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Dual Valve Position Indicator Operation

NOTICE
84607-01

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.

WAR\I\G
HIGH VOLTAGE PRESENT
COULD CAUSE SHOCK
BURNS OR DEATH

DO NOT TOUCH EXPOSED
WIRES OR TERMINALS

CAUTION
Machine Protection
Will Be Lost

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

PRESS FLASHING CONNECT DISCONNECT OBSERVE SCREWDRIVER
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Dual Valve Position Indicator Operation

FORWARD
84607-01

This document is for control room personnel who operate the _ 0 0  Monitoring System. T h e
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

3300/70 Dual Valve Position Indicator Maintenance Manual, 84608-01

Keyphasor3 is a registered trademark of Bently Nevada Corporation

Proximitor® is a registered trademark of Bently Nevada Corporation

Document No. 84607-01; First Printing : April 1989 Revision NC : April 1989

Copyright() 1 9 8 9  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 or
computer language, in any form or by any means, electronic, mechanical, magnetic, optical, chemical, manual, or otherwise,
without the prior written permission ci the copyright owner,

Bently Nevada Corporation
P.O. Box 157

Minden, Nevada 89423 USA
Telephone 800-227-5514 702-782-3611

Telmail/Telex 7400983 BNC UC
Fax 702-782-9253

Copyright infringement is a serious matter under
United States of America and Foreign Copyright Laws
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Dual Valve Position Indicator Operation 84607-01
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Dual Valve Position Indicator Operation 84607-01

1 1  VALVE POSITION INDICATOR POT. SYSTEM

511:NAL I N P U T  MODULE
LOCATION

z 3300,f0

DUAL VALVE POSIT'
INDICATOR
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RECORDER
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ROTARY POTENTIOMETER

2

•



•

3300/70 AA

01 = 5000 OHM POTENTIOMETER 90 DEGREES TO 300 DEGREES FULL SCALE ROTATION
02 = 5000 OHM POTENTIOMETER 50 DEGREES TO 90 DEGREES FULL SCALE ROTATION
03 = +/- 1.0 INCH (+/- 25mm) A.C. LVDT -> 2  INCHES ( 50 mm) =  FULL SCALE
04 = +/- 2.0 INCH (+/- 50mm) A.C. LVDT -> 4  INCHES (100 mm) =  FULL SCALE
05 = +/- 3.0 INCH (+/- 75mm) A.C. LVDT -> 6  INCHES (150 mm) =  FULL SCALE
06 = +/- 5.0 INCH (+/- 125mm) A.C. LVDT -> 10 INCHES (250 mm) =  FULL SCALE
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Dual Valve Position Indicator Operation

2 I  INDICATOR TRANSDUCER OPTIONS

DUAL VALVE POSITION
INDICATOR PART NUMBER

TRANSDUCER TYPE

84607-011

3



Dual Valve Position Indicator Operation 84607-01

3 PROGRAMMABLE OPTIONS

OK MODE NONLATCHING
LATCHING
TIMED OK / CHANNEL DEFEAT

BYPASS CHANNEL A E N A B L E  / DISABLE
BYPASS CHANNEL B E N A B L E  / DISABLE

RECORDER OUTPUT OPTIONS +1 TO +5 Vdc
0 TO -10 Vdc
+4 TO +20 mAdc

4
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Dual Valve Position Indicator Operation 84607-01

4 INDICATOR FUNCTIONS

DUAL VALVE POSMON - The Dual Valve Position Indicator provides a continuous indication of relative (0 to 100 percent)
valve opening on two channels ( A and B). The Valve Position Indicator can be configured to operate with either one of four
types of A.C. LVDTs or a Rotary Potentiometer. The same type of transducer must be used on both channels.

The Linear Variable Differential Transformer (LVDT) is an electromechanical transducer whose electrical output varies with
the linear displacement of its movable iron core. The iron core is connected to the valve's operation linkage.

The Rotary Five Thousand Ohm (5 Kohm) Potentiometer is a variable resistor whose resistance changes with the rotation
of its center shaft. This center shaft is connected to the cam shaft driving the valve linkage.

OK - Both the Potentiometer Transducer Option and the A.C. LVDT Transducer Options have OK circuitry. I n  the case of
the Rotary Potentiometer, the OK circuitry checks for an open wire to the tranducer in addition to a shorted transducer. In
the case of the LVDT, the OK circuitry checks for an open or shorted primary field wire and an open secondary field wire.
Detection of any of the above conditions is indicated by turning OFF the appropriate channel's green LED and deenergizing
the OK Relay.

If the Indicator is configured for Nonlatching OKs, then once the transducer error is corrected the LED is turned back
on and the OK relay is energized.

If the Indicator has the Latching OK option, a System Reset is required to reset the OK function when the transducers
return OK

If the Indicator has Timed OK / Channel Defeat configured, a 30 second time out period exists after the monitor returns
OK. The System Reset is then required to restore the flashing green LED to a steady ON state.

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

RECORDER OUTPUT - The Indicator has a recorder output for each channel. The recorder output is proportional to valve
opening. Depending on the option selected, the recorder outputs are 0 to -10Vdc, +1 to +5Vdc, or +4 to +20mA.

SELF TEST - The monitor has three categories of sett test: Power-Up, Cyclic, and User-Invoked.

Power-up self test is performed automatically each time the monitor power is turned on. A series of basic tests and
transducer OK tests are performed.

Cyclic self test is performed automatically during monitor operation. Errors encountered during cyclic tests disable the
monitor, and flash an LCD bargraph error code. Should the error be intermittent, the monitor will return to operation,
but the error codes are stored for retrieval during user-invoked self tests. Stored error codes are indicated by OK LEDs
flashing at 5 Hz provided that the channel is OK

User-Invoked self test performs power-up self test and allows error messages stored during Cyclic self tests to be read
and cleared. Stored errors are annunciated by flashing the OK LEDs at 5 Hz and displaying the error codes on the
front panel LCD bargraph.

