attacked by viruses even though the iTIG 1l is
set up to only transfer data out to a server.

NOTE: Virus attack problems are not covered under warranty!

A button (Transfer Files Over Network) is displayed on the main motor list
screen when this option has been purchased. It comes as a standard with the
Model D.

Data is transferred from the iTIG II to a server as follows:
e Test data: All new files copied to server (not server to iTIG II).

e Customer and motor information: All files copied to server (latest
dated files only)

Transfers from a server to the iTIG II is not enabled for virus protection
reasons.
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Network Setup for the iTIG II:

In the iTIG I], the file "Net Connect Info.txt" must be created.

It is stored in the same directory as the ITIG II program: My
Computer\C:\Program Files\ITIG II - Software.

The file contains the login information for the destination server.

When the network sync button ("Transfer Files Over Network") is clicked the
system uses the information in this file to login to the server.

There are 3 required text lines in the file:
1. The Share path for the server (address)
2. The login User ID
3. The password

From the iTIG Il you may need to use the “Map Network Drive” tool to set up
the connection.

Using Remote PC/Server for TRPro Report Data (not your own PC)

How it works: When TRPro is started up on a PC it looks for the test data
directory “ITIG\Customers” on the C: drive of the same PC. If it isn’t found it
looks for the file “TRPro Data Directory.txt” in the directory that contains the
TRPro software program (this will usually be “c:\Program Files\ITIG II -
Software”).

If this file exists it must have a pointer to the remote PC that contains the
ITIG\Customers directory which is used for storage of the test data and other
information.

This pointer file must be 1 line of text which is the drive letter for the mapped
network drive of the remote machine (for example T:).

Setup Process: To use a Server for storing the test data do the following:

1. YOUR PC: Remove the ‘ITIG\Customers’ directories from your PC. If it
contains data files rename the ITIG directory to “ITIG Old” to save it,
or make sure the directories/files are on a USB Flash Drive so they can
be transferred to the server after setup.

2. Create the file on your PC that will tell TRPro where to find the data.

2.1 Open Notepad or similar text program to create the “txt” file. The
text file should only contain the drive letter where the TRPro test data
will be stored followed by a colon, no additional spaces, for example
X:

2.2 Alternatively the test data can be stored in a different location on
this drive, for example in a folder called Reports located under anoth-
er folder called Tests. In this case the only content of the text file
should be: X:\Tests\Reports
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3. Save the text file as: TRPro Data Directory  (must be a .txt file)
Save it to your PC in the TRPro software directory “C:\Program
Files\ITIG II - Software”.

4. A new drive can be created on the server (with a letter other than
drive letters on your PC) by using the Map Network Drive windows
command under Home Group/Tools, or access it from Computer/Map
Network Drive.

5. SERVER: Create the following directories on the server under the
address specified by the "TRPro Data Directory.txt" file you created
on your PC (for example the X drive):

a. X:\Tests\Reports\ITIG\Customers
b. X:\Tests\Reports\ITIG II\Auto Sequences

NOTE: If the “ITIG\ Customers” directories are not found on the local PC and a
remote directory isn’t specified, then TRPro will automatically create the
ITIG\ Customers directories on the local PC’s “C:” drive.

NOTE: The directories can only be in one location, on one PC or on one Server.
If they are on both a local and remote PC, files will only be synchronized with
the local PC.

Synchronizing Files with a Server or Remote PC:
1. Ethernet:

Connect the Ethernet output in the back of the iTIG II to a network.
Follow the instructions under Network Setup on Page 82 .

Click the "Transfer Files Over Network" button on the Motor Selec-
tion screen.

2. Use a Flash Drive (FD).

a. Plugthe FD into the iTIG Il and click the “Sync Files with Flash
Drive” button at the bottom of the Motor selection screen.

b. Plugthe FD into a local PC that has TRPro installed and that is
set up to get its data from the server/remote PC. In TRPro
click “Sync Files with Flash Drive” on the Motor Selection
screen. The data will be transferred to the Server.

Requires software version 3.2.x or higher.

