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Tachometer Opevation 83870-01 I

NOTICE

READ THE FOLLOWING BEFORE INSTALLING OR OPERATING EQUIPMENT

Bently Nevada Corporation has attempted to identify areas of risk created by improper installation
and/or operation of this product. These areas of information are noted as WARNING or CAUTION
for your protection and for the safe and effective operation of this equipment. Read all instructions
before installing or operating this product. Pay particular attention to those areas designated by the

following symbols.

/N WARNING CAUTION

HIGH VOLTAGE PRESENT Machine Protection
COULD CAUSE SHOCK Will Be Lost

BURNS OR DEATH

DO_NOT TOUCH EXPOSED o

WIRES OR TERMINALS

SYMBOLS
Special symbols are used in the manual to illustrate specifics in the step-by-step processes. For

example:

O@ P P @

PRESS FLASHING CONNECT DISCONNECT OBSERVE SCREWDRIVER
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NOTICE

/1 WARNING !

Bently Nevada Tachometers are not designed for use
independently as, or a component of, a speed control or
overspeed protection system.

Bently Nevada Tachometers do not provide protective
redundancy and the response speed needed for reliable
operation as a speed control or overspeed protection
system.

Where provided, the analog proportional output is suitable
for data logging or chart recording purposes only. Also,
where provided, speed Alert setpoints are suitable for
annunciation purposes only.

Failure to take the above warnings into account constitutes
a misuse of the product and may result in property damage
and/or bodily injury.
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FORWARD

This document is for control room personnel who operate the 3300 Monitoring System. The
procedures are presented in step-by-step, graphic format.
RELATED DOCUMENTS

3300 System Overview, 80177

3300 System Installation Instructions, 80172
3300 System Troubleshooting, 80173
3300/10 Power Supply, 80174

3300/01 System Monitor, 80175

3300/50 Tachometer Maintenance, 83871-01

Dynamic Data Manager System, 46390-01
. Keyphasor® is a registered trademark of Bently Nevada Corporation

Proximitor® is a registered trademark of Bently Nevada Corporation

Document No. 83870-01 First Printing: March 1989 Revision NC: March 1989

Copyright© 1989 Bently Nevada Corporation

All Rights reserved

No part of this publication may be reproduced, transmitted, stored in a retrieval system nor translated into any human of
computer language, in any form or by any means, electronic, mechanical, magnatic, optical, chemical, manual, or ctheswise,
without the prior written pemmission of the copyright owner,
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DUAL SETPOINT TACHOMETER SYSTEM
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ZERO SPEED TACHOMETER SYSTEM
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ROTOR ACCELERATION TACHOMETER SYSTEM
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MONITOR OPTIONS

TACHOMETER
PART NUMBER
TACHOMETER TYPE ALERT RELAYS AGENCY APPROVAL BARRIERS
3300750 AA BB cC oD
01 = DUAL SETPOINT 00 = NONE 00 = NOT REQ'D 00 = NOT REQ'D
TACHOMETER 01 = 5 AMP EPOXY 01 = CSA 01 = WITH BARRIERS
02 = ZERO SPEED SEALED 02 = BASEEFA
TACHOMETER 02 = 5 AMP 03 = FACTORY
03 = ROTOR HERMETICALLY MUTUAL
ACCELERATION SEALED
TACHOMETER
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83870-01

PROGRAMMABLE OPTIONS

TRANSDUCER INPUT SYSTEM KEYPHASORS TRANSDUCER MANUAL
(NOTE 1} “* 7200/3000 PROXIMITOR THRESHOLD MODE * AUTOMATIC
MAGNETIC PICKUP (NOTE 3)
TRANSDUCER 0.2 VOLTS ALEAT MODES * OVER ALERT
CONDITIONING * 0.5 VOLTS UNDER ALERT
HYSTERESIS 1.0 VOLTS * LATCHING
< 20 VOLTS NON-LATCHING

FIRST OUT ALERT * ENABLED ALERT BYPASS ENABLED
(NOTE 2) _ DISABLED * DISABLED
RECORDER * +4 TO +20 mA
OUTPUTS +1 TO +8 Vdc

0 TO -10 Vde

* OPTIONS SHIPPED FROM BENTLY NEVADA

NOTE 1: MAGNETIC PICKUPS ARE NOT ALLOWED FOR ZERQ SPEED APPLICATIONS, .

NOTE 2: ALL VERSIONS OF THE TACHOMETER DRIVE ONLY THE RACK FIRST OUT ALERT BUS.
THIS MONITOR DOES NOT DRIVE THE RACK FIRST OUT DANGER BUS. '

NOTE 3: THE ZERO SPEED TACHOMETER IS SHIPPED IN THE MANUAL THRESHOLD MODE. AUTO THRESHOLD
IS NOT ALLOWED IN THE ZERO SPEED MONITOR. AUTO THRESHOLD WILL NOT WORK BELOW 5 Hz

(300 RPM AT ONE EVENT PER REVOLUTION).
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| 6 | MONITOR FUNCTIONS

ROTOR SPEED MONITORING - The Tachometer function provides continuous monitoring of shaft
rotative speed. The Tachometer accepts input from either a proximity probe or magnetic pickup (not
recommended). The Tachometer measures the time between Keyphasor pulses and calculates the
rotor speed in revolutions per minute (RPM). The monitor dispiays the rotor speed on the front panel
and provides a proportional voitage or current recorder output. The Tachometer aiso outputs Alert
status via rear panel relay contacts for external annunciation.

ZERO SPEED - The 3300 Tachometer provides, as a factory installed option, a Zero Speed function.
Zero Speed measurements are generally taken on turbines, generators and other rotating machinery
with large rotors.

Zero Speed is a preselected shaft rotative speed that allows for proper engagement of the turning
gear. Continuous shaft rotation during machine shutdown is imperative to prevent shaft bow that
could lead to possible machine damage during startup.

The Zero Speed function requires inputs from two transducers. Voting logic between the two
transducers minimizes false Zero Speed indication in the event of a transducer failure. When the Zero
Speed function is enabled, and the preselected Zero Speed is reached, an Alert LED indicates the
condition. Alert relay contacts are also provided for use with an external indicator such as an
annunciator panel,

ROTOR ACCELERATION - The 3300 Tachometer provides, as a factory instalied option, a Rotor
Acceleration indicator. The Rotor Acceleration function provides an indication of a machine’s rotative
acceleration. The acceleration/deceleration information is displayed on the front panel. A recorder
output, as well as Alert relay outputs are provided.

Rotor Acceleration is used with machinery during startup or shutdown. The original machine
manufacturer's recommended ramp up or ramp down rate must be maintained to minimize possible
damage.

PROBE GAP VOLTAGE - Probe gap is measured in negative DC voltage and is directly proportionai
to the gap between the face of a proximity probe and the surface being monitored. Probe gap
voltage for each transducer is displayed on the front panel by pressing the GAP switch.

TRIGGER OK - The TRIGGER OK LEDs indicate the status of the transducer input signal, and the
monitor. The TRIGGER OK LEDs remain on as long as the Tachometer is receiving valid input signals
and the monitor is OK. The LEDs will extinguish when the input is less than 1 RPM or greater than
99,999 RPM. An invalid trigger will not cause the system OK relay to go NOT OK.

OK RELAY - The OK Relay is iocated on the Power Input Module. Every monitor in the rack must be
OK or bypassed to energize the OK Relay.




Tachometer Operation 83870-01

' 6 ]| MONITOR FUNCTIONS (CONT)

ALERT - Pressing one of the Alert switches on the front panel of the monitor causes the
corresponding Alert setpoint to be displayed on the front panel. When the particular Alert setpoint
conditions have been met, the Alert LEDs will illuminate and the Alert relay contacts are activated.

FIRST OUT ALERT - A monitor with the First Qut option selected flashes an Alert LED if that Alert was
the first in the rack. Pressing the RESET switch acknowledges the First Qut.

ALERT RELAYS - Monitor Alerts can be programmed for either latching or nonlatching modes. In the
nonlatching mode, the alert resets automatically when the Alert no longer exists. In the latching
mode, the Alert condition must be reset manually by pressing the RESET switch on the front panel
of the System Monitor (or by closing the external reset contacts). The Alert will not reset if the Alert
condition still exists.

ALERT BYPASS - An Alert can be bypassed using a switch located behind the front panel. When
bypassed, an Alert condition no longer causes the Alert LEDs to illuminate or the relay to actuate.
Alert bypass can be during maintenance. Alert Bypass is indicated by the front panel BYPASS LED.
Other front panel functions are not affected by Alert Bypass. This function ¢an be disabled using a
programmabie jumper within the monitor.

MONITOR BYPASS - The monitor can be completely bypassed using the Monitor Bypass switch
located behind the front panel. When bypassed, the monitor is completely nonfunctional, and can
be removed from the system monitoring loop. After this function is activated, the normal system OK
operation (OK Relay} will be restored for the remaining active monitors in the rack.

PEAK HOLD - The PEAK HOLD function allows recall of the maximum RPM value obtained since the
last PEAK HOLD reset. The PEAK HOLD value is read by pressing both Alert buttons simultaneously.
The Tachometer retains the PEAK HOLD value even after loss of monitor power. PEAK HOLD is
cleared by shorting two adjacent testpoints located behind the front panel.

BUFFERED OUTPUTS - The BUFFERED TRANSDUCER A and B coaxial cable connectors on the
front panei of the monitor provide buffered signais both redundant transducers. These connectors
can be used to connect external equipment to the monitor.

RECORDER QUTPUT - Depending on the option selected, the recorder output levels proportional
to RPM (and RPM/MIN with the Rotor Accel. Tach.) are either 0 to -10Vdc, +1 to +5Vdc, or +4 to
+20mA,
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' 6 | MONITOR FUNCTIONS (CONT)

SELF TEST - The monitor has three categories of self test: power-up, cyclic, and user-invoked.

A power-up self test, consisting of a series of basic monitor OK tests, is performed automatically
each time the monitor is turned on.

A cyclic self test is performed automatically while the monitor is operating. Errors encountered
during cyclic tests disable the monitor and flash an error code on the front panel display. If the
error is intermittent, the monitor will begin operating again, and the error codes will be stored for
retrieval during user-invoked self tests. Stored error codes are indicated by the TRIGGER OK LEDs
flashing at 5 Hz (5 times per second) provided that the monitor (or trigger) is OK.

A user-invoked test performs a power-up self test and allows error messages stored during cyclic
tests to be read and cleared. Stored errors are annunciated by flashing the TRIGGER OK LEDs
at 5 Hz and dispiaying the error codes on the front panel LCD display.

MONITOR OK - A MONITOR NOT OK condition resulting from failing self test will drive the system
OK relay into its NOT OK state and extinguish the front panel TRIGGER OK LEDs.
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NOTE: EACH MONITOR IN THE SYSTEM CONTROLS THE OK RELAY. THE TACHOMETER CAN
CAUSE A NOT OK RELAY CONDITION (DE-ENERGIZED RELAY) ONLY WITH A MONITOR NOT OK.
A TRIGGER NOT OK WILL NOT AFFECT THE SYSTEM OK RELAY.

LED DISPLAY OK
A 8 CONDITION RELAY DRIVE **
® TRIGGEROK* @ MONITOR OK AND TRIGGER A AND 8 OK * ON
® TRGGEROK O RESPECTIVE TRIGGER A OR B NOT OK,
AND MONITOR OK ON
O TRIGGEROK @
O TRIGGEROK O BOTH TRIGGER A AND 8 NOT OK, OFF **
AND/OR MONITOR NOT OK
TRIGGER OK _;-; FLASHING AT § Hz = ERROR ENCOUNTERED ON
=’ | DURING CYCLIC TEST. READ ERROR MESSAGE
SEE SECTION ON ERROR CODES

* “TRIGGER OK* MEANS THE RPM VALUE IS BETWEEN 1 AND 100,000 RPM AND THAT THE RPM VALUE HAS NOT
CHANGED MORE THAN 50% BETWEEN TWO INPUT TRIGGERS.