5
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A

LED DISPLAY

B
CONDITION

OK
RELAY DRIVE *

• OK • CHANNEL A AND B IN OPERATING RANGE ON

•

0

OK

OK

0

•

RESPECTIVE CHANNEL A OR B TRANSDUCER
IN NOT OK CONDITION OR BYPASSED. * OFF *

0 OK 0
MONITOR IN SELF TEST, OR BOTH
TRANSDUCERS IN NOT OK CONDITION OR
BYPASSED. *

OFF *

kcp OK *
FLASHING AT 5 Hz =  ERROR ENCOUNTERED
DURING CYCLIC TEST. READ ERROR MESSAGE
SEE SECTION 8.

ON

0

•

(nl i j

OK

OK

OK

O

•

WITH TIMED OK / CHANNEL DEFEAT ENABLED,
AFTER A 30 SECOND DELAY, THE OK CHANNEL'S

LED WILL FLASH AT 1 HZ IF EITHER OR BOTH
CHANNELS WERE NOT OK DURING A POWER UP
BOTH LEDS WILL FLASH IN THIS MODE AFTER

THE 30 SEC. DELAY. SYSTEM RESET IS
REQUIRED TO RESET THE FLASHING LEDS.

ON

84607-01

5 OK

NOTE: EACH CHANNEL IN THE SYSTEM CONTROLS THE OK RELAY. THEREFORE, EITHER
CHANNEL CAN CAUSE A NOT OK RELAY CONDITION (DE-ENERGIZED RELAY)

* NOT OK CHANNEL CAN BE BYPASSED TO RESTORE RELAY OK CONDITION

6
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• Dual Valve Position Indicator Operation 84607-01

6 BYPASS

INDICATOR CHANNELS MAY BE INDIVIDUALLY BYPASSED VIA THE DIP SWITCH BEHIND THE FRONT PANEL.
BYPASSING A CHANNEL THAT IS NOT OK CLEARS THE OK RELAY. BYPASSING A CHANNEL WHICH IS OK TURNS
OFF THE OK LED. IN EITHER CASE, BYPASSING A CHANNEL CAUSES THE BARGRAPH AND RECORDER OUTPUT FOR
THAT CHANNEL TO READ ZERO.

BA

C

3 3 0 0 / 7 0

DUAL VA LV E  POSITION
INDICATOR
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0C-  1 0 0

8 0 -  8 0
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E E

, 0  y
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E =  =  E
r\150

20- - 2 0

=0

BA
BB
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Dual Valve Position Indicator Operation

17 I  READ CHANNEL VALVE POSITION (POT.)

INDICATOR CONTINUOUSLY INDICATES MEASURED VALVE POSITION FOR CHANNELS A AND B.
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READINO

84607-01

O R I E N TAT I O N  MARKS
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7 READ CHANNEL VALVE POSITION (POT.)

INDICATOR CONTINOUSLY INDICATES MEASURED VALVE POSITION FOR CHANNELS A AND B.

3 3 0 0 / 7 0

DUAL VALVE POSITION
INDICATOR
100- 7 1 0 0

901 - 9 0

7 8 0 P

-70EC

T _  -  T
6 0 -  - 6 0

0
P 5 0 -  - 5 0 P 0

N
40-  - 4 0

30- 0

20- 2 0

0 -  0

OK

CHANNEL A POTENTIOMETER

POTENTIOMETER I S  CONNECTED SO THAT WHEN THE VALVE
IS CLOSED. T H E  POTENTIOMETER I S  AT  MAXIMUM RESISTANCE
(0 DEGREES 5  REFERRED T O  C V I

METER READS UPSCALE A S  THE POTENTIOMETER
RESISTANCE DECREASES ( W I T H  S  REFERRED TO C V I

CHANNEL 8  POTENTIOMETER
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Dual Valve Position Indicator Operation 84607-01

8 SELF TEST

THE MONITOR HAS THREE LEVELS OF SELF TESTS:

POWER-UP SELF TEST: PERFORMED ONLY WHEN MONITOR IS TURNED ON.
CYCLIC SELF TEST: PERFORMED CONTINUOUSLY.
USER-INVOKED SELF TEST: PERFORMED ONLY WHEN INITIATED BY USER.

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 BARGRAPH DISPLAY.

THE 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.

NOTE
ALTHOUGH BOTH COLUMNS ON THE
BARGRAPH FLASH, THE ERROR CODE
IS ONLY THE SUM OF THE BARGRAPH
SEGMENTS DISPLAYED IN ONE COLUMN.
EXAMPLE SHOWS ERROR CODE 6.

10
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8 SELF TEST [CONT]
INITIATE USER-INVOKED SELF TEST BY SHORTING ACROSS TWO SELF-TEST (ST) PINS.

CAUTION
VALVE POSITION INDICATION WILL BE
LOST FOR DURATION OF TEST

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

ml

READ CODES ON LIST; STEP THROUGH EACH ERROR
CODE ON LIST BY SHORTING THE ERROR READ (ER)
TERMINALS FOR APPROXIMATELY 1 SECOND.

AT THE END OF THE LIST, THE LCD BARGRAPH
DISPLAYS ALL SEGMENTS. TO REREAD THE LIST
HOLD SHORT THE ERROR READ (ER) TERMINALS. TO
CLEAR THE LIST FROM MEMORY, HOLD SHORT THE
ERROR CLEAR (EC) TERMINALS FOR APPROXIMATELY
1 SECOND.

