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ADDENDUM TO MAGNETIC FLOWMETER
INSTRUCTION BULLETINS 50XM1000 AND 50X01000

The purpose of this addendum is to supply additional information when using the 50XM1000 and
50X01000 Signal Converters with the 10DX2112 Flowmeter.

When the 50XM1000 Signal Converter is supplied with the 10DX2112 Flowmeter the applicable
interconnection diagram to use is Figure 2-5 in the 50XM1000 Instruction Bulletin.

When the 50X01000 Signal Converter is supplied with the 10DX2112 Flowmeter the applicable
interconnection diagram to use is Figure 2-3 in the 50X01000 Instruction Bulletin.
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READ FIRST

WARNING
All Flowmeters and/or Signal Converters being
returned to Fischer & Porter for repair must be free of
any hazardous materials (acids, alkalis, solvents, etc.).
A Material Safety Data Sheet (MSDS) for all process
liguids must accompany returned equipment. Contact
F&P for authorization prior to returning equipment.

NEMA 4X, Corrosion Resistant Finish
This product is painted with a high performance epoxy paint. The
corrosion protection provided by this finish is only effective if the finish
is unbroken. It is the users’ responsibility to "touch-up” any damage
that has occurred to the finish during shipping or installation of the
product. Special attention must be given to: meter flange bolting, pipe
mounting of electronics, conduit entries and covers that are removed to
facilitate installation or repair. For continued corrosion protection
throughout the product life, it is the users’ responsibility to maintain the
product finish. Incidental scratches and other finish damage must be
repaired and promptly re-painted with approved touch-up paint. Provide
the model number and size of your product to the nearest Fischer &
Porter representative to obtain the correct touch-up paint.

Read these instructions before starting installation;
save these instructions for future reference.
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1.0 INTRODUCTION

1.1 General Description

The F&P 50X01000 Analog Signal Converter is designed to be compatible with the F&P 10DX3000
Series Pulse DC Flowmeter. The Signal Converter can be integrally mounted with the Flowmeter or
remotely mounted in its own enclosure. The Srgna Converter uses sun‘ace mounted technology to
achieve high reliability and compactness N ,

The Signal Converter supplies a pulSed de current to the flowmeter magnet coils in order to estab-

lish a magnetic field. The magnet driver unit. used to power the flowmeter magnet coils is contained
in the Signal Converter The Signal Converter canbe supphed with a dnver frequency of 7.5 Hz or

15.0 Hz, and current output of 4 - 20 mA or 0 - 20 mA. Additional features of the Converter include

switch selectabfe range setting, mtegral scaier with active pulse output zero return input contact

and switch selectable dampmg

Remote mountmg of the Sngna! Converter is recommended for any or all of the following conditions:
« if the summataon of ambrent and process temperature is greater. than 120°C

s vubratnon limit of 1. Sg from 14 to 200 Hz is exceeded

Ha remotely mounted chnal Converter is requrred it should be specmed at time of purchase. A
Flowmeter with a integrally mounted Slgnal Converter must be returned to F&P for conversion to
remote mounting.

FlowmeteriSigna:l Converter options are ililustrated in Figores 1-1 through 1-4.

For information concermng the Flowmeter, refer to the lnstructnon BuHetm supplied with the
Flowmeter.
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1.2 Model Number Breakdown

Refer to the F&P data sheet or the instrument tag on the Converter for the model number of the
Converter furnished. The details of a specific model number are defined as follows:

50X01 2 A A _ A _ 2 A

Exciter Frequency T
7.5 Hz (60 Hz)———————— 3
15 Hz (60 Hz) ————— 4

Analog Quiput
4-20 mA

0-20 mA

B -

Pulse Qutput
Active, 24 V, 50 ms 2

Design Level A

0.5-9.99 m/s (1.6 - 32.8 ft/s) A

Enclosure (remote)
NEMA 4X (IEC 529 IP65) : C

Other : Z

Options :
None A

Power Requirements
230 V ac, 50/60 Hz B

115 V ac, 50/60 Hz D

Language
English 2

Certification
None A
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1.3 Specifications

Power Requirements

Voltage
Line Frequency

Power Consumption
Input Signals
Flow Signal
External zero return
(Terminals G3, 22)
Output Signals
Current Output

(Terminals + and -)

Unscaled Pulse Qutput
(Terminals 8D, G3)

Scaled Pulse Qutput
{(Terminals 11, 9)
Adjustment range
Pulse width
Pulse amplitude
Range of primary nominai
line sizes
Reference Voltage
Conductivity
Reproducibility
Minimum Response Time

Switching frequency for
exciting the magnetic field

115V ac +15% or
230 Vact15%

56 - 64 Hz or
47 - 53 Hz

< 23 VA including flowmeter

Approximately 0.4 mV/m/s flow velocity
Input impedance at electrode terminals > 1000 Gigohms

Via contact closure, effective for current and pulse output

4-20 mA or 0-20 mA

load resistance 0-750 ohms

Isolated from the signal Input and pulse output
0-10 kHz active,

12 V, RL>1 kohm

5 meters (16.5 feet) maximum cable length
0-10 kHz input divisible by integers

between 1000 and 1,048,575

50 ms

24 V, load >150 ohms
isolated from the current output and signal input

1 t0 600 mm (.040 to 24 inch)

