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SAFETY SUMMARY

NOTICE
This manual applies to both the TRM-20 and TRM-40 transformer resistance meters. The
operating procedures are virtually the same for both models, and any differences are clearly
described where applicable.

FOLLOW EXACT OPERATING PROCEDURES
Any deviation from the procedures described in this User’s Manual may create one or more
safety hazards, may damage the TRM-20/40, damage the test transformer, or cause errors in
the test results. Vanguard Instruments Company, Inc. assumes no liability for unsafe or
improper use of the TRM-20/40.

All safety precautions provided in this manual must be observed during all phases of testing
including test preparation, test lead connection, actua! testing, and test lead disconnection.

SAFETY WARNING AND CAUTIONS
The TRM-20/40 shall be used only by trained operators. All transformers under test shall be
off-line and fully isolated.

DO NOT MODIFY TEST EQUIPMENT
To avoid the risk of introducing additional or unknown hazards, do not install substitute parts or
perform any unauthorized modification to any TRM-20/40 test unit. To ensure that all designed
safety features are maintained, it is highly recommended that repairs be performed only by
Vanguard Instruments Company factory personnel or by an authorized repair service provider.
Unauthorized modifications can cause safety hazards and will void the manufacturer’s
warranty.

WARNING

Do not remove test leads during a test. Failure to heed this warning can result in electrical
shock to personnel and damage to the equipment.
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CONVENTIONS USED IN THIS DOCUMENT

This document uses the following conventions:

Both the TRM-20 and TRM-40 are simply referred to as “TRM” in this manual. The exact
model number is used only in cases where differences between the units are discussed.

A key, switch, or knob on the TRM is indicated as [KEY], [SWITCH], [KNOB].
Menu names are referenced as “MENU NAME”

TRM LCD screen output is shown as:

1. OPTIOH 1
« OFTION 2
« OFTION =
« OFTION 4
« OFTIOM 3

LR T

When instructions are provided, tiie menu item that should be selected is printed in bold as
shown below (option 2 sivowld be selected in this example):

1. OFTIOH 1
2. OPTIOH 2
3. OPTION =
4. OFTIOH 4
2. OFTIOH S5

Warning messages are indicated as:

A Warning message

WARNING

Important notes are indicated as:

l Note details
NOTE
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1.0 INTRODUCTION
1.1 General Description and Features

The TRM-20 and TRM-40 are Vanguard Instruments’ third generation transformer winding
resistance meters. The TRM line is designed specifically to measure DC resistance values of
transformer windings, rotating machine windings, or any dc resistance of an inductive device.
The TRM line features dual resistance-reading input channels that can measure two winding
resistances simultaneously (primary and secondary windings of a transformer).

Both the TRM-20 and TRM-40 can provide a fast and stable reading of very large transformers
by utilizing a 60Vdc power supply. The TRM-20 is capable of outputting a selectable test current
from 1A to 20A while the TRM-40’s test current is selectable from 1A to 40A.

Since the TRM-20 and TRM-40 can accurately measure resistance »aiues from 1 micro-ohm to
2,000 Ohms, they can be used as micro-ohm meters to measure EHV circuit breaker contact
resistance, or for any low resistance measuring application.

If the transformer winding resistance tempeiature is available at the time of testing, the TRM
can calculate the equivalent resistance valtie at any temperature value. This useful feature
allows the user to compare the field readings against the factory test resistance values.

A special test mode allows the TRM to collect data automatically for up to 90minutes (at 60-
second sampling interval) or 45 minutes (at 30 second sampling interval). Test data is recorded
with a time stamp.

All test results can be printed on a 2.5” wide thermal printer. Test record header information
including the company, substation name, transformer information can also be entered using
the 16-key key pad.

The TRM-20 and TRM-40 can also demagnetize the inductive device under test, eliminating the
manual task of demagnetizing the transformer core after a resistance test.

The TRM also has a “make-before-break” test mode that can be used to test the load tap
changer (LTC) or voltage regulator test sequence. The TRM produces a “Dynamic-Resistance”
graph of the LTC or voltage regulator contact under operation. An opened contact can be
detected visually from this resistance chart.

The TRM’s built-in LTC/Voltage regulator can be used to change the LTC/Voltage regulator tap
position from the TRM front panel.

Safety Features

The TRM automatically dissipates the energy stored in the transformer at the end of each test.
The discharge circuit will continue to work even if the TRM power supply is lost.

Test Record Storage

The TRM can store up to 100 test records internally. For external test record storage, the TRM
features a USB Flash drive interface port. Up to 999 test records can be stored on a connected
USB Flash drive.
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User Interface

The TRM features a back-lit graphic LCD screen (124x64) that is clearly viewable in both bright
sunlight and low-light levels. An alpha-numeric keypad is used to enter test information and to
operate the unit.

Computer Interfaces

The TRM can be connected to a PC via the unit’s RS-232C, USB, or Bluetooth interface. A PC can
be used to retrieve test records (stored in the TRM or USB Flash drive) or to run tests using the
provided software. Test records are automatically exported to PDF, Excel, and XML formats.
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Technical Specifications
Table 1. TRM-20/40 Technical Specifications

TYPE
PHYSICAL SPECIFICATIONS
OPERATING VOLTAGE

RESISTANCE READING
RANGE

ACCURACY

TEST CURRENT

TEST VOLTAGE
RESISTANCE CHANNELS
DISPLAY

PRINTER

INTERNAL TEST RECORD
STORAGE

EXTERNAL TEST RECORD
STORALCE

COMPUTER INTERFACES
SAFETY

ENVIRONMENT

HUMIDITY (MAX)
ALTITUDE (MAX)
CABLES

OPTIONS
WARRANTY

Portable transformer winding resistance meter
21" W x 17" Hx 9" D (53 cm x 43 cm x 24 cm); Weight: 33 Ibs (15.4Kg)
100-240 Vac, 50/60 Hz

1 micro-ohm — 2000 Ohms (TRM-20);
1 micro-ohm to 500 Ohms (TRM-40)

1 - 19,999 micro-ohms: £0.5% reading, £1 count;
20 — 999 milliohms: +1% reading, +1 count;
1-2000 Ohms: £1.5% reading, +1 count

1-20A in 1A increments (TRM-20); 1-40A in 1A increments (TRM40)
60Vdc charging, 18V DC max during measurement
Two static resistance reading channels

Back-lit LCD (64 x 128 dot gragnic), viewable in direct sunlight and low
light levels

Built-in 2.5” wide_thermal printer
100 test recorus. =ach record can contain up to 99 readings.

Up 12999 test records on external USB Flash drive.

RS-232C, USB, and Bluetooth

Designed to meet UL 61010A-1 and Can/CSA C22.2 No 1010.1092
standards

Operating: -10°C to 50° C (15°F to +122° F); Storage: -30° C to 70° C (-
22°F to +158° F)

90% RH @ 40° C (104° F) non-condensing
2000m (6562 ft) to full safety specifications

One 50-foot current cable set, two 50-foot resistance sense cable set, one
LTC control cable, one ground cable, one power cord, One RS-232C
cable, one USB cable

Transportation Case
One year on parts and labor

The above specifications are valid at nominal operating voltage and at a
temperature of 25°C (77°F). Specifications may change without prior notice.

NOTE
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1.3 TRM Controls and Indicators

The TRM-20/40’s controls and indicators are shown in Figure 1. The purpose of the controls and
indicators may seem obvious, but users should become familiar with them before using the
TRM. Accidental misuse of the controls will usually cause no serious harm. Users should also be
familiar with the safety summary found on the front page of this User’s Manual.

USB Flash Drive Rs-232C  Load Tap LTC Back-Lit LCD Screen Input Power  Ground
Interface Computer  Changer Raise & Lower (128 x 64 pixels) Connector with  Stud
Interface Control Fuses Viewable in direct Third-wire
USB Computer sunlight and low light Safety Ground
Interface Bluetooth
Indicator

Voltage Sensing Current LTC Rugged,
Connector Jacks Lead Raise and Lower Membrane Keypad 2.5" Wide
Conenctors Switches Thermal Printer
Voltage Presence Transformer
Warning Energy Discharge
Indicator Indicator

Figure 1. TRM-20/40 Controls and Indicators
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2.0 PRE-TEST SETUP

2.1  Operating Voltages

The TRM’s operating voltages are 90-240 Vac, 50/60 Hz.
2.2 LCD Screen Contrast Control

To increase the LCD screen contrast, press and hold the [PAPER A Contrast] key for two
seconds.

To decrease the LCD screen contrast, press and hold the [PAPER v Contrast] key for two
seconds.

2.3 Printer Paper Control

To advance the TRM printer paper, press and release the [PAPER A Contrast] key.
To retract the TRM printer paper, press and release the TP &4PER v Contrast] key.
2.4  Printer Paper

The TRM'’s built-in thermal printer uses.2.%-inch wide thermal paper for printing test results. To
maintain the highest print qualitv‘ardto avoid paper jams, the use of thermal paper supplied
by Vanguard Instruments Cam.tany is highly recommended. Additional paper can be ordered
from the following sources:

Vanguard Instruments Co, Inc.
1520 S. Hellman Avenue
Ontario, CA 91761

Tel: 909-923-9390

Fax: 909-923-9391

Part Number: VIC TP-3 paper

BG Instrument Co.

