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SAFETY SUMMARY

Y2/12: (;$&7 23(5%$7,1* 352&('85(6
Any deviation from the procedures describedfs User's Manual may create one or more
safety hazards, may damage the CT-8000 S&use errors in the test results. Vanguard
Instruments Company, Inc. assumes no liabitityunsafe or improper use of the CT-8000 S3.

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

6$)(7< :$51,1*6 $1' &$87,216
Only trained operators shall use the 8000 S3. All devicesider test shall beff-line andfully
isolated. Do not perform test procedures or sem@ianless another person is also present who
is capable of rendering aid and resuscitation.

'2 127 02',)< 7(67 (48,30(17
To avoid the risk of introducing additional or unknown hazards, do not install substitute parts or
perform any unauthorized modification to any CdB8 S3 test unit. To ensure that all designed
safety features are maintained, it is highfcommended that repairbe performed only by
Vanguard Instruments Company factory personnel or by an authorized repair service provider.
Unauthorized modifications can cause safefzards and will void the manufacturer’s
warranty.

:$51,1*
Do not remove test leads during a test. Failurdged this warning can result in electrical
shock to personnel and dzage to the equipment.
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&219(17,216 86(' ,1 7+,6 '2&80(17

This document uses the following conventions:
€ A key or switch on the CT-8000 S3 is indicatgd@g%] and[SWITCH] .

€ Menu options are referenced aMIENU OPTION
€ Screen and menu names are referenced as “SCREEN/MENU NAME”".
€ The terms “test record” and “testhot” are used interchangeably.
€ CT-8000 S3 LCD screen output is shown as:
104)/.
104)/.
104)/.
104)/.
104)/.

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

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

€ Warning messages are indicated as:

A Warning message

WARNING

€ Important notes are indicated as:

l Note details
NOTE
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,1752'8&7,21
*HQHUDO 'HVFULSWLRQ DQG )HDWXUHYV

The CT-8000 S3 is Vanguardigtio generation EHV circuit briear analyzer. The CT-8000 S3 is
available with 3 (part number 9103-UC) or 6 contact timing channels (part number 9104-UC).
The CT-8000 S3 can fully analyze a circuit breagerformance by measuring the main contact
and resistor contact time, stroke, velocity, oseavel, bounce back and contact wipes. Also, an
outstanding feature of the CT-8000 S3 is ahdity to perform dynamic resistance tests on

circuit breaker contacts.

‘'\QDPLF &RQWDFW 5HVLVWDQFH 7HVW

The CT-8000 S3 can perform dynamic-resistéests using a 200-ampere, built-in, DC power
supply. One channel is available for perfargna dynamic contact resistance test. The
resistance measuring range is from 1 micro-diom,999 micro-ohms. The resistance chart can
be used to analyze the circuit-breaker cacit condition during the CB operation. This
important feature can help detect circuit-brkar contact erosion or other contact problems
that cannot be detected in static resistanceste. The CT-8000 S3 can also be used as a 200-
ampere micro-ohnmmeter to testircuit-breaker contact resistae and bus connections, or can
be used for other applications wherd@w-resistance measurement is required.

&RQWDFW 7LPLQJ ,QSXW &KDQQHOV

The CT-8000 S3's dry contact timing channgldd 6 channels) are used to time the circuit
breaker main contacts. Each main contact tignchannel is capable of detecting the main
contact and insertion resistor contact timenling results are displayed in milliseconds and
cycles. The CT-8000 S3's timing window lectable between 1 second, 10 seconds, and 20
seconds.

S5HVLVWRU 7\SH 7TUDQVGXFHU ,QSXWYV

The CT-8000 S3 offers 3 resistor type transdugaut channels. These input channels are used
to interface with any resistor-type transdeis to monitor the circuit breaker motion.
Transducer resistance ranggem 200 Ohms to 10K Ohms.

%UHDNHU 6WURNH DQG 9HORFLW\

Three dedicated digital travel transduceractmels are available on the CT-8000 S3 for
measuring circuit-breaker contact stroke, velocity, over-travel, and bounce back. With the use
of the Vanguard digital travel transducers, meit 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 aaesommodated by the CT-8000 S3. Special feature
is also available to “Slow-Close” test thicuit breaker and obtain a test result report.
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9ROWDJH ORQLWRULQJ &KDQQHOV

The CT-8000 S3 features thredtage monitoring input channels (V1, V2, and V3). The V1
voltage channel is dedicated to monitoring théstation DC supply or coil voltage (0-255 V, DC
or peak AC). The nominal and minimum DC suppltage 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 inputacimels, 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 aitly are plotted on the graphical report. Three timing events
of the V2 and V3 activities are recorded and printed on the tabulated report.

%UHDNHU ,QLWLDWH )HDWXUHV

A built-in solid-state initiate device is ustmloperate a breaker from the CT-8000 S3.

Operational modes include OPEN, CLOSE,-@RBEISE, CLOSE-OPEN, and OPEN-CLOSE-OPEN.
Multiple operation like OPEN-CLOSE, CLOSE-@REQPEN-CLOSE-OPEN can be initiated by
using a programmable delay time (in milliseconds) or by sensing a specific breaker contact
condition.

23(1 &/26( &RLO &XUUHQW ORQLWRULQJ

One built-in, hall-effect sensor records the ENFCLOSE coil current amplitude and waveform.
The circuit breaker’s coil current wavefornffextively, a coil perfanance “fingerprint” or
“current profile”, can be used as a diagniesiool for analyzing the circuit breaker’s
performance.

&RPSXWHU ,QWHUIDFH

The CT-8000 S3 can be computer-controlledive USB or optional Bluetooth interface.
Windows-based Circuit Breaker Analysis Softwagrovided with each unit. Using this
software, circuit breakers can be timed from tRE. Test records can be retrieved from the CT-
8000 S3 and then stored on the PC for futanalysis and report generation. Circuit breaker
test plans can also be created on the PC and transferred to the CTS80@@iditionally, test
records can be automatically exped in Excel, PDF, and XML formats.

%XLOW LQ 7TKHUPDO 3ULQWHU

The CT-8000 S3's built-in 4.5" wide thermahiar can print the breker contact analysis
results in both tabular and graphic formats.

8VHU ,QWHUIDFH

The CT-8000 S3 features a back-lit graphicdc@ien (240 x 128 pixels) that is viewable in
direct sunlight and low-light levels. A ruggedi®&y "QWERTY"-style membrane keypad is used
to control the unit and input information.
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, QWHUQDO 7HVW 5HFRUG DQG 7HVW 30DQ 6WRUDJH

The CT-8000 S3 uses Flash memory to store @pQ@dest records internally. Test records can
be recalled and printed on the urstbuilt-in 4.5" wide thermal prier. Test records can also be
transferred to a USB Flash drive or exporte@ t®C via the USB port or Bluetooth (optional)
with the included Windows-based software.

Up to 100 circuit breaker testgmhs can be stored in the CT-8000 S3's Flash memory. A test plan
is comprised of all circuit breaker performargggecifications (contact time, stroke, velocity,

etc.). When a test plan is used with a timiegt, a Pass/Fail report is generated by comparing

the actual performance with the specificatiomsthe stored test plan. Test plans can be
transferred to the CT-8000 S3 from a USB Flash drive, or from a PC via the USB port or
Bluetooth (optional).

((IWHUQDO 7HVW 5HFRUG DQG 7HVW 30DQ 6WRUDJH
A USB Flash drive can be used to store andsteartest plans and ufp 999 test records.
'LDIJQRVWLF &DSDELOLWLHYV

The CT-8000 S3 can perform diagnostics®miernal electronics. Diagnostics can be
performed to verify contact cable connections andest the travel transducer’s electronics.

2SWLRQDO YHDWXUHYV
32Q OLQH" 7LPLQJ ORGH

In addition to the conventional off-line timing mode, the CT-8000 S3 also offers an optional
three-phase “on-line” timing mode. In this modége CT-8000 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 timelerived from the time of trip, or close coil
initiation, to the breaker’s bushing current breakaake as detected by a AC clamp-on current
sensing probes. Trip/Close curremaveforms are also capturdgy an external clamp-on DC
current probe.

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

'XDO *URXQG 7THVWLQJ ORGH

With the optional dual ground testing mode,&lCT-8000 S3 can measure a CB contact time
with ground being applied to both sides of thashings. The clamp-on probe is connected to
one side of the CB safety ground straps, and asig®al is coupled to this strap. A sensor on
the probe will detect a change in the induced gighal when the CB contact is opened or
closed.

%WOXHWRRWK ,QWHUIDFH
The optional Bluetooth interface can be usedaoelessly connect the CT-8000 S3 with a PC.




CT-8000 S3 USER’S MANL REV

THFKQLFDO 6SHFLILFDWLRQV

7TDEOH &7 6 7THFKQLFDO 6SHFLILFDWLRQV
TYPE 3RUWDEOH FLUFXLW EUHDNHU DQDO\]HU
PHYSICAL SPECIFICABC " [ "+ [ FP [ FP [ FP :WLJKWNJ OE
INPUT POWE 9DF $ +]
DRY-CONTACTINBL FKDQQHOV 8& RU FKDQQHOV 8V8 W & I DRYIDLHQO FAROQQV G R W HFQ G
UHVLVWRU FRQWDFW WLPH
TIMING WIND&Y VHFRQG VHFRQGY RU VHFRQGV
TIMING RESOLUT®D “ PLFUR VHFRQGV # VHF GXUDWLRQ

“ PLFUR VHFRQGV # VHF GXUDWLRQ
“ PLOOLVHFRQGV # VHF GXUDWLRQ

TIMING ACCURA( RI UHDGLQJ * PV # VHFRQG GXUDWLRQ

DRY-CONTACT CHANNEL PROTE( $O0 FRQWDFW LQSXWV DUH JURXQ G HG XR 8 UR WHHRWWH G (BS1OW QAKVD Y @HDA
GLVFKDUJH

DRY-CONTACT DETECTIONR/ &ORVHG /HVV WKDQ 2KP

2SHQHG JUHDWHU WKDQ RKP
INSERTION RESISTOR DETECTION F + RKPV
TRIGGER INPUT VOLT/ 2SHQ &ORVH WULJJHU YROWDJH 9 % 9 '& RU SHDN $&

VOLTAGE SENSING INPUTRA 9 DQDORJ LQSXW % 9 '& RU SHDN BE GVH@Y ISULYW Y ROWDIH OHY
9 DQG 9 YROWDJH SUHVHQFH DEVHQF H: GRUWSHFDIWR §&L QUSKVRUG HQG 9
SULQW WLPLQJ HYHQWYV

