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Related Documents

The following documents contain additional information about the transmitter
system that you may find helpful when you install the transducer. This manual
refers to these documents by number.

Installing the Transducer

ANO13 Guidelines for Grounding Bently Rotating

Machinery Information Systems

ANO15 Installation of electrical equipment in hazardous areas

Transducer Installation Accessories

31000/32000 Proximity Probe Housing Manual

Electrical and Mechanical Runout

AN002 "Glitch": Definition of and Methods for Correction, including
Shaft Burnishing to Remove Electrical Runout.

Reference
157771 Performance Specifications for the 990
133055-01  Bently Nevada Glossary

Customer Service

Bently Nevada provides product service throughout the world. If you cannot
contact your local product service representative, call the Bently Nevada
corporate headquarters:

From within the USA:800-227-5514 Monday through Friday, 8:00 a.m. to 5:00
p.m. Pacific time,

International telephone: 775-782-3611 Anytime.
775-782-9253 FAX
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Symbols
This manual uses the following symbols:

b db &) (@

Connect Disconnect Observe Record
Value
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Section 1 — System Description

Section 1 — System Description

The System

The 990 series of transmitters consists of two systems, the 990 Vibration
Transmitter System and the 991 Thrust Transmitter System. Both systems
contain three parts - a 3300 NSv™ or 3300 RAM proximity probe and extension
cable (If probe is 5 or 7 metres, no extension cable is required), and a transmitter.
Both systems provide two types of output signals - a 4 to 20 mA current loop and
a voltage signal.

Note: The 3300 NSv™ Probe and extension cable replaced and
assumed the part numbers of the 3300 RAM Probe and extension
cable. The 3300 NSv™ Probe and extension cable have blue coaxial
cable with gray shrink at the connectors and the 3300 RAM Probe and
extension cable have gray coaxial cable with no shrink at the
connectors. These products are identical in form, fit, and function.

The 990 Vibration Transmitter System measures the radial vibration of a shaft or
other part of a machine in relation to the location of the probe tip. The following
equation represents the relationship between the vibration and thé loop current.

The 991 Thrust Transmitter System measures the distance between the target and
a reference (zero) point. The following equation represents the relationship
between the thrust position and the loop current.

Where Full Scale is 25 mils for the 25 - 0 - 25 mils thrust range or 0.6 mm for the
0.6 - 0 - 0.6 mm thrust range.

Both transmitters provide a voltage proportional to the distance between the
target and the probe tip. This voltage is available at the terminal strip and on the
BNC connector for use when gapping the probe and for diagnostic purposes.
You may apply this voltage to any battery powered instrumentation with a 1 MQ
or larger input impedance or AC powered equipment when using test adapter
part number 122115-01. The phase of the Prox Out signal is inverted from the
Bently Nevada standard of a signal going positive when there is motion toward
the probe. The Prox Out signal is not isolated and a false alarm may result from
connecting it directly to grounded AC powered equipment. The test adapter
provides isolation to avoid grounding problems, changes the gap voltage to a
negative voltage, and corrects the phase of the signal.

\
i
\\"ﬂ:/”'

Receiving, Inspecting, and Handling the System

The probe, extension cable, and transmitter are shipped as separate units and
must be interconnected at the installation site by the user. Carefully remove all
equipment from the shipping containers and inspect the equipment for shipping
damage. If shipping damage is apparent, file a claim with the carrier and submit a
copy to Bently Nevada, LLC. Include part numbers and serial numbers on all
correspondence. If no damage is apparent and the equipment is not going to be
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used immediately, return the equipment to the shipping containers and reseal (7
until ready for use. |
Store the equipment in an environment free from potentially damaging
conditions such as high temperature, excessive humidity, or a corrosive
atmosphere. See pages 29, 32, and 33 for environmental specifications.
|
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Section 2 — Maintenance and Troubleshooting

Section 2 — Installation

This section contains a checklist of items that you must consider when you install
the 990 transmitter system. For detailed information about designing
installations for specific applications, refer to document AN013. For more
information about the specifications for this transducer, refer to page 29 of this
manual or to document 157771.