13607 E. Trent Avenue
Spokane, WA 99216

Tel: 509-893-9881

Fax: 509-893-9803

Part Number: VIC TP-3 paper
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2.5 Replacing the Thermal Printer Paper

The roll of thermal paper is housed inside a dispenser underneath the printer cover. To replace
the paper, follow the steps below:

Unscrew the two large printer cover screws and remove the printer cover.

Remove the leftover thermal paper roll from the paper holder.

Unroll the new thermal paper roll.

Feed the thermal paper into the slot between the paper pocket and the rubber roller.
The printer will automatically pull the paper under the thermal head.

Place the paper roll into the paper holder.

e Lift the thermal head and align the thermal paper if necessary.

e Re-install the printer cover.

' Thermal paper has a chemical coating on one side 2t the paper. This side should be
l facing the thermal print head. Incorrect pep=i-ioading may result in blank output on

the thermal paper.
NOTE pap

The thermal paper will show a red stripe to indicate that the roll is about to run out
of paper.
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3.0
31

OPERATING PROCEDURES
Configuring the LTCA Software for use with the TRM

The TRM can be used with a PC using the Vanguard LTCA software. Follow the steps below to
properly connect the TRM and configure the LTCA application to recognize the unit.

a.

b.

Install the LTCA software (please see the LTCA software user’s manual for details).

Connect the TRM to the PC by connecting a USB cable from an open USB port on the PC
to the unit’s “USB PC” port.

Turn on the power on the TRM.

If this is the first time you are connecting the unit to the PC, Windows will recognize it as
a new device and automatically install necessary drivers. If using Windows XP, you may
be prompted to install drivers. Select the automatic.instailation option and Windows will
locate the generic drivers necessary.

Please note that although the unit is connected via USB, it uses an internal serial
interface to communicate with tha PC."As such, it will appear in the windows Device
Manager as a USB Serial Poit. Open the Device Manager from the Windows Control
Panel and note the COM port number. For example, in the installation shown below, the
TRM is shown as COM10 (USB Serial Port).

| £ Device Manager |Z| |§| E|
File Acton \View Help

W& 2m A

5

% Computer

age Disk drives

§ Display adapters

<z DVD/CD-ROM drives

{=) Floppy disk controllers

_ﬁ Floppy disk drives

@8 Human Interface Devices

=) IDE ATA/ATAPI controllers

% Keyboards

1"y Mice and other peinting devices

& Monitors

[=)-E8 Metwork adapters
B Belkin Wireless G Deskiop Card =2
B8 Realtek ATLE168/8111 PCI-E Gigabit Ethernet NIC -

=¥ Ports (COM &LPT)

|

& 1sB serial Port (COM10)
Frocessors

|£
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f.

Launch the LTCA application and then click on the “Settings” icon. The following window

will be displayed:

Application Setup
— Communications
For TRM Device always disable USE and select serial port W Use USB Part COM Port: I COM1: vl
—Graph and Overlay Settings
N Forsground: [ |y sacgound | v
Graph: IMain Graph vl
v R1 . I~ ¥ ris I v i motor current | DI ~
¥ R2 I VRS I v W Testcurrent | ~
LS v PR v
Localization N
’7 Date Format: I - l
—Test Folder ==
I C:\anguard\LTCA Tests \ YU Gy
—Application Logo N
I Ct\Waorking Directory\Assets\Vanguard LOQDUOQ?‘?":L“.EIE E
—Auto Export S
I~ Export to Excel
oK I Cancel |

Make sure the “User USB Port” is UN-checked. Then, from the “COM Port” drop-down
menu, select the COM port that corresponds to the port that the TRM is connected to.
Then click the OK button. The LTCA software will now recognize the TRM.
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3.2

Connecting the TRM to a PC via Bluetooth

The TRM can also be connected wirelessly to a PC using Bluetooth. To connect the unit via
Bluetooth, it must first be paired with the PC. Follow the steps below to pair the TRM to a PC
via Bluetooth:

For Windows XP:

a.

b.

C.

Make sure the TRM is turned on. Then double click on the Bluetooth system tray icon
(on the bottom right corner of your computer screen):

The “My Bluetooth Places” window will be displayed:

% My Bluetooth Places . |:|g

: File Edit WView Bluetooth Favorites Tools Help E.

: Address | My Bluetooth Places v G

QBack ,\_;l Lﬁ: pSearch I{_ Folders E v

Bluetooth Tasks

% Add a Bluetooth Device -E

View My Bluetooth services

,-) View devices in range
G‘ View or modify configuration

Click on “Add a Bluetooth Device” on the left window pane.

The Bluetooth Setup Wizard window will be displayed. Click on the “Next” button. The
PC will scan for nearby devices and list all available Bluetooth devices:

Bluetooth Device Selection

Select a device
Remate devices must be in Discoverable mode for this computer to find them.

For assistance in making a remote device discoverable, referto the remote
device's documentation.

2

TRM-20 41001

| Show all devices ~

if the device you are looking foris not in the list, verfy that the device has power and is
operational. On some devices, you must press the Connect button to make the device
discoverable.
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The TRM will be listed as “TRM S/N” where S/N is the device’s serial number. Click on
the icon for the TRM and then click on the “Next” button.

d. The following window will be displayed asking for a secret key to connect to the TRM:

e
Bluetooth Security Setup

Bluetocth Pairing
Paired devices exchanas 3 secret key each time they connect. This key is unique
for each pair of devices; it is used to verfy identity and to encrypt the data that the

devices exchange.

To complete the pairing process, type the required passkey, and
then click Next. If you do not know the passkey, see the

instructions that came with TRM-20 41003

< Back Mead > Cancel

Type the word “default” (without the quotes and in all lower-case) and then click on the
“Next” button.

e. The following window will be displayed with the option to connect to the TRM as a serial

port:
Bluetooth Service Selection k
Select the services you are interested in. |
The following services are available through the selected Blustooth Device.

Select the service that you want to access on the selected device. (Connect to this
service).

1% AT Serial

Establish a virtual serial port connection with a remote

Bluetooth device. The connection can then be used by any
application that supports the COM port number assigned. SR

I Mext ][ Cancel ]

Make sure to check the box next to “AT Serial” and then click on the “Next” button.
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f. The following confirmation screen will be displayed:

Bluetooth Setup Wizard Completion Page
~

[ —= = ANLEN .
N TR Completing Bluetooth Setup
) .
e VN Wizard
/ ‘
. —_—
: ¥, Connect to the remate device using this connection
" v shortcut.
e
A
ey =
v E — | Create a shortcut and then restart this wizard so that | can
3 - create addtional shortcuts.

Ta complete this connection, click Finish.

)~ Finish ] [ Cancel

(S TNy

Click on the “Finish” button.

g. The TRM-20 will now be displayed in the “My Bluetooth Places” window:

% My Bluetooth Places

: File Edit View Bluetooth Favorites Tools Help a.
: Address |a My Blustoath Places v| G
O Back. -& l.@ p Search H__f Folders e

| TRM-20 41003

Bluetooth Tasks

TRM-20 41003 AT Serial
- Connected (COM14)

g.-'-\dd a Bluetooth Device
'&\n‘iew My Bluetooth services
,‘J\p‘iew devices in range
G’\n‘iew or modify configuration

Note the port number listed under the device name. In the above case, the port number
is COM14. Use this port number in the LTCA software to connect to the TRM.
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For Windows 7:

a. Make sure the TRM is turned on. Then double click on the Bluetooth system tray icon
(on the bottom right corner of your computer screen):

Customize...

o}

- Search Devices and Printers P ‘

File Edit View Tools Help
| Add a device | Add a printer = #

No items match your search.

0 items
"\l.!J‘
0 items J
Click on “Add a device”.
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C.

All nearby Bluetooth devices will be listed:

- B

- — - s g—

Select a device to add to this computer

Windows will continue to look for new devices and display them here.

== TRM-20 41003
! Bluetooth
Other

What if Windows doesn't find my device?

e | (o)

The TRM will be listed as “TRM S/N” where S/N is the device’s serial number. Click on
the icon for the TRM and then click on the “Next” button.

The device pairing screen will be displayed:

E‘

- — - —

Select a pairing option

 Create a pairing code for me ol
The device has a keypad.

TRM-20 41003

2 Enter the device’s pairing code
The device comes with a pairing code.
Check for one on the device or in the device
manual.

< Pair without using a code
This type of device, such as a mouse, does not
require a secure connection.

How can [ tell if my device has a pairing code?

Click on “Enter the device’s pairing code” option.
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e. The following window will be displayed:

f.

- B

- — —_— g—

Enter the pairing code for the device

This will verify that you are connecting to the correct device.

—
ﬂ
The code is either displayed on your device or in the information

that came with the device. TRM-20 41003

What if I can't find the device pairing code?

e | (o)

Type the word “default” (without the quotes and in all lower-case) in the text box and
click on the “Next” button.

The following screen will be displayed:

This device has been successfully added to this computer

‘Windows is now checking for drivers and will install them if

—
necessary. You may need to wait for this to finish before your ©
device is ready to use.
Tao verify if this device finished installing properly, look for it in
Devices and Printers. TRM-20 41003

Click on the “Close” button.
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g. The TRM will now be listed under “Bluetooth Devices”:

ices and Printe... » Bluetooth Devices

Tools Help
Add a device Add a printer = - .9

4 Devices (1)

3

I TRM-20 41003

1item

| 'o,'J‘

1item

Right click on the TRM-20 icon and celect “Properties” from the pop-up menu.

h. The properties window.wil' be displayed. Click on the “Hardware” tab:

TRM-20 Properties X

Hardware | Services | Bluetooth

:ﬂ TRM-20 41003

Device Functions:

Name Type
|1?' Standard Serial over Bluetooth link (COMZ23) Ports (COM & LPT) |

Device Function Summary

Manufacturer. Microsoft

Location: on Bluetooth Device (RFCOMM Protocol TDI)

Device status:  This device is working properly.