11
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18 I  SELF TEST [CONY]

17.5 3 3 o w o

DUAL V A L V E  P O S I T I O N
I N D I C ATO R

0 0 =  : 0 0

90 l e o

:40

: 7 0

Leo- e o
E g

30z ?A
0

N N
'1-30

2 0 3 .  U i 1 2 0

E r
0 - * *  I N C ,

M O r

4 1 . 1 1 . 1 &
O O

*  *

ERROR CODE

2

3

4

DESCRIPTION

ROM CHECKSUM HAS FAILED. *

EEPROM FAILURE NO. 1. *

EEPROM FAILURE NO. 2. *

84607-01

5 + 7 . 5 V & -VT NODE OUT OF TOLERANCE. **

6 + V R H  NODE OUT OF TOLERANCE. * *

7 + 5 V  NODE #1 OUT OF TOLERANCE. * *

8 M V R E F  NODE OUT OF TOLERANCE. * *

9 + 7 . 5 V  NODE OUT OF TOLERANCE. **

10 + V R L  NODE OUT OF TOLERANCE. * *

11 M V R E F  & -6.5V NODE OUT OF TOLERANCE. **

12 + 5 V & -7.5V NODE OUT OF TOLERANCE. **

13 + 5 V  NODE #2 CHECK OUT OF TOLERANCE **

14 R A M  FAILURE. *

17 C O P  WATCHDOG NOT CONFIGURED *

THESE ERRORS ARE NONRECOVERABLE.

TESTED ONLY AT CYCLIC SELF TEST. ERROR CODES 5 THROUGH 13 COULD BE INTERMITTENT AND
RECOVERABLE.

12
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INDEX
84607-01

BYPASS  7
CYCLIC TEST  1 0
ERROR CODE  1 1 ,  12
INDICATOR  8 ,  9
LVDT  5
OK  5 ,  6
OK MODE  4
OK RELAY  5 ,  6
OPTIONS 3   4
PART NUMBER  3
POTENTIOMETER 5
POWER UP TEST  1 0
RECORDER OUTPUT  5
SELF TEST  5 ,  10
TRANSDUCER TYPES  3
USER INVOKED TEST  1 0 ,  11
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Dual Valve Position Indicator Maintenance 84608-01

NOTICE 1

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.

4 \  WAR\ I \
HIGH VOLTAGE PRESENT
COULD CAUSE SHOCK
BURNS OR DEATH

DO NOT TOUCH EXPOSED
WIRES OR TERMINALS

CAUTION
Machine Protection
Will Be Lost

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

PRESS FLASHING CONNECT DISCONNECT O B S E RV E SCREWDRIVER

i i
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• Dual Valve Position Indicator Maintenance

FORWARD
84608-01

This document is for control room personnel who maintain the 3300 Monitoring System. T h e
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

3300/70 Dual Valve Position Indicator Operation Manual, 84607-01

•  Keyphasor® is a registered trademark of Bently Nevada Corporation

Proximitor3 is a registered trademark of Bently Nevada Corporation

Document No. 84608-01; First Printing: April 1989 Revision NC: April 1989

Copyright© 1 9 8 9  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 or
computer language, in any form or by any means, electronic, mechanical, magnetic, optical, chemical, manual, or otherwise,
without the prior written permission of the copyright owner,

Bently Nevada Corporation
P.O. Box 157

Minden, Nevada 89423 USA
Telephone 800-227-5514 702-782-3611

Telemail/Telex 7400983 BNC UC
Fax 702-782-9253

Copyright infringement is a serious matter under
United States of America and Foreign Copyright Laws
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2 FRONT PANEL FEATURES

Bargraph - Indicates Relative
Valve Position

Transducer OK LED

3 3 0 0 / 7 0

DUAL VALVE POS T I ON
I ND GATOR

1007 - 1 0 0

907 = : 9 0

P =  -  P
E 8 0 -  - 8 0 E
R :
C -
E 7 0 -  - 7 0 E
N -  :

= -  T
507 - = 5 0

O :  -
P 5 0 -  - 5 0 P
E =
N

40 -  40

30 - 3 0

20

1 0 1  - -  10

20

OK ( - )

•
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•3 INDICATOR REMOVAL

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

CAUTION
The valve position indication is lost
when the indicator is removed from
the rack.

4
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4 INDICATOR DISASSMBLY

Side Cover Removal
Squeeze the retaining t ips o n  each
standoff, and remove the side cover
from the indicator.

Circuit Board Removal
If this indicator has an expander board,
it may be removed by squeezing the
retaining tips on each standoff.

M A I N  B O A R D

J P L A C E S

E , o A N G E R  9 0 A P O

J3

MAIN C I R C U I T  BOARD STANDOFF ( 4  PLACES)

/

/

5
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4 INDICATOR DISASSEMBLY [CONT]

Front Panel Removal

AW N -a-
SPRING W A S H E R

- 9 -

CONNECTOR

6



•

•

Dual Valve Position Indicator Maintenance 84608-01

5 SIGNAL INPUT MODULE

\\ WARNING
High Voltage present
Could cause shock, burns
or death.

Do Not touch exposed
wires or terminals.

The Signal Input Module is on the back
of the rack. For field wiring, see Section
16 (Field Wiring Diagrams).

Module Removal
Loosen two screws and remove the
module.