** A NOT OK MONITOR CAN BE BYPASSED TO RESTORE RELAY OK CONDITIONS.
. IF THE MONITOR 18 OK, BUT THE TRIGGERS ARE NQT, THE OK RELAY WILL BE ON (OK).

_‘/
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' 8 | BYPASS (DUAL SETPOINT TACHOMETER)

6 % 3300/50 3 % 3300750
TACHOMETER TACHOMETER
3600 O
RPM RPM
WARN ING WARN I NG
ONE SECOND QELAY ONE SECOND OELAY
ON RPM SET POINTS ON RPM SET POINTS
0O NOT USE FOR DO NOT USE FOR
OVERSPEED OVERSPEED
PROTECTION PROTECTION
SEE MANUAL SEE MANUAL
A BRI N @8 AO REFHR Os
O ALERT 2 (O ALERT 2
R R
P () ALERT 1 P () ALERT i
M M
@ ovPass @ obeass
ALERT 2 RELAY BYPASSED MONITOR BYPASSED
MONITOR ON LINE MONITOR OFF LINE
ALERT 1t RELAY FUNCTIONAL DISPLAY AT ZERO

NOTE: THE ALERT 1 RELAY CANNOT BE BYPASSED IN THE DUAL SETPOINT TACHOMETER.
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| 9 | BYPASS (ZERO SPEED TACHOMETER)
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BYPASS (ROTOR ACCEL. TACHOMETER)
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| ALERT (DUAL SETPOINT TACHOMETER)

*r””\"-—/’

[ T ror e —
OVERSPEED
PROTECTION

SEE MANUAL

AORSF X Oo

@ ArerT 2
P . ALERT 1
M
O bBrPass
LED DISPLAY CONDITION RELAY DRIVE
ALERT 1 ALERT 2
. ® ALERT 1 THE ALERT 1 SETPOINT HAS BEEN ON OFF
O ALERT 2 EXCEEDED. *
O ALERT 1 THE ALERT 2 SETPOINT HAS BEEN OFF ON
® ALERT 2 EXCEEDED. *
® ALERT 1 BOTH ALERT SETPOINTS HAVE BEEN ON ON
® ALERT 2 EXCEEDED. *
ALERT 1 THE ALERT 1 SETPOINT HAS BEEN ON OFF
O ALERT2 EXCEEDED. ALERT 1 IS THE FIRST OUT
ALERT, **
O ALERT 1 THE ALERT 2 SETPOINT HAS BEEN OFF ON
EXCEEDED. ALERT 2 IS THE FIRST OUT
ALERT 2 AL ERT -

* AN RPM ALERT REQUIRES AT LEAST ONE TRANSDUCER TO OBSERVE THE ROTOR SPEED (RPM) RISE ABOVE
AN OVER SPEED SETPOINT OR FALL BELOW AN UNDER SPEED SETPOINT FOR AT LEAST ONE SECOND.

** FIRST OUT RESOLUTION iS BETTER THAN 50 MILLISECONDS. IF TWO ALERTS OCCUR WITHIN S0 MILLISECONDS
OR LESS, BOTH LEDS COULD FLASH. BOTH ALERTS MAY FLASH TO INDICATE FIRST QUT FOLLOWING SELF TEST.
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ALERT (ZERO SPEED TACHOMETER) o

00 NOT USE FOR
QVERSPEED
PRQTECT 10N

SEE MANUAL

[TO TR(O?(OER Os

OFF BELOW 1 RPM

g%. aeRT @ R
R P

O Breass O M
LED DISPLAY CONDITION RELAY DRIVE
ALERT ALERT
ZERO SPEED RPM ZERO SPEED APM .
THE ZERO SPEED ALERT CONDITIONS HAVE BEEN ON OFF
. O MET' ®
O ® THE RPM ALERT CONDITIONS HAVE BEEN MET. ** OFF ON
® Py BOTH THE ZERO SPEED AND APM ALERT ON ON
CONDITIONS HAVE BEEN MET, * **
O THE ZERO SPEED ALERT CONDITIONS HAVE BEEN ON OFF
MET. ZERO SPEED IS THE FIRST OUT ALERT. ***
O THE RPM ALERT CONODITIONS HAVE BEEN MET. OFF ON
. THE RAPM ALERT IS THE FIRST QUT ALERT, ***

* THE ZERO SPEED ALERT CONDITIONS ARE AS FOLLOWS:
t. THE TRIGGER OK CONDITIONS (SECTION 7) MUST BE MET FOR BOTH TRANSDUCERS BELOW 500 RPM.
2. BOTH TRANSDUCERS MUST OBSERVE THE ROTOR SPEED (RPM) FALL BELOW THE ZERO SPEED ALERT
SETPOINT FOR AT LEAST ONE SECOND.

** AN RPM ALERT REQUIRES AT LEAST ONE TRANSDUCER TC OBSERVE THE ROTOR SPEED (RPM) RISE ABOVE
AN OVER SPEED SETPOINT OR FALL BELOW AN UNDER SPEED SETPOINT FOR AT LEAST ONE SECOND.

«** FIRST OUT RESOLUTION (S BETTER THAN 50 MILLISECONDS. IF TWO ALERTS OCCCUR WITHIN 50 MILLISECONDS
OR LESS, BOTH LEDS COULD FLASH. BOTH ALERTS MAY FLASH TO INDICATE FIRST OUT FOLLOWING SELF TEST.
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ALERT (ROTOR ACCEL. TACHOMETER)

T 00 NOT s€ Fom
OVERSMEED
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RPM/MIN
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LED DISPLAY

ALERT
RPM/MIN RPM

CONDITION

RELAY DRIVE

ALERT
RPM/MIN

RPM

)

THE RPM/MINUTE ALERT CONDITIONS HAVE BEEN
MET, *

ON

OFF

THE RPM ALERT CONDITIONS HAVE BEEN MET. **

OFF

ON

BOTH THE APM/MINUTE AND RPM ALERT
CONDITIONS HAVE BEEN MET. * **

ON

ON

O

THE RPM/MINUTE ALERT CONDITIONS HAVE BEEN
MET. APM/MINUTE IS THE FIRST QUT ALERT, ***

ON

OFF

o@ooo

THE RPM ALERT CONDITIONS HAVE BEEN MET.
THE RPM ALERT IS THE FIRST OUT ALERT. ***

OFF

ON

* AN RPM/MIN ALERT REQUIRES AT LEAST ONE TRANSDUCER TO OBSERVE THE ROTOR ACCELERATION (RPM/MIN)
VALUE EXCEED THE RPM/MIN SETPOINT FOR AT LEAST ONE SECOND.

** AN RPM ALERT REQUIRES AT LEAST ONE TRANSDUCER TO OBSERVE THE ROTOR SPEED (RPM) RISE ABOVE AN

OVER SPEED SETPOINT OR FALL BELOW AN UNDER SPEED SETPOINT FOR AT LEAST ONE SECOND.

*** FIRST OUT RESOLUTION IS BETTER THAN 50 MILLISECONDS. IF TWO ALERTS OCCUR WITHIN 50 MILLISECONDS
OR LESS, BOTH LEDS COULD FLASH. BOTH ALERTS MAY FLASH TO INDICATE FIRST OUT FOLLOWING SELF TEST.
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2] meroGaPvoLTAGE 1 ®

PRESS GAP SWITCH AND READ GAP VOLTAGE FOR BOTH TRANSDUCER A AND TRANSDUCER B.

!:j @ 3300/%0

TACHOMETER

WARNING
ONE SECOND DBLAT
ON RPw SET POINTS
00 HOT USE FOR

OVERSPEED
PROTECT 1GM
SEE MANUAL

N\

+

/

PRCBE B :
A B
KEYPHASOR OR GEAR BUFFERED TRANSDUCERS
NQTE: THE GAP VOLTAGE IS INTENDED TO BE USED FOR THE INSTALLATION OF PROBES.
WHILE A MACHINE IS RUNNING, THE DISPLAYED GAP VOLTAGE MAY VARY SIGNIFICANTLY. .
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READ SETPOINTS (DUAL SETPOINT TACH.)

PRESS THE ALERT 1 SWITCH AND READ
THE ALERT 1 SETPOINT ON THE FRONT
PANEL DISPLAY. UP ARROW INDICATES
OVER SPEED SETPOINT. DOWN ARROW
INDICATES UNDER SPEED SETPOINT.

6 @ 3300/%0

TACHOMETER
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O evpass

G
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A
BUFFERED TRANSDUCERS

PRESS THE ALERT 2 SWITCH AND READ
THE ALERT 2 SETPOINT ON THE FRONT
PANEL DISPLAY. UP ARROW INDICATES
OVER SPEED SETPOINT. DOWN ARROW
INDICATES UNDER SPEED SETPOINT.

(3 @ 3300730

TACHOMETER
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READ SETPOINTS (ZERO SPEED TACH.)

PRESS THE RPM ALERT SWITCH AND
READ THE RPM ALERT SETPOINT ON THE
FRONT PANEL DISPLAY., UP ARROW
INDICATES OVER SPEED SETPOINT. DOWN
ARROW INDICATES UNDER SPEED
SETPOINT.

{ s @ 330¢/30

TACHOMETER

-1 3700
RPM &
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2ERO SPEED

O TRiGGER O

mraumv.
E 3O merr O g
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A 8
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L

18

PRESS THE ZERQ SPEED ALERT SWITCH
AND READ THE ZERQ SPEED ALERT
SETPOINT ON THE FRONT PANEL
DISPLAY. DOWN ARROW INDICATES
UNDER SETPOINT. (ZERO SPEED IS
ALWAYS AN UNDER SETPOINT.)

3 @ 3300790

TACHOMETER

5

¥ RPM

ZERQ SPEED
ENABLED

O TRIGGER O

OFFMIW
égo ALERT Os
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READ SETPOINTS (ROTOR ACCEL. TACH.)

PRESS THE RPM ALERT SWITCH AND
READ THE RPM ALERT SETPOINT ON THE
FRONT PANEL DISPLAY. UP ARROW
INDICATES OVER SPEED SETPOINT. DOWN
ARROW INDICATES UNDER SPEED
SETPOINT.

S

TACHOMETER

RPM/MIN

7O g O3

OFF ofLov 1 fPw

RMO aerr OR
Psi p
MNO preaes O M

RPM/MIN ROM
lz ® ! [T {@ ® i)
A &

BUFFERED TRANSDUCERS

83870-01

PRESS THE RPM/MIN ALERT SWITCH AND
READ THE RPM/MIN ALERT SETPOINT ON
THE FRONT PANEL DISPLAY. UP ARROW
INDICATES OVER SETPOINT. (ROTOR
ACCEL IS ALWAYS AN OVER SETPOINT.)

f 5 @ 13007350

TACHOMETER

[FO_mge O

AFF O8OV 1| N

RMO merr O R
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Tachometer Operation 83870-01
READ PEAK HOLD |

PRESS BOTH ALERT SWITCHES SIMULTANEOUSLY AND READ THE PEAK HOLD VALUE.

{ S @ Jl00/50

TACHOMETER

| WARN | NG

OME SECOMD DELAY
4 AP SET POINTS
D0 NOT USE FOR
OVERSPEED
PROTECT{ON

SEE MANUAL
/?

BUFFERED TRANSOUCERS

PEAK HOLD IS THE MAXIMUUM RPM VALUE OBTAINED SINCE THE LAST PEAK HOLD RESET.
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RESET PEAK HOLD

RESET THE VALUE STORED IN PEAK HOLD MEMORY BY SHORTING ACROSS PEAK HOLD (PH) PINS.