Cancel l Apply

Note the port number listed after the device name (COM23 in the above example). Use this

port number in the LTCA software to connect to the TRM.
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3.3 Typical Connections to a Load Tap Changer (LTC)

Figure 2. Typical Connections to a Load Tap Changer (LTC)

3.4 Typical TRM-20/40 Cable Connections

::! e Do not touch or disconnect any test lead that is connected to a transformer
terminal while higt current is being conducted during a test. Failure to heed
WARNINGS this warning cari result in electric shock to personnel and/or damage to the
equipmant.
e Disconnect the test clips from the transformer bushing only after the TRM
has completely discharged the transformer. Always disconnect the test clips
slowly from the transformer bushing to prevent an accidental flash-over.

TRM-40 "

Figure 3. Typical TRM Connections Diagram for A Dynamic Resistance Test




TRM-20 AND TRM-40 USER’S MANUAL REV 1

Vi+

JUMPER

Figure 4. Typical TRM Connections Diagram for 2 Windings
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3.5 General Procedures

The main steps for using the TRM are outlined below:

a. Ground the TRM to the substation ground.

::i Always connect the TRM to the substation ground before connecting any
test lead to any transformer bushing. Failure to follow this procedure may

WARNING damage the TRM.

b. Plug the TRM power cable into a power outlet.

c. Insert current-cable plugs and voltage-sensing cable plugs into the corresponding
control panel jacks.

d. Attach the test cable clamps to the transformer terminal for the winding that is to be
measured.
e. Turnonthe TRM.

f.  The unit will self-calibrate, and then you will be presented with the “START-UP” menu as
shown below:

11-81-11

1. BEUH TEST B9t s 31
2. SETUF el TRF
. USER DIAGHOSTICS
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3.6  Entering Test Record Header Information

You can enter the test record header information before performing tests. The record header
includes identifying information such as the company, station, circuit, model number, etc. Once
the header information has been entered, it will apply to all subsequent test records. To enter
the header information:

a. Start from the “START-UP” menu:

1. RUH TEST e
2. SETUP 220 T2F

2. USER DIAGHOSTICS

Press the [2] key (SETUP).

b. The following screen will be displaved:

mmim

1. RECORD ID

2. PREIMT REECOEI

2. SAVEC-REESTORE REECORI
4. 5ET TIME

2« SET LAMGUAGE

Press the [1] key (RECORD ID).

c. The following screen will be displayed:

COMFAMNY

Tl TO POSITION

"EMTER" TO ACCERT

Type the company name using the alpha-numeric keypad.

When pressing a key, the corresponding number on the key will be displayed first.
Pressing the key again will display the first letter on the key. Pressing the key again will
display the second letter on the key. For example, to type the letter “A”, you must press
the [2] key twice. To erase the character at the cursor position, press the [CLEAR] key.
Press the [PAPER A Contrast] key to move to the next character. Press the [PAPER
v Contrast] key to move to the previous character. Press the [ENTER] key when you

are done typing the company name.
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d. The following screen will be displayed:

STATIOM:

T+l TO POSITION

"EMTER" TO ACCERT

Type the station name using the alpha-numeric keypad and then press the [ENTER]
key.

e. The following screen will be displayed:

CIRCUIT:

- )
T+l TO POSITION

"EMTER™ TO RACCEFT

Type the circuit information using the alpha-numeric keypad and then press the
[ENTER] key.

f. The following screen will be displayed:

MAMLUIFACTLURER:

T+l TO POSITION

"EMTERE™ TO RCCEFT

Type the manufacturer name using the alpha-numeric keypad and then press the
[ENTER] key.
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g. The following screen will be displayed:

MODEL =

T+l TO POSITION

"EMTER" TO ACCERT

Type the model information using the alpha-numeric keypad and then press the

[ENTER] key.

h. The following screen will be displayed:

SERIAL MUMEEER:

T+l TO POSITION

"EMTER™ TO RACCEFT

Type the serial number using the alpha-numeric keypad and then press the [ENTER]

key.

The following screen will be displayed:

EMA EATIMGE
T+l TO POSITION

"EMTERE™ TO RCCEFT

Type the transformer’s KVA rating using the alpha-numeric keypad and then press the

[ENTER] key.
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j-  The following screen will be displayed:

OFERATOR:

T+l TO POSITION

"EMTER" TO ACCERT

Type the operator’s name using the alpha-numeric keypad and then press the [ENTER]
key.

All header information will be saved, and you will be returnad to the “START-UP” menu.
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3.7

Setting the Date and Time

To set the date and time:

a.

b.

C.

Start from the “START-UP” menu:

11-81-11

1. RUM TEST a1l
2. SETUP o
Z. USER DIAGHOSTICS

Press the [2] key (SETUP)

The following screen will be displayed:

1. RECORED IT

2. SAVE-EESTORE REECORD
4. SET TIME
2« SET LAMGLUREE

2. PEINT REECORED !

Press the [4] key (SET TIME).

The following screen will be displayed:

EMTER DATE
=D =4"

EMTER TIME
HH: Fr e 55

Type the current date using the keypad. The following screen will be displayed:

Enter the time using the keypad. When the time has been entered, you will be

immediately returned to the “START-UP” menu.
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3.8 Setting the Interface Language
Follow the steps below to set the interface language (English, Spanish, or Turkish):

a. Start from the “START-UP” menu:

11-81-11

1. RUM TEST a1l
2. SETUP o
Z. USER DIAGHOSTICS

Press the [2] key (SETUP).

b. The following screen will be displayed:

1. RECORD ID
2. PEINT REECORI !
2. SAVE-EESTORE REECORD
4. SET TIME

=« SET LANGLPEE

Press the [5] key (SET LANGUAGE).

c. The following screen will be displayed:

1. EMGLISH
2a TUREEISH
2. SPRMISH

Select the preferred interface language by pressing the corresponding key on the
keypad ([1], [2], or [3]). The interface language will be set and a confirmation screen

will be displayed as shown below:

EMHGLISH SET

Press any key to return to the “START-UP” menu.
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3.9 Performing a Resistance Test
a. Start from the “START-UP” menu:

1. RUN TEST oot
2. SETUP 220 T2F

2. USER DIAGHOSTICS

Press the [1] key (RUN TEST).

b. The following screen will be displayed:

1. RESISTAHCE TEST
2. SPECIAL REES TEST
2. DYHAMIC LT TEST
4. DEGAUSS WIMDIHG

Press the [1] key (RESISTANCE TEST).

c. The following screen will be displayed:

LTS OR MTG REGULATORY
1. ¥YES
2. HO

Press the [2] key (NO).

d. The following screen will be displayed:

1. W1 W2 RES TEST
2. %1 OMLY  REES TEST

Press the [1]1 key (V1, V2 RES TEST) if you would like to perform a V1 & V2 test.
Press the [2] key (V1 ONLY RES TEST) if you would like to perform a V1 test only.
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e. The following menu will be displayed:

SELECT TEST CLUREEHT:
1. 1A

2. 9A

2. 188

4. Z2ER

= SER

B CLSTOM

Select the test current by pressing the corresponding numeric key on the keypad. Press
the [6] key (CUSTOM) if you would like to enter a custom test current and then enter
the current (between 1A-40A) on the next screen.

f. The following screen will be displayed:

COMVERT READIMGS TO |
STAMDARD TEMF? '
1. ¥YES
2. MO

1. YES
Press the [1] key (YES) if you wish to convert readings to standard temperature.

The following screen will be displayed:

WIMDIMG MATERIAL:
1. COFFERs Tk=2324.3
2« ALUMIMUM.  TE=223.8
A MAMUALLY EMTER TE

Press the [1] key (COPPER, Tk=234.5) to select copper as the winding material.
Continue to step g.

Press the [2] key (ALUMINUM, Tk=225.0) to select aluminum as the winding
material. Continue to step g.

Press the [3] key (MANUALLY ENTER Tk) to manually enter the Tk value. The
following screen will be displayed:
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fa
Lx
=
1=

O
L]

T TO anDJusT TE
"EHTER" TO ACCEPT

You can increase the Tk value by 0.5°C increments by pressing the [PAPER A
Contrast] key.

You can decrease the Tk value by 0.5°C increments by pressing the [PAPER v
Contrast] key.

Press the [ENTER] key to confirm the temperature setting. Continue to step g.

2. NO
Press the [2] key (NO) if you do'NOT wish to convert readings to standard

temperature. Continug to step i.

g. The following screen wiil'be displayed:

D.U.T. TEMF:

25.8°C TT.8F

Ty TO ADJUST TE
"EMTER" TO ACCEFT

Use the [PAPER A Contrast] and [PAPER v Contrast] keys to adjust the D.U.T.
(Device Under Test) temperature.