BREAKER OPERATED ,QLWLDWH 2SHQ &ORVH 2SHQ &ORVH &ORVH 2SHQ 2SHQ &ORVH 2SH(

BREAKER INITIATE CAPAC $ 9DF GF PDJ[
INITIATE CURRENT READINGR; RQH QRQ FRQWDFW +DOO HIIHFW VHQWXR$& = DPS UDQJH GF WR
DIGITAL TRAVEL TRANSDUCER §\N GLJLWDO WUDYHO WUDQVGXFHU FKIDQQHOVL®®LQHDU UDQJH o
URWDU\ UDQJH o GHJUHHV * GHJUHHV
RESISTOR TYPE TRANSDUCERSM FKDQQHOV RKP * . RKPV
CONTACT TRAVEL POINT DIFFER PHDVXUHV 3VORZ FORVH" FRQWDFW SRUDOWGIGVWDQFHY UHVXOWYV FD(
DYNAMIC/STATIC RESISTANCE R + PLFUR RKPV DFFXUDF\ “ RI UHDGLQJ “ PLFUR RKPV
RESISTANCE TEST CURR DPSHUHV PDJ|
DISPLAY EDFN OLW /&' VFUHHQ [ SL[HOV LIXMHPDQEOBG RZQOHU KWK W VXQO
PRINTEF EXLOW LQ " ZLGH WKHUPDO SULQWRQWXDW WD DRYS$OL @ VY B RRAKP ¥ UIDGEH(

WDEXODWHG WHVW UHVXOWYV
INTERNAL TEST RECORD STOF 6 WRUH XS WR WHVW UHFRUGYVY DQG WHVW SODQV
EXTERNAL TEST RECORD STOlI 86% )ODVK GULYH LQWHUIDFH IRU H[WRQGQWBWWERODQN RI WHVW UHFR
COMPUTER INTERFAC 2QH 86% SRUW RSWLRQDO %OXHWRRWK ZLUHOHVV LQWHUIDFH
PC SOFTWAR :LQGRZVS EDVHG %UHDNHU $QDO\VLV VRISZDKEM LQFOXGHG ZLWK SXU
CABLE IXUQLVKHG ZLWK IXOO VHW RI WHVW OHDGV

OPTION WUDQVSRUWDWLRQ FDVHV DYDLODEOUWHDIRWGWKHU&7 RQ 60 IDQHCGVWAPD QU
PRGH GXDO JURXQG WHVWLQJ PRGH %OXHWRRWK LQWHUIDFH

SAFETY GHVLJQHG WR PHHW 841 &% QG kR G\DW Y

ENVIRONMEN 2SHUDWLQJ f& WR f& f) WR )
6WRUDJH f& WR f& f) WR f)

HUMIDIT® 5+ # f& f) QRQ FRQGHQVLQJ
ALTITUDE P IW WR IXOO0 VDIHW\ VSHFLILFDWLRQYV
WARRANT' RQH \HDU RQ SDUWV DQG ODERU

l The above specifications are validratminal operating voltage and at a

temperature of 28C (77F). Specifications may change without prior notice.
NOTE




REV 1 CT-8000 S3 USER’S MANUAL

&7 6 &RQWUROV DQG ,QGLFDWRUYV

The CT-8000 S3’s controls and indicators aogvahin Figure 1 below. A leader line with an
index number points to each control and indicgtahich is cross-referenced to a functional
description in Table 2. The table describes thecfion 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-8000 S3. Accidemiguise of the controls will usually cause no
serious harm. Users should also be familiar wlith safety summary found on the front page of
this User's Manual.

o Digital Circuit Breaker Analyzer

CEEEEEEEEEE
PNEHEONMNEOEER
@y [PEEENEEHOEE
BENEMNEEHOEE

JLIXUH &7 6 &RQWUROV DQG ,QGLFDWRUYV
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7TDEOH JXQFWLRQDO '"HVFULSWLRQV RI &Z/FDWRURRQWUROV DQ((
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35( 7(67 6(783
/&' 6FUHHQ &RQWUDVW &RQWURO

To increase the LCD screen contrast, press and hold3h&ey for two seconds. Release the
button when the desired contrast level has been reached.

To decrease the LCD screen contrast, press and holdTth&ey for two seconds. Release the
button when the desired contrast level has been reached.

SULQWHU 3DSHU &RQWURO
To advance the thermal printer paper, press and releasq 8iekey.
To retract the thermal printer paper, press and release[tmg key.
SULQWHU 3DSHU

The CT-8000 S3’s built-in thermal printses 4.5-inch wide thermal paper for printing test
results. To maintain the highest print quality atedavoid paper jams, the use of thermal paper
supplied by Vanguard Instruments Company glyi 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: TP4-CS

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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SHSODFLQJ WKH 7KHUPDO 3ULQWHU 3DSHU

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

€ Unscrew the two large printer coverrsevs 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 bedésn the paper pocket and the rubber roller.
The printer will automatically pull the paper under the thermal head.

Place the paper roll into the paper holder.

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

Re-install the printer cover.

ah dh

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

n ©oodh dh b

NOTE
The thermal paper will show a red stripeitalicate that the roll is about to run out
of paper.
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23(5$7,1* 352&('85(6
&DEOH &RQQHFWLRQV
&RQWDFW &DEOH &RQQHFWLRQV

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

l It is advisable to ground one side of tbentacts for most testing purposes. If a
breaker is floating or un-grounded, ensure that the contact channel inputs are
NOTE Protected against static discharge.
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J)LIXUH 7\SLFDO 3KDVH &LUFXLW %UHDNHU &RQQHFWLRC
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RED BLK BLK RED

Typical Series Contact Hookup
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,QLWLBDOVH &R QHFWLRQV

The CT-8000 S3 can trip or close breakers thr@ugolid-state device operating on any AC or
DC control voltage ranging from 10 to 300 Vdiseth the trip and close circuits are protected
by 5 Ampere fuses. A typical B{p and DC close control cir¢wonnection is shown in Figure

4. A typical DC trip and AC close control circuit connection is shown in Figure 5.

Positive Trip Circuit
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CT-8000 /3"
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J)LIXUH 7\SLFDO '& 7THORVDH)GRQWURO &LRIGXLW &RQQHFWL

Auxiliary switches, in series with the OP&Nd CLOSE coil control circuit, are used to

interrupt the coil current.
NOTE
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‘\QDPLF 5HVLVWDQFH 7HVW &RQQHFWLRQV
A typical connection for performing a dynamésistance test is shown in Figure 6.

A Do not modify the length of the CT-8000 S3 current cables.
WARNING

CONTACTS
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JLIXUH 7\SLFDO '\QDPLF 5HVLVWDQFH 7THVW &RQQHFWLRQ
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2Q0LQH 7LPLQJ &RQOGHKFREWQRQDO 2DWEHH LPLQJ |

In addition to the conventional off-line timing mode, the CT-8000 S3 also offers an optional
three-phase “on-line” timing mode. In this modége CT-8000 S3 captures the breaker’s trip or
close time, the trip/close coil current “fingerptl’, the battery supply voltage, and auxiliary

switch times while the breaker is still in servitle trip/close time is derived from the time of

trip, or close coll initiation, to the breaker’s bushing current breaker make/break as detected by
a AC clamp-on current sensing probes. Trip/Ctageent waveforms are also captured by an
external clamp-on DC current probe.

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

The CT-8000 S3 On-Line timing mode requiresutie of 3 AC current sensors (provided with
the Online Timing Option, Part no. 9103-OTijnmnitor 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, Pad. 9103-OT). The On-kitiming mode requires
the External trigger to be connected. Pleasee Figure 8 for the On-Line timing test
connections.

1 zERD
ADJUST

/A AMPROBE

J)LIXUH 2Q OLOHREHPERW 3BDUW 1R 27
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'XDO *URXQG &RQ QMK WBRQRQDIO 'XDOUHURXQG IHDWX

With the optional dual ground testing mode,&lCT-8000 S3 can measure a CB contact time
with ground being applied to both sides oftibushings. The clamp-on probe is connected to
one side of the CB safety ground straps, and asigqal 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-8000 S3 Dual Ground test mode reqtiresise of the Vanguard Dual Ground Current
Probes (provided with the Dual Ground optionytpao. 9103-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 9).

Positive Trip Circuit
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=
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OPEN g py CLOSE
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==

-
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i
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JLIXUH 7\SLFDO &R HFWILRQNO 'XDO *URGHs; 7THVWLQJ

l Transducer channels, voltage monitoricigannels, and the initiate circuit are

connected the same as the regular time travel test mode.
NOTE
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$QDORJ DIQMED'@ 9ROWDJH ORQLWRULQJ &RQQHFWLRQV

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

The digital voltage input channels “V2” and “&h monitor the voltage status as “ON” or
“OFF” states. The voltage “ON” or “OFF” stades plotted on the graphical report. Three
voltage on/off events are also printed on the tdhted timing report. Typical analog (“V1”) and
digital (“V2") voltage monitoring connections are shown in Figure 10.
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~
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TC CcC

\_ WHITE = WHITE

\_ (Vi) (v2) y,

YLIXUH 7\SLFDO $QILOWIODIROWDIH ORQLWRULQJ &RQQHFWLRC
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(IWHUQDO 7ULJJHU ,QSXW &RQQHFWLRQV

The External Trigger Mode can be used to siecbrding data when the CT-8000 S3 senses a
voltage. A typical application for the Externalgger 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 cuyriiiet CT-8000 S3’s initiate cable must be
connected to the Close terminal as shown in Figure 4. The CT-8000 S3 will energize the 52X
relay to start the Close operation, which will thetart the timing when the CT-8000 S3 senses
the voltage across the closing coil. Typical mxétrigger input connections are shown in

Figure 11.

Another application for the External Trigger isstart timing the breaker when the user trips or
closes the breaker remotely.

' € The minimum trigger voltage is 30 Vac/taximum, continuous voltage is limited
‘ to 300 Vac/dc. Different trigger voltagean be set at the factory by request.
noTes € The CT-8000 S3 will start looking for theeemal trigger voltage when the message

“AWAITING TRIGGER...” is displayedeohCD screen. The external trigger
voltage musbe sensed by the CT-8000 S3 within 15 seconds after the initiate
sequence has begun. The CT-8000 S3etuilin to the “START-UP” menu if no
voltage is sensed.
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'LIJLWDO 7UDQVGXFHU &RQQHFWLRQ
A typical digital transducer connection is shown in Figure 12.

J)LIXUH 7\SLFDO 'LJLWDO 7UDQVGXFHU &RQQHFWLRQ
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5HVLVWRUDDBEXFHU &RQQHFWLRQ

The CT-8000 S3 provides three input channels for resistor type transducers. The transducer
resistance input can range from 200 Ohmsl8K Ohms. The CTE&DS3 supplies a 5 Vdc
reference voltage to power the resistor type tigducer. The sense voltage is translated into a
travel distance based on the transducer caltima parameters. The user is required to setup
the resistor transducer before performing a teip to nine transducer setups can be stored in
the CT-8000 S3's internal memory. Once a transdsetup is stored, it can be recalled quickly
before running a test. A typicedsistor type transducer connection is shown in Figure 13.

l € When a resistor type transducer is seledtt all three resistor transducer channels
(R1, R2, and R3) are active and will berghon the test results (see Figure 18).
NnoTES € A 15-foot transducer cable with 3 quick disconnect clips is provided with each CT-
8000 S3. The 3 clips are labetedV”, “Signal”, and “GND”.

