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SAFETY SUMMARY

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 CT-7000 S3, or cause errors in the test results. Vanguard
Instruments Company, Inc. assumes no liability for unsafe or improper use of the CT-7000 S3.

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

SAFETY WARNINGS AND CAUTIONS
Only trained operators shall use the CT-7000 S3. All devices under test shall be off-line and fully
isolated. Do not perform test procedures or service unless another person is also present who
is capable of rendering aid and resuscitation.

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 CT-7000 S3 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:

A key or switch on the CT-7000 S3 is indicated as [KEY] and [SWITCH].
Menu options are referenced as (MENU OPTION).

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

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

CT-7000 S3 LCD screen output is shown as:

« OFTION
« OFTIOH
« OFTION
« OFTIOH
« OFTIOH

DR O

1
s
=
4
S

When instructions are provided, the menu item that should be selected is shown in bold as
shown below (option 3 should be selected):

1. OFTIOH 1
2. OPTIOH 2
3. OPTION 3
4. OFTIOH 4
=« OFTIOH 5

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 CT-7000 S3 is Vanguard's fourth generation EHV circuit breaker analyzer. The CT-7000 S3 is
available with 3 (part number 9021-UC) or 6 contact timing channels (part number 9100-
UC).The CT-7000 S3 can fully analyze a circuit breaker's performance by measuring the main
contact and resistor contact time, stroke, velocity, over-travel, bounce back and contact wipes.
Both contact and motion analysis can be performed on all circuit breaker operations (OPEN,
CLOSE, OPEN-CLOSE, CLOSE-OPEN, and OPEN-CLOSE-OPEN). The CT-7000 S3's timing window is
selectable between 1 second, 10 seconds, and 20 seconds.

Contact Timing Input Channels

The CT-7000 S3's dry contact timing channels (up to 6 channels) are used to time the circuit
breaker main contacts. Each main contact timing channel is capable of detecting the main
contact and insertion resistor contact time. Timing results are displayed in milliseconds and
cycles.

Breaker Stroke and Velocity

Three dedicated digital travel transducer channels are available on the CT-7000 S3 for
measuring circuit-breaker contact stroke, velocity, over-travel, and bounce back. With the use
of the Vanguard digital travel transducers, neither calibration nor setting is required. Circuit
breaker contact velocity is calculated based on contact’s travel distance over a period of time.
Special formulas to calculate velocity is also accommodated by the CT-7000 S3. Special feature
is also available to “Slow-Close” test the circuit breaker and obtain a test result report.

Resistor Type Transducer Inputs

The CT-7000 S3 offers 3 resistor type transducer input channels. These input channels are used
to interface with any resistor-type transducer to monitor the circuit breaker motion. Transducer
resistance ranges from 200 Ohms to 10K Ohmes.

Voltage Monitoring Channels

The CT-7000 S3 features three voltage monitoring input channels (V1, V2, and V3). The V1
voltage channel is dedicated to monitoring the substation DC supply or coil voltage (0-255 V, DC
or peak AC). The nominal and minimum DC supply voltage levels are recorded and printed on
the tabulated report. An analog waveform showing the DC power supply is plotted on the
graphical report. The two digital voltage input channels, V2 and V3, are dedicated to monitoring
voltage on/off status presence or absence of the circuit breaker auxiliary switches. Digital
waveforms showing V2 and V3 activity are plotted on the graphical report. Three timing events
of the V2 and V3 activities are recorded and printed on the tabulated report.
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Breaker Initiate Features

A built-in solid-state initiate device is used to operate a breaker from the CT-7000 S3.
Operational modes include OPEN, CLOSE, OPEN-CLOSE, CLOSE-OPEN, and OPEN-CLOSE-OPEN.
Multiple operation like OPEN-CLOSE, CLOSE-OPEN, and OPEN-CLOSE-OPEN can be initiated by
using a programmable delay time (in milliseconds) or by sensing a specific breaker contact
condition.

OPEN/CLOSE Coil Current Monitoring

One built-in, hall-effect sensor records the OPEN/CLOSE coil current amplitude and waveform.
The circuit breaker’s coil current waveform, effectively, a coil performance “fingerprint” or
“current profile”, can be used as a diagnostic tool for analyzing the circuit breaker’s
performance.

Computer Interface

The CT-7000 S3 can be computer-controlled via the USB or optional Bluetooth interface.
Windows-based Circuit Breaker Analysis Software is provided with each unit. Using this
software, circuit breakers can be timed from the PC. Test records can be retrieved from the CT-
7000 S3 and then stored on the PC for future analysis and report generation. Circuit breaker
test plans can also be created on the PC and transferred to the CT-7000 S3. Additionally, test
records can be automatically exported in Excel, PDF, and XML formats.

Internal Test Record and Test Plan Storage

The CT-7000 S3 uses Flash memory to store up to 200 test records internally. Test records can
be recalled and printed on the unit's built-in 4.5" wide thermal printer. Test records can also be
transferred to a USB Flash drive or exported to a PC via the USB port or Bluetooth (optional)
with the included Windows-based software. Up to 100 circuit breaker test plans can be stored
in the CT-7000 S3's Flash memory. A test plan is comprised of all circuit breaker performance
specifications (contact time, stroke, velocity, etc.). When a test plan is used with a timing test, a
Pass/Fail report is generated by comparing the actual performance with the specifications in
the stored test plan. Test plans can be transferred to the CT-7000 S3 from a USB Flash drive, or
from a PC via the USB port or Bluetooth (optional).

External Test Record and Test Plan Storage
A USB Flash drive can be used to store and transfer test plans and up to 999 test records.
Built-in Thermal Printer

The CT-7000 S3's built-in 4.5" wide thermal printer can print the breaker contact analysis
results in both tabular and graphic formats.

User Interface

The CT-7000 S3 features a back-lit graphic LCD screen (240 x 128 pixels) that is viewable in
direct sunlight and low-light levels. A rugged 44-key "QWERTY"-style membrane keypad is used
to control the unit and input information.
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Diagnostic Capabilities

The CT-7000 S3 can perform diagnostics on its internal electronics. Diagnostics can be
performed to verify contact cable connections and to test the travel transducer’s electronics.

1.2 Optional Features
“On-line” Timing Mode

In addition to the conventional off-line timing mode, the CT-7000 S3 also offers an optional
three-phase “on-line” timing mode. In this mode, the CT-7000 S3 captures the breaker’s trip or
close time, the trip/close coil 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 detected by a AC clamp-on current
sensing probes. Trip/Close current waveforms are also captured by an external clamp-on DC
current probe.

The “on-line” timing mode can detect a breaker’s operating conditions with little or no down
time. In this mode, the first trip operation time of the breaker is captured. If a breaker has been
in service for a long period of time and sitting in close position, the first trip time of the breaker
may be slow possibly due to a sticky mechanism. The “on-line” mode is very useful in such
cases because traditional breaker timing may not detect this condition since several operations
may have occurred before the first timing test is conducted.

Dual Ground Testing Mode

With the optional dual ground testing mode, the CT-7000 S3 can measure a CB contact time
with ground being applied to both sides of the bushings. The clamp-on probe is connected to
one side of the CB safety ground straps, and an AC signal is coupled to this strap. A sensor on
the probe will detect a change in the induced AC signal when the CB contact is opened or
closed.

Bluetooth Interface

The optional Bluetooth interface can be used to wirelessly connect the CT-7000 S3 with a PC.
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1.3

Technical Specifications
Table 1. CT-7000 S3 Technical Specifications

TYPE

PHYSICAL SPECIFICATIONS
INPUT POWER
DRY-CONTACT INPUTS

TIMING WINDOWS
TIMING RESOLUTIONS

TIMING ACCURACY
DRY-CONTACT CHANNEL PROTECTION

DRY-CONTACT DETECTION RANGE

INSERTION RESISTOR DETECTION
RANGE

TRIGGER INPUT VOLTAGE
VOLTAGE SENSING INPUT RANGE

BREAKER OPERATIONS
BREAKER INITIATE CAPACITY
INITIATE CURRENT READING RANGE

DIGITAL TRAVEL TRANSDUCER
INPUTS

RESISTOR TYPE TRANSDUCER INPUTS
CONTACT TRAVEL POINT DIFFERENCE
DISPLAY
PRINTER

INTERNAL TEST RECORD STORAGE
EXTERNAL TEST RECORD STORAGE
COMPUTER INTERFACES

PC SOFTWARE

CABLES

OPTIONS

SAFETY
ENVIRONMENT

HUMIDITY
ALTITUDE
WARRANTY

Portable circuit-breaker analyzer
14"W x 21 K” L x 8” D (35 cm x 53 cm x 20 cm); 15 Ibs (6.8 Kg)
100-240Vac, 3A, 50/60Hz

3 channels (9021-UC) or 6 channels (9100-UC). Channel can detect the main contact
and resistor contact time.

1 second, 10 seconds, or 20 seconds

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

0.05% of reading +0.05 ms @ 1 second duration

All contact inputs are grounded until test. Input channels are also protected against
static discharge.

Closed: Less than 20 Ohm.
Opened: greater than 5000 ohm

50 — 5,000 ohms

Open/Close trigger voltage: 24 V — 300V DC or peak AC

V1: analog input; 0 — 250 V DC or peak AC; sensitivity +1 V; record and print voltage
level

V2 and V3: voltage presence/absence detector input; 24 — 255 V DC or peak AC;
record and print 3 timing events

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 5 Khz AC

3 digital travel transducer channels; linear range: 0.0 — 60.0 in (+0.01 in)
rotary range: 0 — 360 degrees (+0.36 degrees)

3 channels, 200 ohms — 10K ohms
measures “slow-close” contact-point distances; results can be printed
back-lit LCD screen (128 x 240 pixels); viewable in bright sunlight and low light

built-in 4.5” wide thermal printer that can print both graphic contact travel waveforms
and tabulated test results

Store up to 200 test records and 100 test plans

USB Flash drive interface for external storage of test records (999 max) and test plans
One USB port, optional Bluetooth wireless interface

Windows® based Breaker Analysis software included with purchase price

furnished with full set of test leads

transportation cases (available for the CT-7000 S3 and travel transducers), on-line
timing mode, dual ground testing mode, bluetooth interface

designed to meet UL 6101A-1 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
one year on parts and labor

l 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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1.4 CT-7000 S3 Controls and Indicators

The CT-7000 S3’s controls and indicators are shown in Figure 1 below. A leader line with an
index number points to each control and indicator, which is cross-referenced to a functional
description in Table 2. The table describes the function of each item on the control panel. The
purpose of the controls and indicators may seem obvious, but users should become familiar
with them before using the CT-7000 S3. 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.

Figure 1. CT-7000 S3 Controls and Indicators
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Table 2. Functional Descriptions of CT-7000 S3 Controls and Indicators

Item
Number

Panel Markings

Functional Description

11

12

13

14
15
16
17
18
19

CONTACT INPUT
(C1-CB)

T1,T2, T3
R1, R2, R3
V1

V2, V3

EXT. TRIGGER

DC CURRENT
INITIATE

GROUND

120-240Vac, 3A
50-60Hz

OPEN
250V/5A

CLOSE
250V/5A

"PUSH TO ARM"

BLUETOOTH

USB PC
USB MEM

Female connectors for the contact channels. The CT-7000-6 S3 is pictured
with 6 channels.

Digital travel transducer channels (16-pin connectors).
Resistor type transducer inputs (5-pin).

V1 voltage input channel dedicated to monitoring circuit breaker DC power
supply or coil voltages. Voltage sensing range is from 0-250 V DC or peak AC.

V2 and V3 voltage input channels dedicated to detecting voltage absence or
presence. Voltage input ranges from 24-255 V DC or peak AC. Each voltage
channel records 3 timing events (voltage on/off) and the results are printed on
the tabulated report.

Triggers voltage input for external trigger application. Voltage level ranges from
24 - 300V DC or peak AC.

External DC current probe connector.

4-pin connector used for the switching circuit for operating the circuit breaker
under test.

Safety ground terminal.
Power plug, power switch, line filter, and fuse holder

Open circuit fuse: 5 Ampere, 250V, Fast-Blow.
Close circuit fuse: 5 Ampere, 250V, Fast-Blow.

Spring-loaded pushbutton switch. Press and hold to complete the Trip or Close
circuits for breaker tests.

Built-in 4.5" wide thermal printer.

Bluetooth status indicator (optional).

Rugged "QWERTY" style membrane keypad.

Back-lit LCD screen (128 x 240 pixels); viewable in bright sunlight and low light.
USB computer interface port.

USB Flash drive interface port.
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2.0 PRE-TEST SETUP
2.1 LCD Screen Contrast Control

To increase the LCD screen contrast, press and hold the [A] key for two seconds. Release the
button when the desired contrast level has been reached.

To decrease the LCD screen contrast, press and hold the [¥] key for two seconds. Release the
button when the desired contrast level has been reached.

2.2  Printer Paper Control

To advance the thermal printer paper, press and release the [A] key.
To retract the thermal printer paper, press and release the [¥] key.
2.3  Printer Paper

The CT-7000 S3’s built-in thermal printer uses 4.5-inch wide thermal paper for printing test
results. To maintain the highest print quality and to avoid paper jams, the use of thermal paper
supplied by Vanguard Instruments Company 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-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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24 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 of the paper. This side should be
l facing the thermal print head. Incorrect paper loading may result in blank output on

eI the thermal paper.

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 OPERATING PROCEDURES
3.1 Cable Connections
3.1.1. Contact Cable Connections

A typical contact cable connection to a circuit breaker is shown in Figure 2. Red and black clips
are connected across the circuit contact phases A, B, and C. A typical circuit breaker with series
contacts is shown in Figure 3.

l It is advisable to ground one side of the contacts for most testing purposes. If a
breaker is floating or un-grounded, ensure that the contact channel inputs are
NOTE Protected against static discharge.

Positive Trip Circuit
+

-
w_ | crEEn e WHITE | ___w

= -

OPEN CLOSE
INITIATE INITIATE

_—-

AUX HPUTS

e 0 0 0 0 i, —
© © |ececn
® ® n? w® a? =t L =

FEEEDINEEE =
AHEMEHFOC@E | TRANSDUCER

il 0
(o] [o)
FEEEEEEEEED) o S @
EWEEDDULEEE [ _ EEEELS
®
BEHEVE

Figure 2. Typical 3-Phase Circuit Breaker Connections
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Typical Series Contact Hookup

CONTACTS
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Digital Circuit Breaker Analyzer
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Figure 3. Typical Connections for Series Contact Circuit Breaker
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3.1.2. Initiate Cable Connections

The CT-7000 S3 can trip or close breakers through a solid-state device operating on any AC or
DC control voltage ranging from 10 to 300 Volts. Both the trip and close circuits are protected
by 5 Ampere fuses. A typical DC trip and DC close control circuit connection is shown in Figure
4. A typical DC trip and AC close control circuit connection is shown in Figure 5.

Positive Trlp Circuit

[ _wHite _:1‘ GREEN | -
CLOSE \ OPEN
INITIATE INITIATE
= ==

Negative Trip Circuit

-
WHITE ~ GREEN

CLOSE
INITIATE

\ OPEN
INITIATE

Figure 4. Typical DC Trip and DC Close Control Circuit Connection

l Auxiliary switches, in series with the OPEN and CLOSE coil control circuit, are used to

interrupt the coil current.
NOTE
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1
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AC CIRCUIT DC CIRCUIT
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® ® ®
c cs cs Ri RI
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Digital Circuit Breaker Analyzer
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AUX INPUTS
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TRIGGER CURRENT

Figure 5. Typical DC Trip and AC Close Control Circuit Connection
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3.1.3. Online Timing Connections (with optional Online Timing feature)

In addition to the conventional off-line timing mode, the CT-7000 S3 also offers an optional
three-phase “on-line” timing mode. In this mode, the CT-7000 S3 captures the breaker’s trip or
close time, the trip/close coil current “fingerprint”, the battery supply voltage, and auxiliary
switch times 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/break as detected by
a AC clamp-on current sensing probes. Trip/Close current waveforms are also captured by an
external clamp-on DC current probe.

The “on-line” timing mode can detect a breaker’s operating conditions with little or no down
time. In this mode, the first trip operation time of the breaker is captured. If a breaker has been
in service for a long period of time and sitting in close position, the first trip time of the breaker
may be slow possibly due to a sticky mechanism. The “on-line” mode is very useful in such
cases because traditional breaker timing may not detect this condition since several operations
may have occurred before the first timing test is conducted.

