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SAFETY SUMMARY

FOLLOW EXACT OPERATING PROCEDURES
Any deviation from the procedures describedfs User's Manual may create one or more
safety hazards, may damage the DigiTMR S@awse errors in the test results. Vanguard
Instruments Company, Inc. assumes no liabitityunsafe or improper use of the DigiTMR S2.

All safety precautions provided in this manuoalist be observed during all phases of testing
including test preparation, test lead connection, actual testing, and test lead disconnection.

SAFETY WARNING AND CAUTIONS
The DigiTMR S2 shall be used onlyrained operators When using the DigiTMR S2 in Time-
versus-Travel mode, all circloiteakers under test shall baf-line andfully 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 OiYiR S2 test unit. To ensure that all designed
safety features are maintained, it is highgcommended that repairbe performed only by
Vanguard Instruments Company factory personnel or by an authorized repair service provider.
Unauthorized modifications can cause safeizards and will void the manufacturer’'s
warranty.

WARNING
Do not remove test leads during a test. Failurdnémd this warning can result in damage to the
equipment.
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CONVENTIONS USED IN THIS DOCUMENT

This document uses the following conventions:

€ A key or switch on the DigiTMR S2 is indicateltk@¥] .

Menu options are referenced aMIENU OPTION

Screen and menu names are referenced as “SCREEN/MENU NAME”.

The terms “test record” and “tesgthot” are used interchangeably.

ah d o

DigiTMR S2 LCD screen output is shown as:

104)/.
104)/.
104)/.
104)/.
104)/.

€ When instructions are provided, the menu iterratrshould be selected is shown in bold as
shown below (option 5 should be selected):

104)].
104)].
104)].
104)].
104)/ .

€ 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 Vanguard DigiTMR S2 is an inexpensive, easy to use digital circuit breaker analyzer. The
DigiTMR S2 can be operated stand-alone orbmnomputer-controlled. It can fully analyze a
circuit-breaker’s performance by testing thentact time, stroke, velocity, over-travel, and

contact wipe. Contact and motion analysis carnpeeformed for all breaker contact operations
(Open, Close, Open — Close, Close — Open, and Open — Close — Open). Timing results are
recorded and displayed on the 240 x 128 pixels back-lit LCD screen and can also be printed on
the built-in 4.5" wide thermal printer.

“On-Line” Timing Mode

In addition to the conventional off-line timingode, the DigiTMR S2 also offers an optional
“on-line” timing mode. In this mode, the DigiTMRR captures the breaker’s trip or close time,
the trip/close colil current “fingerprint,” and the battery supply voltage while the breaker is still
in service. The trip/close time is derived from the time of trip, or close coil initiation, to the
breaker’s bushing current breaker-make as detelchy an AC clamp-on current sensing probe.

The “on-line” timing mode can detect a brealedperating conditions with little or no down
time. In this mode, the first trip operation timaf the breaker is captured. If a breaker has been
in service for a long period of time and sittingciose position, the first trip time of the breaker
may be slow possibly due to a sticky mechanighe “on-line” mode is very useful in such
cases because traditional breaker timing may aetiect this condition since several operations
may have occurred before the first timing test is conducted.

Diagnostic Capabilities

The DigiTMR S2 can perform diagnostics on its internal electronics. Diagnostics can be
performed to verify contact cable connections andest the travel transducer's electronics.

Open/Close Coil Current Monitoring

A built-in Hall-Effect current sensor recotttie circuit breaker’s operating coil current
amplitude and duration. The circuit breakeaperating-coil waveforms (effectively, a
performance “fingerprint” or “current profile”) aabe used as a diagnostic tool for analyzing a
circuit breaker’s performance.

Internal Test Record and Test Plan Storage

The DigiTMR S2 can store up to 200 test rezart 100 circuit breaker test plans in Flash
EEPROM. A test plan comprises of all citmaidker performance specifications (Stroke,

Velocity, and Contact Time). When a test plan is used, the DigiTMR S2 compares the test results
for the circuit breaker against its perfoance to generate a “Pass/Fail” report.

Test plans are generated using the incldd®indows®-based Circuit Breaker Analysis
application. Test plans can be transferred te thigiTMR S2 via the USB or optional Bluetooth
interface, or by using an external USB Flastedti\p to 999 test records and 999 test plans can
be stored on an external USB Flash drive.
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Contact Timing Inputs

Dry-contact input channels are used for timicigcuit-breaker contacts. Each contact input
channel can detect main contact and insertiorsigtor contact times in milliseconds and cycles.
Three contact timing channels are available on the DigiTMR S2.

Breaker Stroke and Velocity

One digital transducer input channel is available to measure circuit breaker contact stroke,
velocity, over-travel, and bounce-back. With theeus a Vanguard digital travel transducer, no
set-up calibration is required before testing. Aespal feature is also available to “Slow-Close”

test a circuit breaker and obtain test resulfm optional Resistor Transducer Adapter Device

can be used to interface with any resistor transducer.

In Time Travel Mode, the digital transdueceeasures the breaker stroke, over-travel, bounce

back, contact wipe, and contact velocity. Breaker contact velocity calculations are based upon a
contact’s travel distance over a periodtohe, which is defined by the manufacturer’s
specifications. The DigiTMR S2 not only calculksiteple distance-over-time velocities, but also
supports other formulas. An example is a Siem8RS?2 breaker velocity calculation formula

shown below:

V=122xalb

The formula and analysis points can be storedtesaplan for later use in the field. Please see
section 3.11 for further information about test plans.

l' If a breaker test plan is used during tiesf, test results are compared with the
specifications in the test plan, and a “Pass” or “Fail” indicator is printed on the test
NOTE reportbased on the results of this comparison.

CT Input

One non-contact AC current sensor is usechtmitor circuit breakeon-line current for the
“on-line” timing mode.

Voltage Monitoring Input

One analog input channel, designated as (VIJedicated to monitoring the substation DC
supply or coil voltage (0-255 Volts, DC or p&@R. A second voltage input channel, designated
as V2, is dedicated to detecting voltage On/Cditss (presence or absence). This input can be
used to monitor the status of an A/B switch.

Circuit Breaker Initiate Feature

A built-in solid-state initiate device is useddperate the circuit breaker from the DigiTMR S2.
Operational modes include Open, Close, Opdose, Close-Open, and Open-Close-Open.
Multiple operations such as Open-Close, €16pen, and Open-Close-Open can be initiated
using a programmable delay or by sensing theudi breaker’s contact condition. The circuit
breaker coil current amplitudes and waveforms ageorded and can be printed on the thermal
printer.
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Computer Interface

One USB interface port and one optional Bluetowmtterface is available for computer-control.
Vanguard's Windows®- based Circuit Breakealyxer application is included with each
DigiTMR S2. The software can be used to conteLifit, review test records, and create circuit
breaker test plans. Test records can be exgato PDF, Excel, and XML format. All future
software updates can be downloaded from thengaard web site at no additional charge.

User Interface

The DigiTMR features a back-lit (256 x 128 pixels) graphic LCD screen to display menus and test
results. A convenient, rugged, 44-key QWERYT¥-keypad is used to control the unit and
enter data.

Built-in Thermal Printer

The DigiTMR S2 features a built-in 4.5” wide thalr printer that can print test results in both
tabulated and graphic format.
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1.2  Operational Modes
1.2.1. “On-Line” Mode

In “On-Line” mode, the trip/close time is derived from the time of trip, or close-coil initiation, to
the breaker’s bushing current-break-or-makedegected by an AC clamp-on current sensing
probe. The DigiTMR can time a circuit break®&PEN operation by sensing the time when the
OPEN caoll is energized uthe bushing CT current returnszero. The breaker's CLOSE time is
detected when the close coil is energized untd thushing CT currentdetected. The “On-Line”
mode provides a quick way to diagnose adker’s performance anchn reduce maintenance

Costs.

1.2.2. Time-versus-Travel Circ uit Breaker Analyzer Mode

In Time-versus-Travel mode, the DigiTMR S2iepp test voltage of 35 Vdc to each of the
contact channels, thus allowing an analog tgit@il converter (A/D) to determine a close, open,
or an insertion resistor as the state of thentact. The DigiTMR S2 records into memory 20,000
readings (in on second) from the A/D’s and trensducer position counters. The contact time,
circuit breaker stroke and velocityeathen derived from the stored data.

[ The DigiTMR S2’s travel transducer emgploptical encoders to send quadrature
signals to the unit’s counters. With the use of digital transducers and counters, the
NoTE Need to setup or calibrate the transducers is eliminated.
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1.3

Technical Specifications

Table 1. DigiTMR S2 Technical Specifications

TYPE

PHYSICAL SPECIFICATIONS
INPUT POWER
DRY-CONTACT INPUTS

TIMING WINDOWS

TIMING RESOLUTIONS

TIMING ACCURACY

DRY-CONTACT DETECTION
RANGE

RESISTOR DETECTION RANGE
TRIGGER INPUT VOLTAGE
VOLTAGE SENSING INPUT RANGE

BREAKER OPERATIONS
BREAKER INITIATE CAPACITY

INITIATE CURRENT READING
RANGE

DIGITAL TRAVEL TRANSDUCER

INPUT

CONTACT TRAVEL POINT

DIFFERENCE

CT CURRENT SENSOR
DISPLAY

PRINTER

INTERNAL TEST RECORD
STORAGE

COMPUTER INTERFACES
PC SOFTWARE

SAFETY

ENVIRONMENT

HUMIDITY

ALTITUDE
CABLES

OPTIONS

WARRANTY

Circuit-breaker analyzer
18.5"W x 14"H x 7"D (47.0 cm x 35.7cm x 17.6 cm); Weight: 20 Ibs (9.1 kg)
3 Amps, 100 — 240 Vac, 50/60 Hz

3 dry-contact channels; each channel detects main contact and insertion resistor
contact

1 second, 10 seconds, or 20 seconds

+50 micro-seconds @ 1 sec. duration,
+500 micro-seconds @ 10 sec. duration,
+1.0 milliseconds @ 20 sec. duration

0.05% of reading +0.05 milliseconds @ 1 second duration
Closed: less than 20 ohms; Open: greater than 10,000 Ohms

50 — 5,000 ohms
Open/Close: 30 — 300 V, DC or peak AC

V1: analog input; 0 — 255V, DC or peak AC; Sensitivity: £1V
V2: voltage presence/absence detector input; 30 — 300V, DC or peak AC

Initiate Open, Close, Open — Close, Close — Open, Open — Close — Open
30A, 250 Vac/dc max
One, non-contact, Hall-effect sensor, 0 — 20 amp range, dc to 5Khz

1 digital travel transducer channel; linear range: 0.0 — 60.0 in (+0.005 in) rotary
range: 0 — 360 degrees (+0.006 degrees)

Measures “slow-close” contact-point distances; results can be printed

One, non-contact, 0-100A

Back-lit LCD screen (240 x 128 pixels); viewable in bright sunlight and low light
levels

Built-in 4.5-inch wide thermal printer can print both graphic contact travel waveforms
and tabulated test results

Stores up to 200 test records and 100 test plans

One USB port, optional Bluetooth interface

Windows®-based Circuit Breaker Analysis software (VCBA S2) included with
purchase price. Software updates available at
no additional charge

Designed to meet UL/IEC 61010 and CAN/CSA C22.2 No. 1010.1-92 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
2,000 m (6,562 ft) to full safety specifications

Furnished with full set of test leads (including 20-foot contact leads and 30-foot
contact lead extensions)

transportation case (available for the DIGITMR S2 and travel transducers)
One year on parts and labor

l The above specifications are validratminal operating voltage and at a
temperature of 28C (77F). Specifications may change without prior notice.