€ See section 3.2.11 for resistor type transducer calibration information.
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&KDQJLQJ 6HWXS 3DUDPHWHUYV
(QWHULQJ 7THVW 5HFRUG +HDGHU ,QIRUPDWLRQ

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

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

25. 4%34
"%4 2%35,43
316% 2%34/2%
39450
$)1'./34)#3

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

1.1,93)3 0/).43
~%1352%-%.4 5.)43
3(/4 $9%3#2)04)/ .
5-"%2 /& #(!..%,3
%84 0!'%

Press thg3] key SHOT DESCRIPTION

c. The following screen will be displayed:

#/-01.9

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

Type the company name using the keypadefiase a character at the cursor position,
press thgCLEAR] key. Press theS] key to move to the next character. Press {hg]
key to move to the previous character. PresslBRTER] key when you are done
typing the company name.
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d. The following screen will be displayed:

3414)/.

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

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

e. The following screen will be displayed:

#)2#5)4

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

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

f. The following screen will be displayed:

-1.5&1#452%2

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

Type the circuit breaker manufacturer narasing the keypad and then press the

[ENTER] key.

g. The following screen will be displayed:

-1$%,

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

Type the circuit breaker model informatiausing the keypad and then press the

[ENTER] key.




REV 1 CT-8000 S3 USER’S MANUAL

h. The following screen will be displayed:

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

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

Type the circuit breaker serial numbesing the keypad and then press #NTER]
key.

i. The following screen will be displayed:

10%2!14/2

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

Type the operator’'s name using the keypad and then pres§&NeER] key. All
header information will be saved, and yauil be returned to the “START-UP” menu.
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6HWWLQJ WKH &0ORFN
Follow the steps below to set the CT-8000 S3's internal clock:
a. Start from the “START-UP” menu:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd4] key SETUPR

b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
3(/4 $%3#2)04)/.
5-"9%2 /& #(!..%,3
. %84 0! %

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

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

3% 4 (:

3%4 ,!.'51"'%

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

Press thdl] key SET DATE & TIME
d. The following screen will be displayed:

% .4% 2
GG >>SS BB GG MM

Enter the month, date, time, hours, minutes, and seconds (in 24-hour format) using the
alpha-numeric keypad. When the last digierstered, the clock will be set and you will
be returned to the “START-UP” menu.
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&RQILIXULQJ $XWRERWA B RIUQWLQJ RI 7THVW 5HVXOWYV

The CT-8000 S3 can be configured to priapgs and tabulated results automatically or
manually after each test. To configure the printing method:

a. Start from the “START-UP” menu:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd4] key SETUPR

b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
3(/4 $%3#2)04)/.
5-"9%2 /& #(!..%,3
. %84 0! %

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

3%4 $!14% 4)-%

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

3% 4 (:

3%4 ,!.'51'%

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

Press thd2] key GET PRINT MODE
d. The following screen will be displayed:

3%4 02).4 -/1$%

154/-14)# 02).4
"9 2%15%34 /.,9

Press thdl] key AUTOMATIC PRIN® automatically print test results after each test.

Press thd2] key (BY REQUEST ONLY) to manually print test results after each test.
Please see section 3.3.5 for instructi@mshow to manually print test results.
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6HWWLQJ WKH 8QLWYV RI OHDVXUH

The CT-8000 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:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
39450
$)!'./34)#3

Press thd4] key SETUPR

b. The following screen will be displayed:

1.1,93)3 0/).43

-% 352% % 4 5.)43
3(/4 $%3#2)04)/.
5-"9%2 /& #(!..%,3
%84 0!'%

Press thg2] key MEASUREMENT UNITS

c. The following screen will be displayed:

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

Press thdl] key ENGLISHbr the[2] key METRILto select the corresponding
measurement system. The measurement systeithbe 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 convertead the new system. Also, if retrieving
a test record from the Flash EEPR@Mgdata will be converted to the new

NOTE .
measurement system. There is no need to re-run a test.
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BHWWLQJ WKPLZI(BQFDO\VLV 3RLQWYV

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

a. Start from the “START-UP” menu:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd4] key SETUPR

b. The following screen will be displayed:

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

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

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

Press thdl] key OPEN TIMING

d. The following screen will be displayed:

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

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

1. PERCENT OF STROKE

Press thdl] key PERCENT OF STR@iK&et the open analysis point #1 as a
percentage of the total stroke value.
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l‘ Percentage of stroke is the distanisased 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:

/0%. !.1,93)3 04
% 1@ NIN;F MNLIE?
%

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

Type the percentage value using the keypad and then presiEMEER] key.
Continue to step e

2. DIST FROM CLOSE

Press thd2] key DIST FROM CLQ&Eset the open analysis point #1 as a distance
from the contact’s close position.

l' The distance from close range is seletédibom 00.0 inch t®9.99 inches or
from 0.0 to 999.0 millimeters. The distamis referenced from the contact’s
NoTE closed position.

The following screen will be displayed:

/0%. 1.1,93)3 04
61,5% ).
$)34!.#% &2/- #,/3%

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

Type the distance value using the keypad and then presgethieER] key.
Continue to step e

3. CONTACT #1
Press thd3] key CONTACT #1o set the open analysis point #1 value equal to the
contact point #1 valueContinue to step e

l Contact point #1 is the distance fraiime 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:

/0% . 1.1,93)3 04

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

1. PERCENT OF STROKE

Press thdl] key PERCENT OF STR@iK&et the open analysis point #2 as a
percentage of the total stroke valu&he following screen will be displayed:

/0%. !.1,93)3 04
% 1@ NIN;F MNLIE?
%

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

Type the percentage value using the numeric keypad and then pre$SNIER]
key. The analysis points will be set amai will be returned to the “START-UP”
menu.

2. DIST FROM CLOSE

Press thd2] key DIST FROM CLQ&Eset the open analysis point #2 as a distance
from the contact’s close position. &Hollowing screen will be displayed:

/0%. 1.1,93)3 04
61,5% ).
$)34!1.4% &2/- #,/3%

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

Type the distance value using the numeric keypad and then preggEMT&ER] key.
The analysis points will be set and yoill e returned to the “START-UP” menu.

3. CONTACT +/- TIME

Press thg3] key to select th€€ ONTACT +/- TIMMption. The following screen will
be displayed:

/10%. 1.1,93)3 04

#/.41#4 0,53 4)-%
#/.41#4 -).53 4)-%
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|

NOTES

1. CONTACT PLUS TIME
Press thdg1] key to select th€ ONTACT PLUS TIdpEON.
l’ For the contact plus time, the usenters the time (in milliseconds)

after the contact channel #1 made the transition from OPEN to CLOSE
NnoTE Of CLOSE to OPEN to defthe analysis point #2.

The following screen will be displayed:

/0%. 1.1,93)3 04
%.4%2 4)-% &2/- #(
4)-% G3

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

Type the time value using the numeric keypad and then presgEiNEER] key.
The analysis points will be set and yolll e returned to the “START-UP” menu.

2. CONTACT MINUS TIME
Press thg2] key to select th€€ ONTACT MINUS TIbfiEion.

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:

/0%. 1.1,93)3 04
%.4%2 4)-% &2/- #(
4)-% G3

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

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

€ Average velocity through the arc zone#@culated using the following formula:
Vayg = Distance / Time

€ The breaker contact velocity can be recddted based on the data stored in the
memory after any new analysis pointeaselected. The user does NOT need to
operate the breaker again to acquire newntact velocity data after changing the
analysis points because the new veloeifyl be calculated from the travel data
stored in the memory from the last operation.

€ For complex velocity calculations, the user can create a test plan using the
included CT-8000 S3 Breaker Analysis PC Software. The test plan can then be
downloaded to the CT-8000 S3 and recalled before running timing tests.

6HOHFWLQJ WK&E\RRDPWIBBGLQJ JUHTXHQF\
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The contact time is printed on the tabulatedstaesults printout in both milliseconds and
cycles. The cycle readings can be in 50 Hz 6tz6(/ou can select tipeeferred frequency using
the steps below:

a. Start from the “START-UP” menu:

25. 4%34
"%4 2%35,43
316% 2%34/2%
39450
$)1'./34)#3

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

1.1,93)3 0/).43
-%1352%-%.4 5.)43
3(/4 $%3#2)04)/.
5-"02 /& #(!..%,3
. %84 0!' %

Press thg5] key NEXT PAGE

c. The following screen will be displayed:

3%4 $14% 4)-%
3%4 02).4 -/1$%

394 (:

3%4 ,1.'51'%

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

Press thd3] key SET 50/60 HZ

d. The following screen will be displayed:

3%4  (:
3%4  (:

Press either th¢l] key SET 50 Hor the[2] key SET 60 Hzo set the frequency to
the corresponding value.

e. The following confirmation screen will be displayed:
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BT M?N

Press any key to return to the “START-o#hu. Sample tabulated test results are
shown in Figure 14 and Figure 15.

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

calculated by the CT-8000 S3.
NOTE
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BREAKER TIMING RESULTS - SO‘Hz
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&RQILIXULQJ WKH &KDQQHO 6HWWLQJV

The CT-8000 S3 is available with 3 or 6 contact inputs. Since most common timing applications
require the use of only 3 contact timing channafsl 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-8000 S3 is configured to print 3 contact channels by default
(channels 1, 2, and 3) and one transducer cteiftransducer channel #1). The default settings
can be changed using the steps below:

k- The CT-8000 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:

25. 4%34

"%4 2%35,43
316% 2%34/2%
3%450
$)1'./34)#3

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

1.1,93)3 0/).43
-%1352%-9%.4 5.)43
3(/4 $%3#2)04)/.
5-"0R2 /& #(!..% 3
%84 0!"%

Press thd4] key NUMBER OF CHANNELS
c. The following screen will be displayed:

.5-"%2 /& #(!..%,3
#/.41#43
#/.41#43

L‘ ~ The number of channels listed on tfsisreen depends on the CT-8000 S3
model. For example, if your unit has oyhannels (Model CT-8000 S3-3), only
noTe option 1 (3 Contac)swill be available.
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Press either th¢l] key (3 CONTACTS) or [Ple key (6 CONTACTS) to select the
corresponding number of contact channels.

d. The following screen will be displayed:

NL;HM>0=2L
NL;HM>0=?LM
NL;HM>0=?LM

Select the number of transducer channels by pressing eitheflihg2] , or[3] key. The
configuration information will be saved and you will be returned to the “START-UP”
menu.
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&RQILIXULQJ WKH &RQWDFW )LOWHU 6HWWLQJV

Although the CT-8000 S3 automatically detects the contact time using its own algorithm, it also
allows the user to enter a custom filter valuehe value can be between 1 and 300. A filter

setting of 1 allows the CT-8000 S3 to pick upfitst contact transition time after the resistor
contact activity is detected. A filter setting 800 allows the CT-8000 S3 to pick up the last
contact transition time after the resistor contaattivity is detected. Use the steps below to set
the contact filter value:

a. Start from the “START-UP” menu:

25. 4%34
"%4 2%35,43
316% 2%34/2%
3%450
$)!'.134)#3

Press thd5] key DIAGNOSTILS

b. The following screen will be displayed:

3,/7 #,/3% 4%34
#(%#+ (//+50
N?MN NL;HM>0=?L
JLCHN >;N;
?H=1>?2L @CFN?L
=1 HN; =N @CFN?L

Press thg6] key CONTACT FILTER
c. The following screen will be displayed:

?HN?L @CFN?L M?NNCHA

=OLL?HN M?NNCHA
H?Q M?NNCHA

Type the new filter value using the numeric keypad and then presfetfieER] key.
The contact filter value will be set and yaill 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 seleg
this contact time 070719CT65K?2
CONTACT CLOSED
RESISTOR
CLOSED l
CONTACT AND
RESISTOR OPENED
CLOSED l Filter Setting @ 300 will
select this contact time
070719CT6B5K2
CONTACT CLOSED
RESISTOR
L CLOSED
OPEN CONTACT AND
‘ RESISTOR OPENED
Filter Setting @ 1 will selec
this contact time 070719CT65KA1
CONTACT CLOSED
RESISTOR
L CLOSED
OPEN

CONTACT AND
RESISTOR OPENED

JLIXUH &RQWDFW )LOWHU 6HWWLQJ ,O0XVWUDWLRQV

Filter Setting @ 300 will
select this contact time

070719CT65K1
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&RQILIXULQJ GWKAH BUMERGHU JLOWHU 6HWWLQJ

In a typical 1-second timing record, the CT-8830records 20,000 data points for each of the
contact channels, digital transducer channefslfage input channels, CT channel, DCR channel,
resistor transducer channel, and initiate cemt channel. In most circuit breaker timing
applications, the breaker activities end af200 milliseconds. A common problem found in the
field is that after the breaker activities haeaded, the CT-8000 S3 may record erroneous data
on the transducer channels due to vibrationeTérroneous data may be due to the transducer
not being secured properly to the mounting madr due to a poor linkage problem between

the transducer and the circuit breaker mechanism.