The CT-7000 S3 On-Line timing mode requires the use of 3 AC current sensors (provided with
the Online Timing Option, Part no. 9021-0T) to monitor the contact time phases A, B, and C.
The Open and Close coil current is monitored by using the provided DC current sensor
(provided with the Online Timing Option, Part no. 9021-0OT). The On-Line timing mode requires
the External trigger to be connected. Please see Figure 7 for the On-Line timing test
connections.

zeRD
| ADJUST
E oN

/A AMPROBE
T2:

Figure 6. On-line Timing Probe Set (Part No. 9021-OT)
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Positive Trip Circuit
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TRIGGER
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00000080005
EWEHHDNEUOERER

HEOERUHNLE®
BEXEMENMOLE

Figure 7. Typical Connections for Optional On-line Timing Mode
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3.1.4. Dual Ground Connections (with optional Dual Ground feature)

With the optional dual ground testing mode, the CT-7000 S3 can measure a CB contact time
with ground being applied to both sides of the bushings. The clamp-on probe is connected to
one side of the CB safety ground straps, and an AC signal is coupled to this strap. A sensor on
the probe will detect a change in the induced AC signal when the CB contact is opened or

closed.

The CT-7000 S3 Dual Ground test mode requires the use of the Vanguard Dual Ground Current
Probes (provided with the Dual Ground option, part no. 9021-DG). Up to 3 timing channels are
available with the Dual Ground option. Only timing channels 1, 2, and 3 are used for this mode

(see Figure 8).

FEEEEEEEERD]
EWEHEDMNIOEEFE
HEEEERYEOE®
BEXNEMERMOCE

Positive Trip Circuit
+

~ | sreen T WHITE | _ v
OPEN { ! ! } CLOSE

INITIATE | coeen ) (7)0/ WHITE INITIATE

,—""""L J==

TC cc

CONTROL CIRCUIT

A
(] (o)
@J@E}% .

7

Figure 8. Typical Connections for Optional Dual Ground Testing Mode

l Transducer channels, voltage monitoring channels, and the initiate circuit are
connected the same as the regular time travel test mode.

NOTE
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3.1.5. Analog and Digital Voltage Monitoring Connections

The analog voltage input “V1” can monitor a breaker’s DC control voltage during an operation.
The analog voltage input records the nominal DC voltage at no load and the minimum DC
voltage while the Trip or Close coil is energized. The nominal and minimal voltage readings are
printed on a tabulated report, and the analog waveforms are plotted in graphical format. This
allows the user to see the breaker’s DC control voltage “dip” under load conditions and helps
detect problems such as a poor connection or an excessive voltage drop during operation.
Please note that the maximum voltage that can be recorded is 250 Vdc.

The digital voltage input channels “V2” and “V3” can monitor the voltage status as “ON” or
“OFF” states. The voltage “ON” or “OFF” states are plotted on the graphical report. Three
voltage on/off events are also printed on the tabulated timing report. Typical analog (“V1”) and
digital (“V2”) voltage monitoring connections are shown in Figure 9.

+

(V1) WHITE O
( N TH
WHITE
TC cc
\_ WHITE —— WHITE
A )
\_ (V1) (V2) )

] e e

v v v
T 2 T .
AUX INPUTS
.. { { .6 i ‘
® ® ® ® ® ®
e Rt w2 R~

o

s s
CONTACT INPUTS TRANSDUCER INPUTS

CT-7000 /&

Digital Circuit Breaker Analyzer

00000000005
W EEREMMEOEEE
AEEEHHDHNLIEE
BEHIMEMNmULE

Figure 9. Typical Analog and Digital Voltage Monitoring Connections
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3.1.6. External Trigger Input Connections

The External Trigger Mode can be used to start recording data when the CT-7000 S3 senses a
voltage. A typical application for the External Trigger Mode is to time a circuit breaker in a Close
operation and to start timing only when the Close coil is energized, thus bypassing the 52X relay
delay time.

Since the 52X relay carries the Close coil current, the CT-7000 S3’s initiate cable must be
connected to the Close terminal as shown in Figure 4. The CT-7000 S3 will energize the 52X
relay to start the Close operation, which will then start the timing when the CT-7000 S3 senses
the voltage across the closing coil. Typical external trigger input connections are shown in
Figure 10.

Another application for the External Trigger is to start timing the breaker when the user trips or
closes the breaker remotely.

' e The minimum trigger voltage is 30 Vac/dc. Maximum, continuous voltage is limited

l to 300 Vac/dc. Different trigger voltages can be set at the factory by request.

e The CT-7000 S3 will start looking for the external trigger voltage when the message
“AWAITING TRIGGER...” is displayed on the LCD screen. The external trigger
voltage must be sensed by the CT-7000 S3 within 15 seconds after the initiate
sequence has begun. The CT-7000 S3 will return to the “START-UP” menu if no
voltage is sensed.

NOTES

Positive Trip Circuit
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] OPEN ¢
TRIGGER
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Figure 10. Typical External Trigger Input Cable Connections
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3.1.7. Digital Transducer Connection

A typical digital transducer connection is shown in Figure 11.
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TRANSDUCER
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CONTACT INPUTS TRANSDUCER INPUTS

AUX INPUTS
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Digital Circuit Breaker Analyzer
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Figure 11. Typical Digital Transducer Connection
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3.1.8. Resistor Type Transducer Connection

The CT-7000 S3 provides three channels for resistor type transducers. The transducer resistance
input can range from 200 Ohms to 10K Ohms. The CT-7000 S3 supplies a 5 Vdc reference
voltage to power the resistor type transducer. The sense voltage is translated into a travel
distance based on the transducer calibration parameters. The user is required to setup the
resistor transducer before performing a test. Up to nine transducer setups can be stored in the
CT-7000 S3’s internal memory. Once a transducer setup is stored, it can be recalled quickly
before running a test. A typical resistor type transducer connection is shown in Figure 12.

' e When a resistor type transducer is selected, all three resistor transducer channels
l (R1, R2, and R3) are active and will be shown on the test results (see Figure 19).
A 15-foot transducer cable with 3 quick disconnect clips is provided with each CT-
7000 S3. The 3 clips are labeled “+5V”, “Signal”, and “GND”.
e See section 3.2.12 for resistor type transducer calibration information.

NOTES

5V

=

= SIGNAL :

\ GND =

Resistor Type Transducer

v
o o ® e 0o 0 o 0
® .

i i AUX INPUTS

cDNTACY INPUTS TRANSDUI cEn INPUTS

CT-7000 /3"

Digital Circuit Breaker Analyzer

008000020005
EWEEDNEEOE)EE
WEEEHEHUMLEE
BEEMENMIGE

Figure 12. Typical Resistor Type Transducer Connection
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3.2 Changing Setup Parameters
3.2.1. 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. When the unit is turned on and the firmware is loaded, you will be presented with the
“START-UP” menu as shown below:

TIME EREARKEE B9-12-13
GET REESULTZ 18:168: 18
SAVE-RESTORE

SETURP

DIAGHOSTICS

D A

Press the [4] key (SETUP).

b. The following screen will be displayed:

1. AMALYSIS FOIMTS

2. MEASUREMEMT UHITS
3. SHOT DESCRIPTIOH
4. MUMEEE OF CHAMMELS
2. IMIT PULSE LEMGTH
2. MERT PRGE

Press the [3] key (SHOT DESCRIPTION).

c. The following screen will be displayed:

COMPAMHY

T TO FOSITION
“EMTER" TO ACCERT

Type the company name using the keypad. To erase a character at the cursor position,
press the [CLEAR] key. Press the [A] key to move to the next character. Press the [V]
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:

STATION:

T TO POSITION
"EMTER" TO ACCERT

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

e. The following screen will be displayed:

CIRCUIT:

T TO FOSITION
“EMTER" TO ACCERT

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

f. The following screen will be displayed:

MAMNUFACTURER:

Td TO POSITION
"EMTER" TO ACCEFPT

Type the circuit breaker manufacturer name using the keypad and then press the
[ENTER] key.

g. The following screen will be displayed:

MODEL =

T TO POSITION
"EMTER" TO ACCEFT

Type the circuit breaker model information using the keypad and then press the
[ENTER] key.
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h. The following screen will be displayed:

SERIAL HUMBER:

Ty TO POSITION
"EMTER" TO ACCEFT

Type the circuit breaker serial number using the keypad and then press the [ENTER]
key.

i. The following screen will be displayed:

OFERATOR:

T TO FOSITION
"EMTER" TO ACCERT

Type the operator’s name using the keypad and then press the [ENTER] key. All
header information will be saved, and you will be returned to the “START-UP” menu.
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3.2.2. Setting the Clock
Follow the steps below to set the CT-7000 S3’s internal clock:
a. Start from the “START-UP” menu:

TIME ERERKEE 89.-12-13
. GET EESULTS 16:18:16
» SAVE-REESTORE

« SETUP

« DIAGHOSTICS

0 L b e

Press the [4] key (SETUP).

b. The following screen will be displayed:

AMHALYSIS FOIMTS

« MEASUREMEHT UMITS
« SHOT DESCEIFTIOH

« MUMEER OF CHAMHELZ
« IMIT PULSE LEMGTH
2. MEXT PRGE

L O O

Press the [6] key (NEXT PAGE).

c. The following screen will be displayed:

SET DATE & TIME

« SET PRIMT MODE

« SET S@-e8 HZ

« SET LAMGUAGE

« BLUETOOTH DEY EESET
« PRENVMIOUS PAGE

T O O )

Press the [1] key (SET DATE & TIME).

d. The following screen will be displayed:

EMTER
Mr=-DD0-Y%  HH:MM: S5

Enter the month, date, time, hours, minutes, and seconds (in 24-hour format) using the
alpha-numeric keypad. When the last digit is entered, the clock will be set and you will
be returned to the “START-UP” menu.
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3.2.3. Configuring Automatic or Manual Printing of Test Results

The CT-7000 S3 can be configured to print graphs and tabulated results automatically or
manually after each test. To configure the printing method:

a. Start from the “START-UP” menu:

TIME ERERKEE 89.-12-13
GET RESULTS 1@:16: 18
SAVE-EESTORE

SETUP

« DIAGHOSTICS

N e

Press the [4] key (SETUP).

b. The following screen will be displayed:

AMHALYSIS FOIMTS
MEASUREMEHT UHITS
SHOT DESCREIFTION
HUMEEE OF CHAMHMELS
IHIT FULZE LEHGTH
HEXT PRGE

[n R A Y O

Press the [6] key (NEXT PAGE).

c. The following screen will be displayed:

SET DATE & TIME

- SET PRIMT MODE

» SET S8-88 HZ

« SET LAMGUAGE

. BLUETOOTH DEY EESET
. PEEVIOUS PAGE

T O N

Press the [2] key (SET PRINT MODE).

d. The following screen will be displayed:

SET FREIMT MODE:

1. AUTOMATIC PREIMT
2. BY EEGUIEST OMLY

Press the [1] key (AUTOMATIC PRINT) to automatically print test results after each test.

Press the [2] key (BY REQUEST ONLY) to manually print test results after each test.
Please see section 3.3.5 for instructions on how to manually print test results.
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3.2.4. Setting the Units of Measure

The CT-7000 S3 supports and displays both English and Metric calculations. You can switch
between the English and Metric systems using the steps below:

a. Start from the “START-UP” menu:

TIME ERERKEE B9.-12-13
GET RESULTS 1@:16: 18
SAVE-REESTORE

SETUP

DIAGHOSTICS

P R N

Press the [4] key (SETUP).

b. The following screen will be displayed:

AMALYSIS POIMTS
MERSUREMEMT UMITS
SHOT DESCRIFTION
HUMEER OF CHAMHMELS
IHIT FULZE LEHGTH
HERT PARGE

T L fe e B

Press the [2] key (MEASUREMENT UNITS).

c. The following screen will be displayed:

SELECT UMITS:
EMGLISH

» METRIC

. ROTAREY EMCODER
. RES EMCODER

Jo L B e

Press the [1] key (ENGLISH) or the [2] key (METRIC) to select the corresponding
measurement system. The measurement system will be set and you will be returned to

the “START-UP” menu.

: If the measurement system is changed, any relevant values in the working
l memory will be automatically converted to the new system. Also, if retrieving
a test record from the Flash EEPROM, all data will be converted to the new

NOTE }
measurement system. There is no need to re-run a test.
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3.2.5. Setting the OPEN Timing Analysis Points

Two analysis points are used to calculate the velocity of the circuit breaker in the OPEN
operation. To configure the OPEN timing analysis points:

a. Start from the “START-UP” menu:

TIME ERERKEE 89.-12-13
. GET EESULTS 16:18:16
» SAVE-REESTORE

SETUP

« DIAGHOSTICS

N e

Press the [4] key (SETUP).

b. The following screen will be displayed:

ANMALYSIS FOIMTS
MEASUREMEHT UHITS
SHOT DESCREIFTION
HUMEEE OF CHAMHMELS
IHIT FULZE LEHGTH
HERT PARGE

T L fe e 0o

Press the [1] key (ANALYSIS POINTS).

c. The following screen will be displayed:

1. OPEH TIMIHG

2. CLOSE TIMIMG
2. PREIMT SETTIMGS
4. TEST PLAMNS

Press the [1] key (OPEN TIMING).

d. The following screen will be displayed:

OFEM AMALYSIS PT 1

FERCEMT OF STEOEE
« OIST FEOM CLOSE
« COMTACT 11

T

1. PERCENT OF STROKE
Press the [1] key (PERCENT OF STROKE) to set the open analysis point #1 as a

percentage of the total stroke value.
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l" Percentage of stroke is the distance based upon the percentage of the total
breaker’s stroke distance. The distance is always measured from the starting
NoTE Point at the fully closed position of the breaker contacts.

The following screen will be displayed:

OFEH AMALYSIS PT 1
Z 0OF TOTAL sTEOKE
515 4

"EMTER" TO COMFIRM

Type the percentage value using the keypad and then press the [ENTER] key.
Continue to step e.

2. DIST FROM CLOSE

Press the [2] key (DIST FROM CLOSE) to set the open analysis point #1 as a distance
from the contact’s close position.

‘ The distance from close range is selectable from 00.0 inch to 99.99 inches or
from 0.0 to 999.0 millimeters. The distance is referenced from the contact’s
NoTe closed position.

The following screen will be displayed:

OFEH AMALYSIS PT 1
VAaLUE: 888.8 IM
DISTAMCE FREOM CLOSE

"EMTERE" TO COMHFIREM

Type the distance value using the keypad and then press the [ENTER] key.
Continue to step e.

3. CONTACT #1

Press the [3]1 key (CONTACT #1) to set the open analysis point #1 value equal to the
contact point #1 value. Continue to step e.

l’ Contact point #1 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
NOTE Position.
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e. The following screen will be displayed:

OFEH AMALYSIS PT 2

T

FERCEMT OF STROEE
« OIST FEOM CLOSE
« COMTACT +-— TIME

1.

PERCENT OF STROKE

Press the [1] key (PERCENT OF STROKE) to set the open analysis point #2 as a
percentage of the total stroke value. The following screen will be displayed:

OFEH AMALYSIS PT 2
Z 0OF TOTAL STEORE
515 4

"EMTER" TO COMFIRM

Type the percentage value using the numeric keypad and then press the [ENTER]
key. The analysis points will be set and you will be returned to the “START-UP”
menu.

DIST FROM CLOSE

Press the [2] key (DIST FROM CLOSE) to set the open analysis point #2 as a distance
from the contact’s close position. The following screen will be displayed:

OFEH AMALYSIS PT 2
VaLUE: @8d.8 IM
DISTAMCE FROM CLOSE

"EMTER" TO COMHFIEM

Type the distance value using the numeric keypad and then press the [ENTER] key.
The analysis points will be set and you will be returned to the “START-UP” menu.

CONTACT +/- TIME

Press the [3] key to select the CONTACT +/- TIME option. The following screen will
be displayed:

OFEH AMALYSIS PT 2

1. COMTACT PLUS TIME
2o COMTACT MIMUS TIME
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1. CONTACT PLUS TIME
Press the [1] key to select the CONTACT PLUS TIME option.
l For the contact plus time, the user enters the time (in milliseconds)

after the contact channel #1 made the transition from OPEN to CLOSE
noTe ©F CLOSE to OPEN to define the analysis point #2.

The following screen will be displayed:

OFEH AMALYSIS PT 2
EMTER TIME FEOM CHI1
TIME <Mz>: 808

"EMTER" TO COHFIREM

Type the time value using the numeric keypad and then press the [ENTER] key.
The analysis points will be set and you will be returned to the “START-UP” menu.

2. CONTACT MINUS TIME
Press the [2] key to select the CONTACT MINUS TIME option.

l' For the contact minus time, the user enters the time (in milliseconds)
before the contact channel #1 makes the transition from OPEN to
note CLOSE or CLOSE to OPEN to define the analysis point #2.

The following screen will be displayed:

OFEM AMALYSIS PT 2
EMTER TIME FEOM CHI1
TIME ©MZ>: B08

"EMTER" TO COHFIREM

Type the time value using the numeric keypad and then press the [ENTER] key.
The analysis points will be set and you will be returned to the “START-UP” menu.