NOTE
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1.4  DigiTMR S2 Controls and Indicators

The DigiTMR S2’s controls and indicatorssii@vn in Figure 1 below. The purpose of the
controls and indicators may seem obvious, but users should become familiar with them before
using the DigiTMR S2. Accidental misuse efcibntrols 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.

Bluetooth
Interface Power Ground
Contact Indicator Switch Stud
Timing Voltage Input  External AC Current Digital UsB
Input Channels Trigger Sensor Transducer Flash Drive USB PC
Connector Input Connector Interface  Interface

Breaker Initiate Output
- OPEN Circuit Fuse
CLOSE Circuit Fuse

SOV SA SLO-BLO

DIGITMR /2

[

[ .-l—-— Breaker Initiate Arm Switch

;o e
pooor — _ < — 4.5" Wide Thermal Printer

CIMMER

[} HE

Back-lit Rugged “QWERTY"
LCD Screen Membrane
(240 x 128 pixels) Keypad

Figure 1. DigiTMR S2 Controls and Indicators
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2.0 PRE-TEST SETUP

2.1  Operating Voltages

The DigiTMR S2 operates on voltages between 100-240 Vac, 50/60 Hz.

2.2 LCD Screen Contrast Control

To increase the LCD screen contrast, press and hold tHesy for two seconds.
To decrease the LCD screen contrast, press and hold tHeey for two seconds.
2.3 Printer Paper Control

To advance the DigiTMR S2’s printer paper, press and releage] tkey.

To retract the DigiTMR S2’s prinfgaper, press and release the] key.

2.4  Printer Paper

The DigiTMR S2’s built-in thermal printeses 4.5-inch wide thermal paper for printing test
results. To maintain the highest print quality atedavoid paper jams, the use of thermal paper
supplied by Vanguard Instruments Company gdlyi 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-4 paper

BG Instrument Co.

13607 E. Trent Avenue
Spokane, WA 99216

Tel: 509-893-9881

Fax: 509-893-9803

Part Number: VIC TP-4 paper
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2.5

Replacing the Thermal Printer Paper

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

€

€
€
€

ah dh dh

Unscrew the two large printer coverrsgvs 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.

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

Re-install the printer cover.

Thermal paper has a chemical coating on sitle of the paper. This side should be
facing the thermal print head. Incorrect papleading may result in blank output on
the thermal paper.

NOTE

The thermal paper will show a red stripeitalicate that the roll is about to run out
of paper.
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3.0 OPERATING PROCEDURES
3.1  Configuring the VCBA S2 Softw are for use with the DigiTMR S2

The DigiTMR S2 can be used with a PC (computer control mode) using the Vanguard Circuit
Breaker Analyzer Series 2 (VCBA S2) softwarm the PC, the user can time circuit breakers,
retrieve test records, and créaand transfer test plans to the DigiTMR S2. Follow the steps
below to properly connect the DigiTMR S2 andfigure the VCBA S2 application to recognize
the unit.

a. Install the VCBA S2 software (please seeBBA S2 software user's manual for details)

b. Connect the DigiTMR S2 to the PC by conngae USB cable from an open USB port on
the PC to the unit’s “USB PC” port.

c. Turn on the power on the DigiTMR S2.

d. If this is the first time you are connectingetlunit to the PC, Windows will recognize it as
a new device and automatically install necegs#ivers. If using Windows XP, you may
be prompted to install drivers. Select thetomatic installation option and Windows will
locate the generic drivers necessary.

e. Please note that although the unit is connedtvia USB, it uses an internal serial
interface to communicate with the PC. AgBuit will appear in the windows Device
Manager as a USB Serial Port. Openbeice Manager from the Windows Control
Panel and note the COM port number. For epéemin the installation shown below, the
DigiTMR S2 is shown as COM10 (USB Serial Port).

Z; Device Manager El@llzl

File Action View Help

- @ & @2 &

=8

i -j Computer

-&g@ Disk drives

- g Display adapters
£-{zh DVD/CD-ROM drives
-4y Floppy disk controllers

-4 Floppy disk drives

Eﬁ Human Interface Devices

(- IDE ATA/ATAPT controllers

- Kevboards

@~y Mice and ather painting devices

- Q) Manitars

Eﬁ MNetwark adapters

EE B Belkin Wireless G Desktop Card =2
b B8 Realtek ATLE2168/28111 PCI-E Gigabit Ethernet NIC =
=¥ Ports (COM &LPT)

%

1 & usB serial Port {COM10)
FrocCessors

5.4
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f. Launch the VCBA S2 application. From tlys-Gonfig” menu, select “System Setup...”.
The following window will be displayed:
—Timer l

COM Port: |COM1: - | [ Enakle USE

FarDigiThR S2. always disghle USE and select com port

Select Systerri .Se_t_‘l_:ingsi:

Cycles/Second: |60 b

[~ PlotVelocity Curve [v Print TestFlan

Shot Path: |.‘-,tests Browse |

Setup Path: |.‘-,testp|ans Browse

Cancel |

Make sure that the “Enable USB” optiorldsl-checked. Then, from the “Port” drop-
down menu, select the COM port that corresponds to the port that the DigiTMR S2 is
connected to. Then click the OK buttoneTMCBA S2 software will now recognize the
DigiTMR S2.
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3.2  Connecting the DigiTMR S2 to a PC via Bluetooth

The DigiTMR S2 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 DigiTMR S2
to a PC via Bluetooth:

For Windows XP:

a. Make sure the DigiTMR S2 is turned on. Tdeunble click on the Bluetooth system tray
icon (on the bottom right corner of your computer screen):

¥ P L WMTE W e 8:59aM

b. The “My Bluetooth Places” window will be displayed:

% My Bluetooth Places |:.|@|E|
i File Edit View Bluetooth Favorites Tools Help ﬁ"’
My Bluetooth Places V| Go

J Bach L’) .E )f' Search il_ Folders i

Address

Bluetooth Tasks

I Ei Add a Bluetaoth Device I
'.& View My Bluetoaoth zervices

,-3 View devices in range
E} View or modify configuration

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

c. The Bluetooth Setup Wizard window will beglayed. Click on the “Next” button. The
PC will scan for nearby devices astl il available Bluetooth devices:

Bluetooth Device Selection

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

For assistance in making a remote device discoverable, refer to the remote
 devics s documentation.

2

DiigiTmr 73003

Show all devices b

If the device you are looking foris not in the list, verfy that the device has power and is
opertional. O some devices, you must press the Connect button to make the device
discoverable.
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The DigiTMR S2 will be listed as “DigiTmr S/Nére S/N is the device’s serial number.
Click on the icon for the DigiTMRdathen click on the “Next” button.

d. The following window will be displayed asfifor a secret key to connect to the
DigiTMR S2:

Bluetooth Security Setup

Bluetooth Pairing .
Paired devices exchange a secret key each time they connect. This key is unigue

for each pair of devices; it is used to venfy identity and to encrypt the data that the
_devices exchange.

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

instructions that came with DigiTmr 79003.

| Cancel

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

e. The following window will be displayed withetfoption to connect to the DigiTMR S2 as

a serial port:
Bluetooth Service Selection k
Select the services you are interested in. | -
The fallowing services are available through the selected Blustooth Device,

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

W 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. S————i

[ Mext = J[ Cancel l

Make sure to check the box next to “ATri8E and then click on the “Next” button.

f. The following confirmation screen will be displayed:
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Bluetooth Setup Wizard Completion Page

— = -
e TR Completing Bluetooth Setup
N "\ - T Wizard
LS —
{ \
| DigiTrr 75003 AT Serial
I ) — '
."{ ¥, Connect to the remote device using this connection
J = shortcut.
S ——
K
-y Tl
e . e 0 Create a shortout and then restart this wizard so that | can
- / create additional shortouts.
To complete this connection, click Finish.
[_ Finish J [ Cancel ]

Click on the “Finish” button.
g. The DigiTMR S2 will now be displayed in the “My Bluetooth Places” window:

% My Bluetooth Places
i File Edit View Bluetooth Favorites Tools Hep L
| Address | My Blustooth Places V| Go

[ ‘ Back \\9'] ._’i /'.T' Search []: Folders =

= #| DigiTmr 79003
Bluetooth Tasks |l

3 Sy
0] Add a Bluistooth Device = S, DigiTmr 73003 AT Serial
'& View My Bluetoath services Connected {COM14)

,') View devices in range

[} View or modify configuration

Note the port number listed under the deviceme. In the above case, the port number
is COM14. Follow the directions in sectiemor! Referencesource not found.to
configure the VCBA S2 software to conntecthe DigiTMR S2 using this COM port.
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For Windows 7:

a. Make sure the DigiTMR S2 is turned on. THeuble click on the Bluetooth system tray
icon (on the bottom right corner of your computer screen):

4
-

Customize...

9:52 AM
07/17/2012

b. The “Bluetooth Devices” window will be displayed:

o e |
Tollaald = <« i inte.. i ' Search Devices and Printers el
AN e ——

File Edit View__ Tools Help
| Add a device | Add a printer = - 0

No items match your search.

“J.Jr 0 items

== D)

0 items

Click on “Add a device”.
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c. All nearby Bluetooth devices will be listed:

N _ =)

S —— — -

Select a device to add to this computer

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

-7 DigiTmr 79003
! Bluetooth
‘ Other

What if Windows doesn't find my device?

The DigiTMR S2 will be listed as “DigiTmr $/Nére S/N is the device’s serial number.
Click on the icon for the DigiTMRdathen click on the “Next” button.

d. The device pairing screen will be displayed:

- —— - e —

Select a pairing option

 Create a pairing code for me o1l
The device has a keypad.
DigiTmr 79003

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:

Enter the pairing code for the device
This will verify that you are connecting to the correct device.

defaul‘d

The code is either displayed on your device or in the information .
that came with the device. DigiTmr 79003

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

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

f. 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 o
device is ready to use.