Press the [ENTER] key to confirm the D.U.T. temperature setting.

h. The following screen will be displayed:

REFEREHCE TEMF:

TS, BOC 167 . 8F

T TO anDJusT TE
"EHTER" TO ACCEPT

Use the [PAPER A Contrast] and [PAPER v Contrast] keys to adjust the
reference temperature.
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Press the [ENTER] key to confirm the reference temperature setting.

l The TRM will calculate the equivalent resistance value at this new
temperature.
NOTE

i. The following warning screen will be displayed:

tekkkok PARMIMG D sekskek
DAMGEROLE FLASH-OVER
WILL OCCUR IF CRELES

ARE DISCOMHECTED!
shtektektekb kb kb ke kb ko

This warning is a reminder that the next sequ=rice of test steps will run current through
the test load.

Press any key to continue.

j- The following screen wili be displayed:

- %1 & %2 TEST -
18 aMP TEST

"ETRRET" TO REUH TEST
QR
"STOF" TO RABORET

Press the [START] key to run the test.

k. The following screen will be displayed momentarily:

CALIERATIMG
FLERSE MWRIT...
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After the TRM finishes its internal calibration, the following screen will be displayed:

dpF MR CHRRGT MG
FLERSE MWRIT...

. mFME EHEREGIZED! #k

This is only an informational screen to remind the operator that a test is in progress. The
display duration of this message depends on the size of the winding’s inductance.

I. The TRM determines when the resistance reading is stable and displays the resistance
values on the LCD screen as shown below:

TEST IH PROGRESS 14

I = 18,81 aMPs !
= 1.455 mQ
Rz = 1.93% mQ

The TRM will continue the test and update the resistance values on the LCD screen.
While the test is in progress, you can press the [ENTER] key to save the current
readings from the LCD screen to the TRM’s internal working memory. You can store up
to 99 readings per test.

: Although this process can be used to store multiple readings when testing a
l Load Tap Changer (LTC) or Voltage Regulator, a more convenient method is
also available. Please see section 3.10 for information about performing an
NOTE LTC or Voltage Regulator test.
If the [ENTER] key is pressed, the data is saved and the following screen will be
displayed on the LCD screen:

TEST IH PROGRESS 14
===> SAVYIHG TEST <===

I = 18. 81 AMFS
Rl = 1.455 mQ
Rz = 1448 mQ

. BFME EMERGIZED! s
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Once the data is saved, the following screen will be displayed:

TEST IN PROGRESS 14
===> TEST SAVED! <===

I = 18. 81 AMFS
Rl = 1. 455 mQ
Rz = 1. 442 mQ

. mFME EHERGIZED! ek

Press the [STOP] key to stop running the test. The test results will be displayed as
shown:

TEST REESULTS

[
il

18,681 AMPS
Rl = 1. 455 mQ !
1,448 mO

A
P2
il

Press any key to continue.

m. The following screen will be displayed:

FEIMNT TEST EESULTESY
1. ¥YES
2. MO

1. YES
Press the [1] key (YES) to print the test results on the built-in thermal printer. A
sample test results printout is shown in Figure 5. Continue to step n.

2. NO

Press the [2] key (NO) to bypass printing of the test results. Continue to step n.
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n. The following screen will be displayed:

FEEF THIZ EEADIMG?
1. ¥YES
2. MO

1. YES

Press the [1] key (YES) to save the reading. One of the following screens will be
displayed:

The following screen will be displayed if there isno previous data in the memory:

===> TEST SAVED! <===

The following screen will be displayed if previous data for the same test type is
stored in the memory:

FEENVMIOUS DATA IM EBUF
1178211 14549069
1. AFFEHD FEEY. DATA
2. CLEAR FREEM. DATA

The TRM retains the current test results in its working memory. When a test is
finished, the user can append the new test results to the previous test results in

the working memory, as long as the unit’s power has not been turned off
between tests.

Press the [1] key (APPEND PREV. DATA) to append the current test results to the
previous test results in the working memory.

Press the [2] key (CLEAR PREV. DATA) to only save the current test results and
discard any previous data from the working memory.

In either case, press any key and continue to step o.
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2. NO
If you do not wish to save the reading, press the [2] key (NO) and continue to

step o.

o. The following screen will be displayed:

EUM AMOTHER TEST?
1. YES
2. MO

Press the [1] key (YES) to run another test. Return to step b.
Press the [2] key (NO) if you do not want to run ariother test. Continue to step p.

p. The following screen will be displayec:

R —

SAVE THIS RECORD™
1. YES
2. MO

1. YES
Press the [1] key (YES) to save the test record. Continue to step q.

2. NO
Press the [2] key (NO) if you do not want to save the test record. The following

screen will be displayed:

ARE YOU SURES

DATA WILL BE LOST!

1. Do HOT SAVE EECORD
2. SAVE RECORD

Press the [1] key (DO NOT SAVE RECORD) if you do not want to save the record.
You will be returned to the “START-UP” menu.

Press the [2] key (SAVE RECORD) to save the record. Continue to step q.




TRM-20 AND TRM-40 USER’S MANUAL REV 1

g. The following screen will be displayed:

RECORED HUMEEER @1
He% BEEM SAVED!

L The record number is automatically assigned and incremented by the TRM.
NOTE

Press any key to return to the “START-UP” menu.

TEST RESULTS

DATE: i1-04-11 TIME: 09:17:17

COMFANY: VIC
) STATION: LAB
CIRCUIT: 16R TO 16L

MFR: vic
MODEL : TRM40
SN: 42003

KVA RTG: 75KVA
OPERATOR: WN

V1 & vz TEST

TESTED AT 10 AMPS

Rl = 1.464 MILLI-OHMS
R2 = 1.448 MILLI-OHMS
I =10.004 AMPS

TAP/WINDING:

DATE: 11-04-11 TIME: 09:17:17

Figure 5. Typical Resistance Test Results Printout
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3.10 Performing a Load Tap Changer / Voltage Regulator Resistance Test

The Load Tap Changer/Voltage Regulator Resistance Test can be used to conveniently measure
the resistance at each tap position. Once the number of taps has been entered, the TRM will
request the user to set the tap position, starting with the lower taps, then to neutral, and then
to the raise taps. At each tap position, the resistance is measured, displayed on the LCD screen,
and stored. The TRM then instructs the user to change to the next tap position and repeat the
testing process.

Use the steps below to perform an LTC/Voltage Regulator Test:
a. Start from the “START-UP” menu:

1. RUH TEST a1l
2. SETUR ot e

2. USER DIAGHOSTICS

Press the [1] key (RLIN TEST).

b. The following screen will be displayed:

1. RESISTAMCE TEST
2. SFECIAL EES TEST
Z. DMHAMIC LTC TEST
4. DEGALUSS WIMDING

Press the [1] key (RESISTANCE TEST).

c. The following screen will be displayed:

LTC OF VTG EEGULATOR?Y
1. YES
2. MO

Press the [1] key (YES).
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d. The following screen will be displayed

e.

f.

EMTERE HUMEER OF RAISE
TAFPSs HOT COUHTIHG
HEUTEAL C1-2%0:

Type the number of taps the LTC or Voltage Regulator has using the alpha-numeric
keypad, and then press the [ENTER] key. We will enter “3” for our example.

The following screen will be displayed:

2 LOWEEs —MH-» = ERISE
IS THIS CORRECT?

2. MO

1Ll !

If the tap information is correct, press the [1] key (YES) and continue to step f.

If the tap information is incorrect, press the [2] key (NO) and return to step d.

The following screen will be displayed:

1. Wils M2 RES TEST
2. W1 OMLY  REEST TEST

Press the [1] key (V1, V2 RES TEST) if you would like to perform a V1 & V2 test. Continue

to step g.

Press the [2] key (V1 ONLY RES TEST) if you would like to perform a V1 test only.

Continue to step g.
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g. The following screen will be displayed:

SELECT TEST CURREEMT:
- 1A

. OH

« 1688

« 2HA

e SRR

. CLSTOM

RRT I Y I S

Select the test current by pressing the corresponding numeric key on the keypad. Press
the [6] key (CUSTOM) if you would like to enter a custom test current and then enter
the current (between 1A-40A) on the next screen.

h. The following screen will be displayed:

COMVERT RERDIMGS TO |
STAMDARD TEMF? '
1. ¥E=
2. MO
1. YES

Press the [1] key (YES) if you wish to convert readings to standard temperature.
The following screen will be displayed:

WIMDIMG MATERIAL:
1. COFFERs TE=224.5
2« ALUMIMUM,  TE=223.8
2. MAMUALLY EMTER TE

Press the [1] key (COPPER, Tk=234.5) to select copper as the winding material.
Continue to step i.

Press the [2] key (ALUMINUM, Tk=225) to select aluminum as the winding
material. Continue to step i.

Press the [3] key (MANUALLY ENTER Tk) to manually enter the Tk value. The
following screen will be displayed:
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TE:

2ZE, 8°0

T TO anJuUsST TH
"EMTER" TO ACCEPT

You can increase the Tk value by 0.5°C increments by pressing the [PAPER A
Contrast] key.

You can decrease the Tk value by 0.5°C increments by pressing the [PAPER v
Contrast] key.

Press the [ENTER] key to confirm the temperature setting. Continue to step i.

2. NO
Press the [2] key (NO) if you do'NOT wish to convert readings to standard
temperature. Continug to step k.

The following screen wiil'be displayed:

D.U.T. TEMP:

25.8°C TT.8F

Ty TO ADJUST TE
"EMTERE" TO ACCEFT

Use the [PAPER A Contrast] and [PAPER v Contrast] keys to adjust the D.U.T.
(Device Under Test) temperature.

Press the [ENTER] key to confirm the D.U.T. temperature setting.