' e Average velocity through the arc zone is calculated using the following formula:

l V. = Distance / Time

NOTES ° The breaker contact velocity can be recalculated based on the data stored in the
memory after any new analysis points are selected. The user does NOT need to
operate the breaker again to acquire new contact velocity data after changing the
analysis points because the new velocity will be calculated from the travel data
stored in the memory from the last operation.

e For complex velocity calculations, the user can create a test plan using the

included CT-7000 S3 Breaker Analysis PC Software. The test plan can then be
downloaded to the CT-7000 S3 and recalled before running timing tests.
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3.2.6. Setting the Initiate Command Pulse Width

The default pulse width for the initiate OPEN and CLOSE commands is 100ms, however this can
be changed to any value between 1 to 250ms.

' This feature is available only on CT-7000 S3 units with an initiate board Revision E or
l above running firmware version 1.12 or above. Please contact Vanguard to find out the
e revision level of your CT-7000 S3's initiate board. Please have the unit's serial number
handy when contacting Vanguard.

Follow the steps below to view, print, or change the pulse width settings:

a. Start from the “START-UP” menu:

TIME EBREAKERE 838314
GET REESULTES 18: 18: 16
SAVESREESTORE

SETUP

« DIAGHOSTICS

N A O

Press the [4] key (SETUP).

b. The following screen will be displayed:

1. AMALYSIS FOIMTS

2. MEASUREMEHT UHITS
2. SHOT DESCEIFTIOHN
4. MUMEERE OF CHAHMELS
2. IMIT PULSE LEMGTH
2. MERT PRGE

Press the [5] key (INIT PULSE LENGTH)

c. The following screen will be displayed:

IMIT PULSE LEMGTHS:
OFERM: 1868Ms
CLOSE: 1868Ms

1. CHARMGE TIMES
2. PEIMT SETTIMGS

The current values are displayed at the top of the screen. Also, when a test is
performed, the init pulse values used during testing will be printed at the bottom of the
test results printout as shown in Figure 13.

Press the [STOP] key to return to the “START-UP” menu.
Press the [1] key (CHANGE TIMES) to change the init pulse times. Continue to step d.




REV1 CT-7000 S3 USER’S MANUAL

Press the [2] key (PRINT SETTINGS) to print the settings on the built-in thermal printer.
A sample printout is shown in Figure 14.

d. The following screen will be displayed:

EHTER OFEH TIME:
cl - 238 M3

Type the desired init pulse width for the OPEN command and then press the [ENTER]
key.

e. The following screen will be displayed:

EMTER CLOSE TIME:
C1l = 238 M3

Type the desired init pulse width for the CLOSE command and then press the [ENTER]
key.

f. The pulse widths will be set for the OPEN and CLOSE initiate commands and you will be
returned to the “START-UP” menu.

l Init pulse widths are reset to 100ms each time the unit is powered up.
NOTE
s=sHOT LEHNGTH= i SECOHHD
IMNSERTION RESIS=STOR: ~NDO
TRIGGER:= INMNTERHMHAL
DEL_AY's =OoOoO ms
OFEMH IHNIT FLIL=E:s =OO m=s
CLLOsSE INMNIT FPLLSE:#s =SSO Oms

Figure 13. Test Results Printout Showing Init Pulse Values

INITIATE PULSE TIMES

OFEMHN: 100 m=s
CLOSE™:s 100 m=

Figure 14. Printout of Initiate Pulse Times
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3.2.7. Selecting the Contact Cycle Reading Frequency

The contact time is printed on the tabulated test results printout in both milliseconds and
cycles. The cycle readings can be in 50 Hz or 60 Hz. You can select the preferred frequency using
the steps below:

a.

Start from the “START-UP” menu:

TIME ERERKEE 89.-12-13
. GET EESULTS 16:18:16
» SAVE-REESTORE

SETUP

« DIAGHOSTICS

N e

Press the [4] key (SETUP).

The following screen will be displayed:

AMHALYSIS FOIMTS
MEASUREMEHT UHITS
SHOT DESCREIFTION
HUMEEE OF CHAMHMELS
IHIT FULZE LEHGTH
HEXT PRGE

O L0 f LY Y

Press the [6] key (NEXT PAGE).

The following screen will be displayed:

SET DATE & TIME

« SET FPREIMT MODE

. SET S@-68 HZ

« SET LAMGUAGE

. BLUETOOTH DEY EESET
. PEEVIOUS PAGE

T o Y [ S

Press the [3] key (SET 50/60 HZ).

The following screen will be displayed:

« SET 58 HZ
« SET a8 HZ

3 =

Press either the [1] key (SET 50 Hz) or the [2] key (SET 60 Hz) to set the frequency to

the corresponding value.
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e. The following confirmation screen will be displayed:

ed HZ SET

Press any key to return to the “START-UP” menu. Sample tabulated test results are
shown in Figure 15 and Figure 16.

If the frequency value is changed, the cycle values are automatically re-

calculated by the CT-7000 S3.
NOTE
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BREAKER TIMING RESULTS - SO‘Hz

=SEHOT HUMBERs 10

OAaTEs oS 30~ 13=3 TIME == OSs OO0 26
cCcOoMFAarY s LI c \
STaTIONS: e \
CIRCUI T
mMERs Frequency Set to 50 Hz
MODEL = =T Fooo s=
S 13230017
aoOFERsaTOR:s s -
Cycle readings at 50 Hz
TEST:s aoFEH
COMTACT TIME B
= TIME CYCLLE BOUNCE HNMIFE
- ms > - m=s > = mm >

1 =23 . 30 1S (= =1 _ =S . 0O

= D3I .S 1A .S O O -_-= . =

= II.=2TS E O. 1= =1 I
DELTEaS TIME < mS>s [ R = ]
TRAUEL AHALTYSIS Ta
SETROKE mm 113 =
sSPFEED mM-= - .o
OuUER—TRAaUEL. mm L= ey 1
BOUNCE Baac o 0. =

SPFEED AaHALYSISs
POINT 1 = 103
POINT = = SO3

O UOLLT=S
O UOLT=

L0 § HNOMINAL voLTacE =—
L1 MINIMUM UOnTAacE -

UZ~um TRAMSITION TIMES

= =
Tiwe IS .0 O msS N
T=. [ Bt =] N
T3 H—o" N
INITIATOR CURREHNT - 11 .0 AanEs
SEHOT LERGTHS= a =EEcOoHND
INSERTION RESISTORS (] =]

TRIGGERS:

INMNTERHNHAL

Figure 15. Typical 50 Hz Tabulated Test Results

BREAKER TIMING RESULTS — 60 H=

EHOT HUMBERS

\
1o
== OS: OO0 ==

DA TESs OS2~ 13 TImM
CcCOmMmFPFAaRY s L 4 =3 \
SETAaTIOHR: (e =
CIRCUITs
mMERs Frequency set to 60 Hz
MODEL « =T voaooo Ss=
s 1A3001 7™
oOFERAaTOR: L .
Cycle readings at 60 Hz
TESTs oFErH
CcCOMTACT TIME
=H TIME CYCLE BOUNHCE WNMIFE
< M= > < m=s > < mm >

i IR . 3O =00 [ =} =sS. 0

= IR . P = . O L= =} -l =

= IR . 2 1.9 O. 15 =1 — IS
DELTS TIME <msS>: O.70 :
TRAUEL AHAaLTYSIS T 1
= ROKE mim 1A13I.TS
= EED [ Bt - . O
OuER—TRAaUEL mm (= ]
BOUNCE BaAacCk mm O =

SPFEED ANHAaLYSISse
POIRNT 1 = 103
FPOIRNT = = =03

O UOL TS
O UOL TS

Uil HOMIMNAaL WO TAcE -
e MIMNIMUM UOLrTAGE =-

L TRAMNSITIOHN TIMES

= =
Tis =S . 20 mS Lo B = 1
T== [ B = ] [ e =]
T= N~ N
INMNITIATOR CURREHNT L 11.0 AanE=s
SEHOT LEHGTHSs i SECOHD
IMNSERTION RESISTOR:R ~NO

TRIGCGGER: INTERHAL

Figure 16. Typical 60 Hz Tabulated Test Results
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3.2.8. Configuring the Channel Settings

The CT-7000 S3 is available with 3 or 6 contact inputs. Since most common timing applications
require the use of only 3 contact timing channels and one travel transducer channel, there is no
need to print data for more than 3 timing channels and one transducer channel on the graphic
and tabulated reports. The CT-7000 S3 is configured to print 3 contact channels by default
(channels 1, 2, and 3) and one transducer channel (transducer channel #1). The default settings

can be changed using the steps below:

l The CT-7000 S3 will always acquire data for all channels and store it in the working
memory when a test is performed.
NOTE

a. Start from the “START-UP” menu:

TIME EBREAKER 89-12-13
GET REESULTES 18: 18: 16
« SAVEC-RESTORE

SETUP

« DIAGHOSTICS

N A O

Press the [4] key (SETUP).

b. The following screen will be displayed:

1. AMALYSIS FOIMTS

2. MEASUREMEHT UHITS
2. SHOT DESCEIFTIOHN
4. MUMBER OF CHAMMELS
=. IMIT PULSE LEMGTH
2. MERT PRGE

Press the [4] key (NUMBER OF CHANNELS).

c. The following screen will be displayed:

HUMEER OF CHAHMELS
1. 2 COMTARCTS
2. & COMTARCTS

l The number of channels listed on this screen depends on the CT-7000 S3
model. For example, if your unit has only 3 channels (Model CT-7000 S3-3), only

NnoTe ©ption 1 (3 Contacts) will be available.
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Press either the [1] key (3 CONTACTS) or the [2] key (6 CONTACTS) to select the
corresponding number of contact channels.

d. The following screen will be displayed:

1. TRAHSDUCER 1
2. TRAHSDUCERS 1.2
2. TEAHSDUCERES 1:2s 3

Select the number of transducer channels by pressing either the [1], [2], or [3] key. The
configuration information will be saved and you will be returned to the “START-UP”
menu.
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3.2.9. Configuring the Contact Filter Settings

Although the CT-7000 S3 automatically detects the contact time using its own algorithm, it also
allows the user to enter a custom filter value. The value can be between 1 and 300. A filter
setting of 1 allows the CT-7000 S3 to pick up the first contact transition time after the resistor
contact activity is detected. A filter setting of 300 allows the CT-7000 S3 to pick up the last
contact transition time after the resistor contact activity is detected. Use the steps below to set
the contact filter value:

a. Start from the “START-UP” menu:

TIME ERERKEE B9.-12-13
« GET EESULTS 168 18:16
» SAVE-RESTORE

. SETUF

2. DIAGHOSTICS

Jo L B e

Press the [5] key (DIAGNOSTICS).

b. The following screen will be displayed:

1. sLon CLOsE TEST
2. CHECE HOOELF

2. TEST TRERMSDUCER
4. PEIMT DATA

=. EMCODER FILTERE
6. COMTACT FILTERE

Press the [6] key (CONTACT FILTER).

c. The following screen will be displayed:

EMTER FILTEE SETTIMG

cl - 2882
CURREHT SETTIHG: 1
MEW SETTIHG?Y

Type the new filter value using the numeric keypad and then press the [ENTER] key.
The contact filter value will be set and you will be returned to the “START-UP” menu.

The filter value will be reset to the automatic setting when the unit’s power is

cycled.
NOTE
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CONTACT CLOSED
RESISTOR
CLOSED l
CONTACT AND
RESISTOR OPENED
CLOSED l
Filter Setting @ 1 will select
this contact time 070719CTB5K2
CONTACT CLOSED
RESISTOR
CLOSED l
CONTACT AND
RESISTOR OPENED
CLOSED l Filter Setting @ 300 will
select this contact time
070719CT65K2
CONTACT CLOSED
RESISTOR
L CLOSED
OPEN CONTACT AND
‘ RESISTOR OPENED
Filter Setting @ 1 will select
this contact time 070719CT65K1
CONTACT CLOSED
RESISTOR
L CLOSED
OPEN

CONTACT AND
RESISTOR OPENED

Filter Setting @ 300 will
select this contact time

070719CT65K1

Figure 17. Contact Filter Setting lllustrations
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3.2.10. Configuring the Transducer Encoder Filter Setting

In a typical 1-second timing record, the CT-7000 S3 records 20,000 data points for each of the
contact channels, digital transducer channels, voltage input channels, CT channel, DCR channel,
resistor transducer channel, and initiate current channel. In most circuit breaker timing
applications, the breaker activities end after 200 milliseconds. A common problem found in the
field is that after the breaker activities have ended, the CT-7000 S3 may record erroneous data
on the transducer channels due to vibration. The erroneous data may be due to the transducer
not being secured properly to the mounting plate or due to a poor linkage problem between
the transducer and the circuit breaker mechanism.

To address this problem, the CT-7000 S3’s transducer encoder filter setting can be used to stop
recording the transducer channel data after a specific time. This feature can filter out the
unwanted motion picked up by the transducer after the breaker activities have ended. The CT-
7000 S3’s default filter value is set to “No Filter” when the unit is powered on. Use the steps
below to change the transducer encoder filter setting:

a. Start from the “START-UP” menu:

1. TIME BERERKER B9-1:2-1%
2. GET REESULTZ 18168518
2. SAVE-RESTORE

4. SETUF

2. DIAGHOSTICS

Press the [5] key (DIAGNOSTICS).

b. The following screen will be displayed:

sLOW CLOSE TEST
CHECE HOOELF
TEST TREAMSDUCEER
FEIMT DATA
EHMCODER FILTER
COMTACT FILTERE

T o A Y

Press the [5] key (ENCODER FILTER).
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c. The following screen will be displayed:

EMTER FILTER TIME
CH1E - 9992

Type the filter time (in milliseconds) using the keypad, and then press the [ENTER] key
to return to the “START-UP” menu. The CT-7000 S3 will not record any transducer
encoder data after this time.
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3.2.11. Configuring the Digital Rotary Transducer Settings

A rotary transducer requires the user to enter the defined linear distance in millimeters or
inches per one degree of rotary motion. Follow the steps below to configure the settings for a
digital rotary transducer:

a. Start from the “START-UP” menu:

TIME ERERKEE 89.-12-13
. GET EESULTS 16:18:16
» SAVE-REESTORE

SETUP

« DIAGHOSTICS

N e

Press the [4] key (SETUP).

b. The following screen will be displayed:

AMHALYSIS FOIMTS
MERSUREMEMT UMWITS
« SHOT DESCEIFTIOH

« MUMEER OF CHAMHELZ
« IMIT PULSE LEMGTH
« HEST PRGE

0 e L R

Press the [2] key (MEASUREMENT UNITS).

c. The following screen will be displayed:

SELECT UMITS:

1. EMGLISH

2. METEIC

3. ROTARY EMCODER
4. RES EMCODER

Press the [3] key (ROTARY ENCODER).

d. The following screen will be displayed:

ROTARY EMCODER:

1. EMGLISH <IM.-DEG?
2. METRIC CMM-DEG
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1. ENGLISH (In./deg)

Press the [1] key to enter the rotary encoder linear distance per degree using
English units (inches per degree). The following screen will be displayed:

IMCHES-DEGREEE

1.442 IN-DEG

Type the desired value using the keypad. You can press the [CLEAR] key to reset
the value to 0.000 In/Deg. Press the [ENTER] key to save the new value. You will
be returned to the “START-UP” menu.

2. METRIC (MM/deg)

Press the [2] key to enter the rotary encoder linear distance per degree using Metric
units (millimeters per degree). The following screen will be displayed:

FMM-DEGREE

Zo. 54 MM-TEG

Type the desired value using the keypad. You can press the [CLEAR] key to reset
the value to 0.000 MM/Deg. Press the [ENTER] key to save the new value. You will
be returned to the “START-UP” menu.
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3.2.12. Configuring the Resister Type Transducer Settings

The CT-7000 S3 provides three resistor type transducer channels. The transducer must be
configured before it can be used with the CT-7000 S3. Up to 9 resistor transducer setups can be
stored in the CT-7000 S3’s Flash EEPROM. When a resistive transducer is used with the CT-7000
S3, it is shown as transducer #1 on the timing report as shown in Figure 19. 7000 S3’s Flash
EEPROM.

Creating a New Resistor Type Transducer Setup
Follow the steps below to create a new resistor type transducer setup:

a. Start from the “START-UP” menu:

TIME EREARKEE B9-12-13
GET REESULTZ 18:168: 18
SAVE-RESTORE

SETURP

DIAGHOSTICS

D A

Press the [4] key (SETUP).

b. The following screen will be displayed:

AMALYSIS POIMTS

- MEASUREMENT UNMITS
SHOT DESCEIFTION

« MUMEER OF CHAMHELS
« IMIT PULSE LEMGTH
« HEXT PRGE

Mg L R e

o

Press the [2] key (MEASUREMENT UNITS).

c. The following screen will be displayed:

SELECT UMITS:

1. EHGLISH

2. METEIC

2. ROTARY EMCODER
4. RES EMCODER

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

RESISTIVE EMCODER:
1. CREATE HEW SETUP
2. LOAD SETUR

Z. PREIMT SETUF DIE

Press the [1] key (CREATE NEW SETUP).

e. The following screen will be displayed:

RESISTIVE EHCODER:
1. EHGLISH <IH.-DEG2
2. METRIC <MM-DEG?