To verify if this device finished installing properly, look foritin
Devices and Printers. DigiTmr 79003

Click on the “Close” button.
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g. The DigiTMR S2 will now badd under “Bluetooth Devices™:

Devices and Printe.. » Bluetooth Devices - ', Search Devices and Printers L

File Edit View Tools Help

Add a device Add a printer = - 9

4 Devices (1)

|

I DigiTmr 79003

7 litem
%I"g‘j

L].item J
Right click on the DigiTmr icon and stl&roperties” from the pop-up menu.

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

—— 2 b
_ DigiTmr 79003 Properties s S

Hardware | Services | Bluetooth

‘7]1 DigiTmr 79003
—

Device Functions:

Name Type
!’? Standard Serial over Bluetooth link (COM23) Ports (COM & LPT) |

Device Function Summary

Manufacturer: Microsoft

Location: on Bluetooth Device (RFCOMM Protocol TDI)

Device status:  This device is working properly.

poply |
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Note the port number listed after the device name (COM23 in the above example).
Follow the directions in sectidarror! Referencesource not found.to configure the
VCBA S2 software to connect tetB®igiTMR S2 using this COM port.
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3.3 DigiTMR S2 Cable Connections
3.3.1. Contact Cable Connections

A typical contact cable connectido a circuit breaker is shawin Figure 2. Red clips are
connected to phase A, B, and C of the breakbtishings. The black dipre connected to the
ground or common side of the bushings. If teammon side of the bushing is not grounded,
jumpers should be installed between the bushings.

‘ It is advisable to ground one side of tbentacts for most testing purposes. If a
l breaker is floating or ungrounded, ensuthat the contact input channels are
protected against static discharge.

RED RED RED BLACK
A B C
RED 3

NOTE

Typical 3-Phase Breaker Connections

i

\ A Y,

Figure 2. Contact Cable Connections
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3.3.2. Initiate Cable Connections

The DigiTMR S2 will trip or close breakers tigioa solid-state device which will operate on
any AC or DC control voltage ranging from 186 Volts. Both the trip and close circuits are
protected by 5-Ampere fuses.tppical DC trip and DC close control circuit test connection is
shown in Figure 3. A typical DC trip and AC close control circuit is shown in Figure 4.

Always connect the initiate circuit with auxiliary switch in series. The auxiliary
switch provides the coil current interruptio Failure to follow this recommendation

will damage the DigiTMR S2 initiate circuit.
NOTE

Negative Trip Circuit

m-— -

WHITE 3 GREEN

CLOSE (L_‘ ’_é \. OPEN

INITIATE WHITE INITIATE

DoE000u0o00:=
ENEEREEEBRBE)|
EEEEEEN |

Figure 3. DC Trip and DC Close Initiate Circuit Cable Connections
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Figure 4. DC Trip and AC Close Initiate Circuit Cable Connections
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3.3.3. Analog and Digital Vo Itage Monitor Connections

The analog voltage input “V1” is dedicatednb@nitoring a breaker’'s DC control voltage during
an operation. The analog input records the noaliDC voltage at no load and the minimum DC
voltage while the Trip or Close coil is energized.

Nominal and minimum voltage readings can be printed on a tabulated report. Analog
waveforms can also be plotted graphically. Ushngreports, the user can see the breaker's DC
control voltage “dip” under load conditions aman easily detect problems such as a poor
connection or an excessive voltage drop.

The digital voltage input “V2” monitors the vafie status as “ON” or “OFF” states and can
graph the results.

A typical analog voltage monitog connection (V1) and a typlddigital monitoring connection
(V2) are shown in Figure 5.

Maximum voltage recorded is 255 Vdc.

NOTE

Figure 5. Analog and Digital Voltage Monitoring Cable Connections
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3.3.4. External Trigger Input Connections

The External Trigger Mode can be used to stcbrding when the DigiTMR S2 senses a voltage
(see Figure 6). This feature can be used to tnoércuit breaker without using the initiate

circuit (for example, if the initiate circuit ion-operational). Another fgical application for the
External Trigger Mode is to time a circuit breakea close operation and to start timing only
when the close coil is energized, thus bypas#ireg52Y relay delay time. The DigiTMR S2 will
energize the 52Y relay to start the close operation and will then start timing when it senses the
voltage across the closing coil. Please seer€&ig for a typical test connection. Another
application for the External Trigger Mode isstart timing the breaker when the user trips or
closes the breaker remotely.

€ Minimum trigger voltage is set at 30 Vdc/ Maximum continuous voltage is set

at 300 Vac/dc.
noTes € Different trigger voltages can be setthe factory based on specific user

requests.

€ The DigiTMR S2 will start looking for the external trigger voltage when the
message “AWAITING TRIGGER...” is shottve &€D. If the external trigger
voltage is not sensed by the DigiTMRw#thin ten seconds after the initiate
sequence has begun, the DigiTMRa#Rreturn to the main menu.

Figure 6. External Trigger Cable Connection for an Open Connection
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Figure 7. External Trigger on a Close Operation Less 52Y Delay Time
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3.3.5. AC Current Sensor Connection

The DigiTMR S2 can sense a breaker’s bushimgntioy using a clamp-on AC current sensor
connected to the breaker’s bushing CT. The A€ntisensor is used in “On-Line” Mode only.
The AC current sensor requires a minimum@® InA to operate. The maximum current is 25
Amperes. A typical AC sensor connection is shown in Figure 8.

Figure 8. Typical CT Connection
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3.3.6. Transducer Connections

A typical transducer connection is shown in Fegir See Appendix F for additional transducer
illustrations.

Figure 9. Typical Transducer Connection
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The DigiTMR S2 can also be connected to a cegigte transducer such as the ABB AHMB (see
Figure 10 and Figure 11) using the VanguardsResiransducer Adapter (sold separately).

Figure 10. Typical Resistor Type Transducer Connection

Figure 11. Vanguard Resistor Transducer Adapter Connected to an ABB AHMB Transducer
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The DigiTMR S2 can also be connected to Doble linear and rotary transducers using the optional
Vanguard Doble Transducer adapter shown below.

Figure 12. Vanguard Doble Transducer Adapter Connected to a Doble TR3189 Linear Transducer

Figure 13. Vanguard Doble Transducer Adapter Connected to a Doble TR31170 Rotary Transducer
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3.4  General Procedures and Configuration
The main steps for timing a circuit breaker are listed in Figure 14 below.

Connect the DigiTMR S2
€ Ground the DIigiTMR (see note)
€ Connect the cables to the circuit breaker
€ Install the transducer and cable

/

Apply Power
€ Turn on the power for the DigiTMR S2. Once the
unit goes through its start-up cycle, the “Start-Up”
menu will be displayed.
€ Perform self test (hook-up test, cable test) if
necessary

4
/

Time Breaker
Select DigiTMR S2 test
Operate Breaker

Get Test Results
€ View or print tabulated results
€ Print graphic results
€ Save timing shot

ah h

Figure 14. DigiTMR S2 General Operating Procedures

To reduce the possibility of damaging the DigiTMR S2 due to static discharge in high
voltage substations, it is recommendeditione side of the breaker’s bushings be

grounded for the contact channels.
NOTE
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3.4.1. Setting the Interface Language
Follow the steps below to set the interfataguage (English, Spanish, or Turkish):
a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
3%450
$)!'./34)#3

Press thd3] key GETUPR
b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.

. %84 0!' %

Press thd5] key NEXT PAGE
c. The following screen will be displayed:

3%4 $!14% 4)-%

3%4 02).4 -/$%

3% 4 (:

3%4 ,!.'5!"'%

", 5%4//4( $%6 2%3%4
02%6)/53 0!'%

Press thd4] key SET LANGUAGE

d. The following screen will be displayed:

%.",)3(
452+)3(
30!.)3(

Select the preferred interface language fimgssing the correspaling numeric key on
the keypad. The interface language will bé @ed the following confirmation screen will
be displayed:
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%.',)3( 3%4

Press any key to return to the “START-UP” menu.
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3.4.2. Setting the Measurement Units

The DigiTMR S2 supports both English and Metric calculations from the breaker’s travel
parameters. Follow the steps below to change the measurement units:

e. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
39450
$)!'./34)#3

Press thd3] key GET-UPR
f. The following screen will be displayed:

1.1,93)3 0/).43

-% 352% % 4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.
%84 0!'%

Press thd2] key MEASUREMENT UNITS
g. The following screen will be displayed:

3%,%#4 5.)43
%.",)3(
“%42)#
214129 % . #/$%2

When the measurement units are changed, the DigiTMR S2 will re-calculate
the velocity and convert the reading$ test shots to the new measurement
units. For example, if a test shot was taken using the English measurement
units and then the units of measure isactged to Metric, the velocity and test
readings will be automatally converted to Metric.

NOTE

1. ENGLISH

Press thdl] key ENGLISHor English measurement units. The measurement
units will be set to English, and yotullvbe returned to the “START-UP” menu.
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2. METRIC

Press thg2] key METRILfor Metric measurement units. The measurement
units will be set to Metric, and you will be returned to the “START-UP” menu.

3. ROTARY ENCODER

Press thdg3] key ROTARY ENCODERou would like to set the measurement
units for the rotary encoder.

If a rotary encoder (transducer) is used, the correct “distance/degree”

value must be entered beforming the circuit breaker.
NOTE

The following screen will be displayed:

2/4129 % . #/$%2

%.')3( ). $%'
~%42)# -- $%'

1) ENGLISH (IN./DEG)

Press thdl] key ENGLISHor English measurement units. The following
screen will be displayed:

). #(%3 $%'2%%

). $%"

If the value displayed is not correct, press [GBeEAR] key, and then
type the desired value using the keypad. PresgENTER] key and you
will be returned to the “START-UP” menu.

2) METRIC (MM/DEG)

Press thd2] key METRITfor Metric measurement units. The following
screen will be displayed:
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- $%'2%%

-- $%'

If the value displayed is not correct, press [BeEAR] key, and then
type the desired value using the keypad. PresgENTER] key and you
will be returned to the “START-UP” menu.
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3.4.3. Setting the DigiTMR S2’s Internal Clock

The DigiTMR S2 has an internal clock wiithaum battery. The battey lasts approximately
three years. When a timing shot is stored, tirae and date are also stored with the shot.
Follow the steps below to set the unit’s internal clock:

a. Start from the “START-UP” menu:

4)-% "2%!+%?2
‘%4 2%35,43
3%450
$)!'./34)#3

Press thd3] key GET-UPR
b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.