To address this problem, the CT-8000 S3's traresdeiccoder filter setting can be used to stop
recording the transducer channel data after &sific time. This feature can filter out the
unwanted motion picked up by the transducer aftee breaker activities have ended. The CT-
8000 S3's default filter value is set to “Noétiltwhen the unit is powered on. Use the steps
below to change the transducer encoder filter setting:

a. Start from the “START-UP” menu:

25. 4%34
"%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd5] key DIAGNOSTILS
b. The following screen will be displayed:

3,/7 #,/13% 4%34
#(%#+ (//+50
N?MN NL;HM>0=?L
JLCHN >;N;

?H=1 >?L @CFN?L
=IHN;=N @CFN?L

Press thd5] key ENCODER FILJER
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c. The following screen will be displayed:

%.4%2 &),4%2 4)-%

Type the filter time (in milliseconds) using the keypad, and then predEMEER] key
to return to the “START-UP” menu. The&UD0 S3 will not record any transducer
encoder data after this time.
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A rotary transducer requires the user to enter the defined linear distance in millimeters or
inches per one degree of rotary motion. Follthve steps below to configure the settings for a
digital rotary transducer:

a. Start from the “START-UP” menu:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

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

1.1,93)3 0/).43
-% 352% % 4 5.)43
3(/4 $%3#2)04)/.
5-"%2 /& #(!..%,3
%84 0!'%

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

3%,%#4 5.)43
%.",)3(
-%42)#
2/ 4129 % #/ $%2
2%3 %.#/$%2

Press thg3] key ROTARY ENCODRER
d. The following screen will be displayed:

2/4129 % . #/$%2

%.',)3( )H >?A
-%42)# GG >?A
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1. ENGLISH (In./deg)

Press thdgl] key to enter the rotary encoddinear distance per degree using
English units (inches per degree)eThllowing screen will be displayed:

CH=B?M >?AL??

CH >?A

Type the desired value using the keypad. You can pre§€LREAR] key to reset
the value to 0.000 In/Deg. Press tf#®NTER] key to save the new value. You will
be returned to the “START-UP” menu.

2. METRIC (MM/deg)

Press thd2] key to enter the rotary encoder liae distance per degree using Metric
units (millimeters per degree). Thellfmving screen will be displayed:

- >?AL??

- >?A

Type the desired value using the keypad. You can pre§StEAR] key to reset
the value to 0.000 MM/Deg. Press t[ENTER] key to save the new value. You will
be returned to the “START-UP” menu.
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The CT-8000 S3 provides three resistor typasducer channels. The transducer must be
configured before it can be used with the CTB8®3. Up to 9 resistor transducer setups can be
stored in the CT-8000 S3's Flash EEPROM. Wesistive transducer is used with the CT-8000
S3, it is shown as transducer #1 oe timing report as shown in Figure 18.

&UHDWLQJ D 1HZ758N VUWRYVGXFHU 6HWXS
Follow the steps below to create aweesistor type transducer setup:
a. Start from the “START-UP” menu:

25. 4%34
"%4 2%35,43
316% 2%34/2%
39450
$)1'./34)#3

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

1.1,93)3 0/).43
-% 352% % 4 5.)43
3(/4 $%3#2)04)].
5-"02 /& #(!..%,3
%84 0!'%

Press thd2] key MEASUREMENT UNITS

c. The following screen will be displayed:

3%,%#4 5.)43
%.',)3(
~%42)#
2/4129 % . #/$%?2
293 % #/ $U%2

Press thd4] key RES ENCODER
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d. The following screen will be displayed:

2%3)34)6% %.#/$%2
#29% 4% . %7 39450
/1$ 3%450
02).4 3%450 $)2

Press thdl] key CREATE NEW SEJTUP

e. The following screen will be displayed:

2%3)34)6% %.#/$%2
%.'.)3( ). $%'
“%A42)# -- $%'

Press thd1] key to enter the transducer travelsiance per volt using English units (in
inches per degree), or press tf@ key to enter the transducer travel distance per volt
using Metric units (in millimeters per degree).

f. The following screen will be displayed:

-16% 2%3 %.#/$%2 4/
2%&%2%.4#% 0/3)4)/.

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

Move the transducer to the reference position and press[ENTER] key.
g. The following screen will be displayed:

/6% 2%3 %.#/$%2 4/
+.17. $)341.#%

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

Move the transducer a known distance and press[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):

%.4%2 4(% $)341.#%
-16%$
).

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

Enter the distance the transducer was wedl using the keypad, and then press the
[ENTER] Kkey.

i. The following screen will be displayed:

%.4%2 3%450 ./4%

[ 471 0/3)4)]/.
%.4%2 4/ 1##%04

If you prefer, you can enter a note to bssociated with the setup using the keypad.
Press thdENTER] key when done typing.

J.  The following screen will be displayed:

%.4%2 3%450 .5-"%2
4/ 3!'6%

Enter a setup number from 1 to 9 usithg keypad.

k. The following screen will be displayed:

%.4%2 4/ 3'6%

3%450 .5-"%2

Press thdENTER] key to save the setup.

If a setup already exists at the select®@mory location, it will be over-ridden

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

3%450 3!6%$%$

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

/IRDGLQJ D S5HVIHWWRDOQMNGXFHU 6HWXS
Follow the steps below to load agistor type transducer setup:
a. Start from the “START-UP” menu:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd4] key SETUPR

b. The following screen will be displayed:

1.1,93)3 0/).43

-% 352% % 4 5.)43
3(/4 $%3#2)04)/.
5-"%2 /& #(!..%,3
%84 0!'%

Press thg2] key MEASUREMENT UNITS

c. The following screen will be displayed:

3%,%#4 5.)43
%.",)3(
-%42)#
2/4129 % . #/$%2
293 % #/ $%2

Press thg4] key RES ENCODER




CT-8000 S3 USER’S MANL REV

d. The following screen will be displayed:

2%3)34)6% %.#/$%?2
#2%14% %7 3%450
,11$ 39%450
02).4 3%450 $)2

Press thg2] key LOAD SETYP

e. The following screen will be displayed:

%.4%2 3%450 .5-"%2
4/ 1'%

Type the setup number to loagsing the numeric keypad.

\ If there is no setup stored in the leeted memory location, the following
l screen will be displayed:
NOTE 3%450 ./4 &/5.%

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

f. The following screen will be displayed:

3%450 .5-"%?2
4%
%.",)3(

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

Press thdENTER] key to load the selected setup.

g. The following confirmation screen will be displayed:

3%450 ,/'$%$

Press any key to return to the “START-UP” menu.
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You can print a directory of the stored resistgpe transducer setups on the built-in thermal
printer using the steps below:

a. Start from the “START-UP” menu:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd4] key SETUPR

b. The following screen will be displayed:

1.1,93)3 0/).43

-% 352% % 4 5.)43
3(/4 $%3#2)04)/.
5-"9%2 /& #(!..%,3
%84 0!'%

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

3%,%#4 5.)43
%.",)3(
“%42)#
2/4129 % . #/$%2
293 % #/ $%2

Press thg4] key RES ENC
d. The following screen will be displayed:

2%3)34)6% %.#/$%?2
#2%14% .%7 3%450
/1$ 3%450
02).4 39%450 $)2

Press thdg3] key PRINT SETUP DIRhe setup directory will be printed and you will be
returned to the “START-UP” menu. A samplastor type transducer setup directory
printout is shown in Figure 17.
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RESISTIUE ERMCODER SETUF DIRECTORY
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BREAKER TIMING RESULTS — 60 H=
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The CT-8000 S3 can initiate the breaker opernaéind perform a timing test on the following
operations:

€

a dh dh db

OPEN

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

The CT-8000 S3 can start the OPEN-CL@$&tiops without a delay or by using a
programmable delay between ¢hOPEN and CLOSE commands.

The CLOSE-OPEN operation can be startéldeb@T-8000 S3 using several options:

€

Contact #1 CLOSE

The CT-8000 S3 can initiate a CL&®tmand and then an OPEN command after
detecting the closing of the breaker’s contathe CT-8000 S3 detects the closing of the
contact through contact channel #1. Thigiop is recommended for the CLOSE-OPEN
operation since it truly represents when the circuit breaker closed and then opened.

Set DELAY

The CT-8000 S3 can initiate a CLO8Iemd and then an OPEN command after a
programmable delay set in milliseconds.

No DELAY

The CT-8000 S3 can initiate a CLOSE catharad 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 EXR 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 ohitnatthe CT-8000 S3 by using a programmable
delay between each of the operations. Thdaye can be set between the OPEN to CLOSE
commands and between the CLOSE to OPEN commands.
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7LPLQJ DQ 23(1 2SHUDWLRQ

The CT-8000 S3 can time breakers with or without insertion resistors. The insertion resistance
can range from 10 to 5,000 Ohms. Any insertionstasice greater than 5,000 Ohms is detected
as an open circuit. The timing results will shib main contact time and the insertion resistor
contact time. Graphic reports will show the ma&iontact 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 firmwahas been loaded, you will be presented
with the “START-UP” menu as shown below:

25. 49%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thdl] key RUN TEST
b. The following screen will be displayed:

4)-% $29 #/.4) #43
4)-% ,)6% #/.41#43
3414)# 2%3 4%34
$9.1-)# 2%3 4%34

Press thdl] key TIME DRY CONTALTS

c. The following screen will be displayed:

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

A
9%3

1. NO

Press thdg1] key (NO) if you are timing a circuit br&ar without insertion resistors.
Continue to step d

2. YES

Press thd2] key [YE¥if you are timing a circuit baker with insertion resistors.
The following screen will be displayed:
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L?MCMNIL P;FO?