3 @ 330050 T
G

)

L B W4 il kA
EIQEIEIEIQI || | ||

i OERO
C ”:ERSD 'I‘RANSDJ:ERS
S

READ PEAK HOLD TO VERIFY THAT IT HAS BEEN CLEARED (SEE PREVIOUS PAGE).
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Tachometer Operation

WHEN THE EXTERNAL ZEROC SPEED
ENABLE CONTACTS ARE OPEN, THE
ENABLE INDICATORWILL EXTINGUISHAND
THE ZERO SPEED BYPASS LED WiLL
UGHT. WHILE THESE CONTACTS ARE
OPEN, A ZERO SPEED ALERT CANNOT
OCCUR.

i

ZERQ SPEED

WARN ING \

OME SECOND OELAY
OM NP 3ET AOINTY
00 woT LBE FOR

SVEMPEED
PAOTECTION
SEE MANUAL

[FO &L

OPEN

J

EXTERNAL ZERQ
SPEED ENABLE
CONTACTS

tUSER SUPPLIED)

22
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ENABLE (ZERO SPEED TACHOMETER)

WHEN THE EXTERNAL ZERC SPEED
ENABLE CONTACTS ARE CLOSED, THE
ENABLE INDICATOR WILL SHOW AND THE
BYPASS LED WILL EXTINGUISH (IF THE
ZERO SPEED FUNCTION HAS NOT BEEN
MANUALLY BYPASSED).

-\'N_.-----—’-—h\

ZERO SPEED
ENABLED

WARN NG \

SVERUMEED
MROTECT 10N

SEE MANUAL

S

OFF DELOV |

Fo rmo?‘(oER

50 s O R
éﬁo BYPASS Ofﬁ

CLOSED

=
4

CONTACTS

EXTERNAL ZERO
SPEED EMNABLE

(USER SUPPLIED:




. Tachometer Operation

83870-1

SELF TEST

THE MONITOR HAS THREE LEVELS OF SELF TESTS:

POWER-UP TEST: PERFORMED ONLY WHEN THE MONITOR (S TURNED ON.
CYCUC TEST: PERFORMED CONTINUOUSLY.
USER-INVOKED TEST: PERFORMED ONLY WHEN INITIATED BY USER.

/:5 % 3300/50

TACHOMETER

WARN ING

ONE SECOND OELAY
ON &Pw SET POINTS
. 0O NOT USE FOR
QVERSPEED

PROTECTION
SEE MANUAL

B
BUFFERED TRANSDUCERS

IF ERRORS ARE DETECTED DURING CYCLIC SELF TESTS:

MONITORING IS ABORTED UNTIL THE ERROR IS
RESOLVED.

ERROR CODE IS STORED IN MEMORY AND FLASHED
ON THE LCD DISPLAY.

BYPASS LED GOES ON AND OK LED FLASHES AT 5
HZ.

IF ERROR IS INTERMITTENT AND GOES AWAY,
MONITORING IS RESUMED AND OK LED FLASHES AT
5§ HZ

ERROR CODE IS STORED. USER INVOKED-TEST
DISPLAYS AND CLEARS ERROR.

IF ERRORS ARE DETECTED DURING POWER-UP TEST OR USER-
INVOKED SELF TEST:

MONITORING IS ABORTED UNTIL USER ACTION
RESOLVES PROBLEM.

TEST CAN BE RERUN WITH MONITOR POWER-UP OR
USER-INVOKED TEST.

23




Tachometer Operation

SELF TEST

(

CONT)

83870-01

INITATE USER-INVOKED TEST BY SHORTING ACROSS TWO SELF TEST (ST) PINS.

f S @ 330¢/30

|

A 8
(] mrrereo mvsmeens

L1 [

CAUTION

MACHINE PROTECTION WILL
BE LOST FOR DURATION OF
TEST.

24




Tachometer Operation ' 83870-01
SELF TEST (CONT)

AT THE COMPLETION OF USER-INVOKED SELF TEST, THE MONITOR WILL RECALL STORED ERROR CODES, IF ANY.
THESE ERROR CODES MUST BE READ AND CLEARED WITH USER INTERACTION TO ALLOW MONITORING TO
CONTINUE.

G @ 138e/%
TACHOMETER
Error READ CODES ON LIST; STEP THROUGH
AN EACH ERROR CODE ON LIST BY

PRESSING AND HOLDING THE RIGHT
ALERT SWITCH FOR APPROXIMATELY
ONE SECOND.

WARNING

S Wy GFY FRTL
o WY Lat P
e d

]
=
o @@

L] i

7 N

(o= © AT THE END OF THE UST, THE LCD
oD moseORENS WILL DISPLAY ALL EIGHTS. TO

REREAD THE LiST, PRESS THE RIGHT
ALERT SWITCH. TO CLEAR THE LIST
FROM MEMORY, PRESS AND HOLD
THE LEFT ALERT SWITCH FOR
APPROXIMATELY ONE SECOND.

25




Tachometer Operation 83870-01

SELF TEST (CONT)

ke

G @ I ERROR CODE DESCRIPTION
2 ROM CHECKSUM HAS FAILED. *
TACHOMETER
3 EEPROM FAILURE NO. 1. **
4 EEPROM FAILURE NO. 2, ***
ADJUST SETPOINTS
5 +7.5V/-VT NODE OUT OF TOLERANCE, **
6 +VRH NODE QUT OF TOLERANCE, **
7 +5V NODE OUT OF TOLERANCE. **
8 MVREF NODE OUT OF TOLERANCE. **
9 +7.5V NODE OUT OF TOLERANCE. **
10 +VRL NODE OUT OF TOLERANCE. **
12 +5V/-7.5V NODE OUT OF TOLERANCE. **
] 14 RAM FAILURE. *
[- _J 17 COP WATCHDOG NOT CONFIGURED. *
21 INCORRECT SWITCH OR SWITCH COMBINATION. ****
= * ALLOWED WITH A 28RO SPEED TAGHOMETER.
W‘:ERED mmsw;ms a3 THE PROCESSOR HAS NOT BEEN PROGRAMMED FOR
THE TACHOMETER TYPE. *
34 THE INPUT FREQUENCY TO THE TACHOMETER IS

TOO HIGH FOR PROPER OPERATION.

TESTED ONLY AT POWER-UP OR USER-INVOKED SELF TEST. THIS ERAOR IS DISPLAYED ON THE FRONT
PANEL BUT IS NOT STORED IN MEMORY.

TESTED ONLY AT CYCLIC SELF TEST. ERRORS 2, 3 AND 14 ARE NONRECOVERABLE AND ERRORS 5
THROUGH 12 COULD BE INTERMITTENT AND RECOVERABLE.

ERROR 4 IS A SETPOINT FAILURE AND MAY BE CORRECTED BY ADJUSTING ALL SETPOINTS IN THE
MONITOR.

TESTED ONLY WHEN MONITOR 1S IN SETUP MODE.
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Tachometer Maintenance 83871-01 .

NOTICE

READ THE FOLLOWING BEFORE INSTALLING OR OPERATING EQUIPMENT

Bently Nevada Corporation has attempted to identify areas of risk created by improper installation
and/or operation of this product. These areas of information are noted as WARNING or CAUTION
for your protection and for the safe and effective operation of this equipment. Read all instructions
before instailing or operating this product. Pay particular attention to those areas designated by the
following symboils.

/N WARNING CAUTION

HIGH VOLTAGE PRESENT Machine Protection
COULD CAUSE SHOCK Will Be Lost
BURNS OR DEATH

DO NOT TOUCH EXPOSED
WIRES OR TERMINALS

SYMBOLS
Special symbols are used in the manual to illustrate specifics in the step-by-step processes. For
example:

O@®@ b P o &

PRESS FLASHING CONNECT DISCONNECT OBSERVE SCREWDRIVER

ii




. Tachometer Maintenance 83871.01

NOTICE

/1N WARNING !

Bently Nevada Tachometers are not designed for use
independently as, or a component of, a speed control or
overspeed protection system.

Bently Nevada Tachometers do not provide protective
redundancy and the response speed needed for reliable
. operation as a speed control or overspeed protection
system.

Where provided, the analog proportional output is suitable
for data logging or chart recording purposes only. Also,
where provided, speed Alert setpoints are suitable for
annunciation purposes only.

Failure to take the above warnings into account constitutes
a misuse of the product and may result in property damage
and/or bodily injury.

iii
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FORWARD

This document is intended for personnel who maintain the 3300 Monitoring System. The procedures
are presented in step-by-step, graphic format.
RELATED DOCUMENTS

3300 System Overview, 80177

3300 System Installation Instructions, 80172
3300 System Troubleshooting, 80173
3300/10 Power Supply, 80174

3300/01 System Monitor, 80175

3300/50 Tachometer Operation, 83870-01

Dynamic Data Manager System, 46390-01
. Keyphasor® is a registered trademark of Bently Nevada Corporation

Proximitor® is a registered trademark of Bently Nevada Corporation

Document No. 83871-01 First Printing: March 1989 Revision NC: March 1989

Copyright© 1989 Bently Nevada Corporation
All Rights reserved

No part of this publication may be reproduced, fransmitted, stored in a retrieval system nor transiated o any human or
computer language, in any form of by any means, electronic, mechanical, magnetic, optical, chemical, manual, or otherwise,
without the prior wyitton parmission of the copyTight owner,

Bently Nevada Corporation
P.O. Box 157
Minden, Nevada 89423 USA
Telephone 800-227-5514 702-782-3611
Telex 7400983 BNC UC
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DUAL SETPOINT TACHOMETER SYSTEM

83871-01
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ZERO SPEED TACHOMETER SYSTEM
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ROTOR ACCELERATION TACHOMETER SYSTEM
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Tachometer Maintenance

TOP DISPLAY INDICATES
ROTOR SPEED [N RPM
~—

TRANSDUCER A
TRIGGER OK LED

RPM ALERT 2 AND

RPM ALERT 1 LEDS \§:::::
BYPASS LED-ﬁhhﬁh“\\\“H\ﬁ

READ RPM ALERT 2~

SETPOINT

BNC CONNECTORS FOR
BUFFERED TRANSDUCER —__|
OUTPUT

{ S @ 3360¢/50

TACHOMETER

WARNING

SEE MANUAL

AO ZRmERx O
= ALERT 2
Ef§-() ALERT |
M
I O Brrass
ALERT 2 ALERT
R

BUFFERED TRANSDUCERS

| REA

83871-01

FRONT PANEL (DUAL SETPOINT TACHOMETER)

TRANSDUCER 8
TR1GGER OK LED

e

| SETPOINT

0 TRANSDUCER
GAP VoL TAGE




TOP DISPLAY

Tachometer Maintenance

INDICATES

ROTOR SPEED IN RPM \\\\\\\

ZERO SPEED TACHOMETER
INDICATOR (ALWAYS ONj—__|

TRANSDUCER A
TRIGGER OK LED

\

ZERO SPEED ALERT LED ~_

ZERO SPEED BYPASS LED ~__|

READ ZERO SPEED—— |
ALERT SETPOINT

BNC CONNECTORS FOR
BUFFERED TRANSDUCER ~—nu__
OUTPUT

g @ 3300/56

TACHOMETER

3600
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ZERQ SPEED
ENABLED
ALERT

WARN NG
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ON RPW SET POINTS
00 NOT USE FOR
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PROTECT 10N
SEE MANUAL
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8387101

FRONT PANEL (ZERO SPEED TACHOMETER)

ZERO SPEED ENABLED
IND I CATOR

. ——(CONTACTS CLOSED)

T——ZERO SPEED ALERT

SETPOINT INDICATOR

TRANSDUCER B
TRIGGER OK LED

/,/,//f’/

/RPM ALERT LED

P| . RPM BYPASS LED

r/,,READ RPM ALERT
SETPOINT

| —READ TRANSDUCER

GAP VOLTAGE




Tachometer Maintenance

6 | FRONT PANEL (ROTOR ACCEL. TACHOMETER)

TOP DISPLAY INDICATES
ROTOR SPEED IN RPM ~__ |

BOTTOM DISPLAY INDICATES

ROTOR ACCELERATION IN ~]
RPM/M (N

TRANSDUCER A

RPM/MIN ALERT LED
\

RPM/MIN BYPASS LED —__

READ RPM/MIN ALERT
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BUFFERED TRANSDUCER
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® T vontorRemova

CAUTION

The machine is not protected
when the monitor is removed from
the rack.

1. Loosen two screws.
2. Pull monitor from rack.

/®
D
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n Monitor Disassembly

83871-01

Side Cover Removal

Squeeze the retaining tips on each
standoff, and remove the side cover

from the monitor.,

Circuit Board Removal

Squeeze the retaining tips on each
standoff, and remove the expander
board from the main board.