Module Options

The Signal Input Module of the Dual Valve Position Indicator has no options (no alarm relays)

•
7
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6 INDICATOR OPTIONS

DUAL VALVE POSITION
INDICATOR PART NUMBER

TRANSDUCER TYPE
3300/70 A A

01 =  5000 OHM POTENTIOMETER 90 DEGREES TO 300 DEGREES FULL SCALE ROTATION
02 =  5000 OHM POTENTIOMETER 50 DEGREES TO 9 0  DEGREES FULL SCALE ROTATION
03 =  + / -  1.0 INCH (+/- 25mm) A.C. LVDT -> 2  INCHES ( 50 mm) =  FULL SCALE
04 =  + / -  2.0 INCH (+/- 50mm) A.C. LVDT -> 4  INCHES (100 mm) =  FULL SCALE
05 =  + / -  3.0 INCH (+/- 75mm) A.C. LVDT -> 6  INCHES (150 mm) =  FULL SCALE
06 =  + / -  5.0 INCH (+/-125mm) A.C. LVDT -> 10 INCHES (250 mm) =  FULL SCALE

8
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6 INDICATOR OPTIONS [CONT]
The Dual Valve Position Indicator's options are jumper programmable. The options can be changed
by removing and installing these jumpers on the printed circuit board.
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=  3  2 M

0 LM, M  3
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Jumper Locations on the Main Circuit Board
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Dual Valve Position Indicator Maintenance

I 6  I  INDICATOR OPTIONS [CONY]
84608-01 •

Main Board Option Settings
All Dual Valve Position Indicator option jumpers are on the Main Board. Table 1 shows these options
and their jumper reference designators.

Table 1 Option Settings on Main Board

Jumper
Option S e t t i n g  I n s t a l l  R e m o v e

Not OK Mode L a t c h i n g  W 3 8 , W 3 9
Nonlatching *  W 3 8

Not OK / Channel Defeat E n a b l e d  W 3 8 , W 3 9
Disabled *  W 3 9

* Options shipped from factory

10
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84608-01

6 INDICATOR OPTIONS [CONT]

Recorder Output Options
To set the recorder output, remove all jumpers from headers W3A-E, W4A-F, W7A-D, W8, W9, W10A-
E, W19A-D, and W20A-D. Install jumpers specified in Table 2.

Table 2. Recorder Output Options

Recorder Output + 4  to +20 mA * +1 to +5 Vdc 0  to -10 Vdc

Jumper Settings

* Options shipped from factory

W3B,D,E W 3 A , C  W 3 A , C
W4A,B,E W 4 C , E  W 4 D , F
W7C,D W 7 B  W 7 A
W9 W 9  W 8
W10B,D,E W 1 0 A , C  W 1 0 A , C
W19D W 1 9 B  W 1 9 A
W20D W 2 O B  W 2 0 A

11
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Transducer Type Install Jumpers

5000 OHM ROTARY POTENTIOMETER W1,W2A,W13,W17A,W18B,W22,W23
90 TO 300 DEGREES FULL SCALE ROTATION W24B,W25A,W27B,W29,W34,W35

5000 OHM ROTARY POTENTIOMETER W1,W2A,W13,W1 4,W1 6,W1 7A,W1 8B
50 TO 90 DEGREES FULL SCALE ROTATION W22,W23,W24B,W25A,W27B,W29

W34,W35

+/- 1 INCH (+/- 25 mm) A.C. LVDT W2B,W2C,W11,W12,W14,W15,W16,W17B
2 INCHES (50 mm) =  FULL SCALE W18A,W18C,W21,W24C,W24D,W25B,W27A

W27C,W28,W33,W36

+/- 2 INCH (+/- 50 mm) A.C. LVDT W2B,W2C,W11,W12,W14,W15,W16,W17B
4 INCHES (100mm) =  FULL SCALE W18A,W18C,W21,W24C,W24D,W25B,W27A

W27C,W28,W33,W36

+/- 3 INCH (+/- 75 mm) A.C. LVDT W2B,W2C,W11,W12,W14,W15,W16,W17B
6 INCHES (150 mm) =  FULL SCALE W17C,W18A,W18C,W21,VV2424C,W24D

W25B,W25C,W26,W27A,W27C,W28,W33,W36

+/- 5 INCH (+/- 125 mm) A.C. LVDT W2B,W2C,W11,W12,W14,W15,W16,W17B
10 INCHES (250 mm) =  FULL SCALE W18A,W18C,W21,W24C,W24D,W25B,W27A

W27C,W28,W33,W36

I 6  ' INDICATOR OPTIONS [CONT.]
84608-01

Transducer Type Options
Before reconfiguring a transducer option, remove all jumpers from the following headers: W1,W2A-
C, W11-W16, W17A-C, W18A-C, W21-23, W24A-D, W25A-C, W26, W27A-C, W28, W29, W33-W36.
Install jumpers specified in Table 3.

Table 3. Transducer Type Options

Indicator Full Scale Range is always 0 to 100% Open for all tranducer types.

•

•
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7 METER SCALE REPLACEMENT

The indicator meter scales can be replaced if required. The replacement meter scales are located
in the back of this manual.

To replace a meter scale:

1. Cut the meter scale from the back of this manual. Be sure to cut along the marked outline so the
meter scale will fit properly.

2. Insert the meter scale in the front panel.

C�HCLE

r- -

r,
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Dual Valve Position Indicator Maintenance 84608-01

8 BYPASS INDICATOR CHANNEL

Set B A (Bypass channel A )  o r  BB  (Bypass channel B)  switch t o  the left (ON). The
corresponding OK LED goes OFF and the valve position reading is clamped to zero.

CAUTION
Valve position indication
will be lost while channel
Bypass switch is on.

NOTE
Bypassing a  Not OK channel will
clear (energize) the system OK Relay.