3. Use a Wireless connection. Contact Electrom Instruments for more
information on how to set this up and what USB wireless adapter to
use.
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APPENDIX 1 Ground Fault Warning

Return to:
Earth Ground Page 12.
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By MG T - Ver. 134 e, |

The Ground Fault Detected message will show on the Start screen if one or
both of the following conditions exist:

1. The power connected to the iTIG has a poor or missing ground.

2. The power has revered polarity, i.e. line and neutral has been
switched in the outlet the power cord is connected to.

L INSTRUMENTS
e -

melectrcrn

| iTIG II
i Winding Analyzer
G ourd Fausfts #ay oF My Aol e daused by i grounding

.' Ground Faglt Ead grourdiing it Cause FATAL FLECTRIC GealaK HAT AR
—+ Dietected

Y o

4 CAUTION 4

A poor ground can cause the voltage potential of the tester to rise to
dangerous levels during testing. DO NOT TOUCH THE TESTER UNDER
SUCH CIRCUMSTANCES EXCEPT to TURN OFF POWER . FATAL ELEC-
TRIC SHOCKS ARE POSSIBLE.

If the Start/Stop button is pressed: Nothing will happen, it is locked out, a
test will not start.

REQUIRED ACTION: Find out where the fault is and fix it, or use a differ-
ent power outlet. Note that the faults often are in extension cords and
reels.

NOTE: The iTIG II can be configured with an override so the tester can be
used without a ground in special applications (upon customer request).

IMPORTANT: Overriding the the Ilockout

should only be done by well trained and !\ GroundFauit
knowledgeable personnel who know how to
work and operate safely with high voltages Override the Lockout
when there is no ground present.



iTIG II Manual
el trom 140111-ENG-Rev 5
Jan 11,2014
Glossary of Terms
ATF Armature Test Fixture Used to surge test spans on a DC armature.
DAR Dielectric Absorption Ratio = Meg Test, 1 minute divided by 30 second
megohm values.
DTV Design Test Voltage The recommended maximum voltage to take a
hipot or step voltage test to.
HIPOT TEST High Potential or Dielectric  Tests the strength of the insulation to ground
Strength Test (frame). Can be a DC or AC test done at an
elevated voltage. The iTIG Il does a DC Hipot
test.
IR TEST or Insulation Resistance in Also called megohm or meg test
MEASUREMENT Megohms
MEG TEST / Megohm Test Measures the resistance to ground (frame) in
MEASUREMENT megohms, usually at 500 or 1000V DC, higher
voltages for larger equipment.
PI TEST Polarization Index Test 10 minute megohm divided by the 1 minute
megohm results from a meg test. Due to
modern insulation, this test is mostly done on
form coil motors and motors built before
polymer insulation was used.
ROC Rate of Change Factor Maximum rate-of-change (ROC) allowed in a
Step Voltage Test.
STEP VOLTAGE TEST DC Hipot test done in voltage The leakage current to ground (frame) is

SURGE COMPARISON
TEST
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steps to assess the strength
of the ground insulation

Test of the insulation
strength phase-to-phase,
coil-to-coil and turn-to-turn

monitored. It should increase proportionally to
the voltage. If the current accelerates as the
voltage is increased, it indicates a breakdown of
the insulation.

Multiple Surge Tests are compared to each
other. A surge test sends pulses into coils and
windings at an elevated voltage, and uses the
ringing waves resulting from each pulse to
compare one test to another.



ele ctrom iTIG Il Manual

INSTRUMENTS 140111-ENG Rev 5
Jan 11,2014




	IMPORTANT NOTES
	LIMITED WARRANTIES
	Chapter 1 Introduction
	USING THIS MANUAL
	SAFETY and WARNINGS
	PACKAGING - RETURNS

	Chapter 2 General Information
	HOW TO GET STARTED
	Turn the iTIG II On & Off

	FRONT PANEL HARDWARE
	DATA ENTRY METHODS
	On Screen Keypads
	International Characters


	SYSTEM DATE/TIME AND INFORMATION SCREEN
	Importance of Correct Date/Time
	Decimal Point vs. Comma
	Information Screen


	Chapter 3 Prepare for a Test
	MODEL A
	MODEL B, C & D motor selection screen
	If no Test Data Needs to Be Stored

	STORE TEST DATA, Edit and Report
	Model B
	Model C & D

	DATA STRUCTURE
	When Is Data Saved?