. %84 0!' %

Press thd5] key NEXT PAGE
c. The following screen will be displayed:

3%4 $!4% 4) - %
3%4 02).4 -/$%

3% 4 (:

3%4 ,!.'51"'%

", 5%4//4( $%6 2%3%4
02%6)/53 0!'%

Press thdl] key GET DATE & TIME

d. The following screen will be displayed:

%.4%2 $!'4%

-- $3% 99

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

%.4%2 4)-%

(C--33

Type the time (in 24-hour format) using tkeypad. The date and time will be set and
you will be returned to the “START-UP” menu.
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3.4.4. 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 compastation, circuit, manufacturer, etc. Once
the header information has been set, it wily to all subsequent test records. Follow the
steps below to enter the test header information:

a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
39450
$)!'./34)#3

Press thd3] key GET-UPR

b. The following screen will be displayed:

1.1,93)3 0/).43
~%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $9%3#2)04)/ .
%84 01'%

Press thd4] key GSHOT DESCRIPTION
c. The following screen will be displayed:

#/-01.9

47 0/3)4)/.
%.4%2 4/ '##%04

Type the company name using the keypad. Pres§gR&ER] key when you are done
typing the company name.
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d. The following screen will be displayed:

3414)/.

41 0/3)4)]/.
%.4%2 4/ |##%04

Type the station name using the keypad and then pres$gNEER] key.

e. The following screen will be displayed:

#)2#5)4

41 0/3)4)].
%.4%2 4/ ##%04

Type the circuit information using the keypad and then pres§ENTER] key.

f. The following screen will be displayed:

-1.5&1#452%2

41 0/3)4)].
%.4%2 4/ |##%04

Type the manufacturer name using the keypad and then presgetMeER] key.

g. The following screen will be displayed:

-/$%,

41 0/3)4)]/.
%.4%2 4/ \##%04

Type the circuit breaker’'s model informam using the keypad and then press the

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

3%2)!, .5-"%2

41 0/3)4)]/.
%.4%2 4/ |##%04

Type the circuit breaker’s serial number using the keypad and then prefSNmER]

key.
i. The following screen will be displayed:
10%214/2
4/ 0/3)4)/.

%.4%2 4/ '##%04

Type the operator’'s name using the keypad and then pres§&NeER] key. All
header information will be saved, and yadil be returned to the “START-UP” menu.
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3.4.5. Setting the Frequency
Follow the steps below to set the frequency (50 or 60 Hz):
a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
3%450
$)!'./34)#3

Press thd3] key GET-UPR
b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.

. %84 0!' %

Press thd5] key NEXT PAGE
c. The following screen will be displayed:

3%4 $14% 4)-%
3%4 02).4 -/$%

3 %4 (:

3%4 ,1.'51'%

" 5%4//4( $%6 2%3%4
02%6)/53 0!'%

Press thd3] key SET 50/60 HZ

d. The following screen will be displayed:

3%4  (:
3%4  (:

Select the preferred frequency by pressihg corresponding key on the keypdd]( for
50 Hz off2] for 60 Hz). The frequency will be setd the following confirmation screen
will be displayed:
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(: 3%4

Press any key to return to the “START-UP” menu.
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3.4.6. Setting the Default Printing Mode

The DigiTMR S2 can be configured to eithertfhia test results automatically after each test,
or to print them by user request. Use the stepelow to set the preferred printing method:

a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
39450
$)!'./34)#3

Press thd3] key GET-UPR

b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.

. %84 0!' %

Press thg5] key NEXT PAGE

c. The following screen will be displayed:

3%4 $!14% 4)-%

3%4 02).4 -/%$%

3% 4 (:

3%4 ,!.'51'%

", 5%4//4( $%6 2%3%4
02%6)/53 0!'%

Press thdg2] key SET PRINT MODE

d. The following screen will be displayed:

3%4 02).4 -/$%
154/-14)# 02).4
"9 2%15%34 /.,9
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1. AUTOMATIC PRINT

Press thdl] key AUTOMATIC PRINTyou would like reports to be printed
automatically after each test. The settimgll be saved and you will be returned
to the “START-UP” menu.

2. BY REQUEST ONLY

Press thd2] key BY REQUEST ONLYou do not wantest reports to be
printed automatically after each test. &lsetting will be saved and you will be
returned to the “START-UP” menu. Rleaee section 3.9 for information on
how to print test shots.
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3.5

Timing Breakers in On-line Mode

In On-line mode, the DigiTMR S2 can only provide OPEN or CLOSE times using the CT input
channel. The DigiTMR S2 can initiate the OPEN or CLOSE tests, and then the test report will
show the OPEN or CLOSE coil current readingvamdform. If the DIgiTMR S2 is operated in
On-line mode using the External Trigger, no coil current reading or waveform will be recorded.

3.6

Timing Breakers in Time-Travel Mode

The DigiTMR S2 can initiate the breaker operation and perform a timing test on the following
operations:

€

ah dh dh db

OPEN

CLOSE
OPEN-CLOSE
CLOSE-OPEN
OPEN-CLOSE-OPEN

€ The DigiTMR S2 can start the OPEN-CLOSE operations without a delay or by
using a programmable delay betwedme OPEN and CLOSE commands.

noTEs € The CLOSE-OPEN operation can be started by the DigiTMR S2 using several

options:
o Contact #1 Close
The DigiTMR S2 can initiate a CLOSE command and then an OPEN command
after detecting that the breaker’s contact was closed. The DigiTMR S2 can
detect when the breaker’s contact ¢dosed via contact channel #1. The
selection of this option is recommended for the CLOSE-OPEN operation
since it truly represents that the circuit breaker closed and then opened.
0o Set DELAY
The DigiTMR S2 can initiate a CLOSE command and then an OPEN command
after a programmable delay (in milliseconds).
o No DELAY
The DigiTMR S2 can initiate a CLOSE command and then an OPEN command
without a delay. Since the circuit breaker is in the open state, the circuit
breaker’'s 52B contact allows the close coil to be energized, which can start
the close command. When the circuit bkea is making the transition from
an open state to a close state, the 52A contact will close, allowing the
breaker to initiate the open command.
€ The OPEN-CLOSE-OPEN operations daitigaeed by the DigiTMR S2 using a
programmable delay between each oktloperations. The delays can be set
between the OPEN to CLOSE and between the CLOSE to OPEN operations.
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3.7  Performing Timing Tests
3.7.1. Timing an OPEN Operati on With No Insertion Resistors
To time an OPEN operationtvino insertion resistors:

e. Start from the “START-UP” menu:

4)-% " 2% +9%2
"%4 2%35,43
3%450
$)!1'./34)#3

Press thdl] key TIME BREAKER start a test.

If a previous test shot is in the DigiRV62's memory, the following screen will be
displayed:

02%6 3(/4 ./4 316%$

316% 3 (/4
#/.4).5% ./ 316%

1. SAVE SHOT

If you would like to save the previous shot in memory, presgihdey SAVE
SHOYT. The following screen will be displayed:

316% 3(/4
4%34 /0%.
$14%

%.4%2 4/ 02/#%%$

Press the [ENTER] key. The following screen will be displayed:

316% ). 02/'2%33

0,%!3% 71)4

Once the record is saved, the following screen will be displayed:
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3(/4 316%$

Press any key on the keypad and you mélreturned to the “START-UP” menu.
Re-start at step a.

2. CONTINUE (NO SAVE)

If you do not wish to save the test shot in memory, presg2hekey, and then
continue to step b

f. The following screen will be displayed:

).3%24)/. 2%3)34/2

A
9%3

Press thdl] key (NO) to indicate that there is no insertion resistor.

g. The following screen will be displayed:

4)-)." 7).$/7
7).$/7 M? =
7).$17 3% #
7).$17 3%#

Press thgl] key WINDOW = 1 SE® select the 1-second timing window.

€ The 1-second timing window is used for breaker timing. The 10-second and
20-second timing windows are used for circuit-switcher timing.

NOTES € Using the 10 second timing window weiduce the timing resolution to 0.5
ms.

€ Using the 20 second timing window wilduce the timing resolution to 1
ms.
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h. The following screen will be displayed:

42)"'%2 -/$%

).AWR2. 1, 42)'' R
%84%2.1, 42)"' %2

Press thdl] key (nternal Triggeyto select the internal trigger.

i. The following screen will be displayed:

4)-)." -1$%

/ 0% #,/3%
| # # /
! # |/

Press thdl] key OPENto select the OPEN timing operation.
J.  The following screen will be displayed:

(I,$ 12- 5.4),
4%34 #/-0,%4%3

34124 4] "%').
34/0 4/ 1"/24

Press and hold down tHaRM] switch, and then press tH8TART] key. Continue to
hold down the[ARM] switch.

k. The following screen will be displayed during testing:

4%34 ). 02/'2%33
(1,$ 12- 5.4),

4%34 #/-0,%4%3
50 4/ 3%#/.$3

Continue to hold down thARM] switch until the test is completed.
I.  Once the test is completed, you will be returned to the “START-UP” menu.

Please see section 3.9 for instructions on how to print the test results.
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The DigiTMR S2 can be configured to print tabulated and graphic reports
automatically after a test is completeBlease see section 3.4.6 for further
NoTe Information.




REV 1 DIGITMR S2 USER’S MANUAL

3.7.2. Timing an OPEN Operat ion WITH Insertion Resistors

The DigiTMR S2 can time breakers with insemgsnstors. The insertion resistor can range from
10 to 7,000 Ohms. Any insertioesistor greater than 7,000 @fs is detected as an open

circuit. When a breaker with insertion resissas timed, the timing window results show the

main contact timing and the insertion resistor contact timing. The graphic reports also show the
main and the resistor contact activities on eawftthe channels. To time an OPEN operation

with insertion resistors:

a. Start from the “START-UP” menu:

4) - % "29% +9R
‘%4 2%35,43
3%450
$)!'./34)#3

Press thdl] key TIME BREAKER start a test.
b. The following screen will be displayed:

).3%24)/. 2%3)34/2

i
9 %3

Press thg2] key YE)

c. The following screen will be displayed:

2%3)34/2 6!,5%

%33 4(!. /(-3
4/ /(-3
-12% 4(!. /(-3

Select the resistor value bygasing the corresponding ke](, [2] , or[3] ).
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d. The following screen will be displayed:

4)-)." 7).$/7

7).$/7 M? =
7).$/7 3% #
7).$/7 3% #

Press thdl] key WINDOW = 1 SE® select the 1-second timing window.

e. The following screen will be displayed:

42)"'%2 -/$%

). 4%2. 1, 42)' ' W2
%84%2.1, 42)"" %2

Press thd1] key (nternal Trigge)to select the internal trigger.
f. The following screen will be displayed:

4)-)." -1$%

/ 0% #,/3%
| # # /
[ # 1

Press thdl] key OPENto select the OPEN timing operation.
g. The following screen will be displayed:

(1,$ 12- 5.4),
4%34 #/-0,%4%3

34124 4] "%').
34/0 4/ 1"/24

Press and hold down tHaRM] switch, and then press tH8TART] key. Continue to
hold down the[ARM] switch.
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h. The following screen will be displayed during testing:

4%34 ). 02/'2%33
(/,$ 12- 5.4),

4%34 #/-0,%4%3
50 4/ 3%#/.$3

Continue to hold down thARM] switch until the test is completed.

i. Once the test is completed, you will be returned to the “START-UP” menu.
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3.7.3. Timing a CLOSE-OPEN Oper ation Using Contact Channel #1

The CLOSE-OPEN operation of a breaker sirsudatendition where a breaker is closed on a
fault. To time a CLOSE-OPEN operation:

a. Start from the “START-UP” menu:

4) - % "29% +9R
‘%4 2%35,43
3%450
$)!'./34)#3

Press thdl] key TIME BREAKER start a test.
b. The following screen will be displayed:

).3%24)/. 2%3)34/2

A
9%3

Press thd1] key NO).
c. The following screen will be displayed:

4)-)." 7).$/7

7).$/7 M? =
7).$/7 3% #
7).$/7 3% #

Press thdl] key WINDOW = 1 SE® select the 1-second timing window.

d. The following screen will be displayed:

42)"'%2 -/$%

). 4%2. 1, 42)' ' W2
%84%2.1, 42)"" %2

Press thd1] key (nternal Trigge)to select the internal trigger.
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e. The following screen will be displayed:

4)-)." -1$%

/0% . #,/3%
| # # 1/
[ #

Press thd4] key C-Q to select the CLOSE-OPEN timing operation.

f. The following screen will be displayed:

# 1 3%#/.$ 42)" %2

#/ .41 #4 #,/ 3%
3%4 $%,!9
Jd $%,!19

Press thdl] key Contact #1 CLOBE

Option details
€ Contact #1 CLOSE
NOTES The open operation is initiated after stact channel #1 is closed. If this

option is selected, the DigiTMR S2 will first initiate a CLOSE command
and then send an OPEN command only when it detects that the main
contact #1 is closed. This mode accurately simulates the closing of a
breaker on a fault condition.

€ Set DELAY
A delay from 10 to 500 millisecondan be set between the CLOSE and
OPEN command. When a delay is used in the operation, it may not
represent a true breaker operating condition.

€ No DELAY
Both the CLOSE and OPEN commands are initiated by the DigiTMR S2
simultaneously.

g. The following screen will be displayed:

(/,$ 12- 5.4),
4%34 #/-0,%4%3

34124 4] "%').
34/0 4/ 1"/24
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Press and hold down tHaRM] switch, and then press tH8START] key. Continue to
hold down the[ARM] switch.

h. The following screen will be displayed during testing:

4%34 ). 02/'2%33
(/,$ 12- 5.4),

4%34 #/-0,%4%3
50 4/ 3%#/.$3

Continue to hold down thARM] switch until the test is completed.

i. Once the test is completed, you will be returned to the “START-UP” menu.
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3.7.4. Timing an OPEN -CLOSE-OPEN Operation
To time an OPEN-CLOSE-OPEN operation:
a. Start from the “START-UP” menu:

4)-% " 2% +92
‘%4 2%35,43
3%450
$)1'./34)#3

Press thdl] key TIME BREAKER start a test.
b. The following screen will be displayed:

).3%24)/. 2%3)34/2

A
9%3

Press thdl] key NO.
c. The following screen will be displayed:

4)-)." 7).$/7

7).$/7 M? =
7).$/7 3% #
7).8/7 3%#

Press thdl] key WINDOW = 1 SE® select the 1-second timing window.

d. The following screen will be displayed:

42)"'%2 -/$%

). 4%2. 1, 42)' ' W
%84%2.1, 42)"" %2

Press thdl] key (NTERNAL TRIGGERselect the internal trigger.
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e. The following screen will be displayed:

h.

4)-)." -1$%

/0% . #,/3%
| # # /
I # 1

Press thd5] key O-C-Qto select the OPEN-CLOSE-OPEN timing operation.

The following screen will be displayed:

| # $%,!9 CH -3

-3%#

%.4%2 7(%. $/.%

Using the keypad, enter the delay tirfia milliseconds) between the OPEN-CLOSE
operation, and then press tHENTER] key.

The following screen will be displayed:

#/ $%,!9 CH -3

-3%#

%.4%2 7(%. $/.%

Using the keypad, enter the delay time (in milliseconds) between the CLOSE-OPEN
operation, and then press tHENTER] key.

The following screen will be displayed:

(1,$ 12- 5.4),
4%34 #/-0,%4%3

34124 4] "%').
34/0 4/ 1"/24

Press and hold down tHaRM] switch, and then press tH8TART] key. Continue to
hold down the[ARM] switch.
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i. The following screen will be displayed during testing:

4%34 ). 02/'2%33
(/,$ 12- 5.4),

4%34 #/-0,%4%3
50 4/ 3%#/.$3

Continue to hold down thARM] switch until the test is completed. Once the test is
completed, you will be retured to the “START-UP” menu.




DIGITMR S2 USER’S MANL REV

3.8  Performing Diagnostic Tests
3.8.1. Performing a Slow-Close Test

The DigiTMR S2 offers a unique feature call&slaw-Close” test. This test can measure the
distance of a breaker’s contact travel from the fully open position to the contact “touch”
position and contact wipe, or penetration distance. The test requires the operator to manually
jack the breaker’s contact from the fully open position to the fully closed position.

Contact channels 1, 2, and 3 and the transduwteannel 1 are used for the “Slow-Close” test.
The DigiTMR S2 measures the contact toutdh @ntact wipe for each contact channel.
Contact touch is the distance measured from twatact fully open to the first position where
the contact channel is electrically closedn@at wipe, or penetration, is the distance
measured from the contact positidirst electrically closed to the final closed, latching position.

To perform a “Slow-Close” test:
a. Start from the “START-UP” menu:

4)-% "2%!+%2
‘%4 2%35,43
3%450

$)!'./34)#3

Press thd4] key DIAGNOSTILS
b. The following screen will be displayed:

3,/7 #,/3% 4%34
#(%#+ (//+50
4%34 42!.3$5#%2
02).4 $!4!

% .#/$%2 &),4%2
#1.41#4 &),4%2

Press thdl] key SLOW CLOSE TEST

c. The following screen will be displayed:

"2+2 3,/7 #,/3% 4%34
2-6 #" '.$ 3C$%

%.4%2 4/ "%').

Press thdENTER] key.
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d. The following screen will be displayed:

#1.41#4 /0%.
#1.41#4 /0%.
#1.41#4 /0%.

&4 4] #,3 "2+2 /7

Manually close the breaker. As each contact is closed, the screen will be updated as
shown:

#1.41#4 #,/13%$
#1.41#4 #,/13%$
#1.41#4 /0%.

&4 4l #,3 "2+2 /7

After all of the contacts have been closed, the following screen will be displayed:

)&4 "2+2 4] #,3 0/3
4(%. 02%33 %.4%2
4/ &).$ #/.41#4 7)0%
)&4 4] #,3 "2+2 7

Fully close the breaker. When the breaker is at the close position (on latch), press the
[ENTER] key to find contact wipe.

e. The test results will be printed, and youlibe returned to the “START-UP” menu. A
typical “Slow-Close” test results printout is shown in Figure 15.

€ The “Slow-Close” test report can beved in the DigiTMR S2's EEPROM. Please
see section 3.10.1 fonformation on how to save test records.

NOTES € You can calculate contact stroke by adding the contact touch and contact wipe
distances.
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Figure 15. Typical "Slow-Close" Test Results Printout




REV 1 DIGITMR S2 USER’S MANUAL

3.8.2. Performing a Transducer Self-Test

The transducer electronics can be checked byneating the transducer to the DigiTMR S2 and
running a “Test Transducer” diagnostic test. To test the transducer:

a. Start from the “START-UP” menu:

4)-% "2%1+%?2
"% 4 2%35,43
3%450

$)!'.134)#3

Press thd4] key DIAGNOSTILS
b. The following screen will be displayed:

3,/7 #,/13% 4%34
#(%#+ (//+50
4934 42! . 3$5#%2
02).4 $14!
%.#/$%2 &),4%2
#1.41#4 &),4%2

Press thd3] key TEST TRANSDUYLER
c. The following screen will be displayed:

42! .3$5#%2 4%34

Move the transducer slider and observeetDigiTMR S2’s display. The transducer’s
movement will be displayed in inches and dsgg. If the transducer slider is moved 1.00
inch, the DigiTMR should display 1.00 inch.

Press thgSTOP] key to end the test and return to the “START-UP” menu.
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3.8.3. Checking Cable Hookups
To check the cable hookups:
a. Start from the “START-UP” menu:

4)-% "2%1+%?2
"%4 2%35,43
3%450

$)!'.134)#3

Press thd4] key DIAGNOSTILS
b. The following screen will be displayed:

3,17 #,/13% 4%34
#(Y%#+ (//+50
4%34 421.3$5#%2
02).4 $141
%.#/$%2 &),4%2
#1.4V#4 &),4%2

Press thdg2] key CHECK HOOKUP

c. The following screen will be displayed:

“14+% 352% "2%!+%2 )3
). #,/3%$ 0/3)4)/.

4(%. 02%33 34124

Confirm that the breaker is in closed position and then presgSmaRT] key.

d. The test results will be displayed on the smieas shown below and also printed on the
thermal printer:
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A contact closure is shown as “C” o tscreen and on the printout. An open

contact is shown as “-” on ghscreen and on the printout.
NOTE
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3.9  Printing Test Results

After a timing test has been performed, the tessults can be printed igraphical or tabulated
format on the DigiTMR S2’s built-in thermal printer.

3.9.1. Printing the Tabulated Test Results
To print the tabulated test results from the last test performed:
a. Start from the “START-UP” menu:

4)-% "2%!+%?2
‘%4 2%35, 43
3%450
$)1'./34)#3

Press thd2] key GET RESUDT& get the last test results.

b. The following screen will be displayed:

02).4 4%34 2%35, 43
0,/4 &5,, #(124

0,/4 %80!.3)/.

0,/4 -3

Press thdl] key PRINT TEST RESYLTS

c. The following screen will be displayed:

3%,%#4 02).4%?2

4(WR2-1, 02).4%2
$)30,!9 2%35,43

Press theg1] key THERMAL PRINTER
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d. The following screen will be displayed while the results are being printed:

"539 02).4)."

A typical tabulated test results printout for an OPEN operation is shown in Figure 16.
When the printer is done printing, you will be returned to the “START-UP” menu.
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Figure 16. Typical Tabulated Test Results Printout of an OPEN Operation
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Table 2. Descriptions of Tabul ated Test Results Elements

Item

Number Description

1 Contact time shown in both milliseconds and cycles. In the sample report shown in Figure 16, contact
channel #1 time is 181.50 ms or 10.89 cycles.