Installing the Probe

The following figures show the minimum values for side clearance and target
size. Refer to Specifications, page 31, for proper torque and the dimensions of

the thread.
‘ 9
MIN
— — MOUNTING 7
E SURF ACE
i
T

I

6.5 mm (0.25 in)

MIN ~
: 3.2 mm
e ~ (0125 in )
! MIN 9.5 mm
21 mm _
(o82iny ) B
MT SHAFT EMZ
R s U B~

.



990 Transmitter System Manual

The following figures show the minimum values for probe separation due to

crosstalk:
25 mm |
( 10 in ) }
MIN
3.2 mm
= 0125 in )
MIN N
E 2 N //
| | /7N 23 mm
(0.9 in)
MIN
VAW R

(/SHAFTﬁL?ﬁ
) A

o
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Section 2 — Maintenance and Troubleshooting

Vibration:
0.9 mm
(35 mils)

Thrust:
0.95 mm
(37.5 mils)

Adjust the distance between the probe tip and the shaft using one of the methods
shown in the following figure.

Mechanical
Method

T Spacer

Electrical
Method

Power Supply

112 to 35 Vdc |

Multimeter

Vibration:
Vde

Thrust:

6.5 Vdc
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Mounting the transmitter

Mount the transmitter in a location that is compatible with its environmental
specifications. Refer to page 29 for the environmental specifications for the
transmitter. The following figure shows the dimensions of the transmitter.

= 69,9 mm (275 i

)] @)

S

Tamo @B & a X

| @

TQKU &l @

35 mm DIN RAIL
DIN MOUNT CLIPS ?5.8 mm (0.23 in) BULKHEAD MOUNT HOLES:
WHEN ~01 BIN RAIL MOUNTING IS SPECIFIED 4 EACH 6-32 SCREWS PROVIDED
WHEN -02 BULKHEAD MOUNT SPECIFIED

Mounting the transmitter with DIN Mount Option

To mount the transmitter with DIN Mount option specified:

1. Examine the underneath side of the transmitter to locate the DIN mount
clips. During installation onto the DIN rail, the transmitter will need to be
angled such that the DIN rail first fits into the gap of each DIN clip as
shown.

(1) DIN mount clip
(2) DIN rail
(3) DIN rail must fit into this gap on each DIN clip
()
S
6
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Section 2 — Maintenance and Troubleshooting

2. Push down on transmitter until the unit “snaps” into place. Ensure each clip has

“snapped” onto the DIN rail. The unit is now installed.

.’i‘

=

Removing the transmitter from DIN rail

Remove the transmitter from the DIN rail by either using a screwdriver or
pulling the unit at an angle.

OrR

B ey

] —

Routing the Extension Cable and Field Wiring

Route the extension cable using the following guidelines.

Check that the Transmitter, extension cable, and probe belong to the same
system. The allowable systems are:

Transmitter Probe Length Cable Length
5 metre 5 metre None

5 metre 1.0 metre 4.0 metre

5 metre 0.5 metre 4.5 metre

7 metre 7 metre None

7 metre 1.0 metre 6.0

7 metre 0.5 metre 6.5
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e  Secure the extension cable to supporting surfaces by using mounting clips or v
similar devices.
e Identify both ends of the extension cable by inserting labels under the clear
Teflon sleeves and applying heat to shrink the tubing.
e Secure coaxial connectors between the extension cable and the proximity
probe (Refer to Connector-to-Connector Torque Requirements on Page 33).
e Insulate the connection between the probe lead and the extension cable by
wrapping the connector with Teflon tape.

The loop resistance is the total resistance of the power supply output, the
receiver, field wiring, and any other devices placed in the loop. Use the
following table and equation to determine the maximum loop resistance:

1000+

750

500+
Cperating

250 .
Region

Maximum
Loop resistance {(ohms)

0 T T T T
12 B 20 25 30 55

Power Supply Voltage { Vi,
RLOOP =435x ( VPS -12 ) €2 maximum

Operation outside of the operating region shown above may result in erratic
system behavior.