	SEARCH for a Motor, Project, Tag #  or Location,  MODEL C & D
	FIND or ADD a MOTOR or CUSTOMER
	Add a Motor and Enter Specs
	Enter New Motor Data
	Required Motor Information
	Used or New Motor, AC or DC Motor Selections

	Add a New Customer


	Chapter 4 Test Setup
	MOTOR INFORMATION MODEL B
	MOTOR INFORMATION MODEL C & D
	Motor Info Screen Buttons
	Test Buttons
	New Project/Job Button
	Service Notes Button

	Add Test Information and Test Description for Model C & D
	Tabs at the Bottom of Screens

	SETUP SCREEN ALL MODELS - AC
	Recommended Test Voltage or Design  Test Volts
	Enter Any Test Volts Number Directly

	Leakage Current Limit
	Winding Temperature   B to D Models
	Power Pack

	ADDITIONAL MODEL D SETUP FEATURES
	Select Tests to Include in Auto Test Sequence
	Default Setup
	Change Auto Test Profiles
	View Auto Test Profile Details



	Chapter 5  Failure Limits & Automatic Shut-off
	FAILURE LIMITS, ALL MODELS
	Failure Limits Types
	Auto Failure Limits model C
	Auto failure Limits Model D

	FAILURE MESSAGES DISPLAYED BY THE ITIG II

	Chapter 6 Perform Tests of AC motors
	TYPICAL MEASUREMENT and TEST SEQUENCE
	LOW RESISTANCE MEASUREMENT, Model B, C & D
	Max Delta R %
	More Details on Coil Resistance Measurements
	Error Messages

	Coil Temperature Compensation Model B, C & D

	MEGOHM, DAR and PI tests all models
	Output Lead Connections
	Start Megohm Measurement
	Model A
	Model B
	Temperature Standardization
	DAR and PI Tests

	Model C - Automatic Tests
	Automatic Meg, DAR and PI Tests
	10 Point PI Test and Graph

	Model D - Automatic Tests
	DAR/PI Auto Mode Setup Model D


	HIPOT and STEP VOLTAGE TESTS
	Manual Hipot Test All Models
	Minute Timer

	Motor Discharging
	Step Voltage Test and Automatic Hipot Test
	Auto Mode for Model C
	ROC Limit Factor
	Model D Auto Mode


	AUTOMATIC SURGE COMPARISON TEST, ALL MODELS
	Start and Perform Surge Tests
	Assembled AC Motor Test
	Review Surge Results
	Wave Differences, % WD
	View Individual Waves

	Points to Note
	Re-test: Over-writing Test Data
	Stretch and Compress  a Wave on the Screen
	Mismatched Waves
	Surge Test Voltage not Reached
	Review Test Set Just Performed

	Surge Comparison Test, Failure Chart


	Chapter 7  Set Pass/Fail Ratings for Tests
	TEST SUMMARY SCREEN MODEL B, C & D
	Pass/Fail Override

	PASS/FAIL SETTINGS model B
	PASS/FAIL SETTINGS model C
	PASS/FAIL SETTINGS model D

	Chapter 8  View, Print & Delete Previous Tests
	VIEW PAST TESTS Model B
	Test Summary Screen

	VIEW PAST TESTS MODEL C & D
	View PI & Step Voltage Time Series  Graphs Model C & D
	Trend Graphs,  Model D
	Model D View Surge Tests

	PRINT REPORT MODEL B, C & D
	DELETE STORED TESTS

	MULTI COIL TESTS All Models
	Store Data,  Model B & C Multi Coil Test
	Model C  Surge Test against Master Coil
	Designate a Master Coil
	Test Using a Master Coil Model C


	MODEL D MULTI COIL TEST
	Test Coils against the First Coil
	Test Coils Using a Master Coil - Model D
	Test Against a Master Coil
	Use of Foot Switch with Coil Testing

	System MC vs. ID# MC and Other Tips  MODEL C & D
	Master Coil Setup Recommendation
	Multi Coil Bar Graph Model D

	Chapter 10 DC Motor Tests
	DC SCREEN BUTTONS
	TESTS & MEASUREMENTS
	DC TEST SETUP
	DC MODULE/STATOR TESTS
	Resistance, Meg & Hipot
	Surge Comparison

	ARMATURE TESTS
	Bar-to-Bar Resistance Model D  (Requires version F hardware)
	Meg and Hipot  All Models
	Surge Comparison All Models
	Armature Test Voltage
	Surge Waveform Analysis
	Finding Fault Location


	ASSEMBLED DC MOTOR

	MODEL C & D OPTION: Capacitance, Inductance, Impedance, Phase Angle
	Chapter 12 Online Measurements
	AC & DC ONLINE MEASUREMENTS MODEL C & D

	Chapter 13   Software Updates and Upgrades
	SOFTWARE UPDATES
	MODEL UPGRADE

	Chapter 14  Data Transfer for Reports
	ITIG II to PC / PC to iTIG II
	Network Transfer of Data


	Appendix 1 Ground Fault Warning
	Glossary of Terms
	