MAIN CIRCUIT BOARD

/ STANDOFF (4 PLACES)

L7/

|

MA {N BOARD

EXPANQER BOARD

J3
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® ' 8 | Monitor Disassembly [Cont]

Front Panel Removal

RETAINING WASHER
SCREW SPRING SLIDING
/STANDOFF /

!:{];;"————-—---www—~c ,E::ﬂ*//////
JT
ifun
Al Al
JLL
[__ CONNECTOR
_%L — — MM ——H ]

=] RIBBON CABLE
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n Signal Input Relay Module

/A WARNING

High Voitage present I’I I’I Y

Could cause shock, burmns
of death.

Do Not touch exposed iai
—

wires or terminals.

The Signal Input Relay Module is on the
back of the rack. For relay
configuration, see Installation Manual.
For field wiring, see Sections 27,28 and
29 (Field Wiring Diagrams). Q

Module Removal
Loosen two screws and remove the

module.
Module Options
Alert 1 Relay Jumper
In Qut
Normally Energized W3 W4, Wi
Normally De-energized | W4, W11 W3
Alert 2 Relay Jumper »@
. In_ Qut i
Normaily Energized w2 Wiwi2 o
Normally De-energized | Wi ,Wi2 w2
Alert Relays

Tachometer Type
Dual Setpoint Zero Speed Rotor Accel
Alert 1 Relay| RPM Alert 1 HPM Alert  RPM Alert
Alert 2 Relay| RPM Alet 2  Zero Speed RPM/MIN
Alert Alert

10




i Tachometer Maintenance

83871-01

@ [0 MontorOptions

TACHOMETER
PART NUMBER
TACHOMETER TYPE ALERT RELAYS AGENCY APPROVAL BARRIERS
3300/50 AA BB cC DD
01 = DUAL SETPOINT 00 = NONE 00 = NOT REQ'D 00 = NOT REQ'D
TACHOMETER 01 = 5 AMP EPOXY 01 = CSA 01 = WITH BARRIERS
02 = ZERQ SPEED SEALED 02 = BASEEFA
TACHOMETER 02 = 5 AMP 03 = FACTORY
03 = ROTOR HERMETICALLY MUTUAL
ACCELERATION SEALED
TACHOMETER

The Tachometer has several user-programmable options. The options can be changed by removing

and installing jumpaers.
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clm

oo
e
¥ O

WID
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J4

RESET
wi9am

E& @ =

L

Jumper Locations on the Main Circuit Board
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10 | Monitor Options (Cont) |

Main Board Option Settings
All monitor options, except for the Recorder options, are located on the Tachometer Main Board.
Table 1 shows these options and their jumper positions.

Table 1 Option Settings on the Main Board

. Jumper
Option install Remove
Transducer Input:
Transducer A
System, Rack Keyphasor 1 W10C W10A,B, 18A
* Monitor Signals, 7200 or 3000 Proximitor W10A W10B,C, 18A
Monitor Signals, Magnetic Pickup (Note 1) Wi10A,B, 18A wWi0C
Transducer B
System, Rack Keyphasor 2 wsC WSAB, 18A
* Monitor Signals, 7200 or 3000 Proximitor WSA WoB,C, 18A
Monitor Signals, Magnetic Pickup (Note 1) W9AB, 18A waC .
Transducer Conditioning:
Threshold Mode (Note 2)
Manual ——— wW17C
* Auto wW17C ———moeee
Hysteresis Transducer A
0.2 Volts w118 W1HIAC
* 0.5 Voits w1i1C W11AB
1.0 Volits WI11A W11B,C
2.0 Volts D W11AB,C
Hysteresis Transducer B
0.2 Volts wsB WB8A,C
* 0.5 Volts wscC WBA,B
1.0 Volts WB8A Ws8B,C
2.0 Volts B W8A B,C

* Options as shipped from factory
Note 1: Magnetic Pickups are not Recommended for Zero Speed Applications.
Note 2: The Zero Speed Tachometer is Shipped in the Manual Threshold Mode. .

12
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@ [0 [ Monitor Options (Gont)

Table 1 Option Settings on the Main Board (Continued)

Jumper
Option Install Remove
Alert Modes:

Alert 1 (See Table 2)
* Qver Alert w188 ——emneee
Under Alert ——— wigs

* Latching Alert wW18C —
Nonlatching Alert —_— wi8ecC

Alert 2 (See Table 2)
* Qver Alert (Noté 3) wi18D m—

Under Alert e wi8D

* Latching Alert WI18E e

Nonlatching Alert — W18E

First Qut Alert Option: (Note 4)

* First Out Alert Enabie WI17A b
. First Out Alert Disable ———an WI7A

Monitor Options: (Note 5)

Alert 1 (See Table 2)
Bypass Switch Enable w14 ——
* Bypass Switch Disable _— W14

Alert 2 (See Table 2)
Bypass Switch Enable Wi5 —
* Bypass Switch Disable —— W15

* Options as shipped from factory

Note 3: W18D has no affect on the Zero Speed Alest. Zero Speed is always an Under Alert,

Note 4: All Alents drive the rack First Out Alert Bus. The Tachometers do nat drive the rack First out Danger Bus.

Note 5: W14 has no affect on the Dual Setpoint Tachometer. Only the RPM Alert 2 Relay may be Bypassed on the
Dual Setpoint Tachometer.

Note 6: W18D has no affect on the Rotor Accel Tachometer. Rotor Accel is always an Over Alert

Table 2, Alerts
Tachometer Type
Dual Setpoint Zero Speed Rotor Accel
Alert 1 | APM Alet 1 APM Alert___ APM Alert_|
Alert 2 RPM Alert 2 Zero Speed RPM/MIN |

. Alert Alert

(S ——

13
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| 10 | Monitor Options (Cont)

g 8= 1T] MR O

Seoke  SEEEEEER

e
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Jumper Locations on the Recorder Piggy Board

Table 3 Option Settings on the Recorder Piggy Board

Jumper
Recorder Option Install Remove
+4 to +20 mA wiB,C,.D W2BD.E W3AC WIAE W2ACF.G W3B,D
w4B,D.E WsB,CD W4AC.F.G WEAE W6 W7
+1 to +5 Vdc WIAE W2CF W3AC wiB,C.D W2ABD,E,G W3B,D
WAC,F WSAE W4ABDEG WSBC.D W6 W7
0 to -10 Vde WIAE W2A,G WaB,D wi1B,C.D W2B,CDEF W3AC

W4AG WSAE

W4B,C.DLEF WSBCD W6 W7

14




Tachometer Mairtenance 83871-01

Monitor Full Scale Range Adjustment

NOTE: Information in [brackets] applies to the Rotor Acceleration (RPM/MIN) Tachometer only.
The Tachometer RPM (and RPM/MIN] Full Scale Range Adjustment allows the RPM [and APM/MIN]
Recorder outputs to be properly scaled to the expected operating range of the shatft being monitored.
The Tachometer is shipped with a Fuli Scale Range of 5000 RPM [S00 RPM/MIN]. The Tachometer
may be adjusted to any of the following RPM [RPM/MIN] Full Scale Ranges.

Selectable RPM Fuii Scale Ranges:

100 200 500 1000 2000 S000 10,000 20,000 50,000 99,999

[Selectable RPM/MIN Fuli Scale Ranges:]

100 200 500 1000 9999

CAUTION

Machine Protection Wil
be lost during the Fuil
Scale Adjust Procedure. e

Ligl
8 o1yl

18213038
o
2im

L
Tl
¥ O

QiaH Wad
&3
Elm

SwW 1

BYP1
Mid
ad
i 22]]
WIS

arpP?

1. Remove Monitor (Section 7)

P18 52 w17

2. Remove Monitor side cover (Section 8)

3. Install Full Scale Adjust (FS ADJ) jumper, W16A.
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Tachomeater Maintenance

4. install Monitor in Rack.
The RPM [and RPM/MIN)

display will show the
current RPM [and
RPM/MIN] Full Scale
Range.

5. Set Switch 6 (ER) to
the "ON" position. The
RPM [and RPM/MIN]
display flash the current
RPM [and RPM/MIN] Full
Scale Range.

6. To adjust the RPM Fuill
Scale Range, press and
hold the right Alert switch
on the front panel. The
RPM Full Scale Range
will remain flashing.

7. Use the (1) or (1)
switches on the System
Monitor to adjust the
RPM Full Scale Range.

s

[1.<

3 e esrer

SYSTEN MOMITOR

SIS o

P MATIRLY

tmnnmm$4

3 o

TACHOMETER

Monitor Full Scale Range Adjustment (Con

[

IIITRNERY
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3 o=

TACHOMETER

SOOOI
L

WARNING
-y —
i b aidd
- w -
o
—
SEE VAN

S00

RPM/M(N

3

0
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Tachometer Mairtenance

{8] To adjust the
RPM/MIN  Full Scale
Range, press and hold
the left Alert switch on

the front panel. The
RPM/MIN  Full  Scale
Range will remain
flashing.

[8.] Use the (1) or (1)
switches on the System
Monitor to adjust the
RPM/MIN  Full Scale
Range.

10. When the correct Full Scale
Range has been selected, reset
Switch 6 (ER) to the OFF position.
This will lock the Full Scale Range

into permanent memory.

11. Remove Monitor from Rack.

12. Remove the Full Scale Adjust

Jumper, W16A.

13. Install Monitor side cover.

14. Install Monitor in Rack.

0 e [y

SYSTEM MONt TOR

SWAPLIES X

TAIP MALTIRT

fmmm‘ A

®

Monitor Full Scale Range Adjustment (Con
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Tachometer Maintenance 83871-01

Events Per Revolution Adjustment

The Events Per Revolution Adjustment allows the Tachometer to observe a rotating shaft at other
thar one Event per Revolution. This is the case when observing a multi-tooth gear or when observing
a shaft driven at some ratio of the actual rotor speed.

Events per Revolution Examples:

J O~
EVENTS PER REVOLUT 10N TAQOMETER
Example 1: NUMERATOR Y
This example shows both probes observing a one
event per revolution Keyphasor. The Tachometer is EVENTS PER REVOLUTION s
to indicate the speed of the shaft on the Keyphasor. R e I T
In this case, the events per revoiution (E/R) is set to : onerER 15 1o ™ !
1. The E/R numerator and denominator are both 1. UBIGATE ™ seeED
(11 = 1)
PROBE A & - B
y KEYPHASOR ..-_.é_..—
TACHOMETER tN SPECIAL
EVENTS PER REVOLUTION
ADJUST MODE
J o
EVENTS PER REVOLUTION VAHOMETER
Example 2: NUMERATOR 24
in this example both probes are observing a 24
tooth gear. The Tachometer is to indicate the EVENTS PER REVOLUTI0N e
speed of the shaft on the 24 tooth gear. In this DENGUINATOR e & wee
case, the Events per Revolution (E/R) is set to 24. - !
The E/R numerator is 24 and the denominator is IncETet 1 1o
1. (241 = 24) HOIEATE e e
PROBE A ¢
& .- -
PROBE § N
w 24 TOOTH GEAR TACHOMETER IN SPECIAL

EVENTS PER REYOLUTION
ADJLIST MODE

18
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Tachometer Maintenance 83871-01

Events Per Revolution Adjustment (Cont)

EVENTS PER REVOLUTION

Example 3: Mi\TOR——r

In this example, both probes are observing an

eleven tooth gear being driven from a 24 EVENTS PER REVOLUTION
tooth gear. The Tachometer is to indicate the DENOMIMTOR — |
speed of the shaft on the 24 tooth gear. In

this case, the Events per Revolution (E/R) is

set to 24. Although the probes are observing POIONTE T SPeED

the eleven tooth gear, they still detect 24 \ i
events per one turn of the indicated shaft. O
The E/R numerator is set to 24 and the n
denominator is set to 1. (24/1 = 24) 3 ORdC
1 @ aar-u
oo oo BRI i
ADWIST MODE
3 o
EVENTS PER REVOLUTION TACHOETER
Example 4: MMERATOR o= ] 24
in this example, both probes are S
observing a one event per revolution o TN ==
Keyphasor on the same shaft with an Tl =
eleven tooth gear. The eleven tooth gear
is driven from a 24 tooth gear. The H 70T Gesn TAcueTeR 15 T
Tachometer is to indicate the speed of the
shaft on the 24 tooth gear. In this case, 1 ]
the Events per Revolution (E/R) is 24/11. ]
For each revolution of the indicated shatt, CA 0
the Keyphasor will rotate 24/11 wmon mumac
YP =

revolutions. The E/R numerator is set to
24 and the denominator is set to 11. EvETS PR REVOLUS 1o

ADJUST MOOE

19



Tachometer Maintenance 83871.01

Events Per Revolution Adjustment (Cont) |

Example 5;

T S
In this example, both probes are EVENTS PER REVOLUTION ricaeTen
observing an eighteen tooth gear on the NrERATOR T~ 'S7

same shaft with an eleven tooth gear.
The eleven tooth gear is driven from a

24 tooth gear. The Tachometer is to o oLuTian
indicate the speed of the shaft on the T4
24 tooth gear. In this case, the Events
per Revolution (E/R) must be calculated: 1 rool o mmeren 15 To
OF THIS SMFET

ER=(24/11)x18 ; ER=002727 Uy, ==

PROSE A .
To set the Tachometer to the proper (OEa0
E/R, the closest fraction must be found. ron 5....
The maximum E/R numerator allowed is
255. The maximum denominator allowed M SAroc e EVENTS, PER REVOLUT IoN

is also 265. The closest fraction found _ eomomses ;\w_ . ROST oo

which is within these limits is E/R =

157/4. The E/R numerator is 157 and the denominator is 4. (157/4 = 39.25) Since 157/4 equals

39.25 and not 39.2727, a slight error will resuit. In this particular example, the error is 0.06 %, or 2 .
RPM at 3600 RPM.

