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READ FIRST

This Instruction Bulletin contains the following changes from the
previous version {PN24486):

a. Figure 2-3 revised (Feb, 1997)

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.
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Design Level B of Instruction Bulletin 50SM1000 replaces Design Level A (PN24388). The
software version of Design Level B is D699B101U01 A.11. The referenced data listed below has
been added or revised in this manual.

1.0 Introduction

Figures 1-1 and 1-2, model number breakdown, power consumption,
minimum liquid conductivity, alarms threshold.

2.0 Installation
Section 2.3.1, Figures 2-2, 2-3 and 2-4.
3.0 Start-up and Operation

Figure 3-3, Section 3.3.18.3, self check contacts, fout, totalizer reset,
Sections 3.3.27 and 3.3.28.

4.0 Functional Description

Sections 4.2.8, 4.2.9, 4210 and 4.2.11.
5.0 Test Rquirements

Figure 5-1, Sections 5.2.1 and 5.3.
6.0 Maintenance

Figures 6-1 and 6-2, and Section 6.4.
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1.0 INTRODUCTION

1.1 General Description

The F&P Series 50SM1000B Microprocessor-Based Signal Converter is of modular construction
and uses the latest state-of-the-art surface mount technology. This design concept provides a com-
pact, reliable, secondary instrument intended for use with AC excited Magnetic Flowmeters. The
50SM1000B features firmware which has been developed especially for flow metering applications.
This permits the respective Magnetic Flowmeter/Signal Converter combination to be easily cus-
tomized using the various operating parameters,

The Signal Converter is housed in a remote mounted enclosure. A Signal Converter with the
covers removed is shown in Figure 1-1{fittings shown are for illustration purposes only).

As Signal Converter operations are microprocessor-based, the Converter has the capability to com-
municate via data link with other intelligent instruments such as F&P Series 535U1000 SUPER-
VISOR, 535U5000 SUPERVISOR-PC, or host computer. The Signal Converter will support either
MICRQ-DCI Binary or ASCII protocol, permitting up to 32 instruments to be addressed via the data
link. In addition, when specified at time-of-purchase, communications can be provided over the 4-
20 mA current output using HART protocal.

The Signal Converter can be configured manually by use of the keypad buttons located on the Con-
verter (see Figure 1-1) or remotely by means of the data link. During contiguration, the Converter
remains on-line and data is updated continually. Zero is field adjustable as required.
Major features of the Signal Converter include:
1) All operating parameters are configurable, e.g., totalization units, flow rate range,
calibration factor, etc. Parameter values can be changed via pushbuttons on the Converter
or via serial interface.
2) Microprocessor-based with digital signal processing.
3) Communication via terminal, computer or similar smart instrument using RS 485 or
RS 232-C. Compatible with F&P MICRO-DCI instruments permits integration into process
control or monitering systems.

4) Direct reading data display without operator calculations. Displays forward and/or
reverse flow.

5) Automatic self-monitoring with error diagnostics.
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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
50SM1000B Converter furnished. The details ot a specific model number are defined as follows:

§|Q Mo

Signal Converter —— 50

o
o]
g

T t Excitation
Sine s
Design Type

Micra-processor M

Design Pesignation
Fixad Data 1

Excitation F
50 Hz
60 Hz 3

ot

Certification
None 0

Primary

10083111, 10DS3118 —---
1001418, 16D 1430 (81 Ohms)——
10D1462, 10D1472 {1000 ohms}—mMm——-—~- - - -~
Other

W G Ry —

Design level ——— .. ... g

Enclosure
Remote Mounted with window, NEMA 4X D

and 1/2" NPT connactions
Other DU Z

Switch Outputs
Qptocoupler — 3
2

Relay

Buise Cutput/Data Link
None
Active Pulse Forward and Reverse ———- oo e
Serial interface RS4856————— . e
Seriai interface RS232 —- L

o - O

Error Alarm . AA
Forward/Raverse Flow Signal - e AR
Forward/Reverse Flow Signal and Two Threshald Alarms — AC
Two Threshold Alarms SR BA
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50 § M