Press the [1] key to enter the transducer travel distance per volt using English units (in
inches per degree), or press the [2] key to enter the transducer travel distance per volt
using Metric units (in millimeters per degree).

f. The following screen will be displayed:

MOVE EES EMCODERE TO
REFEREMCE FOSITIOHN

"EMTER TO COMTIHUE"

Move the transducer to the reference position and press the [ENTER] key.

g. The following screen will be displayed:

MOVE EES EMCODERE TO
FEMHOWMN DISTAMCE

"EMTER TO COMTIHUE"

Move the transducer a known distance and press the [ENTER] key.
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h. The following screen will be displayed (the units of measure displayed will depend on
your choice in step e):

EMTER THE DISTAMCE
MOVED:
IH

"EMTER TO COMTIHLUE"

Enter the distance the transducer was moved using the keypad, and then press the
[ENTER] key.

i. The following screen will be displayed:

EMTER SETUF HOTES

T/0 TO POSITION
"EMTER" TO ACCERT

If you prefer, you can enter a note to be associated with the setup using the keypad.
Press the [ENTER] key when done typing.

j- The following screen will be displayed:

EMTER SETUF MUMEBER
TO SAVE C1-93

Enter a setup number from 1 to 9 using the keypad.

k. The following screen will be displayed:

"EMTERE" TO SAVE

SETUF MUMEEE 1

Press the [ENTER] key to save the setup.

If a setup already exists at the selected memory location, it will be over-ridden

by the new setup values.
NOTE
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l.  The setup will be saved and the following confirmation screen will be displayed:

SETUFR SAWVED!

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

Loading a Resistor Type Transducer Setup
Follow the steps below to load a resistor type transducer setup:

a. Start from the “START-UP” menu:

TIME EBREAKER B9-12-13
« GET EESULTS 160 18216
« SAVEC-RESTORE

SETURP

« DIAGHOSTICS

N A O

Press the [4] key (SETUP).

b. The following screen will be displayed:

1. AHALYSIS FOIMTS

2. MEASUREMEMT UMITS
2. SHOT DESCEIFTIOHN
HUMEERE OF CHAMHMELS
« IMIT PULSE LEMGTH
« MEXT PRGE

A

Press the [2] key (MEASUREMENT UNITS).

c. The following screen will be displayed:

SELECT UMITS:

1. EHGLISH

2. METRIC

2. ROTAREY EMCODEE
4. RES EMCODEE

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

RESISTIVE EMCODER:
1. CEEATE HEM SETUF
2. LORD SETUR

Z. PEIMT SETUF DIE

Press the [2] key (LOAD SETUP).

e. The following screen will be displayed:

EHMTER SETUF HUMEEE
TO LOARD <1-92

Type the setup number to load using the numeric keypad.

' If there is no setup stored in the selected memory location, the following
l screen will be displayed:
NOTE SETUFP HOT FOLRD!

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

f. The following screen will be displayed:

SETUF HUMEEE: 1
HOTE
EMHGLISH

"EMTERE" TO COMTIMUE

Press the [ENTER] key to load the selected setup.

g. The following confirmation screen will be displayed:

SETUF LOARDED!

Press any key to return to the “START-UP” menu.
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Printing a Resistor Type Transducer Setup Directory

You can print a directory of the stored resistor type transducer setups on the built-in thermal
printer using the steps below:

a. Start from the “START-UP” menu:

TIME EREARKEE 89-11-1%
. GET EESULTS 16:18:16
SAVE-EESTORE

SETUP

« DIAGHOSTICS

N e

Press the [4] key (SETUP).

b. The following screen will be displayed:

AMHALYSIS FOIMTS
MERSUREMEMT UMWITS
SHOT DESCREIFTION
HUMEEE OF CHAMHMELS
IHIT FULZE LEHGTH
HERT PARGE

0 e L R

Press the [2] key (MEASUREMENT UNITS).

c. The following screen will be displayed:

SELECT UMITS:

1. EMGLISH

2. METEIC

2. ROTARY EMCODER
4. RES EMCODER

Press the [4] key (RES ENC).

d. The following screen will be displayed:

RESISTIVE EMCODER:
1. CEEATE HEM SETUF
2. LOAD SETUR

3. PRIMT SETUF DIE

Press the [3] key (PRINT SETUP DIR). The setup directory will be printed and you will be
returned to the “START-UP” menu. A sample resistor type transducer setup directory

printout is shown in Figure 18.
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FRESISTIUE ERMCODER SETUF DIRECTORY

SETUFPF NUMBER
SETUFP NOTE:=:
UNITS:=

1
ENGL ISH

SETTING:= Z2.955S IMNCHESA~/UOLT
SETUF MUMBER 2
SETUFP MNOTE:=: ABB

UNITS:=
SETTING:

ENGL ISH
Z2.090 IMCHES~UOLT

SETUFP NUMBER
SETUFP NOTE:=:
LINITS:E
SETTIMG:

32

=2u OrS IMN

ENGLISH

O.299 IMNCHES~/UOLT

SETUFP MNUMBER
SETUP MNOTE:=:
LNITS:
SETTING:

=Y
ors u

EMNGL ISH
S$7F. &8 I NCHESA~UOLT

=2 IM

SETUFP NUMBER
SETUFRP MNMOTE:=
UNITS:
SETTIMNG:

=1

aors u
ENGLISH
Sa.874% IMNCHES~-UOLT

[0 IN

SETUFP NUMBER
SETUFP NOTE:=
UNITS:=
SETTIMNG:

=

1L 10MM
METRIC

10.1 MMAoUOLT

SETUF NUMBER
SETUFP HMNOTE:S=
UNITS:
SETTING:

—
10U SsarMmM
METRIC
<49a3.3 MMASUOLT

SETUFP NUMBER
SETUF HNOTES=
UNITS:
SETTING:

a

sSuU 3IOsSMM MET
METRIC

&52.1 MMo7UuUOLT

SETUFP NUMBER
SETUF MNOTE:=
UNITS:
SETTIMNG:

=2

ABBE AaHMB

ENGL ISH

1.622 INCHES-~LUOLT

Figure 18. Sample Resistor Type Transducer Setup Directory
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BREAKER TIMING RESULTS

60 H=

=SHOT HUMBERSs e =

O_RTE: OsS.~1 107 TIME:= OSe ZSe 13
CcCOMMFAaNY s UasaNGuUAsaRD

STATIONN: ONTAaRIO

CIRCUIT:= 1L=3

MFRFRs ITE

MODEL = 1=t kLS

=g N 123495

OFERAaTORS: H&A I

TEST:s= OFEMH

CONTACT TIME

=H TIME CwYwCLLE EOUNCE WNIFE
< ms > o m=s > < idmn >

- =% 1 . 7O = eSO (= =] __1 0O S50

= B . 35S = - 30O O. 10O (== Ry

= L e — 1 1 D OSs O. 9
ODOEL.T#&™A TIME < m=s > =3 - =S
=T CHARMNHELS AHARLYS IS

TIME CYwCLLE

cms >

O O 0. OO

TRAUVEL ANHALYSIS O i Resistive Type
STROKE irm [ = B
prm ol s D g ) Transducer Indicator
OuvER—TRAUEL i OO0
BOUNHNCE B/Aack idm o. oo

CRESIST IVE AaNalLlDOcG  ENCODER >

SFEED AHARLYS IS
POIMNT 1 1 - OO
FOINT = = =.00

im
im

Lra HNOMIMMNAL UOr TAacE = Sse O T=
L= - § MIMIMUM UOL TAacGE = S0 UOL TS
INITIAaTOR CURREHNT — S. 7 ArMPrs
=S=SHOT LEHRNHGTH= i SECcOHND
INSERTION RESISTORE ~O

TRIGCGERS=

INTERMNHAL.

Figure 19. Sample Timing Report Using a Resistor Type Transducer
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3.3

Performing Circuit Breaker Timing Tests

The CT-7000 S3 can initiate the breaker operation and perform a timing test on the following
operations:

OPEN

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

The CT-7000 S3 can start the OPEN-CLOSE operations without a delay or by using a
programmable delay between the OPEN and CLOSE commands.

The CLOSE-OPEN operation can be started by the CT-7000 S3 using several options:

Contact #1 CLOSE

The CT-7000 S3 can initiate a CLOSE command and then an OPEN command after
detecting the closing of the breaker’s contact. The CT-7000 S3 detects the closing of the
contact through contact channel #1. This option is recommended for the CLOSE-OPEN
operation since it truly represents when the circuit breaker closed and then opened.

Set DELAY

The CT-7000 S3 can initiate a CLOSE command and then an OPEN command after a
programmable delay set in milliseconds.

No DELAY

The CT-7000 S3 can initiate a CLOSE command and then an OPEN command without any
delay. Since the circuit breaker is in the OPEN state, the breaker’s 52B contact allows
the CLOSE coil to be energized, which can start the CLOSE command. When the circuit
breaker 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 operation can be initiated by the CT-7000 S3 by using a programmable
delay between each of the operations. The delays can be set between the OPEN to CLOSE
commands and between the CLOSE to OPEN commands.
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3.3.1. Timing an OPEN Operation

The CT-7000 S3 can time breakers with or without insertion resistors. The insertion resistance
can range from 10 to 5,000 Ohms. Any insertion resistance greater than 5,000 Ohms is detected
as an open circuit. The timing results will show the main contact time and the insertion resistor
contact time. Graphic reports will show the main contact and the resistor contact activities on
each of the channels. Use the steps below to time an OPEN operation.

a. When the unit is turned on and the firmware has been loaded, you will be presented
with the “START-UP” menu as shown below:

1. TIME BEREAKER @9.-12-132
. GET EESULTS 1688 18:16
» SAVE-REESTORE

. SETUF

« DIAGHOSTICS

i]

L i

Press the [1] key (TIME BREAKER).

b. The following screen will be displayed:

1. TIME DREY COMTACTS
2. TIME LIVE COMTARCTS

Press the [1] key (TIME DRY CONTACTS).

c. The following screen will be displayed:

IMZERTION RESISTOR?

1. MO
de il

1. NO

Press the [1] key (NO) if you are timing a circuit breaker without insertion resistors.
Continue to step d.

2. YES

Press the [2] key (YES) if you are timing a circuit breaker with insertion resistors.
The following screen will be displayed:
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RESISTOR WalUE:

1. LESS THaAM 18868 OHMES
2. 1888 TO ZE60H OHME
Z. MORE THaM 2808 OHMS

Select the resistance value by pressing the corresponding key ([1], [2], or [3]).
Continue to step d.

d. The following screen will be displayed:

TIMIMG WIMDOW:

1. WIMDOW = 1 SEC
2. WIMDOW = 18 SEC
2. WIMDOW = 28 SEC

Press the [1] key (WINDOW = 1 SEC).

[ The 1-second timing window is used for breaker timing. The 10 and 20-
second timing windows are used for long timing events such as for timing
NOTE  Circuit-switchers.

e. The following screen will be displayed:

TEIGGER MODE:

1. INTERHAL TRIGGER
2. EXTEREMAL TRIGGEE

Press the [1] key (INTERNAL TRIGGER).

f. The following screen will be displayed:

TIMIMG MODE:

1. OPEH 2. CLOSE
2. 0-C 4. C-0
2. 0-C-0

Press the [1] key (OPEN).




CT-7000 S3 USER’S MANUAL REV 1

g. The following screen will be displayed:

HOLD “ARM® UMTIL
TEST COMFLETES.

"START" TO BEGIH
"STOR® TO ABORET

Hold down the [ARM] switch and press the [START] key.

h. The following screen will be displayed:

TEST IM PROGEESS
HOLD “ARM" UNTIL
TEST COMFLETES.
CUFP TO 23 SECOMDE

Continue to hold down the [ARM] switch until testing is finished. You will be returned
to the “START-UP” menu once testing is finished.

l‘ o Please see section 3.3.5 for information about printing test results.
e The CT-7000 S3 can be configured to print tabulated and graphics reports
NOTES automatically after performing a test. Please see section 3.2.3 for further
information.
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3.3.2. Timing a CLOSE-OPEN Operation Using Contact Channel #1

The CLOSE-OPEN operation of a breaker simulates a condition where a breaker is closed on a
fault. There are three options when timing a CLOSE-OPEN operation:

1. Contact #1 CLOSE

The CT-7000 S3 will initiate a CLOSE operation. The open operation is then initiated after
contact channel #1 is closed. This option closes simulates the breaker closing on a fault
condition in the field.

2. Set DELAY

A delay from 10 to 500 ms can be set between the CLOSE command and the OPEN
command. The CT-7000 S3 will initiate the CLOSE operation and start the delay counter.
The OPEN operation will be initiated when the delay time has elapsed.

3. No DELAY

Both the CLOSE and OPEN commands are initiated by the CT-7000 S3 simultaneously.
The OPEN coil is energized when the OPEN auxiliary switch makes.

Follow the steps below to time a CLOSE-OPEN operation:
a. Start from the “START-UP” menu:

TIME EREERKER B9-12-1%
« GET EESULTS 160 18216
« SAVESRESTORE

« SETUF

« DIAGHOSTICS

R O

Press the [1] key (TIME BREAKER).

b. The following screen will be displayed:

1. TIME DREY COMTACTS
2. TIME LIVE COMTARCTS

Press the [1] key (TIME DRY CONTACTS).
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c. The following screen will be displayed:

THSERTION RESISTOR?

1. MO
de il

Press the [1] key (NO).

d. The following screen will be displayed:

TIMIMG WIMDOW:

1. WIMDOW = 1 SEC
2. WIMDOW = 18 SEC
2. WIMDOW = 28 SEC

Press the [1] key (WINDOW = 1 SEC).

e. The following screen will be displayed:

TREIGGER MODE:

1. INTERMAL TRIGGER
2. ERTEREHAL TRIGGEE

Press the [1] key (INTERNAL TRIGGER).

f. The following screen will be displayed:

TIMIMG MODE:

1. OFEH 2. CLOSE
3. 0-C 4. C-0
2. O0-C-0

Press the [4] key (C-0O).
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g. The following screen will be displayed:

C—-0 SECOMD TRIGGER:

COMTRCT #rl CLOSE
« SET DELAY
« MO DELAY

T

1. Contact #1 CLOSE

Press the [1] key if you would like the open operation to be initiated after contact
channel #1 is closed. Continue to step h.

2. Set DELAY

Press the [2] key to set a delay time between the CLOSE command and the OPEN
command. The following screen will be displayed:

C-0 DELAY IH PMS:
cla - SEEL
MSEC

"EMTERE" MWHEH DOHE

Type the delay time using the keypad and then press the [ENTER] key. Continue
to step h.

3.  No DELAY

Press the [3] key to initiate the CLOSE and OPEN commands simultaneously.
Continue to step g.

h. The following screen will be displayed:

HOLD "ARM" UMNTIL
TEST COMFLETES.

"START™ TO BEGIH
"STOR® TO ABOET

Hold down the [ARM] switch and press the [START] key.
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i. The following screen will be displayed:

TEST IM FROGEESS
HOLD "ARM" UHTIL
TEST COMFLETES.
CUP TO 253 SECOMDS

Continue to hold down the [ARM] switch until testing is finished. You will be returned
to the “START-UP” menu once testing is finished.
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3.3.3. Timing an OPEN-CLOSE-OPEN Operation

The OPEN-CLOSE-OPEN operation requires the user to enter two time delays (in milliseconds)
between the circuit breaker operations. The first delay is from the first OPEN command to the
CLOSE command, and the second delay is from the CLOSE command to the second OPEN
command. Follow the steps below to time an OPEN-CLOSE-OPEN operation:

a. Start from the “START-UP” menu:

1. TIME ERERKER 8%2-12-13
. GET EESULTS 1688 18:16
» SAVE-REESTORE

. SETUF

« DIAGHOSTICS

L I O

Press the [1] key (TIME BREAKER).

b. The following screen will be displayed:

1. TIME DRY COMTACTS
2. TIME LIVE COMTARCTS

Press the [1] key (TIME DRY CONTACTS).

c. The following screen will be displayed:

IMZERTION RESISTOR?

1. MO
de il

Press the [1] key (NO).

d. The following screen will be displayed:

TIMIMG WIMHDOW:

1. WIMDOW = 1 SEC
2. WIMDOW = 18 SEC
2. WIMDOW = 28 SEC

Press the [1] key (WINDOW = 1 SEC).
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e. The following screen will be displayed:

TREIGGER MODE:

1. INTERMAL TEIGGER
2. EXTERMAL TRIGGER

Press the [1] key (INTERNAL TRIGGER).

f. The following screen will be displayed:

TIMIMG MODE:

Press the [5] key (O-C-0).

g. The following screen will be displayed:

0-C DELAY IH MS:
cla - I35
MSEC

"EMTERE" WHEH DOHE

Using the keypad, enter the time for the delay between the first OPEN command and
the CLOSE command. Press the [ENTER] key.

h. The following screen will be displayed:

C-0 DELAY IH MS:
cla - I35
MSEC

"EMTERE" WHEH DOHE

Using the keypad, enter the time for the delay between the CLOSE command and the
second OPEN command. Press the [ENTER] key.
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i. The following screen will be displayed:

HOLD "ARM® UMTIL
TEST COMFLETES.