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

Select the resistance value pyessing the corresponding kei](, [2] , or[3] ).
Continue to step d

d. The following screen will be displayed:

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

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

Press thdl] key WINDOW =1 SEC

l' The 1-second timing window is ustat breaker timing. The 10 and 20-
second timing windows are used for lotigning events such as for timing
NOTE Circuit-switchers.

e. The following screen will be displayed:

42)"'%2 -/1$%

). 4921, 42)' 'R
%84%2.1, 42)"'%2

Press thdl] key (NTERNAL TRIGGER

f. The following screen will be displayed:

4)-)." -1$%

Press thd1l] key OPEN
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g. The following screen will be displayed:

(/,$ 12- 5.4),
4%M4 #/-0,%4%3

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

Hold down thd ARM] switch and press thiSTART] key.

h. The following screen will be displayed:

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

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

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

l‘ € Please see section 3.3.5 for infornmett about printing test results.

€ The CT-8000 S3 can be configured to print tabulated and graphics reports
NOTES automatically after performing a tesklease see section 3.2.3 for further
information.
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7LPLQJ2B(&23(1 2SHUDWLRQ

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

1. Contact #1 CLOSE

The CT-8000 S3 will initiate a CLOSE operdtlmmopen operation is then initiated after
contact channel #1 is closed. This optiarsels simulates the breaker closing on a fault
condition in the field.

2. Set DELAY

A delay from 10 to 500 ms can be between the CLOSE command and the OPEN
command. The CT-8000 S3 will initiate th©SE operation and start the delay counter.
The OPEN operation will be initiagtevhen the delay time has elapsed.

3. No DELAY

Both the CLOSE and OPEN commands aiagéaitby the CT-8000 S3 simultaneously.
The OPEN coil is energized when the OPEN auxiliary switch makes.

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

25. 4934
"%4 2%35,43
316% 2%34/2%
3%450
$)1'./34)#3

Press thdl] key RUN TEST
b. The following screen will be displayed:

4) - % $29 #/ .4 #43
4)-% ,)6% #/.41#43
3414)# 2%3 4%34
$9.1-)# 2%3 4%34

Press thdl] key TIME DRY CONTALTS
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c. The following screen will be displayed:

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

A
9%3

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

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

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

Press thdl] key WINDOW =1 SEC
e. The following screen will be displayed:

42)"%2 -/$%

). A2, 1, 42)'' o2
%84%2.1, 42)"" %2

Press thdl] key (NTERNAL TRIGGER
f. The following screen will be displayed:

4)-)." -1$%

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

Press thd4] key C-Q.
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g. The following screen will be displayed:

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

#1.41#4 #,/3%
3%4 $%,!9
J $%,!19

1. Contact#1 CLOSE

Press thd1] key if you would like the open opeion to be initiated after contact

channel #1 is close@ontinue to step h

2. Set DELAY

Press thg2] key to set a delay time between the CLOSE command and the OPEN

command. The following screen will be displayed:

#/$%,19 ). -3
3% #

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

Type the delay time using the keypad and then pres§gENTER] key.Continue

to step h
3. No DELAY

Press thd3] key to initiate the CLOSE and OPEN commands simultaneously.

Continue to step g

h. The following screen will be displayed:

(/,$ 12- 5.4),
4%M4 #/-0,%4%3

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

Hold down thg ARM] switch and press thiSTART]
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i. The following screen will be displayed:

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

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

Continue to hold down thgARM] switch until testing is finished. You will be returned
to the “START-UP” menu once testing is finished.
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7LPLQJ DQ 23(1 &/26( 23(1 2SHUDWLRQ

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

a. Start from the “START-UP” menu:

25. 4934
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thdl] key RUN TEST

b. The following screen will be displayed:

4)-% $29 #/.4) #43
4)-% ,)6% #/.41#43
3414)# 2%3 4%34
$9.1-)# 2%3 4%34

Press thdl] key TIME DRY CONTALTS

c. The following screen will be displayed:

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

A
9%3

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

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

Press thdl] key WINDOW =1 SEC
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e. The following screen will be displayed:

42)"'%2 -/$%

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

Press thdl] key (NTERNAL TRIGGER

f. The following screen will be displayed:

4y-)." -1$%
10%. #,13%
| # # 1
I # 1

Press thd5] key O-C-Q.

g. The following screen will be displayed:

I # $%,!9 ). -3
-3%#

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

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

h. The following screen will be displayed:

#1$%,19 ). -3
3% #

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

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

(/,$ 12- 5.4),
4%M4 #/-0,%4%3

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

Hold down thg ARM] switch and press thiSTART]

The following screen will be displayed:

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

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

key.

Continue to hold down thARM] switch until testing is finished. You will be returned
to the “START-UP” menu once testing is finished. See Figure 19 and Figure 20 for a
sample O-C-O test results graph and tabeditest results printout, respectively.
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3HUIRUPLQJ DQ@LPQ QUQAHHVW RQ /LYH &RQWDFWV

The optional "On-line" timing mode (part no. 9103-0OT) 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 timmgde requires an external trigger on the coil
being tested.

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

a. Make the cable connections per Figure 8 and then start from the "START-UP" menu:

25. 49%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thdl] key RUN TEST
b. The following screen will be displayed:

4)-% $29 #/.41#43
4)-% ,) 6% #/ . 4! #43
3414)# 2%3 4%34
$9.1-)# 2%3 4%34

Press thd2] key TIME LIVE CONTALTS
c. The following screen will be displayed:

4)-)." -1$%

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

Press thd1l] key OPEN
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d. The following screen will be displayed:

-> [ )))4)14% #1", %3
-> %84%2.1, 42)" %2
/.,9

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

Press thgSTART] key.

e. The following screen witle displayed temporarily:

49%34)." ). 02/'2%33

Then the following screen will be displayed:

171)4)." 42)"' %2

The unit will wait for the external trigger.

f. Once an external trigger is sensed, the testults will be stored in the working memory
and you will be returned to the "START-WiRnu. Use the instructions in section 3.3.5
to print the test results. Sample on-line timing test results printouts are shown in Figure
21 and Figure 22.
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200ms

O-C Delay
200ms
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BREAKER TIMING RESULTS — 60 H=
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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
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MODEL = =T Vvooo sS3

S—~HHs= 130018
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TESTs LIVE OFEHN
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L= o] TIME CYCLES
<Cms >
i ] 1= 3S
= 22 . TS 1. 3S
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SHUIRUPLQW IDF EBWMVLVWDQFH 7HVW

The CT-8000 S3 can also be used as a 2@e@rmmicro-ohmmeter. Follow the steps below to
perform a static resistance test:

a. Start from the "START-UP" Menu:

25. 49%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thdl] key RUN TEST
b. The following screen will be displayed:

4)-% $29 #/.41#43
4)-% ,)6% #/.41#43
3414)# 2%3 4%34

$9.1-)# 2%3 4%34

Press thd3] key STATIC RES TEST

c. The following screen will be displayed:

3414)# 2%3 4%34
#I. . %#A4 $H#H2 #1" %3
4(%.

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

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

1" %3 %.%2'):%$
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Once the test is complete, the results will be displayed as shown below:

N?MN =IGJF?N?

2%3 IBGM
#52 !

Press any key to return to the "START-UPHunm& ou can print the test results using the
instructions in section 3.3.7. A typical statesistance report is shown in Figure 23.

BREAKER TIMING RESULTS — 60 H=

SHOT HUMBERE:= )

OoOARTE:= o920~ 13 TIME:= OSes 1S5 S1
CcCOMFAaHY s UasNGuUAaRD

STAaT IO OoNTARIDO

CIRCUITs 1=3

MFRs ITE

MODEL = 1= =Skl

S~Hs= 123394

OFERATORs H&Sa X

TEST= STATIC RES TEST

TEST CURRERNTSS Z20OS .9 A[ANPrs
RESISTARNHCE:s 291 .& u—OHMS

JLIXUH 7\SLFDO 6WDWLF 5HVLVWDQFH 7HVW 5HSRUW
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SHUIRUPLQJ D '\QDPLF 5HVLVWDQFH 7HVW

The Dynamic Resistance Test can graph the thioegker contact resistance during the circuit
breaker operation and can help detect circuit contact problems during operation. Follow the
steps below to perform a Dynamic Resistance Test:

l‘ € Please make connections per Figure 6.

€ Only one dynamic resistance channel iaiible at a time. Other timing channels
NOTES  will remain active.

a. Start from the "START-UP" menu:

25. 4%34
"%4 2%35,43
316% 2%34/2%
3%450
$)1'./34)#3

Press thdl] key RUN TEST
b. The following screen will be displayed:

4)-% $29 #/.41#43
4)-% ,)6% #/.41#43
3414)# 2%3 4%34

$9.1-)# 2%3 4%34

Press thd4] key DYNAMIC RES TEST

c. The following screen will be displayed:

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

v
9%3

1. NO

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

2. YES
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Press thd2] key [YE¥if you are timing a circuit baker with insertion resistors.
The following screen will be displayed:

L?MCMNIL P;FO?

%33 4(!. /(-3
NI /(-3
“12% 4(!. /(-3

Select the resistance value pyessing the corresponding kei](, [2] , or[3] ).
Continue to step d

d. The following screen will be displayed:

42)"%2 -/$%

). A2, 1, 42)'' o2
%84%2.1, 42)"" %2

Press thd1] key (NTERNAL TRIGGER
e. The following screen will be displayed:

4)-)." -1$%

Press thd1l] key OPEN
f. The following screen will be displayed:

(/,$ 12- 5.4),
4%M4 #/-0,%4%3

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

Hold down thd ARM] switch and press thiSTART] key.
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g. The following screen will be displayed:

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

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

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

See section 3.3.7 for instructions on how to print the test results and graph. Dynamic
Resistance Graphs are shown in Feged, Figure 25, and Figure 26.

l' When printing the dynamic test results, the timing graph will also be printed
after the dynamic resistance graph.

NOTE

(il

Travel transducer trace

Contact resistance tracé-

EE= I =T AMNCeE arm o —ar mas

10?1]3]ﬂfﬂEﬂ?ﬂﬂ]‘iﬂlﬂ]ilﬂlﬁllelwlﬁﬂliﬂl?ﬂlﬂliﬁliwﬁlulm

=3
==

J)LIXUH ‘\QDPLF 5HVD$YWDQFH *RLFUR RKPDE@DMHHDU V




CT-8000 S3 USER'S MANL REV

=

RESISTARNCE Adrm  u—OR mss

2 5 B B

I 0 0 % % % 8 0 & 9 W m | m @ § 8 W W 0 ;e
JLIXUH "\QDPLF 5HVDSWDQFH *WPLFUR RKWFDOQGHDU

T 0 0 3 8§ 3% 8 1 8 & 0 0 00 8§ 0 0 0 [0 D
JLIXUH "\QDPLF FHVIUODBKQLQ 6HPL /RJ 6FDOH




REV 1 CT-8000 S3 USER’S MANUAL

SULQWLQJ RU 9LHZLQJ 7LPLQJ 5HVXOWYV

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

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

4)-% "2%!+%2
‘94 2935, 43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd2] key GET RESUDTS

b. The following screen will be displayed:

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

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

0,/4 -3

If you are printing the results of a dynamic resistance test, presRihkey
l (PLOT FULL CHARI key PLOT EXPANSIOOF[4] key PLOT O - 200MS

NETTE and then follow the instructions on page 77.