= I I

13120 / 0

DUAL VA LV E  P O S I T I O N
INDICATOR

00- - 0 0

00 -  : 0 0

80 : s o

010-

-GO

50 ' 5 0

i;

20- : 2 0

10
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I 9  I  LVDT PRIMARY WIRING OK TEST

TO
L V D T

LW elltt ION M I M S

C1-11 c , e

am 101,5,
imicArmi

1044 -
ra  co., e

IL-41 Ric -M-
i n i  I n

SIGNAL
INPUT MODULE

LVDT Open Primary OK Test

CAUTION
Tests will cause valve indication on
tested channel to be invalid. Only if
Timed O K  /  Channel Defeat is
enabled will the Not OK channel's
bargraph be clamped to zero.

/!\ WARNING
High Voltage present

Could cause shock, bums
or death.

Do Not touch exposed
wires or terminals.

1. With both transducers connected verify the OK LEDs are ON. If
only one channel is  being used, Bypass  the unused channel
(section 8).

2. Disconnect the "1 (CCW)" wire or  the "4 (CW)" wire from the
Channel A terminal on the Signal Input Module or at the LVDT.

3. Verify that the OK LED for Channel A is off and that the OK Relay
is de-energized. Note: All other channels in the rack must be in OK
or Bypassed in order for the relay to change state.

4. Re-connect the "1 (CCW)" wire or the "4 (CW)" wire to Channel A
and verify the OK LED comes ON and the OK Relay is energized.
System reset is required if the indicator is configured for Latching
OKs or Timed OK / Channel Defeat.

5. Repeat the above for Channel B.

e  " 6 . 4  .

DUAl .  V A L V E  P O S T  I M[4.)1 cAToR

•
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I 9  I  LVDT PRIMARY WIRING OK TEST [CONY]

SIGNAL
INPUT MODULE

LVDT Shorted Primary OK Test

CAUTION
Tests will cause valve indication on
tested channel to be invalid. Only if
Timed O K  /  Channel Defeat i s
enabled will the Not OK channel's
bargraph be clamped to zero.

4 \  WARNING
High Voftage present

Could cause shock, bums
or death.

Do Not touch exposed
wires or terminals.

1. With both transducers connected verify the OK LEDs are ON. If
only one channel is being used, Bypass the unused channel (section
8).

2. Short the "1 (CCW)" wire to the "4 (CW)" wire of the Channel A
terminal on the Signal Input Module or at the LVDT.

3. Verify that the OK LED for Channel A is off and that the OK Relay
is de-energized. Note: All other channels in the rack must be OK or
bypassed in order for the relay to change state.

4. Remove the short from between "1 (CCW)" and "4 (CW) terminals
of Channel A and verify the OK LED turns ON and the "OK Relay" is
energized. System Reset is required if the indicator is configured for
Latching OKs or Timed OK / Channel Defeat.

5. Repeat the above for Channel B.

1 0 3  O f "  ) 3 0 0 , 0  i

PA L  YAL V£ PJS:  T
I T I C AT O R

l e i
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9 LVDT PRIMARY WIRING OK TEST [CONT]

TO
L VDT

LYOT ,POTI I RECORD !ROWS

CHA C H B

co,k4

REC141-i

S I GNAL
INPUT MODULE

LVDT Open Secondary OK Test

CAUTION
Tests will cause valve indication on
tested channel to be invalid. Only if
Timed O K  /  Channel Defeat is
enabled will the Not OK channel's
bargraph be clamped to zero.

/!\ WARNING
High Voltage present

Could cause shock, bums
or death.

Do Not touch exposed
wires or terminals.

1. With both transducers connected verify the OK LEDs are ON. If
only one channel is being used, Bypass the unused channel (section
8).

2. Disconnect the "3 (S)" or the "6" wire from the Channel A terminal
on the Signal Input Module or at the LVDT.

3. Verify that the OK LED for Channel A is off and that the OK Relay
is de-energized. Note: All other channels in the rack must be OK or
bypassed in order for the relay to change states.

4. Connect the "3 (S)" or "6" wire to the appropriate terminal of
Channel A and verify the OK LED turns ON and the "OK Relay" is
energized. System Reset is required if the indicator is configured for
Latching OKs or Timed OK / Channel Defeat.

5. Repeat the above for Channel B.

1 0 . 0 0 .

EGA,L V A L V E  , C S  I T  I O N

1 1 = 1 0 . 0 1 1 1 .

0  0

k.7 " 5

. 0 0 0 0 1 = 1 • = 1 . 6
•
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•11 POT OPEN WIRING TEST

POT

11111 iP0111kaR)  TINiNot$

CHA C H B

c r M

; /

Cc
?EC

4  1  (95)

S G M A L
INPUT MODULE

Potentiometer Open Field Wiring OK Test

CAUTION
Tests will cause valve indication on
tested channel to be invalid. Only if
Timed O K  /  Channel Defeat i s
enabled will the Not OK channel's
bargraph be clamped to zero.

,„ • WARNING
High Voltage present

Could cause shock, bums
or death.

Do Not touch exposed
wires or terminals.

1. With both transducers connected verify the OK LEDs are ON. If
only one channel is being used, Bypass the unused channel (section
8).

2. Disconnect either the "3 (S)", "1 (CCW)" o r  the "4 (CW)" wire from
the Channel  A  terminal on  the Signal Input Module or  a t  the
Potentiometer.

3. Verify that the OK LED for Channel A is off and that the OK Relay
is de-energized. Note: All other channels in the rack must be OK or
bypassed in order for the relay to change states.

4, Reconnect the wire(s) to the appropriate terminal of Channel A
and verify the OK LED turns on and the OK Relay is energized.
System Reset is required if the indicator is configured for Latching
OKs or Timed OK / Channel Defeat.