Notes on Events per Revolution

Depending on the operating speed, the Tachometer is limited to certain maximum values for the
Events per Revolution. The table below must be adhered to for +/- 1 RPM accuracy.

RPM Full Scale Range Maximum Allowed Events per Revolution
100 RPM 258
200 RPM 255
500 RPM 255
1000 RPM 255
2000 RPM 255
5000 RPM 120

10,000 RPM 60

20,000 RPM 30

50,000 RPM 6

100,000 RPM 1

When operating at speeds below 100 RPM with one Event per Revolution, the update rate and Alert
response time can be extremely slow. Increasing the number of Events per Revolution observed will
speed up the update rate and the Alert response time. .

20




Tachometer Maintenance

83871-01

Events Per Revolution Adjustment (Cont)

Events per Revolution Adjustment Procedure:

CAUTION

Machine Protection Will be
lost during the Events per
Revolution Adjust Procedure.

1. Remove Monitor (Section 7)

2. Remove Monitor side cover (Section 8)

3. Install Events per Revolution jumper, W16C.

NOTE: Jumper W16C (E/R A) adjusts the Events
per Revolution for both Transducer A and B.
W16B (E/R B) is for future enhancements, and
has no effact in this monitor. Both transducers
must observe the same number of Events per

Aevolution.

4. Install Monitor in Rack. The
front panel display will show the
current Events per Revolution
(E/R) numerator and denominator.

5. Set Switch 6 (ER) to the "ON"
position. The front panel display
wil flash the current E/R
numerator and denominator.

]
J><:

s

3000
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Tachometer Maintenance

6. To adjust the E/R
numerator, press and hoid
the right Alert switch on the

front panel. The E/R
numerator  will remain
flashing.

7. Use the (1) and (i)
switches on the System
Monitor to adjust the E/R
numerator.

8. To adjust the E/R
denominator, press and
hold the left Alert switch on
the front panel. The E&/R
denominator will remain
flashing.

9. Use the (1) and (i)
switches on the System
Monitor to adjust the E/R
denominator.

G @ B

SYSTEM MONITOR

WIS oK

MV
$ A

Bt aar

Ll L) wey

e
f3 @ 2304730
SYSTEM MONTOR
WP e oK
TR WA TIPLT
fa:l o mtl A
(o) == (o
(" «63
=

Events Per Revolution Adjustment (Cont)

® @

/

8@

- n

¢

83871-01
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. Tachometar Maintenance

Events Per Revolution Adjustment (Cont)

3 &~
C_.-- TACHOMETER
I /|,-—--'—'—-.~_\
10. When the correct Events per |( ) ‘
Revolution numerator and denominator W — D
have been selected, reset Switch 6 g N [T
(ER) to the OFF position. This will lock it q W
the E/R into permanent memory. s;:"':'..:: we| %
nT T
: 11. Remove Monitor from Rack. ! el O

12. Remove the E/R Jumper, W16C.

)
;

13. Install Monitor side cover.

14, install Monitor in Rack.

(1 C_
@
Il
&
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Tachometer Maintenance 8387101

Threshold and Hysteresis Adjustments

The Tachometer has both Manual and Automatic Threshold modes. The Threshold mode is selected
using option jumper W17C. The Dual Setpoint and Rotor Accel Tachometers are shipped in the Auto
Threshold mode. The Zero Speed Tachometer is shipped in the Manual Threshold mode. The evenis
per revolution into the monitor will determine the minimum RPM which can be used with Auto
Threshold. The Auto Threshold’s minimum frequency response is 5 Hertz or 300 RPM at one event
per revolution. The input frequency must be greater than 5 Hertz for the Auto Threshold circuit to
function properly. If the number of events per revolution is increased from 1 to 50, the minimum
Auto Threshold frequency would be 6 RPM. See section 10 (Monitor Options) for Threshold jumper
configuration.

Do not use Auto Threshold if the expected operating range is less than 5 Hertz
(300 RPM at one event per revolution).

The Hysteresis can be selected from 0.2 to 2.0 Volts using option jumpers WEA through W8C and
W11A through W1i1C. The Tachometer is shipped with a Hysteresis of 0.5 Voits. See section 10
{Monitor Options) for Hysteresis jumper configuration.

NOTE: if Auto Threshold is used, the following procedure need not be performed.

CAUTION =

~ 2]
Machine Protection may be [ g F\/—\
lost during the Manual 4 r — LI
Threshold Adjust Procedure. ; >< G \ :j %
) ":.:.?“:% ~T)
i il 1 |
Threshold Adjust Procedure: 108 Ao LT
1. Open and slide over the

monitor front panel.

2. Set Switch 5, Manual
Threshold {MT), to the ON

( |9§9;‘ I I i
\\>
g

position. The front panel | @
dispiay flashes the Threshold G
voltages for Transducers A S

and B.
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Tachometer Maintenance

3. When adjusting the Transducer A Manual
Threshold, connect an oscilloscope to the TRIGGER
A Test Point (TA) located behind the front panel.
When adjusting the Transducer B Manual Threshold,
connect the oscilloscope to the TRIGGER B Test

Point (TB).
NOTE: An oscilloscope is heipful, but not necessary.

NOTE: The buffered transducer input signais can be
observed by connecting the oscilloscope to the
coaxial connecters on the front panel.

4. The machinery should be running and the
transducers should be properly connected to the
Signal Input Module (Section 27,28, or 29).

5. To adjust Threshold A,
press and hold the left
Alert switch on the front
panel. The Threshold A
value remains flashing.

3 e Iree

SYSTEN wONI TOR

6. Use the (1) or (1)
switches on the System
Monitor to adjust the
Threshold.

7. Adjust Threshoid A up
or down until the
oscilloscope displays the
TRIGGER A square wave
(approximately 0 to 5 volts)
and the TRIGGER OK A
LED comes on.

83871-01

Threshold and Hysteresis Adjustments (Cont)

REEED
] TRIGGER B
o TnaTER TEST POINT
7™ 12,
P
IPCR A TB \
WARNING
o ST
SEE e B
B ] ™
PH
: e
TRIGGER A
- TEST POINT
OEAO
C e N
(=) BUFFERED INPUT SI1GNALS
3 e 195
C_ TACHOMETER
M, 121
VI ==
SEE MANUAL
= -108
[y =
2O 2EmE O

K
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Tachometer Maintenance 83871-01 .
Threshold and Hysteresis Adjustments (Cont)

8. Adjust Threshold A UP untit the TRIGGER OK A LED extinguishes and the oscilloscope shows
no square wave. Note the Threshold A value at which this occurs.

9. Adjust Threshold A DOWN until the TRIGGER OK A LED comes back on, and the oscilloscope
shows the TRIGGER A square wave. Continue adjusting Threshold A DOWN until the TRIGGER OK

A LED extinguishes and the oscilloscope shows no square wave. Note The Threshold A value at
which this occurs,

10. Adjust Threshold A to a value midway between the values obtained in steps 8 and 9 above.

11, To adjust Threshold B,

press and hold the right (3 & =3 &=
Alert switch on the front =
panel. The Threshold B M) -2l
value should remain a0ce 4
flashing. L\

WARNING
12. Use the (1) or (1) N=
switches on the System | “‘l'"o‘:g
Monitor to adjust the s . -
Threshold. e T=il| .o sere o
13. Adjust Threshold B up | : g
or down until the I ‘/
oscilloscope displays the
TRIGGER B square wave s
(approximately 0 to 5 voits) i S
and the TRIGGER OK B Setel-“

LED comes on.

14. Adjust Threshold B UP until the TRIGGER OK B LED extinguishes and the oscilloscope shows
no square wave. Note the Threshold B value at which this occurs.

15. Adjust Threshold B DOWN until the TRIGGER OK B LED comes back on, and the oscilloscope
shows the TRIGGER B square wave. Continue adjusting Threshold B DOWN until the TRIGGER OK
B LED extinguishes and the oscilloscope shows no square wave. Note The Threshold B vaiue at
which this occurs.

16. Adjust Threshold B to a value midway between the values obtained in steps 14 and 15 above.

17. Upon completion of the Manual Threshold procedure, reset Dip Switch SW1-6 (MT) to the “OFF"
position. This will lock the Manual Threshold values into permanent memory.
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Tachometer Maintenance 83871-01

Threshold and Hysteresis Adjustments (Cont)

18. Close the monitor front panel.

Hysteresis Adjustment:
The Tachometer is shipped with a Hysteresis of 0.5 Volts. This should work well in most installations.
However, if the above Manual Threshold Adjust Procedure cannot be compieted successiuily, or the

Auto Threshold does not function in a certain application, then the Hysteresis may require adjustment.
See section 10 (Monitor Options) for the Hysteresis jumper configurations.

Threshold and Hysteresis Adjustment Considerations:

INPUT ‘\\\ pay *
h e | l
T THRESH. THRESH.
J L HYST, '\'/ :k/ L HYST.
TR1IGGER
TRIGGER H our
ouT ]

1
t
- HYSTERES IS TOO HIGH
THRESHOLD PROPERLY ADJUSTED BUT OPERAT IONAL

g

[ER—

S

FIGURE 1 FIGURE 2

Figure 1 shows proper adjustment of Threshold _
and Hysteresis, resulting in one pulse for each \'"’”T
Transducer input. 7

YA ',
X

AL THRESH

Vfl
1
HYST.

Threshold is the point where the Trigger Out pulse
is turned on. Hysteresis is the difference between
the level the Trigger Qut pulse turns on and the .

level it turns off. :
TRIGGER
Figure 2 shows improper selection of Hysteresis, ouT

but still one puise for each Transducer input. THRESHOLD AND MYSTERESIS
IMPROPERLY ADJUSTED

U o
(

Figure 3 shows improper Threshold adjustment
and improper Hysteresis selection. There is more FIGURE 3
than one pulse for each Transducer input.
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Tachometer Maintenance 83871-01

Adjust Alert Setpoints (Dual Setpoint Tach.) o

1. Open and slide over the
front panel.

2. Set Switch 1, Alert
Adiust (AA) to the ON
position. The RPM display
flashes to Iindicate Alert
Adjust Mode.

3. Press and hold the RPM (3, &=~ S o

Alert 1 switch (right), to oo

adjust the RPM Alert 1 (M} 3900

setpoint. The current RPM il P

Alert 1 setpoint now 5

flashes on the display. The / sy

upward pointing arrow =

indicates an over Alert @/ = e}

setpoint. (A downward el

pointing arrow indicates an 2O ZERE O

under Alert setpaint). Zit|e S e

4. Use the (1) (:) 3 "o.m./

. S 1 or 1

switches on the System ; et

Monitor to adjust the RPM e

Alert 1 setpoint. 4 = .
T éﬂuﬂﬂ
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83871-01

Adjust Alert Setpoints (Dual Setpoint Tach.) (Cont.)