The following screen will be displayed:

REFEREMCE TEMF:

TS B0 167 . 8F

T TO anJUsST TH
"EMTER" TO ACCEPT

Use the [PAPER A Contrast] and [PAPER v Contrast] keys to adjust the
reference temperature.
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Press the [ENTER] key to confirm the reference temperature setting.

l The TRM will calculate the equivalent resistance value at this new
temperature.
NOTE

k. The following screen will be displayed:

stk PRREMIMG ek
DAMGEROLS FLASH-OVER
WILL OCCUR IF CRELES

ARE DISCOMMECTED!
I T e B

Press any key to continue.

I.  The following screen will be displayed.

= M1 & M2 TERT -
48 Ak TEST
SET TAF TO % LOWEE
"ETRET® TO EUH TEST
IR
"STORF" TO ABORET

Set the LTC or Voltage Regulator tap position to the position indicated on the screen. To
change tap positions, press and hold the [RAISE] or [LOWER] LTC control button on
the front panel. Release the button when the tap position has been set to the position
indicated on the screen. Press the [START] key.

m. The following screen will be displayed momentarily:

CALIBREATIMG
FLERSE MWRIT...
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After the TRM finishes its internal calibration, the following screen will be displayed:

wuFME CHRREGIHGH*
FLEASE MWAIT...
I = 1.81 AMPS

dk BFME EMHEREGIZED! ek

n. The TRM determines when the resistance reading is stable and displays the resistance
values on the LCD screen as shown below:

TEST IM FPEOGREESS 14

I = 46, B AMPS
RL = 1. 451 mQ
Rz = 1. 469 mQ '

i HFME EMERGIZED!

Press the [ENTER] key to accept and save the readings.

o. The following screen will be displayed:

TEST IH FPROGRESS 14
===> SAYIMNG TEST <===

I = 48, 84 AMPE
Fl = 1.4&1 mQ
Rz = 1.453 mQ

e BFME EHEREGIZED! 4k

Once the reading has been saved, the following screen will be displayed momentarily:

TEST IM PROGRESS 14
===> TEST SAVED! <===

I =  48.084 AMPS
R1 = 1.461 mQ
RE = 1.489 mQ
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p. After saving the readings, the following screen will be displayed:

SET TarF TO 2 LOWER
CUSETART™ TO COMTIMUE

ik BFME EMHEREGIZED! ok

Set the LTC or Voltage Regulator tap position to the position indicated on the LCD screen
and press the [START] key.

The TRM will continue the test and display the results as in step n. Repeat steps |
through o for all “Lower” positions and then through all-“kzise” positions.

g. The following screen will be displayed after the last “Raise” position’s resistance reading
is stored:

FEINT RECORD?
1. YES
2. MO

1. YES
Press the [1] key (YES) to print the test results on the built-in thermal printer. A
Typical LTC/Voltage Regulator test report is shown in Figure 6. Continue to step
r.

2. NO
Press the [2] key (NO) to bypass printing of the test results. Continue to step r.

r. The following screen will be displayed:

SAVE THIS RECORDY
L, rES
2. MO

1. YES
Press the [1] key (YES) to save the test record. The following screen will be
displayed:
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RECORED HMUMEBEER B2
He% BEEM SAVED!

Press any key to return to the “START-UP” menu.
2. NO

If you do not wish to save the test record, press the [2] key (NO). The following

screen will be displayed:

ARE YOU SURE?

DATA WILL BE LOST!

1. IO MOT SAVE RECORD
2. SAVE RECORD

- A

Press the [1] key (DO NOT SAVE RECORD) to NOT save the test record. You will

be returned to the “START-UP” menu.
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TEST RESULTS

DATE: 11-04-11 TIME: 09:27:07

Test results continued

COMPANY: VIC
STATION: LAB
CIRCUIT: 16R TO 16L

MFR: VIC
MODEL : TRM40O
SN: 42003

KVA RTG: 75KVA
OPERATOR: WN

V1 & V2 STATIC LTC TEST
TESTED AT 40 AMPS

TAP = NEUTRAL

R1 = 3.435 MILLI-OHMS
R2 = 3.412 MILLI-OHMS
[ =40.034 AMPS

TAaP = 3 LOWER

R1 = 1.461 MILLI-OHMS
R2 = 1.470 MILLI-OHMS
I =40.043 AMPS

TaP = 1 RAISE

Rl = 3,553 MILLI-OHMS
RZ = 3.525 MILLI-OHMS
T =.40,032 AMPS

TAP = 2 LOWER

RL = 1.836 NILLI-OHMS
R2 = 1.820 MILLI-OHMS
I =40.037 AMPS

TAP = 2 RAISE

Rl =2.138 MILLI-OHMS
R2 = 2.115 MILLI-OHMS
I =40.030 AMPS

TAP = 1 LOWER

RL = 3.232 MILLI-OHNS
R2 = 3.210 MILLI-OHNS
I =40.037 AWPS

TAP = 3 RAISE

Rl = 1.434 MILLI-OHMS
R2 = 1.431 MILLI-OHMS
I =40.030 AMPS

Figure 6. Typical LTC/Voltage Regulator Test Report Printout
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3.11 Performing a Special Resistance Test

The Special Resistance Test is used to conduct a resistance test for a pre-defined period ranging
from 1 to 45 minutes. The resistance data is recorded at one minute intervals. Use the steps
below to perform a Special Resistance Test:

a.

Start from the “START-UP” ” menu:

1. RUN TEST 1148711
2. SETUP It

Z. USER DIAGHOSTICS

Press the [1] key (TEST XFMR).

b. The following screen will be displayec:

C.

1. RESISTAMCE TEST
2. SPECIAL REZ TEST
2. DYHAMIC LTS TEST
4. DEGALUSS WIMDING

Press the [2] key (SPECIAL RES TEST).

The following screen will be displayed:

1. M1, W2 SFEC TEST
2. W1 OMLY  SPEC TEST

Press the [1] key (V1, V2 SPEC TEST) to perform a V1 & V2 special resistance test.

Continue to step d.

Press the [2] key (VI ONLY SPEC TEST) to perform a V1 special resistance test.
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d. The following screen will be displayed:

EMTER SFECIAL TEST
TIME MIMUTES <1-4352

Enter the test time (between 1 to 45 minutes) using the alpha-numeric keypad, and
then press the [ENTER] key.

e. The following screen will be displayed:

SELECT TEST CLREEEMT:
1. 1A

2. 5A

2. 18A !
4. 2ER

2 ER

= CLSTOM

Select the test current by pressing the corresponding numeric key on the keypad. Press
the [6] key (CUSTOM) if you would like to enter a custom test current and then enter
the current (between 1A-40A) on the next screen.

f. The following screen will be displayed:

COMVERET EEADIMGE TO
STAMDARED TEMFY
1. YES
2. MO

1. YES
Press the [1] key (YES) if you wish to convert readings to standard temperature.
The following screen will be displayed:

WIMDIMG MATERIAL:
1. COFFER TE=234.5
2o ALUMIHUM,  TE=225.8
2. MAMUALLY EMTER TE
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Press the [1] key (COPPER, Tk=234.5) to select copper as the winding material.
Continue to step g.

Press the [2] key (ALUMINUM, Tk=225) to select aluminum as the winding
material. Continue to step g.

Press the [3] key (MANUALLY ENTER Tk) to manually enter the Tk value. The
following screen will be displayed:

Tk

2T . 800

T TO ADJUST TE
"EMTER" TO ACCERT |

You can increase the Tk valu= ny 0.5°C increments by pressing the [PAPER A
Contrast] key.

You can decr=ase the Tk value by 0.5°C increments by pressing the [PAPER v
Contrast] key.

Press the [ENTER] key to confirm the temperature setting. Continue to step e.

2. NO
Press the [2] key (NO) if you do NOT wish to convert readings to standard
temperature. Continue to step i.

g. The following screen will be displayed:

n.U.T. TEMF:

25.8°C TT.EF

T TO anJUsST TH
"EMTER" TO ACCEPT

Use the [PAPER A Contrast] and [PAPER v Contrast] keys to adjust the D.U.T.
(Device Under Test) temperature.

Press the [ENTER] key to confirm the D.U.T. temperature setting.
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h. The following screen will be displayed:

REFEREMCE TEMF:

TS B0 167 . 8F

T TO anJUsST TH
"EMTER" TO ACCEPT

Use the [PAPER A Contrast] and [PAPER v Contrast] keys to adjust the
reference temperature.

Press the [ENTER] key to confirm the reference temperature setting.

i. The following warning screen will be displayed:

wotstotot ARMIMNG] #otors |
DAMHGEROUS FLASH-OVER
WMILL OCCUR IF CAbLES
ARE DISCOMMELTED!
e e e e s e e e e e e g e e e

This warning is a reminder that the next sequence of test steps will run current through
the test load.

Press any key to continue.

j. The following screen will be displayed:

- M1 & M2 TEST -
48 Ak TEST

"ETRRET® TO REUH TEST
IR
"STORF" TO ABORET

Press the [START] key to run the test.
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k. The following screen will be displayed momentarily:

CALIEREATIMG
FLERSE MWRIT...

After the TRM finishes its internal calibration, the following screen will be displayed:

dpF MR CHRREGT MG
FLEASE MWAIT...

I = 1.81 aMPs

e BFME EHERGIZED! e i

.S LN

This is only an informzational screen to remind the operator that a test is in progress. The
display duration of this message depends on the size of the winding’s inductance.