"START" TO BEGIH
"STORP® TO ABORET

Hold down the [ARM] switch and press the [START] key.

j-  The following screen will be displayed:

TEST IM PROGEESS
HOLD “ARM" UNTIL
TEST COMFLETES.
CUFP TO 25 SECOMDE

Continue to hold down the [ARM] switch until testing is finished. You will be returned
to the “START-UP” menu once testing is finished. See Figure 20 and Figure 21 for a
sample O-C-O test results graph and tabulated test results printout, respectively.
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3.3.4. Performing an On-Line Timing Test on Live Contacts

The optional "On-line" timing mode (part no. 9021-0T) can be used to capture the breaker's
trip or close time, the trip/close coil current “fingerprint”, and the battery supply voltage while
the breaker is still in service. The On-line timing mode requires an external trigger on the coil
being tested.

Follow the steps below to perform an on-line timing test (an OPEN test example is shown
below):

a. Make the cable connections per Figure 7 and then start from the "START-UP" menu:

1. TIME BEREAKER B@9-23.-13
GET RESULTS 1@:16: 18
» SAVE-REESTORE

. SETUF

DIAGHOSTICS

L I O

Press the [1] key (TIME BREAKER).

b. The following screen will be displayed:

1. TIME DEY COMTACTS
2. TIME LIVE COMTARCTS

Press the [2] key (TIME LIVE CONTACTS).

c. The following screen will be displayed:

TIMIMG WIMDOR:

1. WINDOW = 1 SEC
2e WIMDOW = 18 SEC
Zo WIMDOW = 28 SEC

Press the [1] key (WINDOW = 1 SEC).
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d. The following screen will be displayed:

TIMIMG MODE:

1. OPEH 2. CLOSE
(SRR 4. C-0

Press the [1] key (OPEN).

e. The following screen will be displayed:

-> MO IHITIATE CARELES
-> EXTEREMAL TRIGGER
COHLY!

"START™ TO BEGIH
"STOR® TO ABORET

Press the [START] key.

f. The following screen will be displayed temporarily:

TESTIMG IM PROGEESS...

Then the following screen will be displayed:

AMAITIMNG TRIGGEE. ..

The unit will wait for the external trigger.

g. Once an external trigger is sensed, the test results will be stored in the working memory
and you will be returned to the "START-UP" menu. Use the instructions in section 3.3.5
to print the test results. Sample on-line timing test results printouts are shown in Figure
22 and Figure 23.




CT-7000 S3 USER’S MANUAL REV 1

1000 MILLISECODS

ol

ol

il

C-O Delay
200ms

ol

0

il

O-C Delay
200ms

Figure 20. Typical O-C-O Test Results Graph
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BREAKER TIMING RESULTS — 60 H=
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= =_S=. 7O = S = 3
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= =SSOl S0 = — g A 1. ==
= S3T . a28s =E . =27 [ ]

CONTACT DEAD TIME

=H TIME
—Cms >
i DS . TS
= IES.a95S

= 3ET . =S

CwCLLEsS

=21 .93
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=2=2=Z.01

COMNTACST LIUVUE TIME

= TIME Y CLES
< m= >
i p=Fe= R =4 —1 = o=
= B=.TS 1. ==
= =0 . =0 1.1

FPEaAaE TO FPEAaE TRAaUVEL

<

T

. O=
LR B HOMIMHAEL wUOLrLTAcE =
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IMITIATOR CURRENT

s|e UOLT=
SO O TS
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i
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Figure 21. Typical Tabulated Test Results Printout for an O-C-O Operation
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Figure 22. Typical On-Line Timing Test Graph Printout
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BREAKER TIMING RESULTS — 60 H=

SHOT HUMBER:s =

DAaTE:s 1O0O=Z-~—13 TIME:= 10 33:e S5
cCOMmMFANY's L =

STATION: aBs

CIRCUITs

MFRs

MODEL = =T Vvooo sS3

S—~HHs= 130018

OFERAaTOR:s [ LA

TESTs LIVE OFEHN

T CHAaNNEL AaMNAaLYSIsS

L= o] TIME CYCLES
<Cms >
i ] 1= 3S
= 22 . TS 1. 3S
= 2SS 1.3
L B HOMIMAL VUOLTAGE =— O uUoOLTsS
L MINMNIMUM UL TAaGE = O UoOLTsS

UZ U3 TRANSITION TIMES

= =
Tis 2. VO msS N
T=s BEL.TS ms [ Pl = ]
T3 o Pl = ] N
IMNMITIAaTOR CURREHNT — OO AanPcrs

Figure 23. Typical On-Line Timing Test Results Printout
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3.3.5. Printing or Viewing Timing Results

Follow the steps below to print or view the timing results after performing a circuit breaker
timing test:

a. After performing a timing test you will be returned to the “START-UP” menu:

TIME ERERKEE 891813
- GET RESULTS 18:18: 16
SAVE-EESTORE

. SETUF

« DIAGHOSTICS

TN

Press the [2] key (GET RESULTS).

b. The following screen will be displayed:

1. FRINT TEST RESULTS
2. PLOT FULL CHART
2. PLOT ERPAMHSION
4. PLOT 8 — 2088Ms

1. PRINT TEST RESULTS

Press the [1] key (PRINT TEST RESULTS) to view the test results on the screen or to
print the tabulated test results WITHOUT the graph. The following screen will be
displayed:

SELECT FPRIMTER

1. THEEMAL FRIMTEE
2. DISFLAY REESULTS

Press the [1] key (THERMAL PRINTER) to print the tabulated test results on the
built-in thermal printer. The tabulated results will be printed, and you will be
returned to the “START-UP” menu. A typical tabulated results printout is shown in
Figure 24.
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Press the [2] key (DISPLAY RESULTS) to display the test results on the unit’s LCD
screen. The following screen will be displayed:

WP o DM ARROMS TO
SCROLL RESULTS. ..

"STOP" TO EXIT...

Press the [A] and ['¥] keys to scroll through the test results. Press the
[STOP] key to return to the “START-UP” menu.

2. PLOT FULL CHART

Press the [2] key (PLOT FULL CHART) to print the tabulated results WITH the full
graph of the results. You will be returned to the “START-UP” menu when printing is
finished. A typical test result graph is shown in Figure 25.

3. PLOT EXPANSION

Press the [3] key (PLOT EXPANSION) to print the tabulated results along with a time
expansion plot of the test results. The following screen will be displayed:

EXPAMSION FROM:

You will be asked to enter the start point for the expansion. The start point can be
selected in 100 millisecond increments by typing the first digit of the starting time.
For example, to select 500ms, simply press the [5] key. The screen will be updated
as shown:

ExFPRAMNSION FREOM:
2EEMS

"EMTER" TO COHFIEM

Press the [ENTER] key.

The following screen will be displayed:

ExPAMSION TO:
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Enter the end point for the expansion by typing the first digit of the 100 millisecond
increment. For example, to select 900ms, press the [9] key. The screen will be
updated as shown:

ExPAMSION FEOM:
FEAMS

"EMTER" TO COMHFIREM

Press the [ENTER] key.

The graph expansion will be printed along with the tabulated test results. You will
be returned to the “START-UP” menu when printing is finished.

4. PLOT0-200MS

Press the [4] key (PLOT O - 200MS) to print the tabulated test results along with the
graphic test results from 0 — 200 milliseconds. The graph and tabulated results will
be printed on the thermal printer. You will be returned to the “START-UP” menu
when printing is finished. A sample expansion graph from 0-200 ms is shown in
Figure 26.

BREAKER TIMING RESULTS — 60 H=z

<

SHOT HUMBER:= i3 -
DORTE: oS30~ 13 TIMNMESs OoOsS:s 01 33
cCoOoMFPFAaNYs uIrc
STATIONSs LaB
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mMFRs <
MODEL s CcCT O TooOo =3

S~H= 130017
aOFERATORSs s

TESTs CLOSE %
CONTARCT TIME
=H TIME CYCLE BOUNCE _~THIFPFE
‘:b——b(mS) < ms > < mm >
i =1 .15 [. 57 = . 00 =21 - <
= s1 .. 7S =>. 77O b - =29 . =4

= =1 .05 b= = —1 1T = 1= |l .S

IPa

DELTA TIME <msS>s O.-. 7O <4

TRAUVEL ANAaLYSIS T o@
STROKE mm 103. 7 4
sSFEED M-S =2. a3 ¢
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u= u= - O“
T1ias e=. 2= ms N
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INITIATOR CURREHNT - 1z=.0 ﬁmpsq——@
_
SHOT LENGTHs 1 sEcOoND
INSERTION RESISTORSs ~NO - 17
TRIGGER: INTERMNAL ¢— @

Figure 24. Typical Tabulated Test Results Printout for a CLOSE Operation
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Table 3. Descriptions of Tabulated Test Results Elements

Item Description
Number
1 Test record number and the date and time the test was performed.
2 Test record header information (Company, Station, Circuit, etc.).
3 Type of test performed (OPEN, CLOSE, O-C, C-O, or O-C-0O).
4 Contact channel times shown in milliseconds and cycles.
5 Contact channel bounce times shown in milliseconds.
6 Contact channel wipe distances in inches.
7 Contact delta time in milliseconds. This is the difference between the slowest contact time and the
fastest contact time.
8 Breaker contact stroke in inches.
9 Contact velocity in feet per second.
10 Contact over-travel distance in inches.
11 Contact bounce-back distance in inches.
12 Contact velocity calculation points.
13 DC power supply nominal and minimum voltage (if DC power supply was monitored during testing).
14 V2/V3 voltage sensing channel transition times
15 Initiate current.
16 Timing shot duration.
17 Insertion time (if breaker had an insertion resistor) or “NO” if there was no resistor.
18 Trigger mode (Internal or External)
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Figure 26. Expansion Graph from Oms to 200ms (CB CLOSE Test)
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Figure 27. Typical O-C-O Test Results Graph
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BREAKER TIMING RESULTS — 60 H=
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Figure 28. Typical Tabulated Test Results Printout for an O-C-O Operation
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Figure 29. Graphical Interpretation of an OPEN Timing Shot
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Figure 30. Graphical Interpretation of a CLOSE Timing Shot
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Figure 31. Graphical Interpretations of an OPEN-CLOSE and CLOSE-OPEN Timing Shot
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3.4

3.4.1.

Working with Test Records
Saving a Timing Record in Flash EEPROM

After performing a test, you can store the results in the CT-7000 S3’s Flash EEPROM. To save a
test record:

a.

b.

Start from the “START-UP” menu:

1. TIME EBEERKER B82-17-1%
2. GET REESULTZ 18168518
3. SAVE-RESTORE

4. SETUF

= DIAGHOSTICS

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

The following screen will be displayed:

. SAYE SHOT
RESTORE SHOT

« SHOT DIRECTORY
. EEASE SHOT

o MBS e

Press the [1] key (SAVE SHOT).

The following screen will be displayed:

SAVE SHOT 11
TEST: LIWE OFEM
DATE: B83-17-13 18529

"EMTERE" TO FROCEET

Press the [ENTER] key to save the test shot.

The following screen will be displayed:

SHOT SAVED

Press any key to return to the “START-UP” menu.
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3.4.2. Printing a Directory of Test Records Stored in the CT-7000 S3's Memory

You can print a directory of all the test records stored in the CT-7000 S3’s Flash EEPROM by
using the steps below:

a. Start from the “START-UP” menu:

TIME ERERKEE 8971713
GET RESULTS 1@:16: 18
SAVE-RESTORE

. SETUF

« DIAGHOSTICS

TN

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

b. The following screen will be displayed:

1. sAVE SHOT

2. RESTORE SHOT
3. SHOT DIRECTORY
4. ERASE SHOT

Press the [3] key (SHOT DIRECTORY).

c. The following screen will be displayed:

1. SHORT DIRECTORY
2. FULL DIRECTORY

"STORPT TO QUIT

Press the [1] key (SHORT DIRECTORY) to print a directory of the last ten shots stored in
the EEPROM. The short directory will be printed, and you will be returned to the
“START-UP” menu.

Press the [2] key (FULL DIRECTORY) to print a directory of all the shots stored in the
EEPROM. The full directory will be printed, and you will be returned to the “START-UP”

menu.

A sample test record directory is shown in Figure 32.




CT-7000 S3 USER’S

MANUAL REV 1

TIMING SHOT ABBREUVIATED DIRECTORY

SHOT HUMBER:=s 1 =}

DATE 1 09-30-13 TIME 1 08107122
cCOMPANY & VIC MFGR ]

STATION 1 LAB MODEL @ CT 7000 S3
CIRCUIT 1 SERIAL 1 130017
OPERATOR: LV TEST 1 OPEN-CLOSE-OPEN
SHOT HUMBER:= 133

DATE @ 09-30-13 TIME 1 0B104:123
COMPANY 1 VIC MFGR ]

STATION @ LAB MODEL 1 CT 7000 S3
CIRCUIT 1 SERIAL 1 130017
OPERATOR: LW TEST + CLOSE - OPEN
=HOT HUMmMBER: 1=

DATE 1 09-30-13 TIME 1 08102156
COMPANY 1 VIC MFGR '

STATION 1 LAB MODEL @ CT 7000 S3
CIRCUIT 1 SERIAL 11 130017
DPERATOR: LWV TEST v+ OPEN - CLOSE
=sHOT HUMBER: i1l

DATE T 09-30-13 TIME ¥y 08:101:33
COMPANY 1 VIC MFGR ]

STATION 1 LAB MODEL » CT 7000 S3
CIRCUIT 1 SERIAL 1 130017
OPERATOR: LU TEST » CLOSE
sSHOT HUMmMmBER:s 10

DATE 1 09-30-13 TIME 1 08100126
COMPANY @ UVIC MFGR ]

STATION 1 LAB MODEL T CT 7000 S3
CIRCUIT 1 SERIAL 1 130017
OPERATOR: LV TEST + DOPEN
=SHOT HUMmMBER:= -

DATE 1 09-30-13 TIME 1 O71S6114
COMPANY 1 VIC MFGR ]

STATION 1 LAB MODEL T CT 7000 S3
CIRCUIT SERIAL 11 130017
DPERATOR: LV TEST + CLOSE
SHOT HNUMBER:= =

DATE 1 09-30-13 TIME 1 O71SSi01
COMPANY 1 VIC MFGR ]

STATION 1 LAB MODEL s CT 7000 S3
CIRCUIT 1 SERIAL 1 130017
DOPERATOR: LU TEST 1+ OPEH
SHOT HUMBER:s -

DATE + 092713 TIME 1 12145128
COMPANY 1 UIC MFGR ]

STATION 1 LAB MODEL I CT 7000 S3
CIRCUIT 1 SERIAL 1 130017
DPERATOR: LV TEST + CLOSE
SHOT HUMBER:s =

DATE 1 09-23-13 TIME 1 13149133
COMPANY & VIC MFGR ]

STATION 1 LAB MODEL » CT 7000 S3
CIRCUIT 1 SERIAL 1 130017
OPERATOR: LWV TEST s+ CLOSE
SHOT HUMBER:s =

DATE + 09-18-13 TIME T+ 07128104
COMPANY 1 UIC MFGR ]

STATION 1 LAB MODEL T CT 7000 S3
CIRCUIT 1 SERIAL 1 130017
OPERATOR: LV TEST + DPEN-CLOSE-DFEHN

Figure 32. Sample Test Record Directory Printout
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3.4.3. Printing a Directory of Test Records Stored in a USB Flash Drive
To print a directory of all test records stored in a USB Flash drive:

a. Make sure the USB Flash drive is inserted in the unit's USB Flash drive port ("USB MEM"
port). Then start from the "START-UP" menu:

TIME ERERKEE 8971713
GET RESULTS 1@:16: 18
SAVE-RESTORE

. SETUF

« DIAGHOSTICS

TN

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

b. The following screen will be displayed:

SAVE SHOT

RESTORE SHOT

SHOT DIRECTORY

« EEASE SHOT

COPY TO THUME DREIVE

TN

Press the [3] key (SHOT DIRECTORY).

c. The following screen will be displayed:

1. INTEEMAL DIRECTORY
2. THUME DRIVE DIR

Press the [2] key (THUMB DRIVE DIR).

The directory of test records stored in the USB Flash drive will be printed, and you will
be returned to the "START-UP" menu.
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3.4.4. Recalling a Test Record from the Flash EEPROM

Follow the steps below to recall a test record from the CT-7000 S3’s Flash EEPROM:

a.

b.

Start from the “START-UP” menu:

TIME ERERKEE 89-17-13
GET RESULTS 1@:16: 18
SAVE-RESTORE

. SETUF

« DIAGHOSTICS

TN

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

The following screen will be displayed:

1. sAVE SHOT

2. RESTORE SHOT
2. SHOT DIRECTORY
4. ERASE SHOT

Press the [2] key (RESTORE SHOT).