Use the following wiring diagrams to connect the field wiring between the
transmitter and the monitoring instruments. Connect the transmitter to an
approved source (approved to IEC 1010.1 for example.)
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|

w

. Cable Shield
N,

ww Common (Ground)

Receiver Power Supply AN Tronsmitter
Vps = 17 1o 35 Vdc N\ RECOMMENDED WIRING IS SHIELDED,
— — . TWISTED PAIR, 1.0 mm ( 18 AWG )
(ORDERED SEPARATELY)
ws Common (Ground) MAX LENGTH = 13 km { 8 MILES )
Probe
© O]
:::;%if E
LB 28 g fom
D e g
i iz 2
— " Cable Shield © o]
Receiver \\ Transmitter
. RECOMMENDED WIRING IS SHIELDED,
+ T TWISTED PAIR, 1.0 mm { 18 AWG )
(ORDERED SEPARATELY)
+ MAX LENGTH = 13 km ( 8 MILES )
Power Supply
Vps = 17 fo 35 Vdc Probe
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o wire

1
* Cable Shield
Receiver
#1
wws Common
(Ground) Probe #1
© o]
o [s1i
=
| 0 Bs |
+ + Cable Shield B o]
Receiver Power Supply N
#2 Vps = 17 fo 35 Vdc
wn Common (Ground)
Probe #2
S ————
] il
+ .
Cable Shield
Receiver :
# Transmitter
+ +
Receiver Power Supply
#2 Vps = 22 1o 35 Vdc

=
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wn Common (Ground)
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Section 2 — Maintenance and Troubleshooting

Botery Powered
Test Equipment
With 1 MJU Min.
Isoloted Input.

YMAX LENGTH = 3 m { 10 4} )
A,

\

1

Transmitter

/N CAUTION

The phase of the PROX OUT signel is iaverted trom the Benlly Nevado
standord. Also, a folse olarm maoy result trom connecling grounded oc
powered equipment to PROX OUT. Use lest odopler 122115-01 fo connect
ae_equipment to the tronsmitler ond !o correct the PROX OUT signal.

@ CAUTION

A talse alorm may result from connecting the fronsmitier’s COM
terming) fo the power supply common (ground).

Grounded
AC Test

Equipment

Test
Equipment

Bottery Powered

.
MAX LENGTH = 3 m ( 10 #f ) —~

9 ©
51l
EE“
83
nd a

Lt
1 g

T o

L@
)
(&

Transmitter

11



990 Transmitter System Manual

Section 3 — Maintenance and

Troubleshooting

Maintenance

12

This section shows how to verify that the system is operating properly, adjust the
system, and identify parts of the system that are not working properly.

The transmitter system does not require verification at regular intervals. You
should, however, verify operation by using the scale factor verification on page
13 if any of the following conditions occur:

e components of the system are replaced or disturbed
e the performance of the system changes or becomes erratic
e you suspect that the transmitter is not calibrated correctly.

The adjustment procedures on pages 15 thru 18 are included for your
information. For target materials other than 4140 steel and for other special
applications, contact your local Bently Nevada office.

The scale factor verification procedure, the scale factor adjustment procedure,
and the zero/span adjustment procedure require the following instruments:

digital multimeter (2)
spindle micrometer
power supply

/\ CAUTION

Electrostatic discharge on the
exposed calibration resistor
terminals can cause the
accuracy of the system to go
out of specification, or cause
the system to fail. Use
appropriate precautions for
handling static sensitive
devices.

The adjustment procedure also requires the following items:

variable resistor, 0 to 100 kQ
vulcanizing compound (for example, Dow 3110 RTV)
soldering iron (with grounded tip) and soldering supplies

PRGN

P

P
\Easw” :
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Section 2 — Maintenance and Troubleshooting

The scale factor verification and the scale factor adjustment procedure both
use the test setup as shown in the following figure:

Multimeter
With 10 MR
Input
Impedance

12 to 35 Vdc¢
Power
Supply

Transmitter

e

Probe, Target, and Spincﬁ%

Micrometer

Scale Factor Verification

1

250 pum
or
10 mil

Compensate for mechanical
backlash, then adjust the
micrometer to the initial gap
setting.

2

Multimeter

1.00 + 0.20 ]

i J—

— b
( %‘_M

Pr%be, Tcu'geLfJ, and Spir‘\dle
Micrometer

With the micrometer at the
initial gap, adjust the probe
position so that the voltage
is 1.00 Vdc (Electrical Zero).