1. PRINT TEST RESULTS

Press thdl] key PRINT TEST RESYtar@ew the test results on the screen or to
print the tabulated test results WITHOUT the graph. The following screen will be
displayed:

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

4(%2-1, 02).4%2
$)30,19 2%35,43

Press thdl] key THERMAL PRINTE®Rprint the tabulated test results on the
built-in thermal printer. The tabulated seilts will be printed, and you will be
returned to the “START-UP” menu. A typiedulated results printout is shown in
Figure 27.
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Press thg2] key DISPLAY RESULidSlisplay the test results on the unit's LCD
screen. The following screen will be displayed:

50 $7.122/73 4/
3#2/,, 2%35,43

34/0 4/ %8)4

Press thg S] and[ T] keys to scroll through the test results. Press the
[STOP] key to return to the “START-UP” menu.

2. PLOT FULL CHART

Press thg2] key PLOT FULL CHARIprint the tabulated results WITH the full
graph of the results. You will be returnegithe “START-UP” menu when printing is
finished. A typical test result graph is shown in Figure 28.

3. PLOT EXPANSION

Press thd3] key PLOT EXPANSIQI print the tabulated results along with a time
expansion plot of the test results. The following screen will be displayed:

%80!.3)/. &2/-

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[8iekey. The screen will be updated
as shown:

%80!.3)/. &2/-
-3

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

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

%80!.3)/. 4/
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Enter the end point for the expansion byptyg the first digit of the 100 millisecond
increment. For example, teelect 900ms, press thi@] key. The screen will be
updated as shown:

%80!.3)/. &2/-
-3

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

Press thdENTER] 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. PLOT 0-200MS

Press thd4] key PLOT 0 - 200M$o print the tabulated test results along with the
graphic test results from 0 — 200 millisexls. The graph and tabulated results will
be printed on the thermal printer. Yowill be returned to the “START-UP” menu
when printing is finished. A sample expansion graph from 0-200 ms is shown in
Figure 29.
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== If you are printing the results of a dyméc resistance test and you had selected
l option[2] (PLOT FULL CHARI] (PLOT EXPANSIQbK[4] (PLOT O - 200
MS), the following screen will be displayed:

NOTE
$9.1-)# 2%3 0,/4
IBGM
IBGM
M?GCFIA
The Dynamic Resistance graph can be printed with a 0 to 400 micro-ohm linear
scale, a 0 to 2000 micro-ohm linear scalea 10 to 2000 micro-ohm semi-log
scale. Select your preferred graph typg pressing the corresponding key on
the keypad. The test results will be printed and you will be returned to the
"START-UP" menu.
BREAKER TIMING RESULTS — 60 H=z
N . L. ®
CcCOomMmMPFAaNY s uUIrc
STATIONs LaBs
CIRCUITs
=S~HMs 130017
OFERATOR: v
TESTs CcCLOSE % @
e p = e 8 TIMECI_E BOUNHCE IFE -@
cH TIME o= F
P s rEs* armit—E
= s1 .. 7S =. 7O b ——1 =S . =
= =1 .05 b Y - 1 - 15 |l .S
DELTA TIME <mS>s O.70 ¢ /_®
TRAUVEL AMALYS IS T
STROKE mm 1O03. 7 -+
SFEED M= =.-. 83 4
OUER—TRAaUEL. mm T 4
BOUNCE BRAack mm O. O -

SFPFEED ANNAaLYSISsE

- FPOINT i - 1022
FPOINT = == 3S0O3

U1 HNOMINAL UOL TAGE = (=] UEILTS.‘____@
Ul MINMNIMUM UOLTAGE = o oL TS
UZ~UE TRANSITION TIMES
(Wi u= < @
T1iw e=. 3% mS N
T== N N—&
T3 ~N—A N
INITIATOR CURRENT L T =] RMPS“_—@
g
SHOT LENGTHa= 1 SsSECOND
INSERTION RESISTORSs [ =F 17
TRIGCGERS: INTERNAGL ¢ | @

J)LIXUH 7\SLFDO 7TDEXODWHG 7HVW 5HVX®NM MLRGWRXW IRU D
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7TDEOH '"HVFULSWLRWNGRTHDWEXSHVXOWYV (OHPHQWYV
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1XPEHU HVFULSWLRQ

7HVW UHFRUG QXPEHMQGQWLWKHVEBWHHVW ZDV SHUIRUPHG

7HVW UHFRUG KHDG&RPSQIRUBDMMR®RQ &LUFXLW HWF

7\SH Rl WHVW SHUIRIPBK G2 23(& 2& RU 2 & 2

&RQWDFW FKDQQHO WLPHV VKRZQ LQ PLOOLVHFRQGV DQG F\FOHYV
&RQWDFW FKDQQHO ERXQFH WLPHV VKRZQ LQ PLOOLVHFRQGV
&RQWDFW FKDQQHO ZLSH GLVWDQFHV LQ LQFKHYV

&RQWDFW GHOWD WGEPH7IKQWILVOLKHMRHIQHWKIQ MO EEMAZW FRQWDFW WLPH |
IDVWHVW FRQWDFW WLPH

%UHDNHU FRQWDFW VWURNH LQ LQFKHV

&RQWDFW YHORFLW\ LQ IHHW SHU VHFRQG

&RQWDFW RYHU WUDYHO GLVWDQFH LQ LQFKHYV

&RQWDFW ERXQFH EDFN GLVWDQFH LQ LQFKHYV

&RQWDFW YHORFLW\ FDOFXODWLRQ SRLQWV

'& SRZHU VXSSO\ QRPAIRXPOYRQ® P11 LI '& BRZHPRYXEFROHG GXULQJ WHVW
9 9 YROWDJH VHQVLQJ FKDQQHO WUDQVLWLRQ WLPHV
,QLWLDWH FXUUHQW

7LPLQJ VKRW GXUDWLRQ

,QVHUWLRQ WLPH LL@EWHDWHRQKDIBVDRWWRUH WD VIQRLWHVLVWRU
7ULJJHU PRGH ,QWHUQDO RU ([WHUQDO




CT-8000 S3 USER'S MANL REV

ORI 0% 0k 0 W8 0 0 8 0% 06 0 b 0% W W W OB W G

—

15k

sjpuuey) Suisuas ageloA EASTA

>

TA |uuey) a8e1joA Sojeuy \

30BJ] JUa.INY 31e1IU|

aoeJ] [9ABIL

90e4] J9BIU0D l\

7\SLFDO 7THVW 5HVXOWYVY *UDSK &% &/26( 7THVW

79



REV 1 CT-8000 S3 USER’S MANUAL

LEGEND:
| —
W0 NS

t

I

m

i

14

1

m

110

100

79

i

bl

1

10

= = = = =

J)LIXUH ([SDQVLRQ *WD/'SWRURPV &% &/26( 7THVW




CT-8000 S3 USER'S MANL REV
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'RUNLQJ ZLWK 7HVW 5HFRUGYV
6DYLQJ D 7THPFRQ&B 3 Q )ODVK ((3520

After performing a test, you can store the rétsun the CT-8000 S3’s Flash EEPROM. To save a
test record:

a. Start from the “START-UP” menu:

25. 4%34
"%4 2%35,43
316% 2%34/ 2%
3%450
$)1'./34)#3

Press thd3] key SAVE/RESTORE
b. The following screen will be displayed:

316% 3(/ 4
2%34/2% 3(/4
3(/4 $)2%#4/29
%213% 3(/4

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

316% 3 (/4
4%34 ,)6% /0%.
$14%

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

Press thgENTER] key to save the test shot.
d. The following screen will be displayed:

3(/4 316%$

Press any key to return to the “START-UP” menu.
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SULQWLQJ D 'LiHWVAWBHFRUGY 6WRUHG6LY WHMR&T

You can print a directory of all the test recerstored in the CT-8000 S3's Flash EEPROM by
using the steps below:

a. Start from the “START-UP” menu:

25. 4%34
‘%4 2%35,43
316% 2%34/ 2%
3%450
$)!'./34)#3

Press thd3] key SAVE/RESTORE

b. The following screen will be displayed:

316% 3 (/4
2%34/2% 3(/4
3(/4 $)2%#4/29
%213% 3(/4

Press thd3] key SHOT DIRECTQRY

c. The following screen will be displayed:

3(/24 $)2%#4/29
&5,, $)2%#4/29

34/0 4/ 15)4

Press thdl] key SHORT DIRECTP®RYorint a directory of the last ten shots stored in
the EEPROM. The short directory will bimnad, and you will be returned to the
“START-UP” menu.

Press thd2] key FULL DIRECTQRYprint a directory of all the shots stored in the
EEPROM. The full directory will be printedd gou will be returned to the “START-UP”
menu.

A sample test record directory is shown in Figure 35.
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i e v e —— e oo -
CIRCUIT 1 SERIAL 1 130017
DPERATOR: LV TEST 1+ OPEH
SHOT HUMBERSs -

DATE + 092713 TIME 1 12145128
COMPANY 1 VIC MFGR ]

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

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

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

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

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

JLIXUH 6DPSOH 7THVW 5HFRUG 'LUHFWRU\ BULQWRXW
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3ULQWLQJ D 'LAHHVWEBHKFRUGY 6WRUNEK LQLPHB6% )OD
To print a directory of all test records stored in a USB Flash drive:

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

25. 4%34
‘%4 2%35,43
316% 2%34/ 2%
3%450
$)!'./34)#3

Press thd3] key SAVE/RESTORE

b. The following screen will be displayed:

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

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

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

Press thd3] key GHOT DIRECTQRY
c. The following screen will be displayed:

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

Press thd2] 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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5HFDOOLQJ DUHYWRBHW¥RH YODVK ((3520
Follow the steps below to recall a test reddrom the CT-8000 S3's Flash EEPROM:
a. Start from the “START-UP” menu:

25. 4%34
‘%4 2%35,43
316% 2%34/ 2%
3%450
$)!'./34)#3

Press thd3] key SAVE/RESTORE

b. The following screen will be displayed:

316% 3 (/4
2934/ 2% 3(/ 4
3(/4 $)2%#4/29
%213% 3(/4

Press thd2] key RESTORE SHOT

c. The following screen will be displayed:

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

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

Using the keypad, type the record number thyaiu would like to rstore. 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 {l#NTER] key.

d. A confirmation screen will be displayed wgbme details about the selected test as
shown below:

2%34/2)." 3(/4
4%34 ,)6% /0%.
$14%

%.4%2 4/ 02/#%%:

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

2%34/2% #/-0,%4%
02).4 2%#/2$

9%3
v

1. YES

Press thd1] key YE¥if you would like to print the restored test record. The
following screen will be displayed:

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

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

0,/4 -3

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

Press thd2] key NO) to restore the test record to the working memory without
printing it. Please see section 3.3.5 for mistions on how to view or print the test
record details.
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5HVWRULQJ D 7HVW 5HFRUG IURP D 86% )ODVK 'ULYH