Options

1.2 Model Number Breakdown (continued)

1

None

External Totalizer Reset

External Zero Return

Externa! Total Reset and Zero Return

Automatic Empty Pipe Detection

Autcmatic Empty Pipe Detection and
External Totalizer Reset

HART Protocol

HART Protocol and Empty Pipe Detection

HART Protocol, Empty Pipe Detection and
External Totalizer Reset
HART Protocol and External Totalizer Reset

mMTMoOOomWrE |

[ e

b |

115 V ac, 50/60 Hz c
230 V ag, 50/60 Hz A
Language

English

PI-

1-5
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1.3. Specifications

Power Requirements

Voltage

Line Frequency

Power Consumption

Performance Characteristics
Flowmeter Model Number
Meter Size, Cal Factor
and Flow Range

Minimum Liquid
Conductivity

Bidirectional Flow

Accuracy

Response Time
Damping

Current Qutput

Pulse Qutputs

Scaled Pulse

Contact Qutputs

Alarm Contact

Flow Direction

1-6

115 V ac £10% or
230 Vac+10%

47 - 53 Hz or
56 - 64 Hz

< 30 VA (applies to the Convenrter only, but includes
excitation current for models 10053111 and 10DS3112})

refer to the manufacturing specification sheet or data tag on
the body of the Flowmeter

refer to the Flowmeter Instruction Bulletin

20 uS/cm

rate indication and totalization in both forward and reverse
flow direction. Flow direction for analcg output is indicated
by contact closure.

1% of rate from 5% to 100% of meter Cal Factor,
0.05% of Cal Factor from 0% to 5% of Cal Factor

1 second, minimum
configurable, 1 to 100 seconds

0 to 20 mA, 4 to 20 mA: load resistance 0 to 500 ohms
0 to 10 mA, 2 to 10 mA: load resistance 0 to 1000 ohms

24 V dc, 150 ohm min load, 0-4 kHz max,
pulse width configurable from 0.032 ms to 2000 ms

denotes failure condition, with high or low analog output.
Signal levels operated via contacts must not exceed 3 VA,
28 V or 250 mA.

contact transfers when flow direction changes
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Alarms Threshoid

Contact Inputs (optional)

Zero Return or Totalizer
Reset

Communications

Data Link I/C

HART Interface

Empty Pipe Detection

Physical Characteristics

Ambient Temperature
Range (converter only)

Relative Humidity
Vibration Limit
Enclosure Classification

Housing

Cable Entrance

contact status changes when preset flow value is passed.
Signal levels operated via contacts must not exceed 3 VA,
28 V or 250 mA

as specified by Model Number, remote contact closure
needed to initiate action, as follows:

Total Reset {(forward and reverse), momentary closure.
Zero return, maintained closure when pump or valve stops
flow through meter

binary or ASCIl communications:

- via RS 232-C, 110 to 8600 Baud, 45 feet (14 m) limit,
1 instrument serial communication;

- via RS 485, 110 to 28.8 kBaud, 4000 feet (1220 m) limit,
up to 32 instruments in parallel

1200 bits/s (transmitting/receiving) using frequency shift
keying (FSK) as defined by Bell 202 standard,
5000 feet (1525 m) limit

automatically drives the analeg and digital output signals to
zero when the meter electrodes become uncovered

14° F to 122° F (-10° C to 50° C)

10% to 90% (non-condensing)

< .50 g (10 to 200 Hz)

NEMA 4X (IEC 529 IP&5)

3-piece aluminum heousing with gasketed covers,
panel or wall-mounting {refer to Figure 2-1)

9.7 Ibs (4.4 kg)

five 1/2" NPT openings for conduit fittings in base
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2.0 INSTALLATION

2.1 Inspection

The F&P Series 50SM1000 Signal Converter is shipped in a heavy-duty protective container that is
specially 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 all items in-
cluded in the shipment is attached to the shipping container.

The equipment should be inspected immediately upon arrival for indications of damage that may
have occurred during shipment. In most cases a careful visual inspection is alt that is required to
establish apparent damage.

All damage claims should be reported to the shipping agent. If the equipment is damaged to the ex-
tent that faulty operation may result, contact F&P betore installation. Always reference the com-
plete instrument serial number and model number in all correspondence concerning the equipment
supplied.

Following inspection of the shipment contents, all items should be replaced in the shipping con-
tainer for storage and/or transit to the installation site.