The following screen will be displayed:

EHMTER SHOT HUMEER
TO BE REESTORED

"EMTER" TO FREOCEET

Using the keypad, type the record number that you would like to restore. If you do not
know the record number, you can first print a test record directory using the

instructions in section 3.4.2. Press the [ENTER] key.

A confirmation screen will be displayed with some details about the selected test as

shown below:

RESTORIMG SHOT #1
TEST: LIWE OFEM
DATE: B83-17-13 18529

"EMTERE" TO FROCEET

Press the [ENTER] key.




REV1 CT-7000 S3 USER’S MANUAL

e. The following screen will be displayed:

1.

-
-y ]

FESTORE COMPLETE
FEIMT RECORD?Y
TES
MO

YES

Press the [1] key (YES) if you would like to print the restored test record. The
following screen will be displayed:

1. FRINT TEST RESULTS
2. PLOT FULL CHAET
2. PLOT ERPAMHSION
4. FLOT 8@ — Z2688Ms

Please see section 3.3.5, step b, for an explanation of the above printing options.
NO

Press the [2] key (NO) to restore the test record to the working memory without
printing it. Please see section 3.3.5 for instructions on how to view or print the test
record details.
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3.4.5. Restoring a Test Record from a USB Flash Drive
You can restore a test record from a USB Flash drive to the CT-7000 S3's working memory using

the steps below:

a. Make sure the USB Flash drive containing the test record(s) is inserted in the CT-7000
S3's USB Flash drive port ("USB MEM" port). Then start from the "START-UP" menu:

TIME EREAKEE 89-17-13
GET RESULTS 1@:16: 18
SAVE-RESTORE

. SETUF

« DIAGHOSTICS

TN

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

b. The following screen will be displayed:

1. zAVE SHOT

2. RESTORE SHOT

2. SHOT DIRECTORY

4. ERASE SHOT

= COPY TO THUME DREIVE

Press the [2] key (RESTORE SHOT).

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

connected to the unit.
NOTE

c. The following screen will be displayed:

1. IHNTEEHAL STORAGE
2. THUME DRIVYE

Press the [2] key (THUMB DRIVE).

d. The following screen will be displayed:
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RESTORE THUME DRIVE

REC_

Type the record number that you would like to restore and press the [ENTER] key. If
you do not know the record number, you can print a test record directory using the
instructions in section 3.4.3.

e. The following screen will be displayed while the record is being restored:

RESTORIMG RECORD. ..

The following screen will be displayed once the test record has been restored:

REC_B88 REESTORED!
FEINT RECORD?Y

1. YES

2. MO

1. YES

Press the [1] key (YES) if you would like to print the restored test record. The
following screen will be displayed:

1. FEINT TEST EESULTS
2. PLOT FULL CHAET
2. PLOT EXPAMHSION
4. FLOT 8 — 2688Ms

Please see section 3.3.5, step b, for an explanation of the above printing options.
2. NO

Press the [2] key (NO) if you do not want to print the restored test record. The test
record will be restored to the working memory and can be printed later if desired.
You will be returned to the "START-UP" menu.
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3.4.6. Copying Test Records to a USB Flash Drive

You can easily copy test records stored in the CT-7000 S3's Flash EEPROM to a connected USB
Flash drive using the steps below:

a.

TIME ERERKEE 8971713
GET RESULTS 1@:16: 18
SAVE-RESTORE

. SETUF

« DIAGHOSTICS

TN

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

b. The following screen will be displayed:

C.

« SAYE SHOT

« RESTORE SHOT

o SHOT DIRECTORY

« EEASE SHOT

. COPY TO THUME DRIVE

1 TR

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

The following screen will be displayed:

COPY REEC TO THUME DEW

1. COPY SIMGLE RECORI
2. COPY ALL RECORDS

1. COPY SINGLE RECORD

Make sure a USB Flash drive is inserted in the unit's Flash drive port ("USB MEM" port).
Then start from the "START-UP" menu:

Press the [1] key (COPY SINGLE RECORD) if you would like to copy a single record
from the CT-7000 S3 to the USB Flash drive. The following screen will be displayed:

EHTER RECORD HUMEER
TO COPY TO FLASH DEY

HUMEER:
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Type the record number that you would like to copy to the USB Flash drive and then
press the [ENTER] key. If you do not know the record number, you can first print a
test record directory using the instructions in section 3.4.2.

Once the test record has been copied to the Flash drive, the following screen will be
displayed:

REC_BE81 SAVED TO
THUME DEIVE.

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

Press the [2] key (COPY ALL RECORDS) to copy all test records from the unit's Flash
EEPROM to the connected USB Flash drive. Once the operation is complete, the
following screen will be displayed:

ALL RECORDS HAWE EBEEM
TEAHSFERREED TO THUME
DEIVE!

Press any key to return to the "START-UP" menu.
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3.4.7. Deleting Test Records from the Flash EEPROM

You can delete one or all test records stored in the CT-7000 S3’s Flash EEPROM. To delete test
records:

a. Start from the “START-UP” menu:

TIME ERERKEE 8971713
GET RESULTS 1@:16: 18
SAVE-RESTORE

. SETUF

« DIAGHOSTICS

TN

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

b. The following screen will be displayed:

SAVE SHOT
RESTORE SHOT
SHOT DIRECTORY
. ERASE SHOT

T

Press the [4] key (ERASE SHOT).

c. The following screen will be displayed:

1. ERASE SIMGLE SHOT
2. ERASE ALL SHOTS!

1. ERASE SHOT

Press the [1] key (ERASE SHOT) if you would like to erase a single shot from the
Flash EEPROM. The following screen will be displayed:

EMTER SHOT HUMEER
T EE ERASED

Using the keypad, type the test record number that you would like to erase. If you
do not know the record number, you can first print a test record directory using the

instructions in section 3.4.2. Press the [ENTER] key.
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The following confirmation screen will be displayed:

ERASE SHOT #l
TEST: OFPEH
DATE: 83-17-12 168825

"EMTER" TO COMFIREM

Press [ENTER] to erase the test record.

If you do NOT want to erase the test record, press the [STOP] key and you will be
returned to the “START-UP” menu.

The following screen will be displayed when the test record has been completely
erased:

ERASE COMPLETE

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

Press the [2] key to erase all test records from the CT-7000 S3’s Flash EEPROM. The
following screen will be displayed:

ALL SHOTS WILL EE
ERASED!

"EMTER" TO COMTIMUE

Press the [ENTER] key to erase all test records.

If you do NOT want to delete all the test records, press the [STOP] key and you
will be returned to the “START-UP” menu.

The following screen will be displayed while the test records are being erased:

ERASE IH PROGREESS

FLERSE WAIT...




CT-7000 S3 USER’S MANUAL REV 1

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

ERASE COMPLETE
AMY KEY TO COMTIMUE

Press any key to return to the “START-UP” menu.
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3.4.8. Deleting Test Records from a USB Flash Drive
To erase one or all test records stored on a USB Flash drive:

a. Make sure a Flash drive is inserted in the unit's Flash drive port ("USB MEM" port). Then
start from the "START-UP" menu:

TIME ERERKEE 8971713
. GET EESULTS 16:18:16
SAVE-RESTORE

. SETUF

« DIAGHOSTICS

TN

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

b. The following screen will be displayed:

SAVE SHOT

« RESTORE SHOT

« SHOT DIRECTORY
ERASE SHOT

« COFY TO THUME DREIVE

D A

Press the [4] key (ERASE SHOT).

c. The following screen will be displayed:

1. ERRSE IMTEEMAL REC
2. ERASE THUME DRYM REC

Press the [2] key (ERASE THUMB DRV REC).

d. The following screen will be displayed:

ERASE RECORD

1. ERASE SIMGLE EEC.
2. ERASE ALL RECORDS

"STORP" TO ExRIT

1. ERASE SINGLE REC

Press the [1] key (ERASE SINGLE REC) if you would like to erase a single record from
the USB Flash drive. The following screen will be displayed:
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ERASE THUME DRIVE

REC_

Type the record number to be deleted and press the [ENTER] key. If you do not
know the record number, you can first print a test record directory using the
instructions in section 3.4.3. The selected test record will be deleted and the
following screen will be displayed:

THUME DEIVE REC_BG8
ERASED!

Press any key to continue. The screen shown at the beginning of step d will be
displayed again allowing you to delete additional records if desired. Press the
[STOP] key to return to the "START-UP" menu.

2. ERASE ALL RECORDS

Press the [2] key (ERASE ALL RECORDS) if you would like to erase all the test
records stored in the USB Flash drive. The following screen will be displayed:

ERASE ALL THUME DRIVE
RECORDS?

ARE YO SURE?

"EMTER" TO COMTIMUE.

If you would like to abort the erase operation, press the [STOP] key. No records
will be erased from the USB Flash drive, and you will be returned to the "START-
UP" menu.

Press the [ENTER] key to continue with the erase operation. The following
screen will be displayed when all records have been deleted from the USB Flash
drive:
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ALL THUME DRIVE
RECORDS ERASED!

Press any key to return to the "START-UP" menu.
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3.5 Working With Test Plans

The CT-7000 S3 comes with the Vanguard Circuit Breaker Analysis S2 (VCBA S2) PC Software
that can be used to create circuit breaker test plans. The test plans can then be transferred to
the CT-7000 S3. The CT-7000 S3 can store up to 99 circuit breaker test plans in its Flash
EEPROM.

A circuit breaker test plan contains breaker maximum/minimum parameters and can be used to
quickly test a breaker. A typical list of operating parameters in a test plan includes the
following:

Max/Min Contact/Resistor Trip Time
Max/Min Contact/Resistor CLOSE time
Max Contact Spread Time

Max Resistor Contact Spread Time
Max/Min Contact CLOSE-OPEN Time
Max/Min Contact OPEN-CLOSE Time
Max/Min Resistor CLOSE-OPEN Time
Max/Min Resistor OPEN-CLOSE Time
Max/Min Breaker Stroke

Max/Min Breaker Trip Velocity
Max/Min Breaker CLOSE Velocity
Max/Min Breaker Over-Travel
Max/Min Breaker Bounce-Back

Trip Velocity Analysis Calculation Points
CLOSE Velocity Analysis Calculation Points

If a timing test is executed with a breaker test plan, the timing report will display a Pass/Fail
indicator for each of the parameters tested. The Pass/Fail status is determined by comparing
the values in the test plan to the timing test results.

3.5.1. Recalling a Breaker Test Plan for Use
Use the steps below to recall a breaker test plan to use for a timing test:

a. Start from the “START-UP” menu:

1. TIME EBEEAKER 821815
2. GET RESULTS 1@ 16: 18
Z. SAVE-REESTORE

4. SETUP

Se DIAGHOSTICS

Press the [4] key (SETUP).
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b. The following screen will be displayed:

1 AMALYSIS FOIMTS

« MEASUREMEMT UMITS

SHOT DESCRIPTION

« MUMEER OF CHAMHELS
« IMIT PULSE LEMGTH
« HEXT PAGE

T O S

Press the [1] key (ANALYSIS POINTS).

c. The following screen will be displayed:

OFEM TIMIMG

» CLOSE TIMIMG

« PEIMT SETTIMGS
- TEST PLAMS

B L R

Press the [4] key (TEST PLANS).

d. The following screen will be displayed:

LORD TEST PLAM
FEIMT TEST FLAM
FEIMT FLAH DIE
ERASE TEST FLAM
sSAVE TEST FLAM

L T O

Press the [1] key (LOAD TEST PLAN).
e. The first test plan stored in the CT-7000 S3’s Flash EEPROM will be listed:

TEST FLAM # &1

B20=143-28-T
SIEMEHS
DEMO TEST FLAM 1

You can scroll through the list of test plans by pressing the [A] and [¥] keys. Once you
have located the test plan that you would like to load, press the [ENTER] key. The test
plan will be loaded and you will be returned to the “START-UP” menu. The test plan will
be used for all subsequent timing tests. A typical test results printout with Pass/Fail
indicators is shown in Figure 33.

l' The following screen will be displayed if there are no test plans stored in the
CT-7000 S3’s Flash EEPROM:
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NOTE

HO TEST FPLAMS FOUMD

"EMTER" TO COMIHUE

Press the [ENTER] key to return to the “START-UP” menu.

BREAKER TIMING RESULTS - 60 H=z
SHOT HUMBER: OQOO0O0O&

DATE: O9-01--03 TIME: 13171 17

cOmMPARY = uUaHMGoUAaRD INMSTRUMENT

STATION:

CIRCUIT:s

MFRa ITE

MODEL = 14 <k

S~-HNs=

OFERATOR:

TEST: OFEHN

CONTACT TIME
cH TIME CYCLE
<cmsS >
1 Oo=<.=20
=2 03<%.<0
=2 O=1.10

DELTA TIME <msS >

EOUNCE
<CmsS >
PASSOO0. 20
FASSOO0. 10
FPASSO0OO0O0O. =20

o032 . 20 FASS

P-F

(]
o
(]

oz. 05
oz . 0s
o1.87

HIFPE
<dim >
. 7=
Q.73
O. 5=

Pass/Fail Indicators

TRAUEL AMALYSIS T1 o
STROKE in O7.01 Pﬁssé/,//”
SPEED FE-S 0OB8.53 FAIL
OVER—-TRAVEL in 0OO0.02 PASS

BOUNCE BACK in 00.0S PASS

SPEED AMALYSIS:

POINT 1 = O1.00 in

POINT 2 = OS.00 in

<47 JOaLT
=<7 VOLT
aOS. ™ AamM

Ui HOMIMAL wuwaLTAGE
Ui MINIMUM UOLTAGE
IMNITIATOR CURREHNT

s
=]
FsS

i sSECOHN
~NO
INTERHMNA

SHOT LEHGTH:=
INSERTION RESISTOR:
TRIGGER:

D

L

Figure 33. Typical Test Results Printout with Pass/Fail Indicators
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3.5.2. Printing a Directory of Test Plans Stored in the CT-7000 S3’s Memory

You can print a directory of all the test plans stored in the CT-7000 S3’s Flash EEPROM using the
steps below:

a. Start from the “START-UP” menu:

TIME ERERKEE B9-12-13
. GET EESULTS 16:18:16
» SAVE-REESTORE

SETUP

« IMIT FULSE LEMGTH

« DIAGHOSTICS

T -

Press the [4] key (SETUP).

b. The following screen will be displayed:

ANMALYSIS FOIMTS

« MEASUREEMEHT UMHITS
« SHOT DESCEIFTIOH

« HUMEER OF CHAMHELZ
« HEST PRGE

L T O

Press the [1] key (ANALYSIS POINTS).

c. The following screen will be displayed:

1. OFEM TIMIHG

2. CLOSE TIMIMG
2. PREIMT SETTIMGS
4. TEST PLAMNS

Press the [4] key (TEST PLANS).

d. The following screen will be displayed:

LOADll TEST FLAM
« PFEIMT TEST FLAM
PRIMT FLAM DIE
« EEASE TEST FLAM
« SAVE TEST FLAM

TN

Press the [3] key (PRINT PLAN DIR). The test plan directory will be printed on the built-in
thermal printer and you will be returned to the “START-UP” menu. A sample test plan
directory is shown in Figure 34.
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TEST PLAN DIRECTORY

TEST FLAakH #: 1
ERKR TYFE: SRS 121
BRER MFR= Sieaman =

COMMENTS s

TEST FLA #: =
BRKKR TYFE: 121 14SPFMo HEM Hudre =g
EBRKFE MFR:z AEER1Z21.-14945pm

COMMENT= s

TEST FLAaH #a2 =

BREKR TYwFE: CEH—-S0

BRKER MFR: Mc GRAKM—ED IS0
COMMENTS:

Figure 34. Typical Test Plan Directory Printout
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3.5.3. Printing a Directory of Test Plans Stored in a USB Flash Drive
Follow the steps below to print a directory of all test plans stored in a USB Flash drive:

a. Make sure a USB Flash drive is inserted in the unit's USB Flash drive port ("USB MEM"
port), and then start from the "START-UP" menu:

TIME ERERKEE B9-12-13
. GET EESULTS 16:18:16
» SAVE-REESTORE

SETUP

« IMIT FULSE LEMGTH

« DIAGHOSTICS

T -

Press the [4] key (SETUP).

b. The following screen will be displayed:

ANMALYSIS FOIMTS

« MEASUREEMEHT UMHITS
« SHOT DESCEIFTIOH

« HUMEER OF CHAMHELZ
« HEST PRGE

L T O

Press the [1] key (ANALYSIS POINTS).

c. The following screen will be displayed:

1. OFEM TIMIHG

2. CLOSE TIMIMG
2. PREIMT SETTIMGS
4. TEST PLAMNS

Press the [4] key (TEST PLANS).

d. The following screen will be displayed:

LOADll TEST FLAM
« PFEIMT TEST FLAM
PRIMT FLAM DIE
« EEASE TEST FLAM
« SAVE TEST FLAM

TN

Press the [3] key (PRINT PLAN DIR).