I. The TRM determines when the resistance reading is stable and shows the resistance
value on the LCD screen as shown below (the first line shows the remaining test time):

EEMAIMIMNG TIME = Q@59

I = 4. 84 AMFS
Fl = 1. 844 mQ
Rz = 2.825 mQ

e BFME EHEREGIZED! 4k

When the pre-defined test time has elapsed, the following screen will be displayed:

TEST EESULTE

I = 48, 84 AMPE
FEl = 1.839 mQ
R = 2.851 mQ

# BFME EMERGIZED! ek

Press any key to continue.
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m. The following screen will be displayed:

SAVE THIS RECORDY
1. YES
2. MO

1. YES
Press the [1] key (YES) to save the test record. Continue to step m.

2. NO
Press the [2] key (NO) if you do not want to save the test record. The following
screen will be displayed:

ARE YOU SUREY

DATA WILL BE LOST!
2. 00 HOT SAYE ReCORD
4. SAVE REECORD

Press the [1] key (DO NOT SAVE RECORD) if you do not want to save the record.
You will be returned to the “START-UP” menu.

Press the [2] key (SAVE RECORD) to save the record. Continue to step m.

n. The following screen will be displayed:

RECORED MUMEEER @3
HAS BEEM SAVED!

L’ e The record number is automatically assigned and incremented by the TRM.

e Once the test record has been saved, it can be recalled and printed (3.15.3
NOTES and 3.15.4 for further information). Figure 7 shows a typical Special Test
report printout.

Press any key to return to the “START-UP” menu.
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RECORD NUMBER 79
TEST RESULTS

DATE: 11-07-11 TIME: 14:59:54

COMPANY: VIC
STATION: LAB
CIRCUIT: 1&R TO 1leL

MFR : vIC
MODEL : TRM40
SN 42003

Kva RTG: 7SKVA
OPERATOR: WN

V1l & V2 SPECIAL TEST
TESTED AT 20 AMPS

T = 0 MIN

R1 = 1.702 MILLI-OHMS

RZ2 = 1.963 MILLI-OHMS

I = 20.016 AMPS .
T = 1 MIN

R1 1.701 MILLT-OHAS

RrR2
I

1.968 MILLI-OMIS
20.017 AXCY

Figure 7. Typical Special Test Report Printout
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3.12 Performing a Dynamic LTC Test
The Dynamic LTC Test is used to conduct a resistance test while the LTC or Voltage Regulator is
switching taps. The test will run for 240 seconds to allow the LTC or Voltage Regulator enough

time to switch through all of the taps during the test. The resistance data is recorded
continuously during the test period. Use the following steps to perform a Dynamic LTC Test.

l Dynamic LTC Test results can only be saved to an external USB Flash drive. If you
would like to save your test results, please be sure to connect a USB Flash drive to

Note  theunit before performing this test.

a. Start from the “START-UP” menu:

1. RUM TEST Lisarit
2. SETUP ot g2r

Z. USER DIAGHOSTICS

-

Press the [1] key (RUN TEST).

b. The following screen will be displayed:

1. RESISTAMCE TEST
2. SPECIAL REES TEST
3. DYHAMIC LTC TEST
4. DEGAUSS WIMDIMG

Press the [3] key (DYNAMIC LTC TEST).

c. The following screen will be displayed:

eppott WERMIMG! oo
DEMGEROUS FLASH-OVER
WILL OCCUR IF CAELES

ARE DISCOMMECTED!
I T e B

This warning reminds the operator that the next sequence of test steps will run current
through the test load. Press any key to continue.
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d. The following screen will be displayed:

SET LTC-VEEG TO
LOWEST TAF FOSITION.

FREESS
ARY KEY WHEM EEADY

Set the LTC or Voltage Regulator to the lowest position either manually or by pressing
and holding the LTC [LOWER] button. Press any key to continue.

e. The following warning screen will be displayed:

DHAMIC LTC TEST

"STRET® TO EUH TES !
CF
"STORT TO ABORT

Press the [START] key to run the test.

f. The following screen will be displayed momentarily:

CALIBRATIMG
FLERSE MWRIT...

After the TRM has finished its internal calibration, the following screen will be displayed:

#EF MR CHRARGT MG
FLERSE MAIT...

I = 1.81 AMPS

. BFME EMERGIZED! ek

When the TRM has determined that the resistance reading is stable, the following
screen will be displayed:
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REEADY TO CAFTUREE DATA

FRESS "EMTER™
— |:|F: —
LTC EAISE<LOMER
TO START TIMIMG. ..

Press the [ENTER] key or the LTC [RAISE] or [LOWER] key to continue.
g. The TRM will start capturing data and the following screen will be displayed:

EUMHIMNG DYHAMIC
LTC TEST T=239

"STORT TO EWMD TEST
e BFME EHERGIZED! e i

.S LN

The second line on the screen will display the remaining time for the test. While the
TRM captures data, you can press the LTC [RAISE] or [LOWER] button to cycle
through the LTC or Voltage Regulator’s taps. You can wait for the remainder of the test
time or you can press the [STOP] key at any time to end the test. If you have
completed cycling through the taps, it is recommended to stop the test manually. If the
test is performed for the duration of 240 seconds, the graph printout will be rather long!

h. When the test time has expired or the test is stopped manually, the following screen will
be displayed.

FEIMTIMG EEFORT
FLERSE MRIT...

The test results will be printed on the unit’s built-in thermal printer. A sample test
results printout is shown in Figure 8. The following screen will be displayed when
printing is finished:

SAVE THIS EECORED TO
THUME DEIVE®Y

1.YES

2 MO
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1. YES

Press the [1] key (YES) to save the test results to the connected USB Flash drive.
The following screen will be displayed:

REC_B81 SAVED TO
THUME DREIVE.

Press any key to return to the “START-UP” menu.

2. NO

Press the [2] key (NO) if you do ngt \want to save the test results. The following
screen will be displayed:

ARE YOL SURES
DATA BTLL BE LOST!
1.0 HOT SAYE RECORD
2. 5AVE RECORD

Press the [1] key (DO NOT SAVE RECORD). You will be returned to the “START-
UP” menu.
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TEST RESULTS

DATE: 11-22-11 TIME: 15:42:19

COMPANY :
STATION: .
CIRCUIT: Voltage Plot Continued
MFER :
MODEL :
SN:

KVA RTG:

OPERATOR: \

. DYNAMIC LTC TEST

/

1

TESTED AT 10 AMPS

=1

Nominal contact

VOLTAGE PLOT ; P
- s
MARKERS AT 1S INTERVALS ~ ’,'-’
-
| ,
() 1 B . g
€5 L L 2 o 2 b o~ BE 3 —t—‘;_r/
§5§s s s 5§ 5 5 5 5 55 N
A+ o+ o+ ok o+ b e - o
n_n n It n 1 n n 0 n_un 2 N
o |

1
o

1z

9 N

| h" \\\

) N, \ Typical open contact
transition results in a

| N, higher voltage spike

compared to nominal

p T N / contact transition

o1
[
—

=1

Figure 8. Typical Dynamic LTC Test Results Printout Showing an Opened Circuit
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3.13 Performing a Diagnostic Test

In diagnostic mode, the TRM can run a resistance test, display the sense voltages, and test
current on the TRM. This feature can be used to verify the TRM’s voltage and current readings
against an external meter. Use the steps below to perform a diagnostic test:

a. Start from the “START-UP” menu:

1. FUN TES 1178711
- BE: 491 15
2. SETUP il

3. USER DIARGHOSTICS

Press the [3] key (USER DIAGNOSTICS).

b. The following screen will be displayec:

AR —-——

SELECT TEST CURRERT:
1. 1A

« M

« 1688

« ZHA

2 AER

B CHETOM

Fu LR B

Select the test current by pressing the corresponding numeric key on the keypad. Press
the [6] key (CUSTOM) if you would like to enter a custom test current and then enter
the current (between 1A-40A) on the next screen.

c. The following warning screen will be displayed:

sepckeket PIERMH TG shebokeor
DAMGERDLS FLASH-OVER
WILL OCCUR IF CABLES
ARE DISCOMMECTED!

I T R B R B

Press any key to continue.
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d. The following screen will be displayed:

- UsER DIAG TEST -
"STARTY TO REUM TEST
QF
"STOFT TO ABOET

Press the [START] key.

e. The V1, V2, and test current (1) will be displayed as shown below:
LSER DIAGHOSTICS

Wi = 5,86 mV
W2 = ES, 4% my
I = 28.828 A z

ek BFME EHEFGTUZED! ek

Press the [STOP] key to end the test and return to the “START-UP” menu.
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3.14 Demagnetizing the Transformer Core
You can demagnetize the transformer core using the steps below:

a. Start from the “Start-Up” menu:

1. RUM TEST 1187 L
2. SETUF s

Z. USER DIAGHOSTICS

Press the [1] key (RUN TEST

b. The following screen will be displayed:

1. RESISTAMCE TEST
2. SFECIAL RES TEST !
2. DYHAMIC LTC TEST
4. DEGAUSS WIMDRIMG

Press the [4] key (DEGAUSS WINDING).

c. The following screen will be displayed:

DEGAUSS CUREEMT:
1. 8.5 @kF

2. 1 AMF

. 2 AMPS

4. 5 AMFPS

5. 18 AMPS

Select the degaussing current by pressing the corresponding key on the alpha-numeric
keypad.

d. The following screen will be displayed:

THI= MAY TARKE SEVEREAL
MIMUTES TO COMPLETE

"EMTER" TO COMTIMUE

Press the [ENTER] key to continue.
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e. The degaussing process will start and updates will be displayed on the screen as shown
below:

# DEGAUSSIMG =FME =+

=> SETTIHG CORE...

e wFME EMERGIZED!