+70 mV

> 5 us/cm

0.2% of measured value or .002 m/s {.006 feel/sec.}
1 second

7.5 Hz (6.25 Hz); 15 Hz (12.5 Mz},
switch selectable at 60Hz(50Hz) line frequency
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Maximum Excitation Current
Maximum Excitation Voltage
Maximum cable length
between flowmeter and
signal converter

Minimum-maximum range
setting

System Zero Setting

Damping Settings

0.5 A
44V

91 meters (300 feet)

0.5-9.99 nv/s (1.6 - 32.8 ft/s)

Factory set in flowmeter

Decade switch adjustable

Damping Response

Setting Time
0 is
1 25s

2 (std.) 4s
3 5s
4 73
5 9s
6 10s
7 12s
8 i4s
9 15s

Low Signal Drop Out

Common Mode Rejection

Environmental Characteristics

Ambient Temperature
Relative humidity

Storage Temperature

Approximately 1% of range
(effective for scaled pulse output)

> 80 dB

-25° C to +60° C (-13° F to +140° F)
10% to 90% non-condensing

-40° C to +70° C (-40° F to +158° F)
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Physical Characteristics

Enclosure (remote)

Rating NEMA 4X (IEC 529 IP65)

Wiring Five 1/2" NPT openings for conduit in base
Weight 4.2 Kg (9.3 Ibs.)

Qutline dimensions Refer to Figure 2-1

Accuracy at reference conditions

Pulse/Frequency 0.1% of range or 0.002 m/s (0 to 10% of range)
1% of rate or 0.002 m/s (10 to 100% of range)

Analog output add an additional 0.2% of rate, + 0.1% of range to the above
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2.0 INSTALLATION

2.1 lnspection

The Signal Converter may be supplied as an integraiiy mounted part of the Magnetic Flowmeter, or
in a remotely mounted enclosure such as that shown in the outline dimension diagram of Figure
2-1. When the Signal Converter is supplied as an integral part of the Flowmeter, refer to the Instal-
lation Section of the instruction Bulletin supplied with the Flowmeter for location and mounting

requirements.

The Magnetic Flowmeter and Analog Signal Converter are shipped in a heavy-duty container
designed to provide adequate protection of the equipment during transit. The packaging is certified
for air shipment by the Container Testing Laboratory. An itemized list of the items included in the
shipment is attached to the shipping container.

The equ;pment shouid be inspected 'mmediateiy upon-arrival for indications of damage that may
have occurred during shipment All claims of damage should be reported to the shipping agent
involved for equipment shipped F.O.B. Warminster, PA, or to Fischer & Porter Company for equip-
ment shipped F.O.B. job site before installation is attempted In the event damage is such that
faulty operation is likely to resu‘it this damage should be brought to the attention of Fischer &
Porter Service Department before installation is attempted. Always reference the complete instru-
ment serial number and model number in ali correspondence concerning the equipment supplied.

Following inspection of the shipment contents, it is recommended that all items be replaced in the
shipping container for storage and/or transit to the installation site.

2.2 Location and Mounting

NOTE
It is the responsibility of the user to provide a water-tight conduit system.
The warranty is voided if condensation is permitted to enter the Flowmeter
and/or the Signal Converter housings.

The installation site for the remote mounted Signal Converter should be clean, well lighted and
adequately ventilated. Also, consideration should be given to access requirements for repair and
maintenance of the equipment. The remotely mounted enclosure is designed to meet NEMA 4X
standards, and is suitable for indoor and outdoor installation in an environment that is within the
temperature, humidity and vibration limits given in Section 1.3.

Mounting dimensions for the wall (flat vertical surface) mounted enclosure are provided in Figure
2-1. The remote housing should be mounted in a vertical position with the 1/2" NPT conduit open-
ings on the bottom. All conduit entrances must be equipped with cable seals and unused
entrances must have pipe plugs installed. This is required to maintain the NEMA 4X rating.
Mounting hardware for wall mounting is supplied by the user.

2-1
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An alternative mounting option permits the remote Converter housing to be mounted to a 2-inch
horizontal or vertical pipe. The pipe clamping brackets and mounting hardware are supplied by
F&P. Insert the two 5/16-18 x 3-3/4" long bolts into the holes provided in the pipe mounting
bracket. Orient the bracket as required for vertical or horizontal pipe. As shown in Figure 2-1, this
pipe mounting bracket must be attached to the rear of the Converter enclosure. Four 1/4-20 x 1/2"
long selftapping screws are supplied with the pipe mounting kit for attaching the bracket. To mount
the Converter, place the housing with the attached bracket against the mounting pipe with the pipe
between the two 3-3/4" long bolts. While supporting the housing, install the pipe clamping bracket,
flat washers and hex nuts. Tighten the nuts alternately to maintain even pressure distribution
across the clamping bracket. Check that the Converter housing is plumb before securing.