2 Contact bounce duration (1.70 ms).
Contact wipe (0.77 inches).
Delta time - the slowest contact and fastest contact differential time (0.10 ms).
The AC current sensor time is shown as “CT Channel Analysis” time in milliseconds and cycles. The

5 CT time in the example shown is 184.70 ms or 11.080 cycles. Since the report was generated to show
both Quick-Shot Mode and Travel-Time Mode data, both CT time and contact-travel readings are
shown on the report.

6 Breaker contact stroke (7.08 inches).

7 Contact velocity calculation (5.72 feet per second).

8 Contact over-travel distance (0.29 inches).

9 Contact bounce-back distance (0.16 inches).

Contact velocity calculation taken from two analysis points:
10 Analysis point #1 is 1.00 inch from the fully closed position.
Analysis point #2 is 5.00 inches from the fully closed position.

The DC power supply was monitored during the test. The nominal voltage was 52V and the minimum

e voltage was 37V.

12 Initiate current (5.1 Amperes)

13 Timing shot duration (1 second)

14 Insertion resistor time was not measured since there was no insertion resistor in this test.

15 Trigger mode was internal therefore the timing window started at the same time when the DigiTMR

energized the circuit breaker closing coil circuit.
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3.9.2. Printing the Graphic Test Results
To print the graphic test results from the last test performed:
a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35, 43
3%450
$)!'./34)#3

Press thd2] key GET RESUDT& get the last test results.
b. The following screen will be displayed:

02).4 4%34 2%35,43
0,/4 &5,, #(!24
0,/4 %80!.3)/.

0,/4 -3

Press thd2] key PLOT FULL CHART

Option details
€ PRINT TEST RESULTS
Prints the tabulated test results.

NOTES
PLOT FULL CHART
Graphically plots the entire test results. See Figure 17 for an example.
€ PLOT EXPANSION
Can expand the graphic resultsli0 millisecond increments. See
Figure 18 for an example.
€ PLOT 0-200MS
Automatically plots the timing chart from 0 to 200 milliseconds in the
expansion mode with 10 ms timimgarkers. An example is shown in
Figure 18.
Graphic result interpretations are shomn Figures Figure 19, Figure 20, and
Figure 21.
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c. The following screen will be displayevhile the graph is being printed:

0,%!3% 71)4

0,/44).' '210(

Figure 17 shows a CLOSE timing chart ataitbreaker with contact activity on
channels 1 and 3. A CT channel is alsavshon the chart. Since the printout was
generated to show both Quick-Shot ModedaTime-Travel Mode, both the CT time and
Contact-Travel readings are shown on the chart.

€ If the results are from a test using the 1 second window, the graph will
be from 0 to 1000 ms with 50 ms time markers.
NoTeEs € Ifthe results are from a test ugirthe 10 second window, the graph will
be from 0O to 10 sec with 500 ms time markers.
€ |If the results are from a test ugrthe 20 second window, the graph will
be from O to 20 sec with second time markers.

d. When the printer is done printing the graghtiest results, you will be returned to the
“START-UP” menu.
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el V2

Figure 17. Typical Graphic Test Results Printout
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#2

| Anal

Figure 18. Expansion Graph from 0 to 200 ms
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Figure 19. Graphic Interpretation of an OPEN Timing Shot

Figure 20. Graphic Interpretation of a CLOSE Timing Shot
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Figure 21. Graphic Interpretations of O PEN-CLOSE and CLOSE-OPEN Timing Shots
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3.10 Working with Timing Shots
3.10.1. Saving Timing Shots

After performing a test, the test shot can be saved in the DigiTMR’s EEPROM or to a connected
USB Flash drive by using the steps below:

a. Start from the “START-UP” menu:

4)-% "2%!+%2
‘%4 2%35,43
3%450
$)1"./34)#3

Press thd3] key SETUPR

b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.
%84 0!'%

Press thd3] key SAVE / RESTQRE

c. The following screen will be displayed:

316% 3(/4
2%34/2% 3(/4

3(/4 $)2%#4/29
%213% 3(/4

#/09 4/ 4(5-" $2)6%

Option 5 COPY TO THUMB DRIt be listed only if a USB Flash drive is

connected to the DigiTMR S2.
NOTE

Press thdl] key SAVE SHQT
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d. The following screen will be displayed:

316% 3 (/4
4%34 /0%.
$14%

%.4%2 4] 02/#% % $

Press thdENTER] key to continue.
If a USB Flash drive is connectedth® unit, continue to step e.
If a USB Flash drive is NOT connectedhe unit, continue to step f.

e. The following screen will be displayed:

316% ).4%2.1,,9
316% 4/ 4(5-" $2)6%

1. SAVE INTERNALLY

Press thdl] key SAVE INTERNA)td'save the test record to the unit's Flash
EEPROMContinue to step f.

2. SAVE TO THUMB DRIVE

Press thd2] key SAVE TO THUMB DRIwEsave the test record to the
connected USB Flash drive. The follovdageen will be displayed while the test
shot is being saved:

316% ). 02/'2%33
0,%!3% 7!)4
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The following screen will be displayed when the shot has been saved:

2%# 316%% 4/

4(5-" $2)6%

Press any key to return to the “START-UP” menu.
f. The following screen will be displayed while the test shot is being saved:

316% ). 02/'2%33
0,%!13% 71)4

The following screen will be displayed when the shot has been saved:

3(/4 316%$

Press thdENTER] key. You will be returnet the “START-UP” menu.
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3.10.2. Printing a Timing Shot Directory

A listing of all the shots stored in the DigiTMR S2's EEPROM or on a connected Flash drive can
be printed on the built-in thermal printer using the steps below:

a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
39450
$)!'./34)#3

Press thd3] key GETUPR
b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.
%84 0!'%

Press thd3] key SAVE / RESTQRE
c. The following screen will be displayed:

316% 3(/4
2%34/2% 3(/4

3(/4 $)2%#4/29
%213% 3(/4

#/09 4/ 4(5-" $2)6%

Press thd3] key SHOT DIRECTQRY
If a USB Flash drive is connected to the unit, continue to step d.
If a USB Flash drive is NOT connediedhe unit, continue to step e.

d. The following screen will be displayed:

).4%2.1, $)2%#4/29
4(5-" $2)6% $)2
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1. INTERNAL DIRECTORY

Press thdl] key (NTERNAL DIRECTaBRYrint a directory of test shots stored
in the unit's EEPROMontinue to step e.

2. THUMB DRIVE DIR

Press thdg2] key THUMB DRIVE DI print a directory of test shots stored on

a connected USB Flash drive. The directory will be printed on the unit’s built-in
thermal printer and you will be returnetb the “START-UP” menu. A typical
thumb drive directory printout is shown in Figure 22.

e. The following screen will be displayed:

3(/124 $)2%#4/29
&5,, $)2%#4/29

34/0 4/ 15)4

Press thdl] key SHORT DIRECTPRY

€ Ifthe SHORT DIRECT@RtYon is selected, the DigiTMR S2 will print the
shot numbers and header information of the last ten timing shots stored
in the EEPROM.
If the FULL DIRECTQOdpYion is selected, the DigiTMR S2 will print the
shot numbers and header information of all timing shots stored in the
EEPROM.

€ A typical shot directory printout is shown in Figure 23.

f. The following screen will be displayedhile the directory is being printed:

NOTES

02).4)." 1""2%6)14%$
$)2%#4/29

34/0 4/ 15)4

When printing has finished, you will be returned to the “START-UP” menu.
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Figure 22. Typical Thumb Drive Shot Directory Printout

Figure 23. Typical Internal Shot Directory Printout
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3.10.3. Restoring a Test Shot

Use the steps below to restore a test recordrfr the DigiTMR S2’s internal Flash EEPROM or a
connected USB Flash drive to the working memory:

a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
39450
$)!'./34)#3

Press thd3] key GETUPR
b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.
%84 0!'%

Press thd3] key SAVE / RESTQRE
c. The following screen will be displayed:

316% 3(/4
2%34/2% 3(/4

3(/4 $)2%#4/29
%213% 3(/4

#/09 4/ 4(5-" $2)6%

Option 5 COPY TO THUMB DRIt be listed only if a USB Flash drive is

connected to the unit.
NOTE

Press thd2] key RESTORE SHOT
If a USB flash drive is conad, continue to step d.
If a USB flash drive is NOT connected, continue to step e.
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d. The following screen will be displayed:

).4%2.1, 34/21'%
4(5-" $2)6%

1.

INTERNAL STORAGE

Press thgl] key (NTERNAL STORA@HEestore a test shot from the unit’s internal
Flash EEPROKontinue to step e.

. THUMB DRIVE

Press thdg2] key THUMB DRIVEoO restore a test shot from a connected USB Flash
drive. The following screen will be displayed:

2%34/2% 4(5-" $2)6%

2%#

Type the record number using the keypad and then pres$gN@ER] key. If you

do not know the record number, you can first print a test shot directory (see section
3.10.2). After the test shot has been restd to the working memory, the following
screen will be displayed:

2% # 2%34/2%$%$

02).4 2%#/2$
9%3
N

Press thdl] key [YE¥if you would like to print the restored test record. The test
record will be printed and you will be returned to the “START-UP” menu. The
restored record will remain in the working memory.

Press thd2] key NO) if you do not want to printhe test record. You will be
returned to the “START-UP” menu. The oestl record will remain in the working
memory.
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e. The following screen will be displayed:

f.

%.4%2 3(/4 .5-"%2
4/ "% 2%34/2%$

%.4%2 4/ #/.&)2-

Using the numeric keypad, type the shot noen that you would like to recall, and then
press theENTER] key. If you do not know the record number, you can first print a test

shot directory (see section 3.10.2).

The following screen will be displayed:

29%34/2)." 3(/4
4%34 | # |
$14%

%.4%2 4] #/.8&)2-

Press thdENTER] key. Once the record has beerstered, the following screen will

be displayed:

2%34/2% #/-0,%4%

Press any key to continue. You will be returned to the “START-UP” menu.
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3.10.4. Erasing Timing Shots

Use the steps below to erase (delete) timing shots from the DigiTMR’s EEPROM or from a
connected USB Flash drive:

a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
39450
$)!'./34)#3

Press thd3] key GETUPR
b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.
%84 0!'%

Press thd3] key SAVE / RESTQRE
c. The following screen will be displayed:

316% 3(/4
2%34/2% 3(/4

3(/4 $)2%#4/29

%21 3% 3(/ 4

#/09 4/ 4(5-" $2)6%

Option 5 COPY TO THUMB DRIt be listed only if a USB Flash drive is

connected to the unit.
NOTE

Press thg4] key ERASE SHOT
If a USB Flash drive is coruted, continue to step d.
If a USB Flash drive is NOT connected, continue to step e.
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d. The following screen will be displayed:

%2!13% ).4%2.!, 2%#
%2!3% 4(5-" $26 2% #

1. ERASE INTERNAL REC

Press thdl] key ERASE INTERNAL)RB©uU would like to erase test records that
are stored in the unit’s internal Flash EEPRQbhtinue to step e.