Do I
10 it

Record voltages at each
gap increment, and
calculate scale factors.

4
Adjust Micrometer to... Record Calculate Scale Factor
Voltages
n ISF, ASF
(Incremental (Average
Scale Scale
mm Mil Vdc, Factor) Factor)

1 0.250 10

2 0.500 20

3 0.750 30

4 1.000 40

5 1.250 50

6 1.500 60

7 1.625 65 *

\/

13
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14

* Calculate ISF for the increment between 1.500 and 1.625 mm (60 - 65 mil)
ISF by dividing by 0.125 mm (5 mils).

ISFn = VdC n —'\{dC n-1 ASF _ VdC 65 mil — VdC 1omil
10 mil* 55 mil
Vden—Vden-1 vd ~vd
ISFa = Ci625mm Co2somm
250 mm * ASF=

1.375mm

If the incremental scale factor (ISF) or the average scale factor (ASF) of the
system is out of tolerance (refer to page 29), contact Bently Nevada, LLC for
further information on possible calibration problems or perform the following
adjustment.

N

W J?

P
\kﬁ@&sw'j
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Section 2 — Maintenance and Troubleshooting

Zero/Span Adjustment Procedure - Vibration

Follow these steps to adjust the zero and span for the 990 vibration transmitter

1

Multimeter

4.0010.05 mA

) +

:

» R '
P \35 ~ 15 mil
— |+ ‘
17 Loovfr vde Probe, Target, and Spindle
Micrometer
Supply

Adjust zero potentiometer with no input signal.

2

Transmitter ~ Test Signal
Multimeter Multimeter Version Voltage
N Function Yep o Vrms
200 0.1 mA{l| ¢ i
of 300 5 mil (=05) 100 0.354
)2 + -~ + - + ,
\4 mil (-04) 0.80 0.2%3

— + o
17 to 35 Vde¢
Power

Supply

Probe, Target, and “pirdle
Micrometer

\Teost Input

Adjust span potentiometer with full scale input signal.

S

15
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Zero/Span Adjustment Procedure - Thrust

You may adjust the 991 thrust transmitter zero and span by using either the probe
input (Mechanical method) or an external test signal (Test input method). After
you install the system at the machine, you may need to readjust the zero.

991 Mechanical Method

Mullimeter Multimeter
mA 6.50 £ 0.03 Vde
- + - + \
I
o]
— I+ =
17 to 35 Vde
Power
Supply

i (

900 % 200 um,
375+ 8 mit

Probe, Target, and Spindle

Micrometer

Set probe gap for a 6.5 Vdc signal measured
between Prox Out and COM.

Multimeter Multimeter

12.00 £ 0.05 mA

7 ;

;6.50 t 0.03 Vdc

— +
17 to 35 Vde
Power
Supply

Adjust the zero potentiometer to set the loop
current to 12 mA.

3

Multimeter

Transmitter
Version

Voltage 1

25-0-25 mils

0.6-0-0.6 mm

11.50 + 0.03 Vd
11.22 £ 0.03 Vdg

Probe, Targel, and Spindle

Micrometer

Set the probe gap for a full scale signal
measured between Prox Out and COM.

4

Mullimeter Multimeter

20.0 £ 0.1 mA

£ + - +

/

17 to 35 Vdc
Power
Supply

Adjust the span potentiometer to set the full
scale loop current.

16
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Section 2 — Maintenance and Troubleshooting

991 Test Input Method

Short Pins Together

—/Ton

5/
:

@I@@@@J@

Short the test jumper pins together to enable
the test inputs.

Multimeter Multimeter
DC Voltage
mA Supply 6.50 + 0.03 Vde
- +
_ l+
17 {0 35 Vde
Power
Supply

Probe, Target, and Spindle
Micromeler «

Set the DC test input voltage to 6.5 Vdc.

Multimeter Mullimeter
R DC Voltags
12.00 £ 0.03 mA Supply 650 + 0.03 Vdc
/- + - + - +

— +
17 to 35 Vde
Power
Supply
/,/‘
{r

Adjust the zero potentiometer to set the loop
current to 12 mA.