The housing covers are removable to facilitate access for installation and maintenance. For
installation remove the covers from the housings by loosening the screws on the covers. Replace
the covers when the installation has been completed. ‘

WARNING
Equipment powered by ac line voltage constitutes a potentialiy iethal
electric shock hazard. installation and servicing of the Signal Converter
should only be attempted by a qualified technician.
Make certain that the power input leads are disconnected from the
operating branch circuit before attempting electrical connections.
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2.3 Electrical Interconnections

2.3.1 General
The interconnection diagrams for the Magnetic Flowmetering System are shown in Figures 2-2
and 2-3, which supplement the following discussion.

CAUTION
For optimum performance of the Magnetic Flowmetering System it is
important that the Flowmeter be properly grounded. The appropriate
grounding procedure is discussed in the Instruction Bulletin provided with
the Flowmeter.

Verify that the installation site has a source of power compatible with the instrument. Refer to the
instrument data tag for power requirements.

The use of metal conduit provides physical protection and aids significantly in the reduction of
induced RFI signals. For FM approved instruments used in nonhazardous locations, all wiring shall
comply with the national electrical code and local electrical code requirements. All boxes, fittings
and seals are to comply with Articles 501, 502 or 503, as applicable, of ANSI/NFPA 70 and local

electrical code requirements.

2.3.2 Integrally Mounted Signal Converter

Interconnection wiring enters the junction box on the Flowmeter housing via 1/2" NPT openings. All
external interconnection wiring is to be enclosed within metal conduit (supplied by the user).
Recommended procedure follows.

WARNING
Equipment powered by ac line voltage constitutes a potentially lethal
electric shock hazard. Installation and servicing of the Signal Converter
should only be attempted by a qualified technician.
Make certain that the power input leads are disconnected from the
operating branch circuit before attempting electrical connections.

1) Loosen the two screws and remove the instrument’s junction box cover. The terminals
accept a bared wire which enters the hole below the clamp screws; solid copper wire is
recommended. When stranded wire is used, the wire end should be tinned with solder.

2) Connect the power supply (refer to voltage specified on the meter data tag) to terminals
L/L1 and N/L2. For the ac power supply, the black wire should be the phase side of the line
and connected to terminal (L/L1); the neutral or white wire to terminal (N/L2). Equipment
grounding is affected by connecting a green colored wire o the ground terminal cast into
the junction box; the other end of this wire is connected to the protective ground at the
power source. Refer to the Flowmeter Instruction Bulletin for additional information.
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' CAUTION
5 For servicing and protection of the equipment, the customer should install a
o disconnect switch, and suitably sized fuse or a suitably sized circuit
breaker in the incoming power line; maximum power consumption is 23 VA.

3) The analog current output signal lines are the plus (+) and minus (-) terminals. Connect
these terminals to like terminals on the receiving equipment; i.e., plus to plus and minus to
minus. Only one signal ground should be used. The output load must be within the range of
values given on the'imerconnecti’on diagram'(Figure 2-2).

4) If the zero return feature is to be used, connect terminals 22/Z1 and G3/Z2 to a pair of
non- powered field contacts. This contact pair shall close to indicate a no flow condition;
e.g., the auxiliary contacts in the process supply pump motor starter close when the pump
is shut off, or the limit switch contacts close when the supply valve is closed.

5) For the scaler pulse output, connect terminals 9 (-) and 11 (+).

6) When the installation is complete, replace all electrical'box covers. All conduit entran-
ces must be equipped with cable seais and unused entrances must have pipe piugs
installed. o

2.3.3 Remotely Mounted Signal Converter

Wiring between the Flowmeter and the remotely mounted Signal Converter is by an interconnection
cable furnished by Fischer & Porter Company; a 30 foot cable is standard. This wiring must be
installed in a metal conduit. For distances less than this, the cable can be shortened. Do not cut
the cable too short; allow at least 4-6 inches of wire in the meter’s-junction box and the remote
Converter box. Refer to interconnection diagramc shown in Figure-2-3:

: WARNING
Equipment powered by ac line voltage constitutes a potentia!ly lethal
electric shock hazard. Installation and servicing of the Signal Converter |
should only be attempted by a qualified technician.
Make certain that the power input leads are disconnected from the
operating branch circuit before attempting electrical connections.

1) At the flowmeter location, loosen the two corner captive screws and remove the junction
box cover. Observe the terminal barrier strips and markers. These terminals will accept the
bared conductor wire and shield of the interconnection cables. The wire enters the hole
below the clamp screw on the terminal strip. Attach the interconnection cable to the
junction box using the conduit seal indicated in Figure 2-4.

2) The interconnection cable consists of four coaxial cables and a ground wire. Note that
the (M1 & M2/M3) wires use the larger cable designated 'A’ (in the illustration) and is a
type RG-58A/U coaxial cable; no cable substitution is allowable. The other three wires
designated B, C, & D are type RG 174/U coaxial cable. Cable D attaches to terminal 16
and its shield to 3. Cabies B & C attach to terminals 1 and 2 respectively; the shields
terminate and are not attached at the flowmeter end of the cable

3) Replace the junction box cover to complete the wiring at the flowmeter location.
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4) At the remote mounted Signal Converter location, remove the junction box cover of the
Converter by loosening the two screws. Two 1/2" NPT pipe plugs are supplied in the base
of the enclosure. Unused openings must be plugged to maintain the NEMA 4X rating.

5) Feed the end of the interconnection cable through the conduit connecter and attach the
ends to the appropriate terminals. Cables designated 'B and C’ connect to terminals 1 and
2, with there corresponding shields to connections 1S and 28S.