5. Repeat the above for Channel B.

'3
DM vALvE

-NeiCA'")p
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12 POT SHORTED WIRING TEST

TO
POT .411—

L1OL (Potil RECIOIINLS

CHA C H B

e

CCM

iCVi

CCM

REC

I

S IGNAL
I NPUT MODULE

Potentiometer Shorted Field Wiring OK Test

CAUTION
Tests will cause valve indication on
tested channel to be invalid. Only if
Timed O K  /  Channel Defeat is
enabled will the Not OK channel's
bargraph be clamped to zero.

// WARNING
High Voltage present

Could cause shock, bums
or death.

Do Not touch exposed
wires or terminals.

1. With both transducers connected verify the OK LEDs are ON. If
only one channel is  being used be sure to Bypass the unused
channel (section 8).

2. Connect (short) the " 1  (CCW)" t o  the "4 (CW)" wire of  the
Channel A terminal on the Signal Input Module. (Note this same test
may be done at the Pot.)

3. Verify that the OK LED for Channel A is off and that the OK Relay
is de-energized. Note: All other channels in the rack must be in OK
or bypassed in order for the relay to change states.

4. Disconnect the shorting wire between the two terminals of Channel
A and verify the OK LED turns ON and the OK Relay is energized.
System Reset is required if the indicator is configured for Latching
OKs or Timed OK / Channel Defeat.

5. Repeat the above for Channel B.

' " • - •
AL VALVE R0E11'11

ND ICATOR

• ,
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•13 CALIBRATE CHANNELS (LVDT)

Z9

G8

N91 •

CAUTION
Valve position indication is not valid
until the calibration procedure has
been completed.

LVDT C O R E
E L E C T R I C A L N U L L
P O S I T I O N

P R i  ENT AT ION

4

COPE
EX TENS ICN
POD

iJ

/!  WARNING
High Voltage present
Could cause shock, bums
or death.

Do Not touch exposed
wires or terminals.

Calibration Procedure:
(Note: the calibration figures refer to the test points and adjust potentiometers associated
with Channel B, calibration of Channel A uses the same procedure.) :

1 With the LVDT(s) connected, verify that the channel to be calibrated is OK (i.e., the OK LED
is ON).

2. Unscrew the front panel screws and slide the front panel over to obtain access to  the
Calibration Test Points and Calibration Potentiometers.

3. Measure the a.c. voltage of the two Null Test Points (NB). (Either differentially or  with an
oscilloscope referenced to the Analog Common (AC) test point.

4. Move the LVDT's extension rod in and out until the two Null Test Points (NB) read the same
A.C. Voltage (i.e., with a multimeter reading differentially across the two test points, the A.C.
Voltage reading should be at its lowest). With a scope in the X versus Y mode, the null position
corresponds to the point were minimal ripple is observed. T h i s  is the LVDT's electrical null
position. Mark the core extension rod to identify this electrical null position. Once the monitor is
calibrated, this null position should correspond to the Valve being 50% open.

20
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13 CALIBRATE CHANNELS (LVDT) [CONT]

ZB

GB

NB

AC
c9

L

st,. 4 n

201 11 + 0

os ? .

Epee= r a ,

wr4
Soo- o f

24 0

0, e r b

•

01
CORE
EXTESIO'N>
POD

i immomml0110. .

LVDT CORE
ZERO

POSITION

ORIENTATION
MARKS

i J

F

_-v 10v

5. Measure the total movement (stroke) of the valve-to-LVDT linkage as the valve moves from 0
to 100% exclusive of any overtravel. Divide this measurement by two and place a mark on the
LVDT core extension rod half the stroke away from the electrical null mark in both directions. For
example, if the extension rod moves 5 inches as the valve goes from 0 to 100% open, then a mark
2.5 inches on either side of the null position mark should be made. T h e s e  marks are used to
position the core during calibration with linkage disconnected. They represent the core positions
at the 0% and 100& valve positions. Typically the zero and gain can be calibrated for strokes
down to 50% of the LVDT full scale transducer range.

6. Note: Down scale normally corresponds to the LVDT core moving such that the core orientation
mark travels toward the side of the LVDT housing which does not have an orientation mark. If it
is necessary to reverse this, the wires on terminals 3 & 6 of either the LVDT or Indicator (but not
both) should be reversed.

7. Perform Zero Adjustment as follows: With the valve fully closed (core position at the 0% mark
with the LVDT orientation marks moved away from each other) connect a voltmeter to the ZB
(Zero Channel B) test point (TP20) referenced to  the AC test point (TP19). Ad jus t  the ZB
potentiometer (R209) to 0.0 VDC +/- 5 mVdc.

21



Dual Valve Position Indicator Maintenance

13 I  CALIBRATE CHANNELS (LVDT) [CONY]

AC

z e
00: - - 0 0

1.€ O

e a i • 4

1 LVDT COREFULL SCALE POSITION
XORIENTATiON VARKS

I 0 7

I / ,

COREEXTESION>ROO I
r I

8. Note: It is important that the zero has been adjusted before adjusting the gain.

84608-01

9. Perform the span adjustment as follows: With the valve fully open (core positioned at the 100%
mark) connect a voltmeter to GB (Gain Channel B) test point (TP8) referenced to the AC test
point (TP19). Adjust the GB pot (R219) for +5.0 Vdc +1- 5mVdc. A t  this point the display should
read 100% Open and the recorder output should be at full scale.
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114 I  CALIBRATE CHANNELS (POT)

o m M n I M M M I O P W : 2 9

\

(Z1

C

P O T E N T I O M E T E R
TO P V I E W

CCI.0

C../ 1

PoTENT,OLETER , S  C O M E U E D  5 0  THAT ymEN ' H E  s.I.LvE
is  CLOSED T I E  RESISTANCE I S  MAXIWU 4APPROX , O M A t
tmEN ME0SUR,.0 SETUEEN ' S "  n r 0  ' C W '

CAUTION

84608-01

Valve Position Indication is not valid
until the calibration procedure has
been completed.