Transmitter
Multimeter Version Voltage
25-0-25 mils  [11.50 + 0.03 Vd
+
\ 0.6-0~0.5 mm |11.22 4+ 0.03 Vd

Tl
©hd @
mTTmu
:
E

Set the DC test input voltage to the full scale
voltage shown.

Multimeter Multimeler
DC Volt
-+ - +
/ — |
O (© S
‘ eI
= e}
Fo 1l
17 to 35 Vde ),
Power Y
Supply LA//

Adjust the span potentiometer to set the full

scale loop current.

Remove Short

@/ ”

(@ \!&

Remove the short across the test jumper
pins.

\

@@@@Q

17
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Adjusting the 991 Zero Potentiometer at the Machine.

Multimeter Multimeter

mA I 6.50 + 0.4 Vdc

_ H
17 to 35 Vdc
Power
Supply

With the rotor set against the active thrust shoe or in the center of the float (depending on

your procedure), gap the probe so that the voltage between Prox Out and COM is 6.5 + 0.4
Vde.

2

Multirmeter Multimeter

12.00 + 0.05 mA 6.50 £ 0.4 Vdc

17 1o 35 Vdc
Power

Supply

If necessary, adjust the zero potentiometer until the loop current is 12 mA. Do not adjust the
span potentiometer.

You may need to readjust the zero after you start the machine.

18
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Section 2 — Maintenance and Troubleshooting

Transmitter Power (-) [GJ
Transmitter Power (+) \\

Troubleshooting

This section shows how to interpret a fault indication and isolate faults in an
installed transducer system. Before beginning this procedure, be sure the system
has been installed correctly and all connectors have been secured properly in the
correct locations.

When a malfunction occurs, locate the appropriate fault, check the probable
causes for the fault indication, and follow the procedure to isolate and correct the
fault. Use a digital multimeter to measure voltage and resistance. If you find
faulty transducers, please return them to the Product Repair Manager at Bently
Nevada, LLC for failure analysis.

Vsig

= \ 1T s

Vps  Vxmtr

The troubleshooting procedures use measured voltages as shown in the following
figure and table:

Symbols for Measured Voltages

Symbol Meaning Voltage measured
between...

Vsig Signal voltage from the transducer Prox OUT and COM

Vps Power supply voltage Power Source (+) and Power
Supply ()

Vymtr Transmitter supply voltage Transmitter Power (+) and
Transmitter Power (-)

Definitions

Symbol Definition

A>B "A" value is more positive than "B"

A<B "A" value is more negative than "B"

A=B "A" same value (or very close) to "B"

19
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Fault Type 1: Vxmtr <12 Vdc or Vxmtr > 35 Vdc )

Possible causes:
e Faulty power source
e Faulty field wiring
o  Faulty Transmitter

[T el
/ h\?
Vps
Measure Vpg: Is Vps <12 Vde or Vps > 35 Vde?
Yes:  Faulty power supply.
No: Go to next step.
<| I.
S g
1 el ks - —— —_
%ﬁ: EX ot H ()
\ @ O) k P
Vxmtr
Measure Vxmtr: Is Vxmtr <12 Vdc or Vxmtr > 35 Vde?
Yes: Faulty Field wiring. ‘
No: Faulty Transmitter.
(Y

20



Section 2 — Maintenance and Troubleshooting

Fault Type 2: Vs =0 Vdc

Possible causes:

e Incorrect power source voliage

e  Short circuit in field wiring

e  Short circuit at Transmitter terminal connection
e  Faulty Transmitter

Does fault condition type 1 exist?

Yes:  Use the procedure for fault type 1
No: Go to the next step

\
_\ 1 FI{ e
.\
Vsig

Measure Vgg: Is Vg =0 Vde?

No: Short in field wiring.
Yes:  Test as Fault Type 3.

g

21
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Fault Type 3: 0 Vdc < Vg <1 Vdc

Possible causes:

o Incorrect power source voltage

° Faulty Transmitter

° Short circuit in the probe

® Short circuit in the extension cable

o Short circuit in the connector

e Probe is incorrectly gapped (too close to target).

e Probe is detecting other material than target (counterbore or part of machine case)

Does fault condition type 1 exist?