# DEGAUSSIMG =FME =+

SETTIMG CORE. ..
=> CHARGIMG EEVERSE

dk BFME EMHEREGIZED! st

awmy

# DEGAUSSTHEG sFME +

SETTIMG CORE. ..
CHARGIHG REVERS
=> REESETTIMG CORE

e wFME EMERGIZED!

When the process is complete, you will be returned to the “START-UP” menu.
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3.15 Working with Test Records
3.15.1. Viewing the Contents of the Working Memory

Whenever a test is performed and the reading is kept, the data is temporarily stored in the
TRM’s working memory. You can view the test reading in the unit’s working memory using the

steps below:

a. Start from the “START-UP” menu:

1. FUH TEST 118711
2. SETUP 220?:8"‘9_;2

Z. USER DIAGHOSTICS

Press the [2] key (SETUP).

b. The following screen will be dispiayed:

1. RECORD ID

2. PRINT RECORD

Z. SAVECREESTORE RECORED
4. SET TIME

S SET LAMGUAGE

Press the [2] key (PRINT RECORD).

c. The following screen will be displayed:

FEIMNT RECORD
1. FREINT TO LCD
2. PEINT TO FPRIMTEE

1. PRINTTO LCD

Press the [1] key (PRINT TO LCD) to view the test record on the LCD screen. Use
the [PAPER v Contrast] key to scroll to the next page. Press the [STOP] key
when you are done viewing the test record, and you will be returned to the

“START-UP” menu.
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2. PRINT TO PRINTER

Press the [2] key (PRINT TO PRINTER) to print the test record on the unit’s
thermal printer. You will then be returned to the “START-UP” menu.
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3.15.2. Saving Test Results to a Test Record

After performing a test, the user is presented the option to save the test results to the unit’s
Flash EEPROM or to a USB Flash Drive. If the test results are not saved immediately after
performing a test, they will still remain in the working memory and can be saved later, as long
as a new test has not been performed and the unit has not been turned off. Follow the steps
below to save the test results from the working memory to a test record (the following
procedure can also be used to re-save a restored test record to a new memory location or to a
USB Flash Drive):

a.

b.

C.

Perform a test or restore a test record to the working memory, and then start from the

“START-UP” menu:

1. RUM TEST tiver 11
2. SETUP 2

2. USER DIAGHOSTICS

Press the [2] key (SETUP).

The following screen will be displayed:

1. RECORD ID

2a PEINT EECORD

3. SAVE-RESTORE RECORD
4. SET TIME

2. SET LAMNGUAGE

Press the [3] key (SAVE/RESTORE RECORD).

The following screen will be displayed:

1. EESTORE RECORID

2. SAVE RECORD

Z. FECORD DIRECTORY

4. ERASE REECORD

- COFY TO THUME DEIVE

l Option 5 (COPY TO THUMB DRIVE) will be listed only if a USB Flash drive is

connected to the Auto-Ohm.

NOTE
Press the [2] key (SAVE RECORD).
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If a USB Flash drive is connected to the unit, continue to step d.

If a USB Flash drive is NOT connected to the unit, continue to step e.

d. The following screen will be displayed:

1. SAVE IMTEREHALLY
2. SAVE TO THUME DEIVE

1. SAVE INTERNALLY

Press the [1] key (SAVE INTERNALLY) to save the test record to the unit’s Flash
EEPROM. Continue to step e.

2. SAVE TO THUMB DRIVE

Press the [2] key (SAVE 'O THUMB DRIVE) to save the test record to the
connected 'JS3 Flash Drive. The following screen will be displayed:

REC_BE1 SAVED TO
THUME DREIVE

Press any key to return to the “START-UP” menu.

e. The following screen will be displayed:

RECORED MUMEBEER 2
He% BEEM SAVED!

Press any key to return to the “START-UP” menu.
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3.15.3. Restoring a Test Record From Flash EEPROM
Use the steps below to restore a test record from the TRM’s internal Flash EEPROM to the
working memory:

a. Start from the “START-UP” menu:

11-89-11

1. RUM TEST T
2. SETUP s
T, USER DIAGHOSTICS

Press the [2] key (SETUP).

b. The following screen will be displayed:
-
1

1. RECORD ID

2. PREINT REECORD

3. SAVE-RESTORE. RECORD
4. SET TIME

= SET LAMNGUAGE

Press the [3] key (SAVE/RESTORE RECORD).

c. The following screen will be displayed:

1. RESTORE RECORD

2. SAVE RECORD

Z. RECORD DIRECTORY

4. ERRSE REECORD

2 COPY TO THUME DREIVE

l Option 5 (COPY TO THUMB DRIVE) will be listed only if a USB Flash drive is

connected to the unit.
NOTE

Press the [1] key (RESTORE RECORD)
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d. The following screen will be displayed:

FESTORE RECORD
1. EMTEE EECORED HLUMEEE
2o SCEOLL TO SELECT

l If you have a USB Flash drive inserted in the unit’s “USB MEM” port, the
following screen will be displayed instead of the above screen:

el 1. INTERHAL STORAGE
2. THUME DREIWE

e - -

Press the [1] key (INTERNAL STORAGE).
The following screen will be displayed:
EFESTORE RECORED

1. EMTEE EECORED HLUMEEE
2o SCEOLL TO SELECT

Continue with the steps below.
1. ENTER RECORD NUMBER

Press the [1] key (ENTER RECORD NUMBER) if you know the record number that
you would like to restore. The following screen will be displayed:

RESTORE EECORED
HUMEBER

Type the record number using the alpha-numeric keypad and then press the
[ENTER] key. The following screen will be displayed:
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EECORD RESTORED!

FERIMT EECORD?
1.%ES
2« HO

Press the [1] key (YES) if you would like to print the restored test record on the
unit’s built-in thermal printer. You will be returned to the “START-UP” menu

after printing is finished.

Press the [2] key (NO) if you do not want to print the restored test record. You
will be returned to the “START-UP” menu.

2. SCROLL TO SELECT

Press the [2] key (SCROLL TO SELECT)to scroll through a directory of the test
records. The following screcih wili be displayed:

-

RECOREDS DIRECTORY

"Rt TO SCREOLL FLD
"IN TO SCEOLL RMS

Press the [PAPER A Contrast] key or the [PAPER v Contrast] key to
display the next or previous test record, respectively. The basic test record
information will be displayed as shown below:

k1 @s-26-11 16547
MUM OF TESTZ: 2
Wis W2 TEST

When you have located the test record that you would like to restore, press the
[ENTER] key. The following screen will be displayed:
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RECORD RESTORED!

FEIMT EECOREDY
1.YES
2 MO

Press the [1] key (YES) if you would like to print the restored test record on the
unit’s built-in thermal printer. You will be returned to the “START-UP” menu

after printing is finished.

Press the [2] key (NO) if you do not want to print the restored test record. You
will be returned to the “START-UP” menu.
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3.15.4. Restoring a Test Record From a USB Flash Drive
Use the steps below to restore a test record from a USB Flash drive to the TRM’s working
memory:

a. Make sure the USB Flash drive containing the test record(s) is inserted in the TRM’s USB
Flash drive port (“USB MEM” port). Then start from the “START-UP” menu:

1. FUM TEST toastl
2. SETUP s
T, USER DIAGHOSTICS

Press the [2] key (SETUP).

b. The following screen will be displayec:

AR —-——

1. RECORD ID

2e PREIMNT RECORT

3. SAVE-RESTORE RECORD
4. SET TIME

S. SET LAMGURGE

Press the [3] key (SAVE/RESTORE RECORD).

c. The following screen will be displayed:

1. RESTORE RECORD

2. SAVE RECORD

Z. RECORD DIRECTORY

4. ERRSE REECORD

2 COPY TO THUME DREIVE

Press the [1] key (RESTORE RECORD)
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d. The following screen will be displayed:

1. IMTEEHAL STORAGE
2. THUME DRIVE

Press the [2] key (THUMB DRIVE).

e. The following screen will be displayed:

RESTORE THUME DREIVE
REC_

vawwm s

Type the record number that you would like to restore using the alpha-numeric keypad
and then press the [ENTER] key.

f. The test record will be restored to the unit’s working memory, and the following screen
will be displayed:

REC_B681 RESTORED!
FEIMT EECORDY
1Ll
2 MO

Press the [1] key (YES) if you would like to print the restored test record on the unit’s
built-in thermal printer. You will be returned to the “START-UP” menu after printing is
finished.

Press the [2] key (NO) if you do not want to print the restored test record. You will be
returned to the “START-UP” menu.
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3.15.5. Copying Test Records to a USB Flash Drive

Use the steps below to copy one or all test records from the unit’s Flash EEPROM to a

connected USB Flash drive:

a.
from the “START-UP” menu:

11-11-11

1. RUM TEST <1
2. SETUP e 8
%, USER DIAGHOSTICS

Press the [2] key (SETUP).

b. The following screen will be displayec:

AR —-——

1. RECORD ID

2e PREIMNT RECORT

3. SAVE-RESTORE RECORD
4. SET TIME

S. SET LAMGURGE

Press the [3] key (SAVE/RESTORE RECORD).

c. The following screen will be displayed:

1. EESTORE RECORD

2. SAVE RECORD

Z. EECORD DIRECTORY

4. ERRSE REECORD

2. COPY TO THUME DRIVE

Press the [5] key (COPY TO THUMB DRIVE).