/r WARNING
High Voltage present
Could cause shock, bums
or death.

Do Not touch exposed
wires or terminals.

Calibration Procedure
(Note: the calibration figures refer to the test points and pots associated with Channel B,
calibration of Channel A uses the same procedure) :

1. With the transducer connected verify that the channel to be calibrated is OK (i.e., the OK LED
is ON).

2. Unscrew the front panel screws and slide the front panel over to obtain access to the
Calibration Test Points and Calibration Potentiometers.

3. Note: Down scale corresponds to rotating the potentiometer (as viewed from the top) in a
counter clockwise direction such that the resistance measured between the "S" and "CW" terminals
increases. For  both potentiometer full scale options, zero (valve fully closed) corresponds to the
resistance between the "S" and "CW" terminals being maximum (approximately 5 kohms).

4. Perform Zero Adjustment as follows: With the valve fully closed (maximum resistance between
the "S" and "CW" terminals) connect a voltmeter to the ZB test point (TP20) referenced to the AC
test point (TP19). Adjust the ZB (Zero Channel B) potentiometer (R209) to 0.0 VDC +/- 5 mVdc.
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1 14 1  CALIBRATE CHANNELS (POT) [CONT.]

/

! AC I

'3 e

0

;=)

POTENT !OmETER
TOP VIEW

C

POTENTIOACTER , S  CONNECTED SO THAT WHEN THE ,ALs,E
S OPENING THE POT ROTATES CLOCKWISE AND TP.E RESISTANCE

DECREASES WHEN wEASUP,N0 BETWEEN T r f  ' 5 '  AND C O - .
TEii1N

84608-01

5. The Valve Position Indicator has two Rotary Potentiometer (Pot) Full Scale options. Option 01
is used if the valve opening causes the Pot's full scale rotation to be between 90 and 300 degrees
from the zero position. Option 02 is used if the valve opening causes the Pot's full scale rotation
to be between 50 and 90 Degrees from the zero position. I t  is important that the indicator has
been optioned correctly prior to calibration. Note: The minimum rotation necessary to successfully
calibrate the 01 Option (90 to 300 degrees) is typically 75 degrees from zero. T h e  minimum
rotation necessary to successfully calibrate the 02 Option (50 to 90 degrees) is typically 40
Degrees from zero.

6. Note: It is important that the Zero has been adjusted before adjusting the Gain.

7. Perform the gain (span) adjustment as follows: With the valve fully open, connect a voltmeter
to the GB test point (TP8) referenced to the AC test point (TP19). Adjust the GB potentiometer
(R219) for +5.0 Vdc +/- 5mVdc. At this point the display should read 100% open and the recorder
should be at full scale.

•

•
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15 SELF TEST

THE MONITOR HAS THREE LEVELS OF SELF TESTS:

POWER-UP SELF TEST: PERFORMED ONLY WHEN MONITOR IS TURNED ON.
CYCLIC SELF TEST: PERFORMED CONTINUOUSLY.
USER-INVOKED SELF TEST: PERFORMED ONLY WHEN INITIATED BY USER.

00- - o o

oz• 9 0

so::

770,-
:

ge30-: 7 - 6 0  C
tN =  =  N

OL. 1 5 0
0 =  0

.10 PE
N =  =  N

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 BARGRAPH DISPLAY.

THE 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.

NOTE
ALTHOUGH BOTH COLUMNS ON THE
BARGRAPH FLASH, THE ERROR CODE
IS ONLY THE SUM OF THE BARGRAPH
SEGMENTS DISPLAYED IN ONE COLUMN.
EXAMPLE SHOWS ERROR CODE 6.

•
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•15 SELF TEST [CONT]
INITIATE USER-INVOKED SELF TEST BY SHORTING ACROSS TWO SELF-TEST (ST) PINS.

CAUTION
VALVE POSITION INDICATION
WILL BE LOST FOR DURATION OF
TEST

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

READ CODES ON LIST; STEP THROUGH EACH ERROR CODE ON LIST
BY SHORTING THE ERROR READ (ER) TERMINALS FOR APPROXIMATELY
1 SECOND.

AT THE END OF THE LIST, THE LCD BARGRAPH DISPLAYS ALL
SEGMENTS. TO REREAD THE LIST HOLD SHORT ERROR READ (ER)
TERMINALS. TO CLEAR THE LIST FROM MEMORY, HOLD SHORT THE
ERROR CLEAR (EC) SWITCH FOR APPROXIMATELY 1 SECOND.

26
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ERROR CODE -ESCRIPTION
3300.70

a:AL VALVE POSITION
2 riOM CHECKSUM HAS FAILED *

ND I C A TOR

I N = I N E M I r 3 EEPROM FAILURE NO. 1 *
.0 - P O

9 0 - X10 4 EEPROM FAILURE NO. 2 *

5 +7.5V/-VT NODE OUT OF TOLERANCE **
P i kE L-701 ,

Z

6 +VRH NODE OUT OF TOLERANCE **

0
. Z 4 q 7 +5V NODE #1 OUT OF TOLERANCE **

N =  =  N
30. - 3 0

8 MVREF NODE OUT OF TOLERANCE **
0 W 3 C r

INCIorals sw- I
711 M C

9 +7.5V NODE OUT OF TOLERANCE **

0 10 +VRL NODE OUT OF TOLERANCE **

11 MVREF & -6.5V NODE OUT OF TOLERANCE **

12 +5V/-7.5V NODE OUT OF TOLERANCE **

13 +5V NODE #2 CHECK OUT OF TOLERANCE **

14 RAM FAILURE *

17 COP WATCHDOG NOT CONFIGURED *

•

Dual Valve Position indicator Maintenance 84608-01

15 SELF TEST [CONT]

THESE ERRORS ARE NONRECOVERABLE.