Yes:  Use the procedure for fault type 1
No: Go to the next step

Vsig

Ak 5

Measure Vsig: Is 0 Vde < Vsig <1 Vde

Yes:  Faulty Transmitter.

No: Faulty Probe, cable, or connector
See Fault Type 6.
()
s

22
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Section 2 — Maintenance and Troubleshooting

Fault Type 4: 13 Vdc < Vsig

Possible causes:

Probe is incorrectly gapped (too far from target)
Open circuit in the probe.

Open circuit in the extension cable,

Open circuit in a connector,

Faulty Transmitter

Does fault condition tybe 1 exist?

Yes:  Use the procedure for fault type 1
No: Go to the next step

Vsig

Short the BNJR connector

Measure Vsig: Is 0 Vde < Vsig <1 Vdc?

No: Faulty Transmitter
Yes:  Faulty Probe, cable, or connector
See Fault Type 6.

23
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Fault Type 5: Vg = Vxmtr

Possible causes:

e Incorrect power source voltage
e Faulty field wiring
e  Faulty Transmitter

Does fault condition type 1 exist?

Yes:  Use the procedure for fault type 1
No: Go to the next step

Vsig

Measure Vsig: is Vsig = Vxmitr?

Yes:  Faulty Transmitter.
No: Faulty field wiring.

24
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Section 2 — Maintenance and Troubleshooting

Fault Type 6: Faulty probe, cable, or connector

Possible causes:

e Short or open circuit in the probe.
e  Short or open circuit in the extension cable
e Short or open circuit in a connector

alv

(@) o, o

Inspect for clean connection: Is the connection dirty, rusty, or a poor connection?

Yes:  Clean the connector and retest the original system.
No: Go to the next step.

A+

RroTAL

Measure resistance Rygrat: Is Rygray, within specifications?
Smsystem: 5.34+0.7Q
7 m System: 6.5 +0.9 Q

Yes:  Retest original system
No: Go to the next step

25
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£

P

XPROBE

Measure resistance, Rprogr: IS Rpropg Within specifications?
- 0.5m Probe: 402050
1.0 m Probe: 42+05Q

No: Faulty probe.
Yes: Go to next step.

RIACKET

Reore

o
"We‘e.w’l '

Measure the resistance, Ryacxer and Rceorg: Is the resistance within specifications (see DC resistance,
nominal, page 32)?

Ne: Faulty extension cable
Yes:  Retest the original system

26
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Section 2 — Maintenance and Troubleshooting

s

Fault Type 7: Supply Current < 3.6 mA

Possible causes:

e Incorrect power source voltage

e  Faulty transmitter

e  Short or open circuit in the probe

e Short or open circuit in the extension cable

e Short or open circuit in a connector

o  Probe is incorrectly gapped (too close to target)

e Probe is detecting other material than target such as the couterbore or part of the
machine case

e Thrust position is over range in the direction toward the probe (991 thrust transitter
only)

Does fault condition type 1 exist?

Yes:

No:

Use the procedure for fault type 1
Go to the next step

Vsig

I3 SIS

Measure Vgg: Is Vgie <1 Vde?

Yes:
No:

See Fault Type 3
Go to next step

Measure Vgg: Is Vgig > 13Vde?

Yes:
No:

See Fault Type 4
Faulty Transmitter.
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Section 3 — Specifications

Section 4 — Specifications

Unless otherwise noted, the following specifications are for a 990 and 991
transmitter, extension cable and probe between 18 °C and 27 °C (64 °F and

80 °F) with a -24 Vdc power supply, a 10 kQ load, a Bently Nevada supplied
AISI 4140 steel target that is 31 mm (1.2 in) diameter or larger, and a probe gap
of 1.0 mm (40 mils). The system accuracy and interchangeability specifications
do not apply when using a transducer system calibrated to any target other than a
Bently Nevada AISI 4140 steel target. Typical is defined as 90% of the devices
built meeting the specification, and worst case is defined as 99.7% of the devices
built meeting the specification. The calibration range is defined as the 1.4 mm
(55 mil) range from 1.0 Vdc to 1.4 mm (55 mils) above 1.0 Vdec. This range is
approximately equivalent to a calibration range of .25 mm to 1.65 mm (10 to 65
mils).