2. ERASE THUMB DRV REC

Press thd2] key ERASE THUMB DRV)RB©u would like to erase test records
that are stored on a connected USB Fldskie. The following screen will be
displayed:

%2!3% 2%#/2%

%2!3% 3).',% 2%#
%2!3% !,, 2%#/2%$3

34/0 4/ %8)4

1. ERASE SINGLE REC

Press thdl] key ERASE SINGLE )RE&Erase a single record from the USB Flash
drive. The following screen will be displayed:

%213% 4(5-" $2)6%

2%#

Type the record number that you would like to erase and then press the
[ENTER] key. If you do not know the record number, you can first print a
record directory (please sexection 3.10.2). The select record will be erased
and the following screen will be displayed:




REV 1 DIGITMR S2 USER’S MANUAL

4(5-" $2)6% 2%#_
%213%$

Press any key to continue. The followingegn will be displayed allowing you to
continue deleting additional records:

%2!3% 2%#/2%

%213% 3).",% 2%#
%213% !,, 2%#/2%$3

34/0 4/ %8)4

Follow the steps above to erase additional records or pres§heP] key to
return to the “START-UP” menu.

2. ERASE ALL RECORDS

Press thd2] key ERASE ALL RECOQRD&ase all records from the USB Flash
drive. The following screen will be displayed:

%213% 1,, 4(5-" $2)6%
2%#/2%$3

12% 9/5 352%

%.4%2 4/ #/.4).5%

You can press thiSTOP] key if you do not want to delete any records.
You will be returned to the “START-UP” menu.
NOTE
Press thdENTER] key if you would like to erase ALL the test records stored on
the connected USB Flash drive. All relsowill be erased and the following
screen will be displayed:
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l,, 4(5-" $2)6%
200#/2$3 %213%$

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

e. The following screen will be displayed:

%213% 3).',% 3(/4
%213% !,, 3(/43

1. ERASE SINGLE SHOT

Press thdl] key ERASE SINGLE SHO#®rase a single test shot from the unit’s
Flash EEPROM. The following screen will be displayed:

%.4%2 3(/4 .5-"%2
4/ "% %2!3%$

%.4%2 4] #/.8&)2-

Type the record number that you would like to erase and then press the [ENTER]
key. If you do not know #record number, you can first print a record directory
(please see section 3.10.2he following confirmation screen will be displayed:

%213% 3(/4
4%34 /0%.
$14%

%.4%2 4] #/.8&)2-

Press thdENTER] key to confirm the deletion of the selected record (you can
press thgSTOP] key to cancel the process). The test record will be erased and the
following screen will be displayed:
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%2!3% #/-0,%4%

Press any key to return to the “START-UP” menu.
2. ERASE ALL SHOTS!

Press thd2] key ERASE ALL SHQ1&erase all test shots from the unit's Flash
EEPROM. The following screen will be displayed:

L, 3(/43 7),, "%
%213%$

%.4%2 4/ #/.4).5%

Press thdENTER] key to continue (you can press tf&rOP] key to cancel). A

progress screen will be displayed whte records are being erased. Once all

records have been erased from the unit's Flash EEPROM, the following screen will be
displayed:

%2!3% #/-0,%4%

1.9 +%9 4/ #/.4).5%

Press any key to return to the “START-UP” menu.
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3.10.5. Copying Test Shot s 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. Make sure a USB Flash drive is connected to the unit’s “USB MEM” port, and then start
from the “START-UP” menu:

4)-% "2%!+%?2
‘%4 2%35,43
3%450
$)!'./34)#3

Press thd3] key GETUPR
b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.
%84 0!'%

Press thd3] key SAVE / RESTQRE
c. The following screen will be displayed:

316% 3(/4
2%34/2% 3(/4

3(/4 $)2%#4/29
%213% 3(/4

#/09 4/ 4(5-" $2)6%

Press thg5] key COPY TO THUMB DRIVE

d. The following screen will be displayed:

#/09 2%# 4/ 4(5-" $26

#/09 3).",% 2%#/2$
#/09 1, 2%#/2$3
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1. COPY SINGLE RECORD

Press thgl] key COPY SINGLE REQ@&RREbpy a single test record from the unit’s
Flash EEPROM to the connected USB Hiagh The following screen will be
displayed:

%.4%2 2%#/2$ .5-"%2
4] #/09 4/ &,13( $26

.5-"%2

Type the record number using the keypad and then pres$gN@ER] key. The
selected test record will be copied todlUSB Flash drive and the following screen
will be displayed:

2%# 316%% 4/

4(5-" $2)6%

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

Press thdg2] key COPY ALL RECOR®S8opy all test records from the unit's Flash
EEPROM to the connected USB Flash diivéest records will be copied and the
following screen will be displayed when the process is finished:

,, 2%#/2%$3 (16% "%%.
421.3&%22%S$ 4/ 4(5-"
$2)6%

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




DIGITMR S2 USER’S MANL REV

3.11 Working with Breaker Test Plans

A breaker test plan is comprised of all citduieaker performance specifications (stroke,
velocity, and contact time). Following is a typicstl of operating parameters contained in a test
plan:

Maximum and minimum Contact Trip Time
Maximum and minimum Contact Close Time
Maximum Contact Spread Time

Maximum and minimum Resistor On Time
Maximum and minimum Stroke

Maximum and minimum Trip/Close Velocity
Maximum and minimum Over Travel (Open/Close)
Maximum and minimum Bounce Back (Open/Close)
Trip Analysis Points

Close Analysis Points

ay

ah

Circuit breaker test plans can be created dAG using the included VCBA S2 software (please
see the VCBA S2 Software Manual for furtherrimftion). Test plans can then be transferred
from the PC to the DigiTMR S2 via the USBfate. The DigiTMR S2 can store up to 100 circuit
breaker test plans in its Flash EEPROM.

By recalling a test plan before testing, the useeslmot have to set analysis points to calculate
the Trip or Close velocity of the circuit bkes contacts. Since the test plan contains the
breaker test parameters, the test report will aldsplay the “Pass” or “Fail” status for each
parameter tested based on comparing the tessutts with the parameters in the test plan. A
typical test report with “Pass” or “Haindicators is shown in Appendix D.
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3.11.1. Recalling a Breaker Test Plan
You can recall a test plan to the working memory by using the steps below:
a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
3%450
$)!'./34)#3

Press thd3] key GETUPR
b. The following screen will be displayed:

1.1,93)3 0/).43
~%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.
%84 0!'%

Press thdl] key ANALYSIS POINTS
c. The following screen will be displayed:

10%. 4)-)."
#,/3% 4)-).
02).4 3%44).'3
4%34 0,1.3

Press thd4] key TEST PLANS

d. The following screen will be displayed:

L I1$ 4%34 0,!.
02).4 4%34 0,!.
02).4 $)2%#4/29

Press thdl] key LOAD TEST PLDAN
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e. The following screen will be displayed showing the details of the first test plan stored in
the unit:

4%34 0,!.
0-)
o

50 /2 $/7.
4/ 3#21/,,
%.4%2 4/ 3%,%#4

If there are no test plans stored ingDigiTMR S2, the following screen will be
displayed:

NOTE | ./ 4%34 0,!.3 &/5.%

%.4%2 4/ #/.4).5%

Press thdENTER] key to return to the “START-UP” menu.
You can scroll through all the test ptastored in the unit by pressing thie] or[ ] key.
Press thdENTER] key when you have found the test plan that you would like to use.

f. The test plan will be loaded in the working memory, and you will be returned to the
“START-UP” menu. The loaded test plan wilibed for all subsequent tests performed.
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3.11.2. Printing a Breaker Test Plan
To print a breaker test plan:
a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
3%450
$)!'./34)#3

Press thd3] key GETUPR
b. The following screen will be displayed:

1.1,93)3 0/).43
~%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.
%84 0!'%

Press thdl] key ANALYSIS POINTS
c. The following screen will be displayed:

10%. 4)-)."
#,13% 4)-).
02).4 3%44).'3
4934 0,!.3

Press thd4] key TEST PLANS

d. The following screen will be displayed:

1$ 4%34 0,!.
02).4 4%34 0,!.
02).4 $)2%#4/29

Press thd2] key PRINT TEST P)AN




DIGITMR S2 USER’S MANL REV

e. The following screen will be displayed listing the first test plan:

4%34 0,!.
0-)
o

50 /2 $/7.
4/ 3#21,,
%.4%2 4/ 3%,%#4

Pressthd ] or[ ] key to scroll through the list of stored test plans. Press the
[ENTER] key when you have found the test plan that you would like to print.

f. The selected test plan will be printed anduywill be returned to the “START-UP” menu.
A typical test plan printout is shown in Figure 24.

Figure 24. Typical Test Plan Printout
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3.11.3. Printing the Breaker Test Plan Directory

Follow the steps below to print a directory df the test plans stored in the DigiTMR S2’s
EEPROM:

a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
39450
$)!'./34)#3

Press thd3] key GETUPR
b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.
%84 0!'%

Press thdl] key ANALYSIS POINTS

c. The following screen will be displayed:

10%. 4)-)."
#,13% 4)-)."
02).4 3%44).'3
4934 0,!.3

Press thd4] key TEST PLANS

d. The following screen will be displayed:

1'$ 4%34 0,1,
02).4 4%34 0,!.
02).4 $)2%#4/29

Press thd3] key PRINT DIRECTQRY
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e. The test plan directory will be printednd you will be returned to the “START-UP”
menu. A sample test plan printout is shown in Figure 25.

Figure 25. Typical Test Plan Directory Printout
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3.12 Setting Up Analysis Points

Analysis points are used to calculate the average contact velocity through the contact’s arc
zone. The analysis points are usually spetifig the breaker’'s manufacturer. The user can
enter the analysis points, and the DigiTMR S2 will store the two setup points for calculating
velocity, one set each for the open and close operations.

€ Average velocity through the arc zone is calculated by using the formula below:

Vave = Distance / Time

NOTES € The breaker contact velocity is calculatealsed on data stored in the memory
after any analysis points were selectdthe user does NOT need to operate the
breaker again to acquire new contact velocity data after changing the analysis
points because a new velocity is calculated from the travel data stored in
memory from the last operation.

€ The included VCBA S2 PC softwarebeansed for more complex velocity

calculations.