6) Connect the power supply (voltage specified on the meter data tag) to terminals L/L1
and N/L2. For the ac power supply, the black wire should be the phase side of the line
and be connected to terminal (L/L1); the neutral or white wire to terminal (N/L2). Equipment
ground is affected by connecting a protective ground wire to the ground terminal cast into
the enclosure; the other end of this wire is connected to the protective ground at the power

source.

CAUTION
For servicing and protection of the equipment, the customer should install a
disconnect switch and suitably sized fuse or a suitably sized circuit breaker
in the incoming power line; maximum power consumption is 23 VA,

7) The analog output signal lines are the plus (+) and minus (-) terminals. Connect these
terminals to like terminals on the receiving equipment; i.e., plus to plus and minus to minus.
Only one signal ground should be used. The output load should be within the value given
under Specifications and on the Interconnection Diagram.

8) If the zero return feature is to be used, connect terminals 22/Z1 and G3/Z2 to a pair of
non-powered field contacts. This contact pair shall close to indicate a no flow condition;
e.g., the auxiliary contacts in the process supply pump motor starter close when the pump
is shut off or the limit switch contacts close when the supply valve is closed.

9) For the scaler pulse output, connect terminals 9 (-) and 11 (+).

10) When the instaliation is complete, replace all electrical box covers. All conduit entran-
ces must be equipped with cable seals and unused entrances must have pipe plugs
instalied.
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_INSTRUCTION BULLETIN 50X01000 SIGNAL CONVERTER

3.0 START-UP AND OPERATION

3.1 General

3.1.1 Introduction

The F&P Magnetic Flowmetering System (which includes the integral or remote Signal Converter)
is-precision calibrated at the factory for the values stated on the instrument tag. If specific values
were not specified at the time of order, the meter is calibrated at a maximum flow rate correspond-
ing to approximately 10 feet/second liquid velocity and for a 4-20 mA current output span. in either
case, the calibration data is noted on the Converter data tag (refer to Figure 3-1).

There are no operating controls that require field adjustment unless the full scale range setting was
not specified. If a change in the full scale range setting is required, refer to paragraph 3.2. If no
change is required, the equipment is ready for operation as received. '

Prior to initial system start up, verify that the meter is properly installed; check flow direction and
wiring interconnection as discussed in the Section 2.0. Particular attention should be paid to the
meter grounding procedures; improper grounding will result in unsatisfactory performance. Refer to
the Instruction Bulletin supplied with the Magnetic Flowmeter for the correct magmeter grounding
procedure.

Verify that the shorting block on the output board is in the correct frequency location:
BR201 = 15Hz, BR202 = 7.5 Hz (refer to Figure 3-2).

Verify that switch S102 is in the normal operating (closed) position and switch S101 is in the
applicable 7.5 or 15 Hz position (refer to Figure 3-3).

Frequency settings must agree with the frequency stated on the Converter data tag. Incorrect
frequency settings may result in calibration errors.

Start flow through the process piping system that includes the meter. Allow flow through the
pipeline for several minutes to purge entrapped air. The pipe line must be full for accurate flow
measurement.

- _FISCHE ETE
I PORTER i \CA
SERIAL
FOR USE WITH
SuPPLY L/NJ
¥y ouTtePut TO

R

3CAD!

SD-98~-1305- B~-0

FIGURE 3-1. TYPICAL SIGNAL CONVERTER TAG
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RANGE INDICATING DAMPING
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SWITCHES
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FIGURE 3-2. OUTPUT BOARD
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FIGURE 3-3. POWER SUPPLY BOARD
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3.1.2 Placing System On Line

3-4

1) Apply the ac power to the Magnetic Flowmeter or remotely mounted Converter by
closing the external switch or circuit breaker; there are no power switches inside of the
equipment. Also energize any auxiliary equipment associated with the flow metering sys-
tem such as remote analog recorders, controllers or rate indicators. Typical warm-up time

for the Converter is approximately 30 minutes.

2) Start process flow through the pipeline. Flow measurement and concurrent output signal
transmission will commence with flow through the meter.

3) The damping setting is factory set at position 2 (4 seconds), which is satisfactory for
most operations. Additional damping settings are available via the damping switch located
on the Signal Converter. Refer to Figure 3-2 for location of the Damping Switch. Damping
settings and response times are shown below.

Damping Response

Setting Time
0 is
1 25s

2 (std.) 4s
3 5s
4 78
5 9s
6 i0s
7 12s
8 i4s
9 15s

4) The zero return feature is automatically operative if terminals Z1/22 and Z2/G3 are
connected to a customer furnished field contact; if unconnected the feature is disabled. The
zero return feature provides a positive zero output signal immediately following the
shutdown of a pipeline. This feature should be used for any or all of the following reasons:

. forward and reverse surges exist in a pipeline, causing a pulsing output signal when
there is no flow

. the pipeline empties causing the liquid to lose contact with the electrodes

= output signals are used for billing or other processes dependent upon actual total
registry (if the above are present)

An empty pipeline causes an erratic output.

5) The Converter has a pulse dropout feature, which prevents the scaled pulse output from
operating whenever the flow is below 1% of the range value. This prevents flow totalization

when flows are not significant.