5. Press and hold the RPM
Alert 2 switch (left), to
adjust the RPM Alert 2
setpoint. The current RPM
Alet 2 setpoint now
flashes on the display. The
upward pointing arrow
indicates an over Alert
setpoint. (A downward
pointing arrow indicates an
under Alert setpoint).

6. Use the (1) or (1
switches on the System
Monitor to adjust the RPM
Alert 2 setpoint.

o & 1w

SYSTENM MONI TOR

7. Reset Switch 1, Alert Adjust (AA) to
the OFF position to lock the Alert
setpoints into permanent memory.

® @

%

8. Close the monitor front panel.

I

-

[1.€
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8387101

Adjust Alert Setpoints (Zero Speed Tach.)

1. Open and slide over the
front panel.

2. Set Switch 1, Alert
Adjust (AA) to the ON
position. The RPM display
flashes to indicate Alert
Adjust Mode.

3. Press and hold the RPM
Alert switch (right), to adjust
the RPM Alert setpoint. The
current RPM Alert setpoint
now flashes on the display.
The upward pointing arrow
indicates an over Alernt
setpoint. (A downward
pointing arrow indicates an
under Alert setpoint).

4, Use the (1) or (1) switches
on the System Monitor to
adjust the RPM Alert
setpoint.

[

&

LI

|esea8g)

(<

00I
zO0D

’3 e 3ees 0

SYSTEM WON) TOR

)

g

)

=

® @

86868
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. Tachoineter Maintenance 83871-01

| 15 | Adjust Alert Setpoints (Zero Speed Tach.) (Cont.)

T o 3 &

SYSTEM MONITOR

[l
E
q

5. Press and hold the Zero
Speed Alert switch (left), to
adjust the Zero Speed Alert
setpoint. The current Zero .
Speed Alert setpoint now
flashes on the display. The ‘ ==
downward pointing arrow |
indicates an under Alert
setpoint. (Zero Speed is
always an under Alert
setpoint).

NEAY
i3
H

6. Use the (1) or (1) switches
on the System Monitor to
adjust the Zero Speed Alert
setpoint.

[

7. Reset Switch 1, Alert Adjust (AA) to
the OFF position to lock the Alert
setpoints into permanent memory.

8. Close the monitor front panel.

C_W_ITﬁ

[
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Tachometer Maintenance

1. Open and slide over the
front panel.

2. Set Switch 1, Alert
Adjust (AA) to the ON
position. The RPM and
RPM/MIN display flashes to
indicate Alert Adjust Mode.

3. Press and hold the RPM
Alert switch (right), to adjust
the RPM Alert setpoint. The
current APM Alert setpoint
now flashes on the display.
The upward pointing arrow
indicates an over Alert
setpoint. (A downward
pointing arrow indicates an
under Alert setpoint).

4. Use the (1) or (1) switches
on the System Monitor to
adjust the RPM Alert
setpoint.

-

3 e e L
| TACHOMETER

3600
Ll

/

a

LT [

Bt

”

1=
1

H
-

C A .

3 B

SYSTEM HONITOR

e MATMRY

tnmmu‘ ‘

ﬁ

Adjust Alert Setpoints (Rotor Accel Tach)

)

[

Nl

‘\ ‘\
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T
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.
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A
s
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. Tachometer Maintenance 83871-01

16 | Adjust Alert Setpoints (Rotor Accel Tach) (Cont)

T O CES
SYSTBY MONITOR AT

5. Press and hold the
RPM/MIN Alert switch (left),

to adjust the RPM/MIN Alert
setpoint. The current

RPM/MIN Alert setpoint now P
flashes on the display. The ;;‘-;:-'-_;
upward pointing arrow &0
indicates an over Alert . @_ e &
setpoint. (RPM/MIN is always

an over Alert setpoint).

6. Use the (1) or (i)
switches on the System
Monitor to adjust the
RPM/MIN Alert setpoint,

7. Reset Switch 1, Alert Adjust (AA) to
the OFF position to lock the Alert
setpoints into permanent memory.

8. Close the monitor front panel.

33




Tachometer Mainenance 83871-0t

| 17 | Bypass (Dual Setpoint Tach.) o

CAUTION

Machine Protection will
be lost while Bypass is
on.

Set the 2B (Bypass Alert 2 Relay) Switch to the ON position to bypass the Alert 2 relay. The Bypass
LED will turn on. The monitor will otherwise function normaily.

The RPM Alert 1 relay cannot be Bypassed. Switch (1B) has no affect in the Dual Setpoint Tach.

f\'j % 330050
s R
~ J o
ay — [
g N
l: KONNINA
MB AEXN
T: M1 Ij:] A
er O [ 1]
— ON OFF
M k‘\__._.----'/
R B
? & <
U I./\(\;.
HEANG
C ”:WMMI;”
=
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Tachometer Maintenance 83871-01

| 18 | Bypass (Zero Speed Tach.)

CAUTION

Machine Protection will
be lost while Bypass is
on.

Set the 1B (Bypass RPM Alert Relay) Switch to the ON position to bypass the RPM Alert refay. The
APM Bypass LED will turn on. The monitor will otherwise function normally.

Set the 2B (Bypass Zero Speed Alert Relay) Switch to the ON position to bypass the Zero Speed
Alert relay. The Zero Speed Bypass LED will turn on. The monitor will otherwise function normally.

13 @ 13vesse
G_- TACHOMETER
a
|
L

600848
Y

C
>
£
©
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Tachometer Maintenance 83871-01

Bypass (Rotor Accel Tach.)

CAUTION

Machine Protection will
be lost while Bypass is
O,

Set the 1B (Bypass RPM Alert Relay) Switch to the ON position to bypass the RPM Alert relay. The
RPM Bypass LED will turn on. The monitor will otherwise function normally.

Set the 2B (Bypass RPM/MIN Alert Relay) Switch to the ON position to bypass the RPM/MIN Alert
relay. The RPM/MIN Bypass LED will turn on. The monitor will otherwise function normally.

il

IXEESL

(1€
,'g,
2
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. Tachometer Maintenance
Monitor Bypass (Dual Setpoint Tach.) |

CAUTION

Machine Protection will
be lost while Monitor
Bypass is on.

Set the MB (Monitor Bypass) Switch to the ON position. The Bypass LED will turn on, the Trigger
OK LEDs will tumn off, and the RPM display will go to zero.

3 @ 3309730
C_ TACHOMETER
. m
r—
o -
./
C] orenen mscusens
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Tachometer Maintenance 83871-01

Monitor Bypass (Zero Speed Tach.) o

CAUTION

Machine Protection will
be lost while Monitor
Bypass is on.

Set the MB (Monitor Bypass) Switch to the ON position. The Bypass LEDs wiil turn on, the Trigger
OK LEDs will turn off, and the RPM display will go to zero.

'3 @ 3300130
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. Tachometer Maintenance 83871-01

Monitor Bypass (Rotor Accel Tach.)

CAUTION

Machine Protection will
be lost while Monitor
Bypass is on.

Set the MB (Monitor Bypass) Switch to the ON position. The Bypass LEDs will turn on, the Trigger
OK LEDs will turn off, and the RPM and RPM/MIN displays wilt go to zero.

'3 @ I3eerse

. \ adl — (1]
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Tachometer Maintenance 8387101 .

Test Alerts (Dual Setpoint Tach.)

L ﬂ;n__f_ CAUTION

PROX 1M1 TOR A PROBE A Tests will exceed Alert set
| point levels causing Alerts
to activate. This could resuit

e in relay contact state
r :" ) change. See Bypass
' KEYPHASOR OR GEAR Section 17.

PROXIMITOR 8

R ] B /A WARNING

l
| ————
\—~{% High Voltage present

FUNCT (ON GENERATOR could cause shock,

p: il burns of death.
22 _ e e Do Not touch exposed .

-

+ wires or terminals.
1. Disconnect the COM and iN wiring from the Transducer NEEGES
A and B terminals on the Signal Input Module. TACHOWETER
3600
2. Connect a function generator output o an oscilloscope Row

input. Adjust the function generator output until a sine or
square wave having sufficient amplitude to trigger the

tachometer is displayed. P
3. Disconnect the function generator from the oscilloscope. B
Connect the function generator to the XDCR A and B ™
terminals on the Signal Input Module. Q:. el
b-Srtried
4. Adjust the function generator frequency until the }o T 1
Tachometer displays an RPM reading beiow the over speed O s
setpoint(s) and/or above the under speed setpoint(s). I_
5. Press the RESET switch on the System Monitor and Ok ®
verify that the TRIGGER OK LEDs are on, and the ALERT . n
1 and ALERT 2 LEDs are oft s pscnme .
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Test Alerts (Dual Setpoint Tach.) (Cont.)

6. Adjust the function generator frequency until the
Tachometer displays an RPM reading above the
ALERT 1 over speed setpoint or below the ALERT 1
under speed setpoint.

7. Verify that the ALERT 1 LED turns on (Flashing if
the first out option is selected).

8. Verify that the ALERT 1 relay has changed state.

9. Press the RESET switch on the System Monitor and
verify that the ALERT 1 LED remains on steady.

10. Adjust the function generator frequency until the
Tachometer displays an RPM reading above the
ALERT 2 over speed setpoint or below the ALERT 2
under speed setpoint.

11. Verify that the ALERT 2 LED tumns on (Flashing if
the first out option is selected).

12. Verify that the ALERT 2 relay has changed state.
(The Relay will not change state if the Alert 2 Relay
has been Bypassed. See section 17)

13. Press the RESET switch on the System Monitor
and verify that the ALERT 2 LED remains on steady.

14, Adjust the function generator frequency until the
Tachometer displays an RPM reading below the Alert 1 and
2 over speed setpoints or above the Alert 1 and 2 under

speed setpoints.

15, Press the Reset switch on the System Monitor and verify

that the Alert 1 and 2 LEDs go off.

. 16. Connect ail field wiring.

83871-01
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8387101

Test Alerts (Zero Speed Tach.

PROBE A

PROBE B

& ]

1. Disconnect the COM and IN wiring from the Transducer
A and B terminals on the Signal input Module.

2. Connect a function generator output to an oscilloscope
input, Adjust the function generator output until a sine or
square wave having sufficient amplitude to trigger the
tachomaeter is displayed.

3. Disconnect the function generator from the oscilloscope
input and connect it to the XDCR A and B terminals on the
Signal Input Module.

4. Adjust the function generator frequency until the
Tachometer displays an RPM reading below the over speed
setpoint or above the under speed setpoint angd over the
Zero Speed setpoint.

5. Press the RESET switch and verify that the TRIGGER OK
LEDs are on, and the RPM Alert and Zero Speed Alert
LEDs are off.

KEYPHASOR OR GEAR

CAUTION

Tests will exceed Alert set
point levels causing Alerts
to activate. This could resuit
in relay contact state
change. See Bypass
Section 18.

A WARNING

High Voitage present
could cause shock,
bums or death.

Do Not touch exposed
wires or terminals.

6 e 330050

TACHOMETER
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Test Alerts (Zero Speed Tach.) (Cont.)

6. Adjust the | function generator frequency until the
Tachometer displays an RPM reading above the RPM Alert
over speed setpoint or below the RPM Alert under speed set
point.

7. Verify that the RPM Alert LED turns on (Flashing if the first -

out option is selected), and that the RPM Alert relay has
changed state. (The Relay will not change state if the Alert 1
Relay has been Bypassed. See section 18.)

8. Press the RESET switch on the System Monitor and verify
that the RPM Alert LED remains on steady.

9. Short the Zero Speed Enable contacts on the Signal Input
Module.

10. Slowly adjust the function generator frequency until the
Tachometer displays an RPM reading below the Zero Speed
Alert setpoint. (The Zero Speed Alert provides protection
against rapid ramp-down. A Zero Speed Alert will not occur
it the RPM value is bought down too fast. if this occurs, the
TRIGGER OK LED(s) will go out to indicate this condition.)