100
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e. The following screen will be displayed:

1. IMTERHAL DIRECTORY
2. THUMB DRIYE DIE

Press the [2] key (THUMB DRIVE DIR). The directory of test plans stored on the USB

Flash drive will be printed on the built-in thermal printer and you will be returned to the
"START-UP" menu.

101
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3.5.4. Printing a Breaker Test Plan Stored in the CT-7000's Memory
Follow the steps below to print a breaker test plan stored in the CT-7000 S3’s Flash EEPROM:

a. Start from the “START-UP” menu:

1. TIME EBEREEAKEE 82-18-1%
2. GET REESULTS 1@:16: 18
2. SAVE-REESTORE

4. SETUP

2. IMIT PULSE LEMGTH

2. DIAGHOSTICS

Press the [4] key (SETUP).

b. The following screen will be displayed:

ANMALYSIS FPOIMTS

« MEASUREEMEHT UMHITS
« SHOT DESCEIFTIOH

« HUMEER OF CHAMHELZ
« HEST PRGE

L T O

Press the [1] key (ANALYSIS POINTS).

c. The following screen will be displayed:

OFEM TIMIMG

» CLOSE TIMIMG

« PEIMT SETTIMGS
- TEST PLAMS

B L R

Press the [4] key (TEST PLANS).

d. The following screen will be displayed:

LOAD TEST FLAM
- PRIMT TEST PLAM
« PEINT FLAHM DIE
« ERASE TEST FLAM
« SAVE TEST FLAM

TN

Press the [2] key (PRINT TEST PLAN).
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e. The first test plan stored in the CT-7000 S3’s Flash EEPROM will be listed:

TEST FLAM # 81
BL0-1453-260-T7

SIEMEMS
DEMO TEST PLAM 1

You can scroll through the list of test plans by pressing the [A] and [¥] keys. Once you
have located the test plan that you would like to print, press the [ENTER] key. The test
plan will be printed on the built-in thermal printer and you will be returned to the
“START-UP” menu. A sample breaker test plan printout is shown in Figure 35.

103
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3.5.5. Printing a Breaker Test Plan Stored in a USB Flash Drive
Follow the steps below to print a breaker test plan stored in a USB Flash drive:

a. Make sure a USB Flash drive is connected to the unit's USB Flash drive port ("USB MEM"
port), and then start from the "START-UP" menu:

TIME EREAKEE 89.-19-13
. GET EESULTS 16:18:16
» SAVE-REESTORE

SETUP

« IMIT FULSE LEMGTH

« DIAGHOSTICS

T -

Press the [4] key (SETUP).

b. The following screen will be displayed:

ANMALYSIS FOIMTS

« MEASUREEMEHT UMHITS
« SHOT DESCEIFTIOH

« HUMEER OF CHAMHELZ
« HEST PRGE

L T O

Press the [1] key (ANALYSIS POINTS).

c. The following screen will be displayed:

1. OFEM TIMIHG

2. CLOSE TIMIMG
2. PREIMT SETTIMGS
4. TEST PLAMNS

Press the [4] key (TEST PLANS).

d. The following screen will be displayed:

LOADll TEST FLAM
PRIMT TEST PLAM
« PFEIMT FLAM DIE
« EEASE TEST FLAM
« SAVE TEST FLAM

L L

Press the [2] key (PRINT TEST PLAN).

e. The following screen will be displayed:
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1. PREIMT IMTERHAL TF
2. PRIMT FLASH DEY TF

Press the [2] key (PRINT FLASH DRV TP).

f. The following screen will be displayed:

FRIMT THUME DRIVE TP
PLEM_

Type the test plan number to be deleted and press the [ENTER] key. If you do not
know the test plan number, you can first print a test plan directory using the
instructions in section 3.5.3. The test plan details will be printed on the built-in thermal
printer, and you will be returned to the "START-UP" menu.
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3.5.6. Copying a Test Plan to a USB Flash drive

Follow the steps below to copy a test plan from the unit's internal memory to a connected USB
Flash drive:

a. Make sure a USB Flash drive is inserted in the unit's USB Flash drive port ("USB MEM"
port), and then start from the "START-UP" menu:

TIME EREAKEE 89.-19-13
. GET EESULTS 16:18:16
» SAVE-REESTORE

SETUP

« IMIT FULSE LEMGTH

« DIAGHOSTICS

T -

Press the [4] key (SETUP).

b. The following screen will be displayed:

ANMALYSIS FPOIMTS

« MEASUREEMEHT UMHITS
« SHOT DESCEIFTIOH

« HUMEER OF CHAMHELZ
« HEST PRGE

L T O

Press the [1] key (ANALYSIS POINTS).

c. The following screen will be displayed:

1. OFEM TIMIHG

2. CLOSE TIMIMG
2. PREIMT SETTIMGS
4. TEST PLAMNS

Press the [4] key (TEST PLANS).

d. The following screen will be displayed:

1. LOAD TEST FLAM
2. PEIMT TEST FLAM
2. PEIMT FLAM DIE
4. ERASE TEST FLAM
=. SAVE TEST FLAM
6. COPY TO THUME DRIVE

Press the [6] key (COPY TO THUMB DRIVE).
e. The following screen will be displayed:
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EMTER TF HUMEEE
TO COFY TO FLASH DREY

TF HUMEBEER:

Type the test plan number to copy using the keypad and then press the [ENTER] key.
If you do not know the test plan number, you can first print a test plan directory using
the instructions in section 3.5.2. The selected test plan will be copied to the USB Flash
drive and the following screen will be displayed:

TF 1 SAVED TO THUME
DIEIVE AS PLAM_BG61

Press any key to return to the "START-UP" menu.
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TEST PLAN NUMBER 1

sSPsE2 121
Sieman=

MFR:
TYPFPE:s

COMMERT =

COMTACT TIME FARAMETERS

OFEM CcCLOsSE
MAX < msS o L ] i | OE=. 0
MIM <ms > D20 . 10 [ B R |
DELTA LLIM < msS > Q0 . O Lo L T A |
C—0O, O-C FARRAMS: LIVE DEAD
ME- CmE > Lo T P | 20000
MIM < msS > O20. 0 1S0.1

RESISTOR OMH—TIME FARAMETERS

OFEM CcCLOSE
MEE S msS > Lo [ | e R | [ D [ P}
MIM <msS > OO0 . O [ o [ P |
DELTA LIM <ms= > [ D | PO e} o Lo | R }
C—0O,.0—C FARRAaMS: LIVE DEAD
MA= CmsS s Q00 . O OO0 . O
MIK <mS > L [ | o R '} [ [ o Y |
TRAUVEL PARAMETERS
ETRE IEL O-TWL EBHC—BEK
mm M.~= mm mim
OFEMH HI O=SS.1 0O, S0 O03.0 ado=. 0
OFEMH LOKW OF4.9 O4. 20 O00. 0 OO0, 0
CLOSE HI O25.1 040,50 Q0<% , 1 OO0, 1
CLOSE LO OF43.9 0O2.5S0 Oo00.0 o0O0.0
UEL = Cx=CDISTdmFPF1L — ﬂPZ}RSTRﬂKEJ‘_

[——— Velocity
Calculation
Formula

C = 12.00 M-S

OFEMH SFPEED PAMHAELYSIS POIMTS:

FOIWT 1 = CORNTRACT
FPOINMT =2 = CONTACT PlLuus

O10. 0 ms

CLOSE SFEED AMNALYSIS FPOINTS:

FOIMT 1 = COMTACT
FOIMNT =2 = COMTACT MIMNWOS O10.0 msS

Figure 35. Typical Breaker Test Plan Printout
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47-63 ms -
2.8-3.8 cycles €— CLOSE Time Parameters
| —
_j Close FCoil
Pole A Conltact I“ L
Pole B Contact HJ
10 ms Z‘{ b
0.6 cycles —_‘—1 I
Pole C Contact | T
Contact travel indication )
Example of Close Operation Record P

Calculation For Contact Clasing Velocity Transducer Stroke = 80 mm

V=12.00/b meters/second €] Velocity
Calculation For Overtravel/rebound Calculation

S=120.0c/b milimeters Formula
Note: a,b and ¢ may be measured in any consistent units

Figure 36. Siemens SPS2 121 CLOSE Timing lllustration
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20-26 ms

1.2-1.56 cyeles ™ == OPEN Time Parameters
maxmum
] Trip Col
s Pole A Contact
‘ N\ |

\ Pole B Contact
\ Pole C Contact

— 10 ms

i 06 cycles

’T‘_‘“TT

\\ Contoct trovel indicotion

- ———

Example of Opening Operation Record vostpatfitoke:  idnn

Transducer Stroke = 80 mm
Calculotion For Contact Opening Velocity
V=12.00/b meter/second

Note: a,b and moy be measured in any consistont units

Figure 37. Siemens SPS2 121 OPEN Timing lllustration
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4.0 DIAGNOSTICS, VERIFICATION, AND TROUBLESHOOTING
41 Performing a Slow-Close Test

The CT-7000 S3 offers a unique “Slow-Close” test feature. This test measures the distance a
breaker’s contact travels from the fully opened position to the point of contact or “touch”
position, and the 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 transducer channel 1 are used for “Slow-Close” testing. The
CT-7000 S3 measures the contact touch and contact wipe for each contact channel. Contact
touch is the distance measured from the contact being fully open to the first position where the
contact channel is electrically closed. Contact wipe, or penetration, is the distance measured
from the contact’s first electrically closed position to the final closed, latching position.

Follow the steps below to perform a “Slow-Close” test:

a. Start from the “START-UP” menu:

TIME EBREAKERE 89-13-13
« GET EESULTS 160 18216
SAVESEESTORE

« SETUF

DIAGHOSTICS

O o L B e

Press the [5] key (DIAGNOSTICS).

b. The following screen will be displayed:

1 SLOW CLOSE TEST
» CHECE HOOELUF
. TEST TEAMSDUCER
« PEIMT DATA

. EMCODER FILTER
E COMTACT FILTER

_|'I LW R E

Press the [1] key (SLOW CLOSE TEST).

c. The following screen will be displayed:

ERERE SLOW CLOSE TEST
Ery CB GHD <1l SIDE

"EMTER" TO BEGIH

Press the [ENTER] key to begin the test.
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d. The following screen will be displayed:

COMTACT 18 OPEH
COMTACT 2@ OQPEH
COMTACT 22 OFEH

LIFT TO CLS EREEE HOl

Manually start closing the breaker and then press the "ENTER" key. The test results will
be printed and you will be returned to the “START-UP” menu. A typical test results
printout is shown in Figure 38.

BREAKER TIMING RESULTS - 50 H=z

SHOT HUMBER:
1z-~Z28--00

o o o [ =9

DATE: TIME: QO7=z<1:30

cCOMPAHY =
STATIOM:
CIRCUIT:
MFR:=
MODEL =

S~ M=
OFERATOR:

TEST: SLOW CLOSE

cCT TOuUuCH CT WIFE
cH 1 os.23 in O0.82& in
cCH = as.<41 in o0.&s8 in
cH = aog.40 in O0.&e9 in

Figure 38. Typical Slow-Close Test Results Printout

The breaker’s stroke is the sum of the contact touch and contact wipe distances.
NOTE
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4.2 Performing a Transducer Self-Test

You can check the transducer electronics by connecting the transducer to the CT-7000 S3 and
running a transducer self-test using the instructions below:

a. Start from the “START-UP” menu:

TIME ERERKEE 89-192-13
« GET EESULTS 168 18:16
» SAVE-RESTORE

. SETUF

2. DIAGHOSTICS

Jo L B e

Press the [5] key (DIAGNOSTICS).

b. The following screen will be displayed:

1. sLoW CLOSE TEST
2. CHECE HOOELF

3. TEST TRAMSDLUCER
4. PEIMT DATA

=. EMCODER FILTEE
2. COMTACT FILTER

Press the [3] key (TEST TRANSDUCER).

c. The following screen will be displayed:

TEAMHSDUCER TEST:

Ti= B.88 IH - B8@.a°
Ti= B.88 IN ~ BE@.@°
TZ= B.08 IN ~ BE@.@°

Fl= @.88 IM
Ri= B.88 IM
Fi= B.688 IH

k T1 - T3 refer to digital transducers. R1 - R3 refer to resistor type transducers.
NOTE

Move the transducer slider to a known distance and observe the display.
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d. The screen will be updated with the new transducer position information:

TEAHSDUCER TEST:
Ti= 5.88 IH » Zo@.8°

TZ= @.88 IM » B&6,8°
TZ= @.88 IM » B&6.8°

Fl= @.88 IM
Fi= B.88 IM
Fi= B.88 IM

If the transducer was moved 5 inches, the screen should display 5.00 IN. You can
continue to move the transducer slider and observe the screen values to make sure they
are correct. Press the [STOP] key to end the test and return to the “START-UP” menu.
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4.3 Testing the Cable Hookups

You can check the CT-7000 S3 contact cable connections to the circuit breaker using the steps
below:

a. Start from the “START-UP” menu:

TIME EREAKEE 89.-19-13
GET RESULTS 1@:16: 18
» SAVE-REESTORE

. SETUF

2. DIAGHOSTICS

RO

Press the [5] key (DIAGNOSTICS).

b. The following screen will be displayed:

1. sLoW CLOSE TEST
2. CHECK HOORUP

2. TEST TEAHMSDUCER
4. PEIMT DATA

=. EMCODER FILTEE
2. COMTACT FILTERE

Press the [2] key (CHECK HOOKUP).

c. The following screen will be displayed:

MAKE SURE BEERKER IS
I CLOSED POSITION

THEH FPREESS "STARET™

Make sure the breaker is in the CLOSED position and then press the [START] key.

d. The screen will be updated to show the status of each contact as shown:

2 =

1
' - -

"STRRET" TO RETEST
"STORP" TO ERIT

A report will also be printed on the thermal printer showing the status of each contact.
A contact closure is shown as “C” on the screen and on the printout. An open contact is
shown as “-” on the screen and on the printout.
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Press the [START] key to retest the cable connections, or press the [STOP] key to
end the test and return to the “START-UP” menu.

116



CT-7000 S3 USER’S MANUAL REV 1

44 Printing Raw Test Record Data

You can print the raw hexadecimal timing data collected by the CT-7000 S3 using the “PRINT
DATA” command. This feature is used mainly for factory diagnostic testing.

The CT-7000 S3 collects 20,000 data points in the one-second timing window. As a result, each
data sample is 0.05 ms apart. By looking at the time marker and the data point, you can find the
channel activities vs. time in the timing record.

To print the CT-7000 S3 timing data from memory:
a. Start from the “START-UP” menu:

TIME EREAKEE 89.-19-13
GET RESULTS 1@:16: 18
» SAVE-REESTORE

. SETUF

2. DIAGHOSTICS

RO

Press the [5] key (DIAGNOSTICS).

b. The following screen will be displayed:

sLOW CLOSE TEST
CHECE HOOELF
TEST TREAMSDUCEER
PRIHNT DATA
EMCODER FILTER
COMTACT FILTERE

T R

Press the [4] key (PRINT DATA).

c. The following screen will be displayed:

STARTIMG ADDRESS?Y:

Enter the starting address boundary by typing a number from 0 to 9. Pressing the [0]
key will start printing the data at address location O, or the first data point. Pressing the
[1] key will start printing the data at address location .10000 second.
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d. The following screen will be displayed:

1. EVEREY FOIMT
2. EVERY 3 FPOIMTS

Press the [1] key to print every data point. The data points will be printed and you will
be returned to the “START-UP” menu.

Press the [2] key to print every 5 data points. The data points will be printed and you
will be returned to the “START-UP” menu.

A partial data points printout is shown in Figure 39.

Due to the large number of data points, even selecting the “Every 5 Points”
option will produce a VERY long report printout!