6) The Converter Output Board has an indicating LED which determines whether a flow or
no-flow condition exists in the pipe line. For any flow above 0.2% of range, the LED will be
on continuously. When a zero flow condition exists, the LED will flash several times per
second. If the LED is off and there is a known flow, the electrode signal wires may be
reversed or there may be reverse flow in the pipeline.
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3.2 Changing Flow Range

The Converter:data tag-(see Figure 3-1) shows the full scale span setting for which the range
adjustment was factory set. The procedure to change the range adjustment is given below.

NOTE
The flow rate and the meter capacity must be in the same flow
measurement units.

Example:

A 150 mm (6") meter with a 4-20 mA current output, calibrated for a 0-1800 gpm
flow span:

. 100% full scale = 20 mA = 1800 gpm

To change the full scale setting to some other flow rate, obtain the meter capacity from the factor
tag attached to the electronic base of the magnetic flowmeter.

The typical factor tag for a 6 inch meter will have a meter capacity of 2641 gpm. Using this informa-
tion and the 100% full scale flow rate value in the following example, the new setting for the
decade range switches on the Converter may be calculated.
Use the example below as a guide to obtain a new setting:

Example: To change the full scale span from 0-1800 gpm to 0-2000 gpm.

1) Calculate the required rahge setting as follows:

Range setting = 1000 X flow at 100%
meter capacity

_ 1000 x 2000 gpm
2641

= 757.289

2) Round this number to the nearest mteger {757).

3) With the metering system de-energized, remove the Signal Converter cover

and set the three decade range switches to the calculated value. Figure 3-2 shows
the location of the decade range switches. Replace the Signal 'C'omfel:rter cover.

The flow metering system is now preset for the new full scale flow rate vatue No recalibration of
the analog current or frequency output signal is required.

o ' ' NOTE
Signal Converters are directly interchangeable between meters. However, it
is necessary to preset the range switches for the full scale span setting.

3-5
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3.3 Changing Signal Converter Output

The output signal of the Signal Converter may be either 4-20 mA or 0-20 mA. Changing the output
is possible by changing the position of switch S205 on the Signal Converter as shown in Figure 3-2.

NOTE
When interchanging Signal Converters for servicing, verify that S205 switch
selection is compatible with the required output signal.

3.4 Data Conversion

3.4.1 Current Qutput

The analog current output signal (4-20 mA or 0-20 mA) is a linear function that varies in direct
proportion to the volumetric flow rate through the meter. The maximum output current of 20 mA
corresponds to the 100% full scale span setting and the minimum output (typically 4 mA) cor-
responds to 0% scale value.

The output signal at any metered output can be calculated as follows:
lout = [ (Imax - Ibias) X % scale }+ Ibias

Example: Assume a metered flow of 80% scale - calculate the output signal for a 4-20 mA
range output.

lout =[ (20 mA - 4 mA) x 0.80 ]+ 4 mA
lout = (16 MAx 0.80 )+ 4 mA = 16.8 mA

The analog output signal can be converted to a voltage signal by selection of the
appropriate range resistor by use of Ohm’s law

E=IxR
Example: A recorder requires a 1-5 V input signal (span = 4 V dc) that is being received
from the flowmeter as a 4-20 mA signal. Calculate the resistor value required for this

conversion.

R= 1 1-
Signal Current Range (0.004 - 0.020 A)

R=4Vdc =2500Q
0.016 A

A precision resistor, £0.1%, 0.5 W may be used.
Using the previous examples, the voltage output for a 1-5 V signal range at 80% scale would be:

E=00168 Ax2500Q =4.2Vdc
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3.4.2 Integral Scaler

3.4.2.1 General Discussion

The integral Scaler can provide a 0-10 Hz scaled output in the form of a 24 V pulse. The Scaler
assembly is driven by the 0-10 kHz signal applied to the Opto coupler, U202, on the Qutput Board.
Therefore, the analog signal output can be used in conjunction with the scaled frequency oufput.
Use of the scaler permits conversion of the flow information to a direct reading signal in the
measurement unit desired. Refer to Figure 3-2 for location of scaler switches.

The 0-10 Hz, 24 Volt output with 50 ms pulse duration is generally used to drive remote
electromechanical registers, predetermining counters, etc. To obtain a scaled pulse output,
connect the receiving instrument to terminals V1/9 (common) and V2/11 (+).

3.4.2.2 Scaler Programming

3.4.2.2.1 Scaling Factor (SF)

When the actual fiow rate range and the desired measurement unit desired for the scaled output
are supplied to F&P at time of order, the Scaler can be factory programmed. In this case, the
Scaler will not require programming in the field unless one of the following conditions occurs:

« When it is desired to change the engineering measurement unit.previously specified
to some other volumetric or gravimetric unit, e.g., U.S. Gallons to imperial Gallons,
etc.

« When the specified maximum flow rate is to be changed, thereby changing the
relationship between maximum flow rate and frequency at 100% span.