You can restore a test record from a USB Hiluste to the CT-8000 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-8000
S3's USB Flash drive port ("USB MEM" port). Then start from the "START-UP" menu:

25. 4%34
‘%4 2%35,43
316% 2%34/ 2%
3%450
$)!'./34)#3

Press thd3] key SAVE/RESTORE

b. The following screen will be displayed:

316% 3 (/4

2934/ 2% 3(/ 4

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

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

Press thg2] key RESTORE SHOT

Option 5 COPY TO THUMB DRIWil be displayed only if a USB Flash drive is

connected to the unit.
NOTE

c. The following screen will be displayed:

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

Press thd2] key THUMB DRIVE

d. The following screen will be displayed:

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

2%#




REV 1 CT-8000 S3 USER’S MANUAL

Type the record number that you would like to restore and pres§ENTER] key. If
you do not know the record number, yourcarint 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:

20634/2)." 2%#/2$

The following screen will be displayedoenthe test record has been restored:

2%# 2%34/2%$

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

1. YES

Press thdl] key [YE¥if you would like to print the restored test record. The
following screen will be displayed:

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

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

0,/4 -3

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

Press thd2] key NO) if you do not want to print the restored test record. The test
record will be restored to the working mempoand can be printe later if desired.
You will be returned to the "START-UP" menu.
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&RS\LQJ 7THVW 5HFRUGV WR D 86% )ODVK 'ULYH

You can easily copy test records stored i@ @T-8000 S3's Flash EEPROM to a connected USB
Flash drive using the steps below:

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

25. 4%34
‘%4 2%35,43
316% 2%34/ 2%
3%450
$)!'./34)#3

Press thd3] key SAVE/RESTORE

b. The following screen will be displayed:

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

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

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

Press thd5] key COPY TO THUMB DRIVE
c. The following screen will be displayed:

=1JS L?= NI NBOG< >LP

=1JS MCHAF? 2%#/2%
=1JS ;FF L?=IL>M

1. COPY SINGLE RECORD

Press thdl] key COPY SINGLE REQGRDu would like to copy a single record
from the CT-8000 S3 to the USB Flashedife following screen will be displayed:

%.4%2 2%#/2$% .5-"%2
NI =1JS NI @F;MB >LP

.5-"%2
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Type the record number that you would like to copy to the USB Flash drive and then
press theENTER] key. If you do not know the record number, you can first print a
test record directory using thmstructions in section 3.4.2.

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

2%# 316%% 4/

4(5-" $2)6%

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

Press thg2] key COPY ALL RECORDS8opy all test records from the unit's Flash
EEPROM to the connected USB Flash ddwee the operation is complete, the
following screen will be displayed:

I, 2%#/2%3 (16% "%%.
421.38%22%%$ 4/ 4(5-"
$2)6%

Press any key to return to the "START-UP" menu.
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'"HOHWLQJ 7HVW 5HFRUGYV IURP WKH J)ODVK ((3520

You can delete one or all test records storedhe CT-8000 S3's FIa&SREPROM. To delete test
records:

a. Start from the “START-UP” menu:

25. 4%34
‘%4 2%35,43
316% 2%34/ 2%
3%450
$)!'./34)#3

Press thd3] key SAVE/RESTORE

b. The following screen will be displayed:

316% 3 (/4
2%34/2% 3(/4
3(/4 $)2%#4/29
%21 3% 3(/ 4

Press thdg4] key ERASE SHDT

c. The following screen will be displayed:

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

1. ERASE SHOT

Press thdl] key ERASE SHQfyou would like to erase a single shot from the
Flash EEPROM. The following screen will be displayed:

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

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

instructions in section 3.4.2. Press {l#NTER] key.
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The following confirmation screen will be displayed:

%2!3% 3(/4
4%34 [0%.
$!14%

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

Pres§ENTER] to erase the test record.

If you do NOT want to eraghe test record, press th8TOP] key and you will be
returned to the “START-UP” menu.

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

%2!13% #/-0,%4%

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

Press thg2] key to erase all test records from the CT-8000 S3's Flash EEPROM. The
following screen will be displayed:

1, 3(/43 7),, "%
%213%$

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

Press thgENTER] key to erase all test records.

If you do NOT want to deletl the test records, press tH8TOP] key and you
will be returned to the “START-UP” menu.

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

%2!3% ). 02/'2%33

0,%!3% 71)4
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The following screen will be displayed when all the test records have been
completely erased:

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

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

Press any key to return to the “START-UP” menu.
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'"HOHWLQJ 7THYWURHWFRWB6% )ODVK '"ULYH
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:

25. 4%34
‘%4 2%35,43
316% 2%34/ 2%
3%450
$)!'./34)#3

Press thd3] key SAVE/RESTORE

b. The following screen will be displayed:

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

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

%21 3% 3(/ 4

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

Press thdg4] key ERASE SHDT

c. The following screen will be displayed:

%213% ).4%2.1, 2%#
W213% 4(5-" $26 29

Press thg2] key ERASE THUMB DRV)REC

d. The following screen will be displayed:

%2!3% 2%#/2%

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

34/0 4/ %8)4

1. ERASE SINGLE REC

Press thdl] key ERASE SINGLE RE@u would like to erase a single record from
the USB Flash drive. The following screen will be displayed:
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%213% 4(5-" $2)6%

2%#

Type the record number to be deleted and press[BRTER] 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 seledttest record will be deleted and the
following screen will be displayed:

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

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

2. ERASE ALL RECORDS

Press thg2] key ERASE ALL RECOQRDISu would like to erase all the test
records stored in the USB Flash drive. The following screen will be displayed:

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

12% 9/5 352%

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

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

Press thdENTER] key to continue with the exse operation. The following
screen will be displayed when all recerdave been deleted from the USB Flash
drive:
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l,, 4(5-" $2)6%
2%#/2$3 %2!13%$

Press any key to return to the "START-UP" menu.
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'RUNLQJ :LWK 7HVW 30DQV

The CT-8000 S3 comes with the Vanguard €icaaker Analysis S2 (VCBA S2) PC Software
that can be used to create circuit breaker tpgins. The test plans can then be transferred to
the CT-8000 S3. The CT-800@&8Bstore up to 99 circuit breaker test plans in its Flash
EEPROM.

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

ah dh dh dh dh dh dh dh dh dh dh dh dh b

ah

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.elRass/Fail status is determined by comparing
the values in the test plan to the timing test results.

SHFDOOLQJ D %YUHDNHU 7HVW 30DQ IRU 8VH

Use the steps below to recall a breakest plan to use for a timing test:

a.

Start from the “START-UP” menu:

25. 4%34
"%4 2%35,43
316% 2%34/2%
3%450
$)1'./34)#3

Press thd4] key GETUPR

101
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b. The following screen will be displayed:

102

1.1,93)3 0/).43
-%1352%-%.4 5.)43
3(/4 $%3#2)04)/.
5-"9%2 /& #(!..%,3
%84 0!'%

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

10%. 4)-)."
#,13% 4)-).
02).4 3%44).'3
4%34 0,1.3

Press thd4] key TEST PLANS

The following screen will be displayed:

,11'$ 4%34 0,!.
02).4 4%34 0,!.
02).4 0,!. $)2

%213% 4%34 0,!.
316% 4%34 0,!.

Press thdl] key LOAD TEST PDAN
The first test plan stored in the CT-8000 S3’s Flash EEPROM will be listed:

4%34 0,!.

"l

3)%-%.3

$%-/ 4%34 0,!.

You can scroll through the list tést plans by pressing thes] and[ T] keys. Once you
have located the test plan that you would like to load, press[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 36.

The following screen will be displayedtiere are no test plans stored in the
CT-8000 S3's Flash EEPROM:
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NOTE

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

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

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

/— Pass#Fail Indicators

J)LIXUH 7\SLFDO 7BVWQWR/XWW VWK 3DRVV)DLO ,QGLFDW
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3ULQWLQJ D 'LHHAWRBODAY 6WRUHG & §WXKHP R\

You can print a directory of all the test plans stored in the CT-8000 S3's Flash EEPROM using the
steps below:

a. Start from the “START-UP” menu:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd4] key SETUPR

b. The following screen will be displayed:

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

Press thdl] key ANALYSIS POINTS

c. The following screen will be displayed:

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

Press thg4] key TEST PLANS
d. The following screen will be displayed:

1% 4%34 0,1,

02).4 4%34 0,!.
02).4 0,!. $)2
%213% 4%34 0,!.
316% 4%34 0,!.

Press thd3] key PRINT PLAN DIRhe test plan directory will be printed on the built-in
thermal printer and you will be returned tihe “START-UP” menu. A sample test plan
directory is shown in Figure 37.
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J)LIXUH 7\SLFDO 7HVW 30DQ 'LUHFWRU\ BULQWRXW
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SULQWLQJ D 'LUMPMWROD @M 6WRUHG LQLDHB6% )ODVK
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:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd4] key SETUPR

b. The following screen will be displayed:

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

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

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

Press thg4] key TEST PLANS
d. The following screen will be displayed:

1% 4%34 0,1,
02).4 4%34 0,!.
02).4 0,!. $)2
%213% 4%34 0,!.
316% 4%34 0,!.

Press thd3] key PRINT PLAN DIR

106



CT-8000 S3 USER'S MANL REV

e. The following screen will be displayed:

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

Press thg2] key THUMB DRIVE DIRhe 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.
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SULQWLQJ D %UGIDQHWRHW®E BQ WKH &7 V OHPRU\
Follow the steps below to print a breaker tesaplstored in the CT-8000 S3’'s Flash EEPROM:
a. Start from the “START-UP” menu:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd4] key SETUPR

b. The following screen will be displayed:

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

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

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

Press thg4] key TEST PLANS
d. The following screen will be displayed:

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

%213% 4%34 0,!.
316% 4%34 0,!.

Press thd2] key PRINT TEST P)AN
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e. The first test plan stored in the CT-8000 S3's Flash EEPROM will be listed:

4%34 0,!.

"l
3)%-%.3
$%-/ 4%34 0,!.

You can scroll through the list tést plans by pressing thes] and[ T] keys. Once you
have located the test plan that you would like to print, press[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 pdah printout is shown in Figure 38.
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SULQWLQJ D %UHDEWRUHGW @DD86% )ODVK "ULYH
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:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd4] key SETUPR

b. The following screen will be displayed:

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

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

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

Press thg4] key TEST PLANS
d. The following screen will be displayed:

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

%213% 4%34 0,!.
316% 4%34 0,!.

Press thd2] key PRINT TEST P)AN
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e. The following screen will be displayed:

02).4 ).4%2.1, 40
02).4 &, !3( $26 40

Press thd2] key PRINT FLASH DRY. TP
f. The following screen will be displayed:

02).4 4(5-" $2)6% 40

0,!.

Type the test plan number tbe deleted and press tHENTER] 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 pldetails will be printed on the built-in thermal
printer, and you will be returned to the "START-UP" menu.