3.12.1. Setting Up the OPEN Analysis Points
Follow the steps below to sep the OPEN analysis points:
a. Start from the “START-UP” menu:

4)-% "2%!+%?2
‘%4 2%35,43
39450
$)!'./34)#3

Press thd3] key GETUPR
b. The following screen will be displayed:

1.1,93)3 0/).43
~%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.
%84 0!'%

Press thdl] key ANALYSIS POINTS
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C.

The following screen will be displayed:

/0% 4)-)."
#,/13% 4)-)."
02).4 3%44).'3
4%34 0,1.3

Press thdl] key OPEN TIMING

If you would like to see the curreAP1 and AP2 settings, press [BE key
(PRINT SETTINGHEhe settings will be printed on the thermal printer, and you
noTe Will be returned to the “START-UP” menu.

The following screen will be displayed:

/0%. 1.1,93)3 04

0%2#%.4 /& 342/+%
$)34 &2/- #,/3%
#1.41#4

Press thd2] key DIST FROM CLQSE

Option details
€ PERCENT OF STROKE
NOTES Percent of stroke is the distance based on the percentage of the total

breaker’s stroke distance. The distanis always measured from the
starting point at the fully closed position of the breaker contacts.

€ DIST FROM CLOSE
The distance from Close range isestable from 0 inch to 99.99
inches or from 0.0 centimeter t89.90 centimeters. The distance is
referenced from the contact’s closed position.

€ CONTACT #1
Contact point is the distance from the contact’s closed position to the
point where it is in transition from the close-to-open or the open-to-
close position. Contact channel #1 is used for this option.
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e. The following screen will be displayed:

/10%. !.1,93)3 04

61,5% ).
$)34 &2/- #,/3%

%.4%2 4/ #/.&)2-

Press thdENTER] key to accept the value displayed or type a different value using the
keypad. Press thiENTER] key.

f. The following screen will be displayed:

/0%. 1.1,93)3 04

0%2#%.4 /& 342/+%
$)34 &2/- #,/3%
#1.41#4 4)-%

Press thd2] key DIST FROM CLQSE

Option details

€ PERCENT OF STROKE
Percent of stroke is the distance based on the percentage of the total
breaker’s stroke distance. The distanis always measured from the
starting point at the fully closed position of the breaker contacts.

€ DIST FROM CLOSE
The distance from Close range isestable from 0@ inch to 99.99
inches or from 0.0 centimeter t89.90 centimeters. The distance is
referenced from the contact’s closed position.

€ CONTACT +/- TIME
For “CONTACT + TIME”, the user entene in milliseconds after the
contact channel #1 made the transition from open-to-close or close-to-
open to define analysis point 2.
For “CONTACT — TIME”, the user enter the time in milliseconds before
the contact channel #1 makes thaftrsition from open-to-close or
close-to-open to define analysis point 2.

NOTES

100
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g. The following screen will be displayed:

/0%. 1.1,93)3 04

6!,5% ).
$)34 &2/- #,/3%

%.4%2 4/ #/.&)2-

Press thdENTER] key to accept the value displayed or type the new value using the
keypad. Press thiENTER] key. The OPEN analysis peiwill be set and you will be
returned to the “START-UP” menu.

101
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3.12.2. Setting Up the CLOSE Analysis Points
Follow the steps below to sep the CLOSE analysis points:
a. Start from the “START-UP” menu:

4)Y-% "2%!+%?2
‘%4 2%35,43
3%450
$)!'./34)#3

Press thd3] key GETUPR
b. The following screen will be displayed:

1.1,93)3 0/).43
~%1352%-%.4 5.)43
316% 2%34/2%
3(/4 $%3#2)04)/.
%84 0!'%

Press thdl] key ANALYSIS POINTS
c. The following screen will be displayed:

10%. 4)-)."
#,13% 4)-)."
02).4 3%44).'3
4%34 0,!.3

Press thd2] key CLOSE TIMING

d. The following screen will be displayed:

#,/3% 1.1,93)3 04

0%2#%.4 /& 342/+%
$)34 &2/- #,/3%
#1.41#4 #,/13%

Press thd2] key DIST FROM CLQSE
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e. The following screen will be displayed:

#,/3% 1.1,93)3 04

61,5% ).
$)34 &2/- #,/3%

%.4%2 4/ #/.&)2-

Press thdENTER] key to accept the value displayed or type a different value using the
keypad. Press thiENTER] key.

f. The following screen will be displayed:

#,/3% 1.1,93)3 04

0%2#%.4 /& 342/+%
$)34 &2/- #,/3%
#1.41#4 4)-%

Press thg2] key DIST FROM CLQ'SE
g. The following screen will be displayed:

#,/3% 1.1,93)3 04

61,5% ).
$)34 &2/- #,/3%

%.4%2 4] #/.8&)2-

Press thdENTER] key to accept the value displayed or type the new value using the
keypad. Press thiENTER] key. The CLOSE analysis {gowill be set and you will be
returned to the “START-UP” menu.
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4.0 GLOSSARY OF TERMS
Breaker Bounce-Back Distance

Bounce-back is the distance the breaker cohtaoves before the resting position after the
over-travel. Bounce-back is typilsafound in the close operation.

Breaker Over-Travel Distance

Over-travel is the distance the contact meveeyond the resting position. Over-travel is
typically found in the close operation.

Breaker Stroke

Circuit breaker contact stroke tise absolute distance measured from the open position to the
close position, excluding the over-travel anduboe-back distance. The DigiTMR uses a digital
transducer to measure a breaker's contaabge, over-travel and bounce-back. The digital
transducer outputs 200 counts per linear inch @&vel, therefore the resolution is accurate to
about 1/200 inch. The output resolutioni9.01 inch on the test result report.

Unlike resistor-type transducers, the DigiTMR&ngducer needs no calibration or setup. A
user verifies the transducer’s functionality bglecting a diagnostic test for the transducer.

Breaker Velocity (Speed)

The DigiTMR, when used with a travel trdmser, calculates the baker contact velocity
through the arc zone. Users need to program tiaéculation points or analysis points on the
travel curve for the unit to caldate the contact velocity. Veldgicalculation points are shown
as Point 1 and Point 2 undtite “Speed Analysis” section of the tabulated report.

Contact Wipe

Contact wipe is the distance measured frone ttlose position to the contacts touching or
parting positions. In the close eption, contact wipe is measured from the contacts touching
position to the final close position. In the opeperation, the contact wipe is measured from
the close position to the contact break or parting position.

Contact wipe is measured during an oggon. The measurement may not be as
accurate as the measurement done ugihe Slow-Close Mode. It is recommended
noTE  that the Slow-Close Test be usedverify the contact wipe measurement.
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5.0 DIGITMR S2 TROUBLE-SHOOTING GUIDE

PROBLEM DESCRIPTION Possible Causes and Suggested Solutions

The DigiTMR S2 will neither
trip nor close the breaker.

0

Make sure you hold the “ARM” switch down during each test.

Check the OPEN or CLOSE fuses.

€ Check the initiate leads. For a “Positive Trip” circuit, one Close lead
and one Open lead should be connected to the Positive side of the
power supply.

€ Check the initiate leads. For a “Negative Trip” circuit, one Close lead

and one Open lead should be connected to the Negative side of the

power supply.

(]

()

Message displayed on LCD:
“TRIGGER FAULT"

Trigger voltage was not detted by the DigiTMR S2

) € Check the external trigger input to the DigiTMR S2
NO_ Trigger ) € Make sure the external trigger signal is present when the DigiTMR S2
Using external trigger displays “AWAITING TRIGGER”
No contact time (0 ms) in Trif € Make sure one side of the breaker is not grounded.
or Close test. € Make sure the breaker operates on the Open or Close test only. A
dual operation Open-Close or Close-Open will results in a Oms
reading.

€ The DigiTMR S2 contact channels may be damaged or you may have
bad cables. Try the “CHECK HOOK-UP” test. Please see section 3.8.3
for details.

No contact time (0 ms) in Make sure the breaker contacts complete the transition from the
Close-Open test. Open (initial state) to the Clostaen to the Open (final state). You
can see the transition by looking at the timing chart.

€ Make sure the contact Close state is longer than 10 ms. The DigiTMR
S2 has a 10ms de-bounce time. Anoptact state less than or equal
to 10 ms is invalid, thus the delay time is probably too slow.

€ Try the Close-Open using the contact channel #1 option

(o)

When selecting an Open- € Delay between Open to Close i®pably too smallincrease delay
Close test, the breaker opens  time.

but will not close.

No data or erratic reading on € You may have a defective trahser. Try the “TEST TRANSDUCER”
travel transducer. diagnostics test. Please see section 3.8.2 for details.

€ Transducer slider is not secured to timing rod.
€ Transducer is not secured properly.

()

No activity on “V2” voltage € The “v2” voltage input channel requires a voltage change from OV to
input channel. above 30V in order to show activity on the timing chart.
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No “PASS” or “FAIL” £

indicators on the tabulated

report.

How does one review the €

current analysis setting? €
€

Test plan was not loaded before performing a test. Load a test plan
and then re-print the tabulated report.

From the “START-URienu, press th§3] key GETUR
Press thgl] key ANALYSIS POINTS

Press thd3] key PRINT SETTINGBhe current AP1 & AP2 settings
will be printed.
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APPENDIX
Appendix A. ITE Circuit Breaker Model 14.4K Timing Chart

T m
N
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Appendix B. DigiTMR S2 Test Plan for ITE Circuit Breaker Model 14.4K
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Appendix C. DigiTMR S2 Timing Chart for ITE Circuit Breaker Model 14.4K
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Appendix D. DigiTMR S2 Timing Chart  for ITE Circuit Breaker Model 14.4K
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Appendix E. Timing Chart and Plan for ~ Siemens Type SPS2, 121 Circuit Breaker
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Appendix F. DigiTMR S2 Compatible Transducers and Transducer Adapters

ABB AHMA-8 ABB AHMB-8
Mechanism Mechanism
Transducer Transducer

15” Universal
Transducer

Resistor
Transducer
Adapter

Rotary
Transducer
with Magnetic
Mount

Doble
Transducer
Adapter

112




DIGITMR S2 USER’S MANL REV

Figure 26. Linear Transducer on an OCB

Figure 27. Rotary Transducer on Alstom HE 1014 Circuit Breaker
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Figure 28. Rotary Transducer on ABB HMB Mech

Figure 29. Westinghouse SFA Transducer Installation
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Figure 30. ABB 72PM Circuit Breaker with Li  near Transducer and Special Timing Rod

Figure 31. Rotary Transducer on Megna Blast Breaker
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Figure 32. Rotary Transducer on Federal Pacific Breaker

Figure 33. Linear Transducer on Mitsubishi 500-SFMT
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Figure 34. Linear Transducer on Areva DT1-72.5F
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