** T E S T E D  ONLY AT CYCLIC SELF TEST. ERRORS 5  THROUGH 13  COULD BE INTERMITTENT AND ARE
RECOVERABLE.
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116 F I E L D  WIRING DIAGRAM

3300/70 FIELD WIRING (LVDT)

A

2HANNEL_ A  --=-='
RECORDER
C.,u-r-RuT

LW O W.  I  11020 M O M S

DNAL I
MODULE

A
// 4

CHANNEL E
EC-CIRDER

_ / D 7
I

84608-01

•

1. Wi r ing  Recommendations:
a. Signal Module to LVDT, 16 to 18 AWG solid or stranded 4-wire shielded with insulating

sheath. 1 0 0 0  feet (305 metres) maximum.

b. Signal Module t o  Recorder, 1 8  t o  2 2  AWG sol id o r  stranded 2 -wire shielded with
insulating sheath.

28
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116 1  FIELD WIRING DIAGRAM [CONY]

3300/70 FIELD WIRING (POT)

CHANNEL A
RECORDER
OUTPUT

tV11.1". I  M O  M I M S

SIGNAL I N P U T
MODULE

\ \

ROTARY POTENTIOMETER
(TOP V I E W )

CHANNEL B
RECORDER
OUTPUT

(CCW)

ROTAR,' POTENT.CME7ER

Top v  Ew

84608-01

2.  Shields terminated to Signal Module Common. The  transducer ends of the shield should
remain disconnected.

3. T o  minimize ground loop noise problems, a  single point earth ground (GND) to system
common (COM) connection is recommended.

4. Max imum cable length between Signal Input Module and Transducer (LVDT or Pot) should
not exceed 1000 feet (305 metres).

29



Dual Valve Position indicator Maintenance 84608-01

•17 RECOMMENDED SPARE PARTS

0 t y p e s d r I b t i O n P a r r  N u m b e r

DUAL V A L V E  P O S 1 L O N  N D  3 , 7 ) / 7 C ,

F r o n t  P a n e !  A s s e n b 1 y 8 4 1 7 6 - 0 1

Mon t o r  C i r c u t  A s s e m b y 798 -  1

S E i n a  I I n p u t  M o d  u ) e

To order 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 6 of this manual). If in doubt about the part number, call your local sales
representative before ordering.

0
1 1 1 1 1 1 1 1 1 1 .

AL VE 7  I 1  I  NO I I: A
4P N C  7 .77 ,0•  rp —

. . . B M

"./SCO.EP
CENT

• ,E

,ECC.CE,a
•
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Dual Valve Position Indicator Maintenance

1 18 I  SPECIFICATIONS

INPUTS

84608-01

Signal Inputs: T w o  channels A.C. LVDT or Pot input. (Both channels must use the same transducer type.)

SIGNAL CONDITIONING

Monitor Range: F u l l  scale meter range always set at 0 to 100% Open.

Accuracy: t  0.33% of full scale error typical at 77°F (25°C).
t 1% of full scale error maximum at 77°F (25°C).

DISPLAYS

Meter: L C D  bargraph, dual scale with outside scales marked as "0 to 100% Open" full scale range.
Bargraph resolution is 1.6% of full scale range.

LEDs:

CONTROLS

Internal:

Green LEDs annunciate transducer OK condition.

Switches on circuit board for Channel Bypass. Shorting Terminals on the circuit board for Self
Test Invoke, Error Code Reads and Error Code Clear.

External: E x t e r n a l  remote controls: Reset and Inhibit.

OUTPUT

Recorder: O u t p u t  proportional to full scale monitor range and protected against continuous short circuit
to ground:

+4 mA to +20 mA, +12 Vdc compliance.
+1 Vdc to +5 Vdc, 100 Ohm output impedance.
0 Vdc to -10 Vdc, 100 Ohm output impedance.

Transducer Drive Signal: 1 . 5  Vrms @ 2.5 kHz for A.C. LVDT, -5.4Vdc for Pot. Output is short circuit protected.

OK: R e l a y  drives system OK Relay.

ENVIRONMENTAL

Temperature: Operating +32°F to +149°F (0°C to +65°C).
Storage -40°F to +185°F (-40°C to +85°C).

Humidity: 0  to 95%, noncondensing.
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•INDEX

PAGE

CALIBRATION WITH LVDT  2 0 - 2 2
CALIBRATION WITH POT 2 3 ,  24
CHANNEL BYPASS  1 4
CYCLIC TEST  2 5
ERROR CODE  2 5 - 2 7
FIELD WIRING (LVDT)  2 8
FIELD WIRING (POT)  2 9
FRONT PANEL FEATURES  3
FRONT PANEL REMOVAL  6
INDICATOR PART NUMBER  8
JUMPER LOCATIONS  9
JUMPER OPTIONS  1 0
METER SCALE REPLACEMENT  1 3
MODULE REMOVAL  7
MONITOR DISASSEMBLY  5
MONITOR REMOVAL  4
OK TEST  1 5 - 1 9
PART NUMBER  8
POWER UP TEST  2 5
RECORDER OPTIONS  1 1

25
SPARE PARTS   3 0
SPECIFICATIONS  3 1
SYSTEM DIAGRAM WITH LVDTs  1
SYSTEM DIAGRAM WITH POTS  2
TRANSDUCER OPTIONS  1 2
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