To establish the Scaling Factor (SF) proceed as follows:

SF = fmaxXCt x M

Qmax

where:

fmax = 10,000 Hz (regardiess of full scale range setting)

Qmax = full scale flow rate in engineering units per unit of time

Ct = time constant is the number of seconds in the time unit of the engineering measure-
ment unit. For example, when measuring in GPM, the time constant is 60 seconds (num-

ber of seconds in a minute). When measuring in GPH the time constant is 3600 seconds
{(number of seconds in an hour).

M = mulliplier; e.g., galions/puise (X1, X10, X1000)

Typically, assuming maximum flow rate is 400 gpm and the scaled frequency is to represent
1 gallon flow increments, then:

SFE = 10,000)( 60 x 1 = 1500
400

37



INSTRUCTION BULLETIN 50X01000 SIGNAL CONVERTER

When using the 0-10 Hz output verify that the output frequency will not exceed the maximum
counting rate of the electromechanical counter (10 Hz typical). The maximum scaled output
frequency can be computed as follows:

L fmax unscaled
fout = SF

10,000
1500

= 6.6 Hz

The multiplier selected must be compatible with both the scaled output frequency and the required
readout resolution. For example, with smaller size meters it is possible to display in gallon or 0.1
gallon flow increments, whereas larger size meters may require readout in 10’s or 100’s of gallons.
Note that only whole numbers (integers) can be preset in the binary "weighted" scaling switches
and the practice of rounding off numbers will result in a proportional cumulative error.

For example: SF = 1213.6

The recommended Scaler preset value for 0.1% accuracy would be 1214.

3.4.2.2.2 Scaler Preset Procedure

Obtain the scaling factor(SF) preset value for the particular application as discussed above. The
Scaler uses 20 individual switches that are assigned "weighted” values in accordance with powers
of the "base 2". Setting a switch ON causes its "weight” to be subtracted from the previous value.
Setting several switches performs successive subtraction. These are slide type switches that can
be preset (ON or OFF) by use of a test probe. Only those switches required for the particular
scaling factor should be in the ON position (all others OFF). The binary-decimal weighted values
for each switch are given in Table 3-1. Assuming a SF of "1519", the applicable switch program is
as follows:

Successive Switch
Subtraction Program
1519
-1024 Mon
495
-256 Kon
239
-128 Jon
111
-64 Hon
47
-32 Fon
15
-8 Don
7
-4 Con
3
-2 B on
1
-1 Aon
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TABLE 3-1. SCALER SWITCH SETTINGS

Scaling Binary-Decimal
Switches 2" Switch Weight
X 219 524,288
W 218 262,144
v 217 131,072
u 216 65,536
T 215 32,768
s 214 16,384
R 213 8,192
P 212 4,096

N 2 2,048
M 210 1,024
L 2° 512
K 28 256
J Y 128
H 2 64

F 2° 32
E 24 16
D 23 8
c 2° 4
B 2! 2
A 20 1

3.4.3 Unscaled Pulse Output

A 0 to 10 kHz output representing 0 to 100% of the Converter range setting is available at
terminals 8D and G3 (common). The 30 ps logic pulse has an amplitude of 12 volts and will drive a
1000 ohm minimum load over a maximum distance of 15 feet. The pulse output may be used in
conjunction with an electronic frequency counter.

3-8
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4.0 PERFORMANCE VERIFICATION

4.1 Calibration

Calibration of the 50X01000 should not be required during the normal service life of the
Converter.Periodic performance verification of accuracy may be required. Should the Converter
experience a failure, the Converter must be returned to F&P for repair and calibration.

WARNING
Equipment powered by an ac line voitage presents a potentiaily lethal
electric shock hazard. Installation and servicing of the Magnetic
Flowmeter and Signal Converter should only be attempted by a qualified
electronics technician.
Make certain that the power input leads are disconriected from the
operating circuit before attempting electrical connections.

4.2 Performance Verification

Converter accuracy can be verified on a periodic basis by connecting it to a 55XC2000 flow
simulator, as shown in Figure 4-1. An electronic frequency counter, precision load resistor and
digital voltmeter are required for this procedure.

With the simulator and adaptor connected as shown in Figure 4-1, calculate the flow signal
corresponding to 100% of the flow range as follows:

Simulator Setting = 10 x Flow Rate/Meter Capacity

For example, to simulate a 1200 gpm flow rate in a 6 inch meter with a capacity of 2641 gpm, set
the simulator push button decade switches as follows:

Simulator Setting = 10 x 1200/2641 = 4.544 {round to 4.54)

The actual converter outputs observed will depend on both the range and the simulator settings.
For a given simulator setting, the converter outputs measured by the test instruments may be

computed as follows:
Fout = 10,000 x Flow Rate/Range Value (in Hz)
Vout = (4 x Flow Rate/Range Value) + 1 (in Volts)

For the above 6 inch meter with a range of 2000 gpm, it is desired to simulate a flow rate of 400
gpm. The simulator setting will be:

Simulator Setting = 10 x 400/2641 = 1.514 (round to 1.51)

4-1
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The resulting outputs will be:
Fout = 10,000 x 400/2000 = 2,000 Hz
Vout = (4 x 400/2000) + 1 = 1.800 V

The numbers computed here and for other cases will not be exact because of the rounding of the
simulator and possibly the range value to the nearest available setting. The percentage of
converter full scale output may be calculated exactly as follows:

Exact % full scale = 10,000 x Simulator Setting/Range Setting
Fout exact = 10,000 x Exact % Full Scale/100 (Hz)
Vout exact = (4 x Exact % Full Scale/100) + 1 (volts)

As an example, a 6 inch primary with a range of 2000 gpm required a range setting of 757. A
nominal flow simulation of 400 gpm required a simulator setting of 1.51. The exact percentage of

full scale will be:
Exact % full scale = 10,000 x 1.51/757 = 19.95%
Fout exact = 10,000 x 19.95/100 = 1995 Hz
Vout exact = (4 x 19.95/100) + 1 = 1.798 volts

In a similar manner, the scaled pulse output rate at a given simulator setting may be verified by
calculating the interval as follows:

Qmax = full scale flow rate in engineering units per unit of time

Ct= time constant is the number of seconds in the time unit of the engineering
measurement unit. For example, when measuring in GPM, the time constant is 60
seconds (number of seconds in a minute). When measuring in GPH the time
constant is 3600 seconds (number of seconds in an hour).

M = multiplier; e.g., gallons/pulse (X1, X10, X1000)
Puise interval (in seconds) = (range set/sim. set)x(scale fact/1,000,000)

By example, to obtain 1 pulse per 100 galions of flow for a 6 inch meter operating at a
range of 2000 gpm, the scale factor would be:

SF = 16,000 xCtx M _ 10,000 x 60 x 100 _ 30,000
Gmax 2000

If the simulator were set for 400 gpm (1.51), the pulse interval would then be:

Pulse interval = (757/1.51)x(30,000/1,000,000) = 15.04 seconds

4-2
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5.0 MAINTENANCE

5.1 General

WARNING
Equipment powered by an ac line voltage presents a potentially lethal
electric shock hazard. installation and servicing of the Magnetic
Flowmeter and Signal Converter should only be attempted by a qualified
electronics techniclan.
Make certam that the power input leads are disconnected from the
-~ operating circuit before attempting electrical connections.

Except for an occasional performance verification check, there is no routine maintenance for the
Signal Converter. When the Signal Converter is integrally mounted with the Magnetic Flowmeter,
refer to the Instruction Bulletin provided with the Flowmeter for additional information.

The Signal Converter uses both IC and LS| components. Generally, due to the complexity of
troubleshootmg mtegrated circuit devices, maintenance beyond the Converter assembly level is not
recommended. Also, caution must be used when connecting test probes, as a momentary
accidental short circuit may damage or destroy an integrated circuit device.

In the event of a malfunction in the Signal Converter, a replacement assembly can be quickly
substituted for the defective assembly, thereby minimizing system down time. Servicing by substitu-
tion with spare assemblies is generally more economical than stocking a large variety of IC chips,
transistors, diodes, etc. Also, test equipment requirements and the level of technical expertise
necessary for servicing are minimized. Should a question arise regarding the proper procedure for
solving a problem, contact the nearest F&P service facility for technical assistance.

WARNING
All Flowmeters and/or Signal Converters being returned to Fischer &
Porter for repa:r must be free of any hazardous materials (acids, alkalis,
solvents, etc.). A Material Safety Data Sheet (MSDS) for all process
liquids must accompany returned equipment. Contact F&P for
authorization prior to returning equipment.

When communicating with F&P in regard to replacement of a Signal Converter, it is important to
reference the complete instrument model number and senal number to assure that the correct
replacement will be supphed : :

The model number and serial number are prowded on the manufac’tunng specxflcatxon sheet
supplied with the Magnetic Flowmeter, and on the Converter data tag. :

5-1
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5.2 System Troubleshooting

If faulty operation of the Magnetic Flowmeter System is evident, the following procedure can be
used as a guide to isolate the malfunction to either the Flowmeter or the Signal Converter.

A standard multimeter is suitable for making most of the test measurements. These measurements
can be made at the customer connections of the Signal Converter.

5.2

1. If meter operation is suspected, proceed as follows:

a) Remove access covers from the junction box and the Converter housing (remote
or integral).
b) Inspect for evidence of water entry in the junction box and Converter housing.

If water is present, de-energize system at power source. inspect conduit seals and cover
gaskets for possible source of water entry. Replace the seals and/or gaskets as required.
Aliow interior of junction box and Converter housing to dry completely before restoring
system power

2. To verify the zero flow feature, connect a jumper wire between the Flowmeter input
terminals 1 and 2 (signal), and 3 (common). This will simulate a zero flow condition. For
integrally mounted Signal Converters, the Converter assembly must be moved aside to a in-
sulated surface to gain access to the lugs on the Flowmeter base board. Refer to the Flow-
meter Instruction Bulletin for additional information.

The output of the Converter must now represent the base line (zero flow) condition.
For example, if 4-20 mA output is specified, the current output must be 4 mA. Scaler output
must be off (no pulse output).

3. If the Converter output is other than given in step 2, check the reference signal (Flow-
meter terminal 16 or test point MP201 shown in Figure 5-1). If there is no reference signal,
check to verify that the magnet driver signal (terminal M1 of the remote Converter) is
present. Normal signals for reference (16) and driver (M1) appear in Figure 5-3.