Note: Operation outside the specified limits will result in false readings
and/or loss of machine monitoring.

System

Transducer System specifications refer to the expected performance seen by
connecting any cable to any probe and any transmitter unit. The tolerances listed
below include interchangeability variations (specified on the following pages).

Average Scale Factor

Typical 7.87+0.2 V/imm (200 % 5.4 mV/mil)
Worst Case 7.87+ 0.4 V/mm (200 £+ 10 mV/mil)

Incremental scale factor (ISF)

7.87 V/imm (200 mV/mil) £9.5% including interchangeability error when
measured in increments of 0.25 mm (10 mils) over the 55 mil linear range

Deviation from best fit Straight Line (DSL)
Less than £0.06 mm (£2.3 mils).

Transmitter -- General

Weight Approximately 0.514 kg (1.1 pounds)
Temperature

Storage -51 °Cto +100 °C (-60 °F to +212 °F)
Operating 0 °C to +70 °C (+32 °F to +158 °F)

The ISF will remain within £10% of 7.87 V/mm (200 mV/mil) over the
calibration range from 0 °C to +70 °C (+32 °F to +158 °F).

Relative Humidity 100% condensing, non-submersible when
connector is protected. Tested to IEC 68-2-3
damp heat.
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990 Transmitter System Manual

Transmitter -- Proximity Signal Output

Interchangeability Error
Average scale factor (ASF) change

Typical: Less than 0.09 V/mm (2.3 mV/mil)
Worst Case: Less than 0.33 V/mm (8.4 mV/mil)

Apparent Gap Change (maximum)

At 0.90 mm (35 mils) gap: 0.18 mm (7 mils)

At 0.25 mm (10 mils) gap: 0.13 mm (5 mils)

Supply Sensitivity Less than 2 mV change in output voltage
per volt change in input voltage.

Cable Length 3 m (10 ft) maximum between transmitter
and either test adapter or test equipment.

Output Resistance 10 kO

Output Load Calibrated into a 10 MQ load (1% error with
a 1.0 MQ load.)

Output Noise Less than 50 mV pp.

Transmitter -- Current Loop Output

30

4-20 mA Loop Accuracy
Within £1.5% over specified full scale range (typical).

Supply Voltage Range
+17 Vdc to +35 Vdc (The voltage drop across the load resistor will be between 0
and 5V, so the input voltage at the transmitter is +12 Vdc to +35 Vdc.)

Maximum Loop Resistance -- including cable resistance
43.5 X (Supply Voltage - 12) Q.

Full Scale Loop Current
990 Vibration Transmitter:

Zero: 4.0 mA +0.1 mA
" Full Scale: 20,0 mA + 0.2 mA
991 Thrust Transmitter:
Zero: 12.0 mA £ 0.1 mA
Upper Full Scale: 20.0 mA £ 0.4 mA
Lower Full Scale: 4.0 mA £ 0.4 mA
Frequency Response
990 Vibration Transmitter: Less than 3 db down from 5 Hz to 6 kHz at
0.90 mm (35 mils) gap.

991 Thrust Transmitter: Greater than 3 dB attenuation above 10 Hz.

Current Limiting 26 mA worst case (23 mA typical).
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Section 3 — Specifications

Effect of Shorting BNC "Prox Out" Jack
Less than 1.0 mA error in loop current.

Output Noise

Error less than 0.25% of full scale (10 mV pp with a 250 2 load resistor) when
measured at the output of a low pass RC filter with a 10 Hz corner frequency,
and when the power supply ripple is less than 1% of the input voltage when
measured at the output of a 120 Hz low pass filter.

Indication of Faults

The loop current will go to less than 3.6 mA if the probe is opened, shorted,
gapped outside of the linear range (not OK condition) or if the power supply is
low. The 990 vibration transmitter loop current will remain below 3.6 mA for 2
to 3 seconds after the fault is removed. The 991 thrust transmitter will resume
normal operation within 0.1 seconds after the probe fault is removed.