Make sure a USB Flash drive is connected to the unit’s “USB MEM” port, and then start
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d. The following screen will be displayed:

COFY REEC TO THUME DEW

1. COFY SIHGLE REECORD
2. COFY ALL RECORDS

1. COPY SINGLE RECORD

Press the [1] key (COPY SINGLE RECORD) to copy a single test record from the
unit’s Flash EEPROM to the connected USB Flash drive. The following screen will
be displayed:

EMTER EECORED HUMEEER
TO COPY TO FLASH DR

HUMEBER :

Type the record number using the alpha-numeric keypad and then press the
[ENTER] key. The test record will be copied to the USB Flash drive and the
following screen will be displayed:

REC_B11 SAVED TO
THUME DREIVE

Press any key to return to the “START-UP” menu.
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2.

COPY ALL RECORDS

Press the [2] key (COPY ALL RECORDS) to copy all test records from the TRM’s
Flash EEPROM to the connected USB Flash drive. All test records will be copied
from the unit to the connected USB Flash drive. The following screen will be
displayed when the process is finished:

ALL EECOREDS HAWE BEEM
TEAHSFEERED TO THUME
DEINVE!

Press any key to return to the “START-UP” rnenu.




REV1 TRM-20 AND TRM-40 USER’S MANUAL

3.15.6. Printing a Test Record Directory
Use the steps below to print a directory of the test records stored in the TRM’s Flash EEPROM:

a. Start from the “START-UP” menu:

11-18-11

1. FUM TEST o
2. SETUP e 2
T, USER DIAGHOSTICS

Press the [2] key (SETUP).

b. The following screen will be displayed:

1. RECORD ID
2. PREINT REECORD !
3. SAVE-RESTORE RECORL
4. SET TIME

2. SET LAMGLwGE

Press the [3] key (SAVE/RESTORE RECORD).

c. The following screen will be displayed:

1. RESTORE RECORI

2. SAVE RECORD

3. RECORD DIRECTORY

4. ERRSE REECORD

2 COPY TO THUME DREIVE

Press the [3] key (RECORD DIRECTORY).
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d. The following screen will be displayed:

FEINT DIEECTORY

i. FULL DIRECTORY
2. SHORT DIRECTORY

Press the [1] key (FULL DIRECTORY) to print the entire directory of test records. After
the directory is printed, you will be returned to the “START-UP” menu.

Press the [2] key (SHORT DIRECTORY) to print a short directory. This lists the last 10
records stored in the TRM’s memory. After the directory s printed, you will be returned
to the “START-UP” menu.

A typical test record directory printout iz shewn in Figure 9.

TEST DIRECTORY
-

RECORD NUMBER: 74

DATE-TIME: 11-04-11 09:49:48
V1 & V2 SPECIAL TEST T=1 MIN
NUMBER OF TESTS: 2

STATION: LAB

CIRCUIT: 16R TO 16L

MFR : VvIC
MODEL : TRM40
S~N:

RECORD NUMBER: 73

DATE-TIME: 11-04-11 09:27:07
V1 & W2 STATIC LTC TEST
NUMBER OF TESTS: 7

STATION: LRB

CIRCUIT: 16R TO 16L

MFR: vIC
MODEL : TRM40
SN:

RECORD NUMBER: 72

DATE-TIME: 11-04-11 09:17:17
V1 & vz TEST

NUMBER OF TESTS: 4

STATION: LAB

CIRCUIT: 16R TO 16L

MFR: vIC
MODEL : TRM40
S~N:

RECORD NUMBER: 63

DATE-TIME: 10-04-11 09:30:16
V1 ONLY TEST

NUMBER OF TESTS: 1

STATION:

CIRCUIT:

MFR:

MODEL :

S-N:

Figure 9. Typical Test Record Directory Printout
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3.15.7. Erasing Test Records from the Flash EEPROM

Follow the steps below to erase test records from the unit’s Flash EEPROM:

a. Start from the “START-UP” menu:

11-18-11

1. FUM TEST o
2. SETUP e 2
T, USER DIAGHOSTICS

Press the [2] key (SETUP).

b. The following screen will be displayed:

1. RECORD ID
2. PREINT REECORD !
3. SAVE-RESTORE RECORL
4. SET TIME

2. SET LAMGLwGE

Press the [3] key (RESTORE RECORD).

c. The following screen will be displayed:

1. RESTORE RECORI

2. SAVE RECORD

Z. RECORD DIRECTORY

4. ERARSE RECORD

2 COPY TO THUME DREIVE

Press the [4] key (ERASE RECORD).
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d. The following screen will be displayed:

ERASE EECORI

1. ERASE SIHGLE RELC.
2. ERASE ALL RECORDS

"STOR" TO E=IT

ll If you have a USB Flash drive inserted in the unit’s “USB MEM” port, the
following screen will be displayed instead of the above screen:

NOTE Iy, ERASE IMTERMAL REC

2« EREASE THUME DEV EEC

Yawwmen

Press the [1] key (ERASE INTERNAL REC). The following screen will be
displayed:

ERASE RECORD

1. ERASE SIMGLE EEC.
2. ERERSE ALL EECORDS

"STORY TO ExIT

Continue with the steps below.

1. ERASE SINGLE REC.
Press the [1] key (ERASE SINGLE REC.) to erase a single record. The following
screen will be displayed:

ERERSE RECORED
HUMEBER:

Type the record number that you would like to erase, and then press the
[ENTER] key. The following screen will be displayed:
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REECORD HUMEBEERE 21
ERASED!

Press any key to return to the “START-UP” menu.

2. ERASE ALL RECORDS

Press the [2] key (ERASE ALL RECORDS) to erase all records stored in the TRM’s
Flash EEPROM. The following screen will be displayed:

ERASE ALL RECORDS!
ARE YOU SUREY

"EMTER™ TO COMTIMUE

You can press the [STOP] key to cancel the process and return to the “START-
UP” menu.

Press the [ENTER] key to proceed with deleting all the test records from the

unit’s Flash EEPROM. The following screen will be displayed during the erasure
process:

ERASIMNG RECORDS

FLEASE MWRIT...

The following screen will be displayed when all test records have been
completely erased:

REECORDES ERASED!

Press any key to return to the “START-UP” menu.
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3.16 Erasing Test Records from a USB Flash Drive

Follow the steps below to erase test records from a USB Flash drive:

Make sure a USB Flash drive is connected to the unit’s “USB MEM” port, and then start
from the “START-UP” menu:

a.

11-18-11

1. FUM TEST 1o
2. SETUP s
T, USER DIAGHOSTICS

Press the [2] key (SETUP).

b. The following screen will be displayed:
-
1

1. RECORD ID

2. PREINT REECORD

3. SAVE-RESTORE. RECORD
4. SET TIME

= SET LAMNGUAGE

Press the [3] key (RESTORE RECORD).

c. The following screen will be displayed:

1. EESTORE RECORD

2. SAVE RECORD

2. RECORD DIRECTORY

4. ERARSE RECORD

2 COPY TO THUME DREIVE

Press the [4] key (ERASE RECORD).

d. The following screen will be displayed:

1. ERASE IMTEEHAL EEC
2. ERASE THUMB DRV REC

Press the [2] key (ERASE THUMB DRV REC).
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e. The following screen will be displayed:

ERASE EECORI

1. ERASE SIHGLE RELC.
2. ERASE ALL RECORDS

"STOR" TO E=IT

1. ERASE SINGLE REC.

Press the [1] key (ERASE SINGLE REC.) to erase a single test record from the
connected USB Flash drive. The following screen will he displayed:

ERASE THUME DREIY
REC_

Type the record number that you would like to erase using the alpha-numeric
keypad and then press the [ENTER] key. The test record will be erased from
the USB Flash drive and the following screen will be displayed:

THUME DREIVE RECEEA]
ERGBSED!

Press any key to continue. You will be returned to the beginning of step e. Press
the [STOP] key to return to the “START-UP” menu.

2. ERASE ALL RECORDS

Press the [2] key (ERASE ALL RECORDS) to delete all test records from the
connected USB Flash drive. The following warning screen will be displayed:

ERASE ALL THUME DEIVE
RECORDS!

ARE YO SURES
"EMTERE"™ TO COMTIMUE
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Press the [STOP] key if you do not want to erase all the test records. You will be
returned to the “START-UP” menu.

Press the [ENTER] key to proceed with deleting all the test records from the
connected USB Flash drive. The following screen will be displayed when all the
records have been erased:

ALL THUME DRIWE
RECOREDS ERASED!

Press any key to return to the “START-UP” rnenu.
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3.17 Converting Resistance Measurements

The TRM can convert the resistance reading of the device under test at its present temperature
to the equivalent resistance value at a different temperature. The conversion is accomplished
by the following formula:

Rs =Rm (Ts + Tk) / (Tm + Tk)

Where:
Rs is the resistance at desired temperature
Rm is the measured resistance
Ts is the desired reference temperature
Tm is the temperature at which the resistance was measured
Tk is the constant used for the winding material
Tk = 234.5 for copper
Tk = 240.0 for aluminum
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