11. Verify that the Zero Speed Alert LED turns on {Flashing
if the first out option is selected).

12. Verify that the Zero Speed Alert relay has changed state.
(The Relay will not change state if the Alert 2 Relay has been
Bypassed. See section 18.)

13. Press the RESET switch on the System Monitor and verify
that the Zero Speed Alert LED remains on steady.

14, Adjust the function generator frequency until the
Tachometer displays an RPM reading below the RPM Alert
over speed setpoint or above the RPM Alert under speed
setpoint and above the Zero Speed Alert setpoint.

15. Press the Reset switch on the System Monitor and verify
that the RPM and Zero Speed Alert LEDs go off.

16. Connect all field wiring.

@

8387101
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PROBE A

I PROXIMITOR A

PROBE 8

&

1. Disconnect the COM and IN wiring from the Transducer
A and B terminals on the Signal Input Module.

2. Connect a function generator output to an oscilloscope
input. Adjust the function generator output until a sine or
square wave having sufficient amplitude to trigger the
tachometer is displayed.

3. Disconnect the function generator from the oscilloscope
input and connect it to the XDCR A and B terminals on the
Signal input Module.

4. Adjust the function generator frequency until the
Tachometer displays an RPM reading below the over speed
setpoint or above the under speed setpoint.

5. Press the RESET switch and verify that the TRIGGER OK
LEDs are on, and the RPM Alert and RPM/MIN Alert LEDs
are off.

Test Alerts (Rotor Accel Tach.)

KEYPHASOR OR GEAR

8387101

CAUTION

Tests  will

change.
Section 19.

exceed Alert
setpoint levels causing
Alerts to activate. This couid
result in relay contact state

See

Bypass

AWARNING

High Voltage present
could cause shock,

bums or death.

Do Not touch exposed
wires or terminals.

3 ©

EEL 2

TACHOMETER
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Test Alerts (Rotor Accel Tach.) (Cont.)

6. Adjust the function generator frequency until the
Tachometer displays an RPM reading above the RPM

Alert over speed setpoint or below the RPM Alert T O
under speed setpoint. TACHOMETER
3700

7. Verify that the RPM Alert LED turns on (Flashing if ~

the first out option is selected), and that the RPM Alert

relay has changed state.(The Relay will not change WARNING

state if the Alert 1 Relay has been Bypassed. See ==

section 19.) ~s00

8. Press the RESET switch on the System Monitor and r e—

verify that the RPM Alert LED remains on steady. E"' ; ~
NO v O M

9. Adjust the function generator frequency until the
Tachometer displays an RPM/MIN reading above the —

RPM/MIN Alert setpoint. )

NOTE: Rotor Acceleration (RPM/MIN) is the rate of o
. change of Rotor Speed (RPM). Therefore, the

RPM/MIN display increases as the function generator

frequency is increased. The RPM/MIN display returns

to Zero if the function generator frequency remains

constant. D

10. Verify that the RPM/MIN Alert LED turns on '“;B“

(Flashing if the first out option is selected). -

11. Verify that the RPM/MIN Alert relay has changed
state.(The Relay will not change state if the Alert 2
Relay has been Bypassed. See section 19.)

12. Adjust the function generator until the Tachometer

displays an RPM reading below the RPM Alert over

speed setpoint or above the RPM Alert under speed

setpoint. Leave the generator at this frequency long

enough for the RPM/MIN display to settle back to E""

Zefo. hadd ~
(@

13. Press the Reset switch on the System Monitor and 3 .
Verify that the RPM and RPM/MIN LEDs go out. e

. 14, Connect all field wiring.

83871-01
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Test Trigger OKs

8387101

SIGNAL 1NPUT
RELAY MOOULE

1. Disconnect the COM and IN wiring from the Transducer
A terminals on the Signal Input Module.

2. Verify that the TRIGGER OK A LED turns off.

NOTE: With low RPMs at one event per revolution, it may
take up o one minute for the TRIGGER OK LED to indicate
NOT OK.

3. Reconnect the COM and IN wiring from the Transducer
A terminals on the Signal Input Module.

4. Verify that the TRIGGER OK A LED turns back on.
NOTE: With low RPMs at one event per revolution, it may

take up to several minutes for the TRIGGER OK LED to
indicate OK.

46

CAUTION

Machine Protection could
be lost during the Test
Trigger OKs Procedure.

AWARNING

High Voitage present
could cause shock,
bums or death.

Do Not touch exposed
wires or terminals.

s e 300,30
TACHOMETER
3600
RPM
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Test Trigger OKs (Cont.)

TRANSDUCER A
WIRING

TRANSDUCER B
WIRING

STGNAL [INPUT
RELAY MODULE

1. Disconnect the COM and IN wiring from the Transducer B terminals on the Signal Input Module.

2. Verify that the TRIGGER OK B LED turns off,

NOTE: With low RPMs at one event per revolution, it may take up to one minute for the TRIGGER
OK LED to indicate NOT OK.

3. Reconnect the COM and [N wiring from the Transducer B terminals on the Signal input Module.

4. Verify that the TRIGGER OK B LED turns back on.

NOTE: With low RPMs at one event per revolution, it may take up to several minutes for the
TRIGGER OK LED to indicate OK.

47




Tachometer Maintenance

83871-01

SELF TEST

THE MONITOR HAS THREE LEVELS OF SELF TESTS:

POWER-UP TEST: PERFORMED ONLY WHEN THE MONITOR 1S TURNED ON.
CYCLIC TEST: PERFORMED CONTINUQUSLY.
USER-NVOKED TEST: PERFORMED ONLY WHEN INITIATED BY USER.

SECET

TACHOMETER

WARN NG

ONE SECOND OFLAY
Ow RPM SET AQINTS
DO NOV USE FOR
OVERSPEED
PROTECT 10N
SEE MANUAL

BUFFERED TRANSOUCERS

IF ERRORS ARE DETECTED DURING CYCLIC SELF TESTS:

MONITORING IS ABORTED UNTIL THE ERROCR IS
RESOLVED.

ERAROR CODE IS STORED IN MEMORY AND FLASHED
ON THE LCD DISPLAY.

BYPASS LED GOES ON AND OK LED FLASHES AT 5
HZ.

iIF ERAOR IS INTERMITTENT AND GOES AWAY,
MONITORING IS RESUMED AND OK LED FLASHES AT
5 HZ.

ERROR CODE IS STORED. USER INVOKED-TEST
DISPLAYS AND CLEARS ERROR.

IF ERAORS ARE DETECTED DURING POWER-UP TEST OR USER-
INVOKED SELF TEST:

MONITORING IS ABORTED UNTIL USER ACTION
RESOLVES PROBLEM.

TEST CAN BE RERUN WITH MONITOR POWER-UP OR
USER-INVOKED TEST.
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Tachometer Maintenance

SELF TEST

(

CONT)

INITIATE USEFI—IWOKED TEST BY SHORTING ACROSS TWO SELF TEST (ST) PINS.

C

i

23 6%9 3300750

TACHOMETER

©~©

BUFFERED TRANSDUCERS

49

CAUTION

MACHINE PROTECTION WILL
BE LOST FOR DURATION OF
TEST.

8387101
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SELF TEST (CONT)

AT THE COMPLETI(SN OF USER-INVOKED SELF TEST, THE MONITOR WILL RECALL STORED ERROR CODES, iF ANY.
THESE ERROR CODES MUST BE READ AND CLEARED WITH USER INTERACTION TO ALLOW MONITORING TO
CONTINUE.

(‘3 @ M

TACHOMETER

READ CODES ON UIST; STEP THROUGH
EACH ERROR CODE ON UST BY
PRESSING AND HOLDING THE RIGHT
ALERT SWITCH FOR APPROXIMATELY
ONE SECOND.

o @@

AT THE END OF THE LIST, THE LCD
WILL DISPLAY ALL EIGHTS. TO
REREAD THE UIST, PRESS THE RIGHT
ALERT SWITCH, TO CLEAR THE LIST
FROM MEMORY, PRESS AND HOLD
THE LEFT ALERT SWITCH FOR
APPROXIMATELY ONE SECOND.
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83871-01

SELF TEST (CONT)

ERROR CODE

SR

TACHOMETER

O 0 N > W»

12

14

] [ 1

21

OESCRIPTION
ROM CHECKSUM HAS FAILED. *
EEPROM FAILURE NO. 1, **

EEPROM FAILURE NO. 2. ***
ADJUST SETPOINTS

+7.5V/VT NODE OUT OF TOLERANCE. **
+VRH NODE OUT OF TOLERANCE. **

+5V NODE OUT OF TOLERANCE. **

MVREF NODE OUT OF TOLERANCE. **

+7.5V NODE OUT OF TOLERANGE. **

+VAL NODE OUT OF TOLERANCE. **

+5V/-7.5V NODE OUT OF TOLERANCE. **

RAM FAILURE. *

COP WATCHDOG NOT CONFIGURED. *

INCORRECT SWITCH OR SWITCH COMBINATION. **#»

AUTO THRESHOLD OR MAGNETIC PICKUP NOT
ALLOWED WITH A ZERO SPEED TACHOMETER.

THE PROCESSOR HAS NOT BEEN PROGRAMMED FOR
THE TACHOMETER TYPE. *

THE INPUT FREQUENCY TO THE TACHOMETER IS
TOO HIGH FOR PROPER OPERATION.

* TESTED ONLY AT POWER-UP OR USER-INVOKED SELF TEST. THIS ERROR IS DISPLAYED ON THE FRONT

PANEL BUT IS NOT STORED IN MEMORY.

™ TESTED ONLY AT CYCLIC SELF TEST. ERRORS 2, 3 AND 14 ARE NONRECOVERABLE AND ERRORS 5
THROUGH 12 COULD BE INTERMITTENT AND RECOVERABLE.

bl ERROR 4 IS A SETPOINT FAILURE AND MAY BE CORRECTED BY ADJUSTING ALL SETPOINTS IN THE

MONITOR,

sewx  TESTED ONLY WHEN MONITOR IS IN SETUP MODE.

S1
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83871-01 |'I'

Field Wiring Diagram (Dual Setpoint Tach)

RPM

QUTPUT

lf T T RECORDER
i

ALERT

- ——z%%:: e

o) o
AL, P .A.

o o]

PROXIMITOR A

PROBE A

PROBE B

KEYPHASOR OR GEAR

SIGNAL INPUT
RELAY MODULE

ﬁ:”r‘-ﬂ

ALERT 2
RELAY
CONTACTS
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@ [ 25| Field Wiring Diagram (Dual Setpoint Tach) (Cont)

1. Wiring Recommendations:

a. Signal Module to Proximitor, 18 to 22 AWG solid or stranded 3 - wire shielded with insulating
sheath. 1000 feet (305 metres) maximum.

b. Signal Module to Recorder, 18 to 22 AWG solid or stranded 2 - wire shielded with insulating
sheath.

& Shields terminated to Signal Module Common.

ATO electrically isolate and protect coaxial connection, use connector protector kit part number
40113-02.

4. To minimize ground loops, a single point earth ground (GND) to system common (COM)
connection is recommended.

5. Proximitor case must be electricaily isolated from earth ground. Electrical isolation: 500 Vac (RMS)
. minimum. Isolation kit part number 18094-01 may be used to satisly isolation requirement.

& Maximum cable length between Signal Input Relay Module and Proximitor must not exceed 1000
feet (305 metres).

53




Tachometer Maintenance

RPM 2

I T T RECORDER

OUTPUT

5 o
oy
- < A
e
o )
PROXIMITOR B
—
|
2
T —
TO EXTERNAL

[=x;

SIGNAL [NPUT
RELAY MOOULE

_;_,-,l__i_}—- CONTACTS

ZERO SPEED
ENABLE CONTACTS

ZERO SPEED|
ALERT
RELAY

54

(USER SUPPLIED) |

Field Wiring Diagram (Zero Speed Tach)

PROBE A

PROBE B

8387101

KEYPHASOR OR GEAR




Tachometer Maintenance 83871-01

¢ Field Wiring Diagram (Zero Speed Tach) (Cont)

1. Wiring Recommendations:

a. Signal Module to Proximitor, 18 to 22 AWG solid or stranded 3 - wire shielded with insulating
sheath. 1000 feet (305 metres) maximum.

b. Signal Module to Recorder, 18 to 22 AWG solid or stranded 2 - wire shielded with insulating
sheath.