3300 NSv™ or 3300 RAM Probe

Interchangeability Error

Average scale factor (ASF) change
Typical: Less than 0.24 V/mm (6 mV/mil)
Worst Case: Less than 0.42 V/mm (11 mV/mil)

Voltage Difference at Same Physical Gap (Maximum)
At 0.90 mm (35 mils) gap 4.6 Vdc
At 0.25 mm (10 mils) gap 3.6 Vdc

Connector-to-Connector Torque Requirement
Two gold ClickLoc™ connectors  Finger tight

One stainless steel connector and
one gold ClickLoc™ comnector Finger tight plus 1/8 turn using pliers

Maximum torque 0.565 Nxm (5 in Ib)

Case Types and Torque Limits

Probe case torque: Maximum Rated Recommended
¥ -28 or M8x1 probe 7.3 Nem 5.1 Nem
cases . .

(65 inelb) (45 inelb)
3/8-24 or M10x1 probe 33.9 Nem 11.3 Nem
cases .

(300 inelb) (100 inelb)
3/8-24 or M10x1 probe 22.6 Nem 7.5 Nem
cases — first three R .
threads (200 inelb) (66 inelb)
Reverse mount probes 22.6 Nem 7.5 Nem

(200 inelb) (66 inelb)
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990 Transmitter System Manual

Tensile Strength (Maximum Rated)

Probe case to probe lead 34 kg (75 1b)

Probe case to connector 27 kg (60 1b)

Probe case to armor (if used) 22 kg (50 1b)

Minimum cable bend radius 25 mm (1.0 inch)

Weight Approximately 14 to 150 g (0.5 to 5 0z)
Temperature

Storage -51 °C to +177 °C (-60 °F to +350 °F).
Operating -34 °C to +177 °C (-30 °F to +350 °F).

Note: Maximum temp. for sealed ETFE armor is 149 °C (300 °F).
Note: Exposing the probe to temperatures below ~34 °C (-30 °F) for a
sustained period of time may cause premature failure of the probe tip-
fo-case pressure seal.

The ISF will remain within +14% -19% of 7.87 V/mm (200 mV/mil) at 65 mils
gap from —18 °C to +177 °C (0 °F to +350 °F), and the ISF will remain within
+10% of 7.87 V/mm (200 mV/mil) at 35 mils gap from —34 °C to +177 °C
(-30 °F to +350 °F).

Relative Humidity 100% condensing, non-submersible when

connector is protected.

3300 NSv™ or 3300 RAM Extension Cable
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Interchangeability Error
Average scale factor (ASF) change

Typical: Less than 0.09 V/mm (2 mV/mil)
Worst Case: Less than 0.19 V/mm (5 mV/mil)
Apparent gap change

At 0.90 mm (35 mil) gap 0.145 mm (5.8 mils)

At 0.25 mm (10 mil) gap 0.100 mm (4.0 mils)

DC resistance, nominal

Center conductor 0.220 ©/m (0.067 /1Y)
Shield 0.066 €/m (0.020 CY/ft)
Capacitance 69.9 pF/m (21.3 pF/ft)
Characteristic Impedance 65 Q

Minimum bend radius 25 mm (1.0 inch)

o

o
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Connector-to-Connector Torque Requirement
Two gold ClickLoc™ connectors  Finger tight

One stainless steel connector and
one gold ClickL.oc™ connector Finger tight plus 1/8 turn using pliers

Maximum torque 0.565 Nxm (5 in Ib)

Weight

No Armor 45 g/m (0.5 oz/ft)

With Armor 65 g/m (0.7 oz/ft)

Temperature

Storage -51 °Cto +177 °C (-60 °F to +350 °F)
Operating -51 °C to +177 °C (-60 °F to +350 °F)

The ISF will remain within +14% -19% of 7.87 V/mm (200 mV/mil) at 65 mils
gap from —18 °C to +177 °C (0 °F to +350 °F), and the ISF will remain within
+10% of 7.87 V/mm (200 mV/mil) at 35 mils gap from —34 °C to +177 °C

(-30 °F to +350 °F).

Relative Humidity 100% condensing, non-submersible when
connector is protected.
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