111



REV 1 CT-8000 S3 USER’S MANUAL

&RS\LQJ D THWWR BOI6% )ODVK GULYH

Follow the steps below to copy a test plan fréine 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:

25. 4%34
‘%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd4] key SETUPR

b. The following screen will be displayed:

1.1,93)3 0/).43
-%1352%-%.4 5.)43
3(/4 $%3#2)04)/.
5-"9%2 /& #(!..%,3
%84 0!'%

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

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

Press thg4] key TEST PLANS
d. The following screen will be displayed:

I1$ 4%34 0,1,
02).4 4%34 0,!.

02).4 0,!. $)2

%213% 4%34 0,!.
316% 4%34 0,!.

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

Press thg6] key COPY TO THUMB DRIVE
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e. The following screen will be displayed:

%.4%2 40 .5-"%2
4] #/09 4/ &,!3( $26

40 .5-"%2

Type the test plan number to copy using the keypad and then pre§ENEER] key.

If you do not know the test plan number, you can first print a test plan directory using
the instructions in section 3.8. The selected test plan will be copied to the USB Flash
drive and the following screen will be displayed:

40 316%$ 4/ 4(5-"
$2)6% 13 0,!. _

Press any key to return to the "START-UP" menu.
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— Velocity

Calculation
Formula

JLIXUH 7\SLFDO %UHDNHU 7HVW 30DQ 3ULQWRXW
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CLOSE Time Parameters

<«— Velocity

Calculation
Formula

YLIXUH 6LHPHQV 636 &/26( 7LPLQJ ,00XVWUDWLRQ
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<————— OPEN Time Parameters

JLIXUH 6LHPHQV 636 23(1 7LPLQJ ,OO0XVWUDWLRQ
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', $*1267,&6 9(5,),87 $1' 7528%/(6+227,1*
BHUIRUPLQJ D 60RZ &ORVH 7HVW

The CT-8000 S3 offers a uniqutEClose” test feature. This test measures the distance a
breaker’s contact travels from the fully openpdsition to the point of contact or “touch”
position, and the contact wipe or penetratialistance. 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 transducemctel 1 are used for “Slow-Close” testing. The
CT-8000 S3 measures the comttazich and contact wipe for each contact channel. Contact
touch is the distance measured from the contaeing fully open to the first position where the
contact channel is electrically closed. Contagieyior 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:

The Slow-Close test does not supp@sistor type transducers.
NOTE

a. Start from the “START-UP” menu:

25. 4%34

"%4 2%35,43
316% 2%34/2%
3%450
$)!'./34)#3

Press thd5] key DIAGNOSTILS
b. The following screen will be displayed:

3,/7 #,/3% 4%34
#(%#+ (//+50
4%34 421.3$5#%2
02).4 $14!
%.#/$%2 &),4%2
#1.41#4 &),4%2

Press thdl] key SLOW CLOSE TEST)

c. The following screen will be displayed:

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

%.4%2 4/ "%').
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Press thdENTER] key to begin the test.
d. The following screen will be displayed:

#1.41#4 /0% .

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

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

Manually start closing the breaker and then press the "ENTER" key. The test results will
be printed and yowvill be returned to the “START-UP” menu. A typical test results
printout is shown in Figure 41.

J)LIXUH 7\SLFDO 60RZ &0ORVH 7HVW 5HVXOWYV B3ULQWRXW

The breaker’s stroke is the sum of thentact touch and contact wipe distances.
NOTE

118



CT-8000 S3 USER’S MANL REV

SHUIRUPLQJ D 7TUDQVGXFHU 6HOI 7THVW

You can check the transducer electronics bynarting the transducer to the CT-8000 S3 and
running a transducer self-test using the instructions below:

a. Start from the “START-UP” menu:

25. 4%34
"%4 2%35,43
316% 2%34/2%
3%450
$)!'.134)#3

Press thd5] key DIAGNOSTILS

b. The following screen will be displayed:

3,/7 #,/3% 4%34
#(%#+ (//+50
49%34 42! . 3$5#%2
02).4 $!14!

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

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

421.3$5#%2 4%34
4 CH °

4 CH °

4 CH °

2 ).

2 ).

2 ).

€ T1 - T3 refer to digitdransducers. R1 - R3 refer to resistor type
transducers.
NOTE € If aresistor type transducer is cortted, Resistor Setup #1 will be used

(see section 3.2.11). If a resistor trdnser setup is not defined, a default
value of 10 inches is used as the full transducer travel distance.

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

120

421.3%$5#%2 4%34

CH °
CH °
CH °

).
).
).

NN B~ B D

If the transducer was moved 5 inches, the screen should display 5.00 IN. You can
continue to move the transducer slider andserve the screen values to make sure they
are correct. Press thiSTOP] key to end the test and return to the “START-UP” menu.
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THVWLQJ WKH &DEOH +RRNXSV

You can check the CT-8000 S3 contact cable otions to the circuit breaker using the steps

below:

a. Start from the “START-UP” menu:

b.

C.

25. 4%34
"%4 2%35,43
316% 2%34/2%
3%450
$)!'.134)#3

Press thd5] key DIAGNOSTILS

The following screen will be displayed:

3,/7 #,/13% 4%34
#(9#t+ (//+50
4%34 42!.3$5#%2
02).4 $!4!

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

Press thdg2] key CHECK HOOKUP
The following screen will be displayed:

“1+% 352% "2%!1+%2 )3
). #./13%$ 0/3)4)/.

4(%. 02%33 34124

Make sure the breaker is in the CLOSED position and then pre$START]

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

34124 4] 2%4%34
34/0 4/ %8)4

key.

A report will also be printed on the thermatinter showing the status of each contact.
A contact closure is shown as “C” on theeger and on the printout. An open contact is

shown as “-” on the screen and on the printout.
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Press thgSTART] key to retest the cable connections, or press fR€OP] key to
end the test and return to the “START-UP” menu.
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3ULQWLQJ 5DZ 7THVW 5HFRUG 'DWD

You can print the raw hexadecimal timing datdlected by the CT-8000 S3 using the “PRINT
DATA” command. This feature is used mainly for factory diagnostic testing.

The CT-8000 S3 collects 20,000 data pointsdrotie-second timing window. As a result, each
data sample is 0.05 ms apart. By looking attthee marker and the data point, you can find the
channel activities vs. time in the timing record.

To print the CT-8000 S3rting data from memory:
a. Start from the “START-UP” menu:

25. 4%34
"%4 2%35,43
316% 2%34/2%
3%450
$)!'.134)#3

Press thd5] key DIAGNOSTILS
b. The following screen will be displayed:

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

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

Press thd4] key PRINT DATA
c. The following screen will be displayed:

34124).' 1$$2%33

Enter the starting address boundary by typia number from 0 to 9. Pressing to¢
key will start printing the data at address lo@atiO, 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:

%6%29 0/).4
%6%29 0/).43

Press thd1] key to print every data point. The @apoints will be printed and you will
be returned to the “START-UP” menu.

Press thd2] key to print every 5 data points. &ldata points will be printed and you
will be returned to the “START-UP” menu.

A partial data points printat is shown in Figure 42.

Due to the large number of data pointsven selecting the “Every 5 Points”

option will produce a VERY long report printout!
WARNINC P P g reportp

J)LIXUH 3DUWLDO 'DWD 3RLQWYV 3ULQWRXW
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TURXEOHVKRRWLQJ *XLGH

PROBLEM DESCRIPTION Suggested Solution

CT-8000 S3 will neither trip nor € Make sure you hold down tH&ARM] switch during each test.
close the breaker. € 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 todtpositive side of the power
supply.

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

Getting following message when

()

Trigger voltag was not detected by the CT-8000 S3.

USing external tfiggefi € Check the external trigger input to the CT-8000 S3.
42)"%2 &!5,4 € Make sure the external triggsignal is present when the CT-8000
A 42)"%2 S3 displays the “AWAITING GBER” message on the screen.
Missing timing or transducer € Timing or transducer channels reenot turned on. See section
channels on report and graphic 3.2.7 for instructions on how to turn on the contact and
output. transducer channels.

No contact time (0 ms) in Trip or € Make sure only one side of the breaker is grounded.
CLOSE test. € 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-8000 S3 contact channels may be damaged or the cables
may be bad. Try the “Checloék-UP” test (see section 4.3).

No contact time (O ms) in CLOSE- Make sure the breaker contacts complete the transition from the
OPEN test. 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-
8000 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.

ah
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When performing an OPEN-CLOSI ¢
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 gater than 30V.

Please see section 3.2.3.
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$33(1',&(6
$33(1',; $ + ,7( ORGHO . &LUFXLW %UHDRIBUS5 AISARIUQA V& K [

/— AP1=15"

Bounce-Back

¥ AP2 =35"

,7/( ORGHO . &LUFXLW %UHDNHU 7LPLQJ &KDUWYV
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,7/( ORGHO . &LUFXLW %UHDNHU &/26( 23(1 7LPLQJ &KDUW
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,7/( ORGHO . &LUFXLW %UHDNHU &/26( 23(1 7TDEXODWHG 5HSR

129



REV 1 CT-8000 S3 USER’S MANUAL

,7( ORGHO . &LUFXLW %UHDNHU 23(1 &/26( 7LPLQJ &KDUW
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,7( ORGHO . &LUFXLW %UHDNHU 23(1 &/26( 7TDEXODWHG 5HSR
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$33(1',; % £+ 6LHPHOQMHAONHU 9HORFLW\ &DOFXODWLRQ
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$33(1',; & * 6LHPHQVUGBBNKU 9HORFLW\ &DOFXODWLRQ
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$33(1',; ' £ &7 eHviw 30DQ IRU 6LHPHQV 636
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$33(1',; (£ &7 6 7UDQVGXFHU ,00XVWUDWLRQV

/LQHDU 7UDQVGXFHU RQ DQ 2&%

5RWDU\ 7TUDQVGXFHU RQ $OVWKRP +( &LUFXLW %UHDNHL
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5RWDU\ 7TUDQVGXFHU RQ $%% +0% OHFKDQLVP

5RWDU\ 7TUDQVGXFHU RQ )HGHUDO 3DFLILF &LUFXLW %UHDNH
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SHVLVWRU 7UDQVGXFHU RQ 9DFXXP &LUFXLW %UHDNHU
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$33(1',; ) + &7 6 S$FFHVVRULHV

21 /,1( 88/ *5281"
7,0,1* 352%(6 352% (6
SDUW QR 27 SUREHYV
SDUW QR s
/,1($5 527$5<
75$16'8&(56 75$16'8&(5
A
SDUW QR 8& [
SDUW QR 8 & 03*1(7,&
02817
SDUW QR 8e&
527$5< 5(6,6725 7<3(
75$16'8&(5 75$16'8&(5
SDUW QR 8& SDUW QR 88

$%% $+0%
PHFKDQLVP
WUDQVGXFHU

3DUW QR 8&
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'2%/( 75%$16'8&(5 $'$37(5
3DUW QR 8&

7KH 'REOH 7UDQVGXFHWH $GMHBNVWE EQWHUIDFH DQ\ 'RE(
WUDYHO WUDQVGXFHU WR D 9DQJXDUG FLUFXLW EUHD

&RQQHFWHG WR 'REOH
URWDU\ WUDQVGXFHU
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