WARNING
‘réni 1 2 32 4 S5 &6 U1 U2 U3 I EXI ?T gT gT TRU1 TRUZ TRU3
.00000 FF, FF FF 00 00 00 00 00 OO0 80 7F 01 00 OO0 8000 8000 8000
.0002% FF FF FF 00 00 00 OO0 OO OO 80 80 01 0O 00 8000 8000 8000
.000S0 FF FF FF 00 00 OO0 OO0 OO0 OO 7PF 80 01 00 OO0 8000 8000 8000
«.0007S FF FF FF 00 00 OO0 OO0 OO0 00 7F ?F 01 00 00 8000 S000 S000
.00100 FF FF FF 00 00 OO0 OO OO0 QO 7E 80 O 00 8000 8000 B0O0O0
.00125 FF FF FF 00 00 OO0 OO 00 7C 7F 01 OO0 00 8000 8000 8000
.001S0 FF FF FF 00 00 00 OO0 00 00 7A 80 01 00 00 8000 8000
-.0017S FF FF FF 00 OO0 OO OO OO0 OO 78 7F O1 OO0 00 8000 8000 8000
ol )0 FF FF FF 00 00 DO O0 OO0 OO 76 7F O1 00 OO0 8000 8000 [=]
.0022% FF FF FF 00 0D OO0 OO0 00 OO0 73 7F 01 00 00 8000 28000 8000
.00250 FF FF FF 00 0O 00 00 00 71 80 01 00 00 82000 8000 8000
.00275 FF FF FF 00 00 OO0 00 00 00 &E ?7F 01 00 00 8000 28000 8000
.00300 FF FF FF 00 00 OO 0O 00 &C 80 01 00 00 8000 8000 8000
.00325 FF FF FF 00 OO0 OO0 OO0 00 00 &A 7F 01 00 00 8000 8000 8000
.003%0 FF FF FF 00O OO OD OO0 00 OO0 68 80 01 00 OO0 B8O 8000 8000
.0037% FF FF FF 0D 0D 00 00 OO0 &7 7F 01 00 OO0 8000 8000 8000
.00400 FF FF FF 0D OO0 OO0 00 00 00 &6 01 00 00 8000 8000 8000
00 00 OO0 OO0 65 7F O1 00 OO0 8000 8000 S000
00 00 00 00 7F 01 00 OO 8000 8000
00 OO 0D OD 63 7F 01 00 OO0 8000 8000 S000
00 DO OO &3 7F 01 OO0 OO 8000 8000 8000
00 OO 0D &2 7F 01 OO0 OO 28000 8000 8000
00 OO OO0 &2 7F 01 OO0 OO0 8000 S000 8000
00 OO OO0 &1 7F 01 OO OO 8000 B000
00 OO OO0 &1 7F O1 OO OO 8000 8000
0D OO OO0 &1 7F 01 OO0 OO0 8000 8000
0D OO 00 &1 7F 01 OO OO0 8000 S000 8000
00 00 Q00 &0 7F 01 OO0 QOO0 8000 8000 8000
00 00 00 &0 7F 01 OO0 00 S000 8000 8000
00 00 00 60 7F 01 OO0 OO0 8000 8000 8000
00 00 00 SF PF 01 00 OO0 8000 8000 8000
00 00 00 SF ?F 01 00 OO0 8000 8000 8000
00 00 00 SF ?F 01 00 OO0 8000 8000 8000
00 00 OO0 SF 7F 01 00 00 8000 8000 8000
00 00 OO0 SF 7F 01 00 OO0 8000 8000 8000
00 00 OO0 SF 7F 01 00 OO0 28000 8000 8000
00 00 OO0 SF 7F 01 00 OO0 8000 8000 8000
00 OO0 OO0 SF ?F O1 OO0 OO 8000 8000 8000
00 OO0 OO0 &0 7F 01 OO0 OO 2000 8000 8000
00 00 OO0 &0 7F 01 OO0 OO0 8000 8000 8000
00 00 00D 7F 01 00 OO0 8000 8000 S000D
00 00 61 7F 01 OO0 OO 8000 8000 8000
00 DO OD &1 7F 01 OO OO 8000 8000
00 OO OO0 &2 7F 01 OO0 OO 8000 8000 8000
00 OO0 OO0 &2 7F 01 OO0 OO0 8000 8000 8000
00 OO0 00 &3 7F 01 OO0 OO0 8000 8000 8000
00 O0 OO0 63 7PF O1 OO OO 8000 8000 8000
00 OO0 OO0 &4 7F O1 OO0 OO0 8000 8000 8000
00 OO0 00 &4 7F 01 OO0 OO0 8000 8000 8000
00 00 00 &4 7PF 01 OO0 00 8000 8000 8000
00 00 00 64 ?F 01 OO0 00 8000 8000 8000
00 00 00 &4 7F D1 OO OO0 8000 8000 8000
00 00 00 64 PF D1 OO OO0 8000 8000 8000
00 00 00 64 PF D1 OO OO0 8000 8000 8000
00 00 00 63 7F O1 fala] ==
on . . -

Figure 39. Partial Data Points Printout
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4.5 Troubleshooting Guide

PROBLEM DESCRIPTION

CT-7000 S3 will neither trip nor
close the breaker.

Getting following message when
using external trigger:

TRIGGERE FRALULT
MO TRIGGER

Missing timing or transducer
channels on report and graphic
output.

No contact time (0 ms) in Trip or
CLOSE test.

No contact time (0 ms) in CLOSE-
OPEN test.

Suggested Solution

Make sure you hold down the [ARM] switch during each test.

Check the OPEN or CLOSE fuses.

Check the initiate leads.

o  For a “Positive Trip” circuit, one CLOSE lead and one OPEN
lead should be connected to the positive side of the power
supply.

o For a “Negative Trip” circuit, one CLOSE lead and one OPEN
lead should be connected to the negative side of the power
supply.

Trigger voltage was not detected by the CT-7000 S3.
Check the external trigger input to the CT-7000 S3.

Make sure the external trigger signal is present when the CT-7000
S3 displays the “AWAITING TRIGGER” message on the screen.

Timing or transducer channels were not turned on. See section
3.2.8 for instructions on how to turn on the contact and
transducer channels.

Make sure only one side of the breaker is grounded.

Make sure the breaker operates on the OPEN or CLOSE test only.
A dual operation OPEN-CLOSE or CLOSE-OPEN will result in a Oms
reading.

The CT-7000 S3 contact channels may be damaged or the cables
may be bad. Try the “Check Hook-UP” test (see section 4.3).

Make sure the breaker contacts complete the transition from the
OPEN (initial state) to the CLOSE state, then 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 10ms. The CT-
7000 S3 has a 10ms de-bounce time so any contact state less than
or equal to 10ms is invalid.

Try the CLOSE-OPEN test using contact channel #1.
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When performing an OPEN-CLOSE
test, the breaker opens but will not
close.

No data or erratic reading on travel
transducer.

No activity on “V2” or “V3” voltage
input channel.

How do | turn on automatic printing
of test reports?

Delay between OPEN to CLOSE is probably too short. Increase the
delay time.

Bad transducer. Perform a transducer diagnostic test using the
instructions in section 4.2.

Transducer slider is not secured to timing rod.

Transducer is not secured properly.

The “V2” and “V3” voltage sensing input channels require a
voltage change greater than 30V.

Please see section 3.2.3.
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5.0 APPENDICES
5.1 APPENDIX A - ITE Model 14.4K Circuit Breaker Timing Charts and Reports

f I - r
OVER TRAVEL FULLY CLOSED |
- - — T "’I‘ - PN : —1 7
£ L
] o I r
AP1=1.5" i CONTACT PENETRATION |
/ ] 11/8 INCHES # 1/8 |
HENEY N\ 1 ; \ I
Y A AN 1 L
——— P T N ¥ )
oI / N ] ]
| | \U CONTACT INDICATION | |
RN B [ N [ ] |
I [ OPENING CURVE I [ 1
—t AT RATED CONTROL .
oz \ " vourace / Bounce-Back !
3 s | / i . - !
an i / - J
= \ INT pn [
- POINT "P
4 JL—'*L '_Afﬁré'ﬁéﬂlm&
=) STROKE
g Y [I‘- OLTAGE I 7 INCHES # 1/4———
>
N\
g / AP2=35" ! ,
= \ / — ; I
i \ / ] -1 ;
\ 1 1 11 1 [
7 CONTACT SPEED 7 TO 8 FT, PER SEC. I
e A= MEASURED OVER 2 INCHES OF o
— TRAVEL AFTER 1 1/2 INCHES OF CDNIIACT TRAVEL
‘J | | | |
) ]
i - . —
P |
e "& L
§—COIL ENERGIZED I 1 FULLY OPEN
LT ] TIME IN CYCLES, | [ 11
TYPICAL NO LOAD TRAVEL CLRVES FOR OPENING AND CLOSING OPERATIONS
AT RATED CONTROL VOLTAGE
\ [ ] |
B ] FULLY CLOSED |
‘ Lo N\ I
L ! I\ I\ Y
,,,,,, B AE I
|l | |
Y | | i
1 1]
ya AV -
L] Il / )
1 T
1 N ——+
. A T
IR | /
| W-reclosecurve | | { |
= f
G \ [
£l | / JARA\ I 1
] \ / \
il \ \ 1 N
¢ / \ | T
. 1 T
ER / |
z \ / B 1
E L n 1 -
= . ——TRIPFREE | | | T
= / / ‘\' — curve “ +— T
I I8
\ o/ \ |
-\ N
i { v i \ B
| wd | 1 N
— N N T S N — e ] "
—cOiENERGIZED | 1 1 [ FULLY OPEN | ‘
1T ] T T T IME N cvcLes [N I S N I I O I A T

TYPICAL NO LOAD TRAVEL CURVES FOR RECLOSING AND TRIP=FREE OPERATIONS
AT RATED CONTROL VOLTAGE

ITE Model 14.4K Circuit Breaker Timing Charts
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LEGEND
1000 MILLISECONDS

W

80

@ W W W

800

45051]]55[1

400

| RN |

240

W m

100

20

= B

- Contact Touch Distance s

< Peak To Peak Travel >

ITE Model 14.4K Circuit Breaker CLOSE-OPEN Timing Chart
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BREAKER TIMING RESULTS - 60 Hz

SHOT HUMBER: OQOO0OO7
DATE: OS~-01-03 TIME: 13 18942

cOMPARY e UgHGUARD IMNSTRUMEMNT
STATIOMN:

CIRCUITs

MFR=

MODEL =

S~Hz=

OFERATOR:=

TEST: CLOSE — OFEH

CONTACT CLOSE TIME

=H TIME CYCLES BOUNHCE
cms > cems >

i 17v2.00 10.32 ooZ2. 50

= 170. 7o 10. 24 o000 . 20

e | 170. S0 10.2% o000 . OO

cONTACT OFEM TIME

cH TIME CYCLES BOUNCE
Ems > cms >

125. 00 11.10 o132. =40

19&. 70O 11.820 ooQ. 10

=2
3 ooo. oo o0, a0 19 . 20

CONTACT LIUVUE TIME

cH TIME CYCLES
cmsS >

o13. 00 oo. 78

QoZs . 00 o1 .5s

Qo0 . 00 oo. oo

DN+

PEaAK TO PEAK TRAUVEL <in >
T1 '
o7 .44

CcCH1i TOUWUCH DISTAMCE <in 2>
oSs. 93

Ui HOMIMAaL UOLTAGE = <48 uUOLTS
Ui MIMIMUM UOLTAGE = 45 uUOLTS
IMITIATOR CURREHNT = OS.sS ANMPS

SHOT LEHGTH:= 1 SECORND
IMNSERTION RESISTOR: ~NO

TRIGGER: INTERHMHAL
DELAY = cCLOSE CH #1

ITE Model 14.4K Circuit Breaker CLOSE-OPEN Tabulated Report
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1000 MILLISECONOS

T TR I

& W W

; .................
L
—

B W B B 5 0

100

7

=

U

= o -

ITE Model 14.4K Circuit Breaker OPEN-CLOSE Timing Chart
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BREAKER TIMING RESULTS - 60 Hz

SHOT HUMBER: 0008
DATE: O9-01-03 TIME: 13 208 37

cOMFAMHY s UsHGUAaRD IMNSTRUMENT
STATIOMN:

CIRCUITs

MFRs

MODEL =

S~

OFERATOR:

TEST: OFEN — CLOSE

CONTACT OFEH TIME

cH TIME CYCLES BEOUNCE
cms 2 CmsS >

1 Q34 . 20 o2 . 0s o011 .00

=2 o324 . 20 oz.05s aoo. 20

=32 O30 . S0 o1 .84 ooo. 7o

CONMTACT RECLOSE TIME

cH TIME CYCLES BOUNCE
Ems > <mS >

=291.10 17497 ozZ3. 50

=2 =29=2.30 17.5<4 O15S. a0

32 =292 .80 17.57 oZ25S. 80

CcCONTACT DERD TIME

cH TIME CYCLES
cms >

1 2S5 .20 15.41

=2 =Z2=82. 10 1S5. 49

= Z26a2. 20 1s5. 773

FPEAK TO PEAK TRAUVEL <in >
T1
ovV.=1

Ui HNOMIMAL VOLTAGE = @S2 UOLTS
Ui MIMIMUM UOLTAGE = 47 uUOLTS
INMITIATOR CURREHRNT = 0OS.7 AMPS

SHOT LENGTH:= 1 SECOND
IMNMSERTION RESISTOR: ~O
TRIGGER:= INTERHAL
DELAY:s 100 msS

ITE Model 14.4K Circuit Breaker OPEN-CLOSE Tabulated Report

125



REV1 CT-7000 S3 USER’S MANUAL

5.2 APPENDIX B - Siemens TCP Breaker Velocity Calculation

i 47-63 ms
2.8-3.8 cycles
| .
—j Close |Coil N
Pole A Coqtuct Hl [~
| |
Pole B Confoct HJ
06 oyces T .
Pole C Contact /1 J T
L
Contoct trovel indication
Example of Close Operation Record Colaciiidle = B

Transducer Stroke = 80 mm

Calculation For Contact Closing Velocity
V=12.00/b meters/second
Calculation For Qvertravel /rebound
S$=120.0c/b millimeters
Note: a,b and ¢ may be measured in any consistent units
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5.3 APPENDIX C - Siemens SPS2 Breaker Velocity Calculation

20-26 ms

1.2-1.36 cycles
moximum
Trip Coi

s \\ ' Pole A Contact
\ Pole B Contact
Pole C Contact
T:_i | 10 ms
E [, 0.6 cyces
0
| L
\\ Contact trovel indicafion
: i Contact Stroke =120mm
Exomple of Opening Operation Record el it

Calculation For Contact Opening Velocity
V=12.00/b meter/second

Note: a,b and  may be measured in any consistant units
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APPENDIX D - CT-7000 S3 Test Plan for Siemens SPS2

5.4
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TEST PLAN NUMBER 1

MFR:
TYFE:s
COMMERT =

sSPsE2 121
Sieman=

COMTACT TIME FARAMETERS

MAE CmsS o
MIKM <ms >
DELTA LI

C—0O, O—-Z FrAaRAamMsSs

MAEH CmS o
MIM <msS D>

M Cms D

OFEM

L ] |
D20 . 10
[ P T

LIUE

L e P |
oZzZ0.0

CcCLOsSE

QE=Sa 0O
[ L5 S |
o L P S |

DEAD

Z200.0
15S0.0

RESISTOR

OH—TIME FARARAMETERS

OFEH CLOSE
MR < mS > L e Y s | o000
MIM <msS > L | o P | Qo0 . o
DELTA LIM < ms > L Do [ P e} aoa. o
C—0O, 00— FAaRAarMS: LIVE DERAD
MA= dmsS > Lo T o Y o} OO0 . O
MIK <mS > L [ | o Y '} [ [ o Y |
TRAUVEL PARAMETERS

ETRE LIEL O—-TWL EBHC—BEK
mm M.~= mm mim

OFEMH HI O=SS.1 0O, S0 O03.0 ad=. 0
OFEMH LOKW OF4.9 O4. 20 O00. 0 OO0, 0
CLOSE HI O25.1 040,50 Q0<% , 1 OO0, 1
CLOSE LO OF43.9 0O2.5S0 Oo00.0 o0O0.0
VUEL = CxLCDISTCAmPL — AFZ2 b-STROKE]
S = 1Z2.00 M=

OFEMH SFPEED PAHAELYSIS POIMTS:

= CONTARCT
FOIMT = = CONTARCT PLuUsS

FOIKWT 1

O10. 0 ms

CLOSE SFEED AMNALYSIS FPFOINTS:

FOIMNT 1

= COMTACT
FOIMT 2 = CONTACT MIMHJS O10.0 msS
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5.5 APPENDIX E - CT-7000 S3 Transducer lllustrations

Rotary Transducer on Alsthom HE 1014 Circuit Breaker
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% !

Rotary Transducer on Federal Pacific Circuit Breaker
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Resistor Transducer on Vacuum Circuit Breaker
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5.6
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APPENDIX F — CT-7000 S3 Accessories

ON-LINE
TIMING PROBES

part no 9021-OT

LINEAR
TRANSDUCERS

10" part no 9087-UC
25" part no 9088-UC

ROTARY
TRANSDUCER

part no 9090-UC

ABB AHMA-8
mechanism
transducer

Part no 9085-UC

DUAL GROUND
PROBES
(3 probes)

part no 9021-DG

ROTARY
TRANSDUCER
WITH
MAGNETIC
MOUNT

part no 9091-UC

RESISTOR-TYPE
TRANSDUCER

part no 9093-UC
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DOBLE TRANSDUCER ADAPTER
Part no 9084-UC

The Doble Transducer Adapter can be used to interface any Doble
travel transducer to a Vanguard circuit breaker analyzer.

CALIBRATION INFO
MODEL: Doble Adapt
CAL DATE: 271212012

5iN: DTA2712201208
DUE DATE: NIA
BY: KP

A

Connected to Doble
rotary transducer
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