@ Shields terminated to Signal Module Common.

&To electrically isolate and protect coaxial connection, use connector protector kit part number
40113-02.

4. To minimize ground loops, a single point earth ground (GND) to system common (COM)
connection is recommended.

5. Proximitor case must be electrically isolated from earth ground. Electrical isolation: 500 Vac (RMS)
. minimum. Isolation kit part number 19094-01 may be used to satisfy isolation requirement.

/&\ Maximum cable length between Signal Input Relay Modute and Proximitor must not exceed 1000
feet (305 metres).
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83871-01
Field Wiring Diagram (Rotor Accel Tach)
| A
A —
5] PROBE A
l PROXIMITOR A
+
' PROSE B
A
r KEYPHASOR OR GEAR
PROXIMITOR B
“-— -— -
|
|
| A
RPM RPM/MINUTE —— —————
T T RECORDER v RECORDER
| ouTPUT ,:23 QUTPUT
RPM I=% RPM/MINUTE | , g
ALERT X J== ALE;::TI (?
RELAY , RELAY

SIGNAL INPUT
RELAY MODULE
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o Field Wiring Diagram (Rotor Accel Tach) (Cont)

1. Wiring Recommendations:

a. Signal Module to Proximitor, 18 to 22 AWG solid or stranded 3 - wire shielded with insulating
sheath. 1000 feet (305 metres) maximum.

b. Signal Module to Recorder, 18 to 22 AWG solid or stranded 2 - wire shielded with insulating
sheath.

Asmelds terminated to Signal Module Common.

&To electrically isolate and protect coaxial connection, use connector protector kit part number
40113-02.

4. To minimize ground loops, a single point earth ground (GND) to system common (COM)
connection is recommended.

5. Proximitor case must be electrically isolated from earth ground. Electrical isolation: 500 Vac (RMS)
. minimum. Isolation kit part number 19094-01 may be used to satisfy isolation requirement.

& Maximum cable length between Signal Input Relay Module and Proximitor must not exceed 1000
feet (305 metres).
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Recommended Spare Parts ®

QTY DESCRIPTION PART NUMBER
TACHOMETER 3300/50 -1 1-C11-C00-(1)
! FRONT PANEL ASSEMBLY 78412-04 (o[1
78412-03 Q2
78412-03 Q3]
) MONITOR CIRCUIT ASSEMBLY 82962-01
I EXPANDER BOARD PWA 814310-0%
1| SIGNAL INPUT RELAY MODULE 1IN
NO RELAYS §4689-01 (@15]
EPOXY SEALED RELAYS 84140-01 @&
HERMET I CALLY SEALED RELAYS | 84146-01 o2
o]
NO RELAYS 84689-01 o]
EPOXY SEALED RELAYS 84141-01 (1|
HERMET ICALLY SEALED RELAYS | 84147-0) @Z} .
o3
NO RELAYS 84689-01 {619]
EPOXY SEALED RELAYS 84142-01
HERMET ICALLY SEALED RELAYS | 84148-01

To order replacement parts, specify the complete part number according to this table as indicated
on the identification decal. If the monitor has been modified, specify the modification number on the
parts order. User must set programmable options (Reference section 10 of this manual). If in doubt
about the part number, call your Bently Nevada Corporation representative before ordering.

TACHOMETER
paRT Mo, 330090 — [ ] - (13 _G:] - Dj
s
o | } e — ]
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® [ [ specifications

INPUTS

Signal Inputs:

Input Impedance:
Input Frequency:

83871-01

Redundant inputs. Any two of the following:

Proximity Probes. 0 to -24 or ¢ to -18 Volt.

Magnetic Pickups. (Not allowed for Zero Speed Appiication)
3300 System (Rack) Keyphasors.

10k Ohm

10kHz Maximum

SIGNAL CONDITIONING

OK Detection:

Transducer Switching:

input Threshold:
Automatic Threshold:
Hysteresis:

Events per
Revolution:

RPM ALERTS
Setpoints:
Requirements:

Alert Delay:

Setpoint:
Requirements:

Alert Delay:

A Transducer is detected as NOT OK if the RPM reading changes more than 50% between
consecutive input triggers above 100 RPM. A Transducer must have three consecutive OK
readings before it can return to OK from a NOT OK status. A Transducer is also detected as
NOT OK if the RPM value is above 99,999 RPM or below 1 RPM.

The Tachometer automatically switches to the OK transducer if one should go NOT OK The
monitor uses the highest RPM reading of the wo transducers, when both are OK.

Jumper optioned for Automatic or Manual. (Automatic not allowed on Zero Speed Tachometers)
Limited to inputs above 5 Hz or 300 RPM at cne event par revolution.

Jumper selectable from 0.2 to 2.0 Volts,

255 Maximum, 0.1 Minimum

Adjustable from 1 to 99,999 RPM
Three valid input triggers above an over speed setpoint or below an under speed setpoint.

One second or three valid input triggers, whichever is greatest.

RPM/MIN ALERT (Rotor Accel Tach Only)

Adjustable from 20 to 9,980 RPM/MIN in 20 RPM/MIN steps.
Three valid input triggers above the RPM/MIN setpoint,

One second or three valki input triggers, whichever is greatest.
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83871-01

Specifications (Cont)

ZERO SPEED ALERT (Zero Speed Tach Only)

Setpoint:

Requirements:

Alert Detay:

RPM DISPLAY

Rangs:
Resolution:
Accuracy:

QverfUnder
indicators:

Adjustable from 1 to 100 RPM
Extemal Zero Speed Enable contacts {user-suppiied) must be closed. Three valid inputs beiow

the Zero Speed setpaint, or one minute (maximum} without an input trigger. Both transducers
must meet all OK detection requirements as the rotor speed approaches the Zero Speed

setpoint.

One second or three valid input triggers, whichever is greatest. One minute is required to declare
a Zero Speed Alert when three input triggers are not detected. (Machine rotor at zero RPM)

1 1o 99,999 RAPM
+/~ 1 RPM
+/- 1 RPM @ 25°C.

One of two arrows indicates whether an RPM satpoint is an over or under Alert. The over arrow
flaghes to indicate an over range condition.

RPM/MIN DISPLAY (Rotor Accel Tach Only)

Range:
Resolution:

Accuracy:
Qver Indicator:

-9,999 to 9,999 RPM/MIN
+/- 1 RPMMIN
+/- 20 RPM/MIN @ 25°C.

The over arrow flashes to indicate an over range condition.

ZERO SPEED DISPLAY (Zero Speed Tach Only)

*ZERO SPEED":
"ENABLED"
"ALERT™

LEDs
Green:

Red:

Indicates Zero Speed Monitor (Always on during monitoring)
Indicates when the Zero Speed Enable contacts (user-suppiled) have been closed.

Indicates when a Zero Speed Alert setpoint is being read or adjusted.

Annunciates the TRIGGER OK condition or monitor OK condition.

Annunciates ALERTS and BYPASS conditions.
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¢ Specifications (Cont)

CONTROLS
Fromt Panel: Front panel switches (3) for reading the ALERT setpoints, PEAK HOLD vaiue, and probe gap
voltage.
Internal: jznches on circuit board for setpoint adjustment, Relay Bypass, Monitor Bypass, and monitor
-up.
Exierpal: External remote controls: Reset, Inhibit, setpoimt, full scale and hysteresis adjust (r and 1).
OUTPUT
Recorder:  Output proportional to selected full scale RPM (and RPM/MIN) ranges. Output is protected

against cominuous showt Circul to ground:
+4 MA 10 +20 mA, +12 Vdc¢ compliance.
+1 Vde to +5 Vde, 100 Ohm minimum output impadance.
0 Vdc to -10 Vde, 100 Ohm minimum output impedancs.

Transducer Power: -24 Vdc or -18 Vde per option selected in Power Supply. Output is short circuit protected.

Alerts and OK: Relay drives for Alerts and monitor (System) OK.
RELAY CONTACT RATINGS
. Relays: $ Amps @ 120 Vac 50/60 Hz
5 Amps @ 28 Vde.
ENVIRONMENTAL
Temperature: Qperating +32°F to +149°F (0°C to +65°C).
Storage -40°F 10 +185°F («40°C to +85°C).
Humidity: 0 to 95%, noncondensing.
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EX I

PAGE
ALERT ... e e e e e s 28, 29, 30, 31, 32, 33
ALERT BYPASS . .. . . i i e i e e e 34, 35, 36
ALERT RELAYS . . .. .. i i ittt iae it i e e e ey 41, 43, 45
BUFFERED OQUTPUTS . . . i i i i ieas 4,5, 6, 24, 25, 26, 27
L0 {0 I - R 48, 49, 50, 51
BRRORA CODE . ... . i i i e s e i i e e 51
EVENTS PERREVOLUTION . . . ... . it i ee e 18, 19, 20, 21, 22, 23
FIRST OUT L i e e e e e s e 41, 43, 45
0 L0 I o PN 41, 43, 45
FRONT PANEL . . ... . i it ittt e eanann e e e . 4,56
FULL SCALE . . . . ittt it ittt e e 11, 15, 16, 17
17 R R 456
HY ST ERESIS . . ... ittt i e e e 24, 25, 26, 27
MONITOR BYPASS . .. ... it iner s ineeaancavoonnononnnanneroesen. oo, 37,3839
MONITOROK .. ... . ... o i e e e e 46, 47
OPTIONS . . o e e e e e e e R b
O RELAY . ... it it i et e e e s e e e e 46, 47
PART NUMBER . .. ... i i et e e e e e e -1
POWER-UP TEST . . .t it i i e e e e e 48, 51
PROBE GAP VOLTAGE . . . . ... . i e i e e e 45 6
RECORDER QUTPUT .. ....... e e e e S B
ROTOR ACCEL ALERT . . ... . . it i it e e e e ciee s 32, 33, 44, 45
ROTOR ACCELERATION . . . ... . i e oa e i ce ... 32,33, 44,45
ROTOR SPEED MONITORING . . ... . ... .. ..ttt irieinieanannnns Sl .. 28,29, 40, 41 .
RPR ALERT . . . . i e e e e e e e e e 28, 28, 40 41
SBLF T ST . . . i i e e e e 48, 49, 50, 51
SETPOINT L i e 28, 29, 30, 31, 32, 33, 40 41,42.¢3 44, 45
SPARE PART S . ... .t i i e e e e e .. 58
THRESHOLD . .. . e e e e e 24, 25, 26, 27
TRIGGEROK . .. ... ... e Ch e e e e e 46, 47
USERAINVOKED TEST . . ..ottt ittt et ic et iae e m e 48,49, 51
WIRING DIAGRAMS . . .. . i i e e e e 52, 53, 54, 85, 56, 57
ZERO SPEED . . ... e e e e 30, 31, 35, 38, 42, 43
ZERO SPEED ALERT . ... . i i e e e e s 30, 31, 42, 43
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83871.01

@[3 | Appendix

SCHEMATICS AND TECHNICAL DRAWINGS
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Technology Group

Artisan Technology Group is your source for quality
new and certified-used/pre-owned equipment

SERVICE CENTER REPAIRS WE BUY USED EQUIPMENT
Experienced engineers and technicians on staff Sell your excess, underutilized, and idle used equipment
at our full-service, in-house repair center We also offer credit for buy-backs and trade-ins

www.artisantg.com/WeBuyEquipment ”

lnstra%é«/”‘ REMOTE INSPECTION LOOKING FOR MORE INFORMATION?
Remotely inspect equipment before purchasing with Visit us on the web at www.artisantg.com 7~ for more
our interactive website at www.instraview.com ~ information on price quotations, drivers, technical

specifications, manuals, and documentation

Contact us: (888) 88-SOURCE | sales@artisantg.com | www.artisantg.com