When the driver signal is present at terminal M1 but there is no reference signal, check for
an open magnet coil, loose or defective coil wiring, etc. Refer to the Instruction Bulletin
supplied with the Magnetic Flowmeter for additional information. ‘

If the driver signal is not present at terminal M1, check the fuse on the Signal Converter. If
the fuse is okay, the Signal Converter is probably defective.

It is possible to check the Converter's magnet driving system using a dc voltmeter. Connect
the voltmeter to MP207 and MP201 of the output board (refer to Figure 5-1). Switch $102
on the power supply board must be in the open position (refer to Figure 5-2). A reference
voltage of -70 mV (5 mV)should be measured. Moving switch S102 to the closed test
position should indicate a reference voltage of +70 mV (5 mV). If this test is successful,
return switch S102 to the normal operating (closed) position.

if reference and driver signals appear normal, proceed to step 4.
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4. Zero point elevate test:

When a zero flow condition exists, it is possible to establish a "live" zero point
which will verify proper operation of the Converter’s circuitry. With a short circuit
placed across terminals 1, 2 and 3 from the flowmeter, attach a 100,000 ohm metal
film resistor (1% tolerance) between MP206 and MP207 of the output board (refer
to Figure 5-1). The output should be 36.8% of range (+3%). If the Converter
functions as indicated, it can be assumed that the Converter is operating properly.

5. Remove the shorting jumpers between input terminals 1, 2 and 3. If the Converter output
now appears normal, the initial erroneous output may have been caused by coating or
oxide plating of the electrodes. If this is the case, the meter may fail again shortly. The
electrodes should be cleaned.

6.The Converter Output Board has an indicating LED which determines whether a flow or-
no-flow condition exists in the pipe line. For any flow above 0.2% of range, the LED will be
on continuously. When a zero flow condition exists, the LED will flash several times per
second. If the LED is off and there is a known flow, the electrode signal wires may be
reversed or there may be reverse flow in the pipeline.

7. Other pdSsiblfe causes of erroneous flow rate indication are:
- incorrect grounding - :
- excessive noise due to a slurry or non-homogeneous process liquid
» loose wiring s

« non-full or empty pipe

+ excess air entrained in process liquid

MP 207 @

MP 201 @ mp 206

©® 8202 __ g201
O .
o f I i ;

CBi 3018

FIGURE 5-1. OUTPUT BOARD
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NORMAL/ \‘CLOSED = TEST(+) REF

OPERATION OPEN = TEST(-) REF
(CLOSED)
CBI 3014
FIGURE 5-2. POWER SUPPLY BOARD
GATING(SYNC)
SIGNAL.
|
/CURRENT \ (1 6"3) / “ 70 mVv
_/ OUTPUT S i S |

] Mi-M2 VOLTAGE OUTPUT

APPROX.40V

¢
Si-6770-A

FIGURE 5-3. DRIVER MODULE WAVEFORM DIAGRAM
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5.3 Signal Converter Voltage Check

The following voltage measurement can'be made without removing the Signal Converter from the
housing-and with the proper source of ac line power applied to the flow metering system.

A standard muitimeter can be used to confirm normal power supply operation.

1. Set the muitimeter for ac voltage measurement (250 V range, typical).

NOTE
Refer to the power requirements noted on the instrument datatag. The line
voltage must be as specified on the instrument tag and within the
tolerances given below.

2. With line power apptied‘,,plabe,they voltm'eter;test leads across the power input lines by
connecting the respective test probes to terminals L/L1 and N/L2 on the power supply.
Depending on the Converter supplied, the voltmeterreading should be:

115V ac+15%
or
230 V ac +15%

If no voltage can be measured, check system interconnection wiring, remote circuit breaker
(or fuse), and check for a defectwe or open power switch, etc Restore system power as
required.

3. If ac power is present af.the Converter, but the Converter is inoperative, a dc voltmeter
may be connected to connector 1X3 on the power supply board (refer to Figure 5-2). Using
test point MP101 as.common, +12 V dc should be present at pin 1 and -12 V d¢ should be
present at pin 2. If these voltages are not present, check the Converter fuse. If the fuse is
okay, the Converter is defective and must be replaced.

5.4 Signal Converter Servicing

The recommended method of servicing a Signal Converter is by substituting a defective Converter

with a replacement Converter.

When communicating with F&P in regard to replacement of a Signal Converter, it is important to
refer to the complete instrument model number and serial number to assure that the correct
replacement will be supplied. The model number and serial number are provided on the manufac-
turing specification sheet supplied with the Flowmeter, and on the instrument data tag.
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5.5 Parts List

When communicating with F&P in regard to replacement of a Signal Converter, it is important to
refer to the complete instrument model number and serial number to assure that the correct
replacement will be supplied. The model number and serial number are provided on the manufac-
turing specification sheet supplied with the Magnetic Flowmeter, and on the instrument data tag.

Signal Converters:

Part Number Description
698B139U01 115V, 50/60 Hz
698B199U02 230 V, 50/60 Hz

Fuses:
Part Number Description
151A030U18 | W8 A, 250 V, medium time lag
5mm X 20mm cartridge type
151A030U19 Y4 A, 250 V, slow blow
5mm X 20mm cartridge type
Gaskets:

Part Number Description
333F027U01 Signal Converter housing
333F027U02 Interconnection junction box
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