2.2 Location and Mounting

Ideally, the installation site for the remote mounted Signat 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 remote mounted enclosure is designed to meet NEMA 4X
standards and is suitable for indoor or outdoor installation in an environment that is within the
temperature, humidity and vibration limits as given in the specifications in Section 1.3 . Mounting
dimensions for the wall or panel mounted enclosure are provided in Figure 2-1. Mounting hardware
is to be supplied by the user.

The installation site must be provided with a source of power that is compatible with the Signal
Converter power requirements. Refer to the Converter instrument tag for power requirements .
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2.3 Electrical Interconnections

2.3.1 Remotely Mounted Signal Converter

WARNING
Equipment powered by an ac line service constitutes a potential 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
disconnected from the operating circuit before attempting electrical
connections.

The Signal Converter customer connection box is supplied with five 1/2" NPT openings for conduit
fittings. Any unused opening(s) must be sealed by installing a 1/2" pipe plug in each unused open-
ing. This is required to maintain the NEMA 4X rating of the enclosure. All interconnection wiring is
10 be enclosed within metal conduit.

The Signal Converter signal and power interconnection cables are to be terminated to the 36-point
terminal block located in the Converter customer connection box {refer to Figure 1-1). Certain ter-
minal assignments vary in accordance with the model number. Terminal assignments are defined
on the interconnection diagram. Note that the terminals labeled V1 through V4 are used for the ac-
tive pulse output as well as the data link. Consequently, only one of these can be selected as an
option. If a pulse output is required as well as the data link, the output pulse must be optocoupled,
and is available on terminals 55 and 56 (V5 and V6). When this combination is selected, the alarm
coniact on terminals V5 and V6 {39 and 40) is not available.

Unless otherwise specified, fifty feet of signal and ground cable is supplied by F&P for connecting
the Magnetic Flowmeter process signal (1, 2 and 3}, reference signal (16 and 3, or 6 and 7 with
shield) and magnet coil drive (M1 and M3-shield) to the remote mounted Signal Converter. The
Flowmeter housing ground terminal is connected to the Signal Converter housing ground terminal,
which is connected to an external earth ground. Refer to the grounding procedure section of the
Instruction Bulletin provided with the Flowmeter.

Refer to the interconnection diagram that is applicable to the Magnetic Flowmster.
« Figure 2-2. Models 10D1472/10D1462/10D1430/10D1418

« Figure 2-3. Models 10DS3111/10DS3211
Refer to Figure 2-4 for user connections to Signal Converter.
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FIGURE 2-3. INTERCONNECTION WIRING FOR MODEL 10DS3111/10DS3112
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FIGURE 2-4. USER CONNECTIONS TO SIGNAL CONVERTER
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3.0 START-UP AND OPERATION

3.1 Start-Up

3.1.1 Calibration Data

The Magnetic Flowmeter and its associated Model 50SM Signal Converter are a discrete flow
metering system. Therefore the specific Flowmeter/Converter combination must be installed and
operated as a dedicated unit. Each flow metering system is precisely calibrated at the factory in ac-
cordance with customer specified flow parameters. The data recorded at calibration is listed on the
tags attached to the Signal Converter. Typical instrument and calibration tags are shown in Figures
3-1 and 3-2.

BFISCHER MAGNETIC FLOWMETER SIGNAL CONVERTER
PORTER W 50SMIZBCADIIAARG

VWAAMIMNETER, PA 1H374 UGA

LI RIPIN BSI2A1234 A0002
LISl 8912 A1234 A0001
SUPPLY L/NEFY VOLT pEsYsgH= 30 KLY
ry outeut [l TO FOR 0 TO
S0-99-1905

FIGURE 3-1. TYPICAL INSTRUMENT TAG

(located on the Converter base)

Span Fwd Span Rev
Zero

I@ 100% 1@ 20%

FIGURE 3-2. TYPICAL CALIBRATION TAG
(located on the Analog board)
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As the flow metering system is precalibrated, it is generally ready for on-line service as received.
To place the flow metering system in operation, proceed as outlined in paragraph 3.1.2.

in the event that the specified system flow parameters or engineering units are to be changed, the
Signal Converter must be reconfigured to agree with the revised flow values. The procedure is out-
lined in paragraph 3.2.

Should it be necessary to replace the Signal Converter assembly, the operator should record the
operating parameters because these values must be entered in the replacement Converter. The re-
placement Converter is factory calibrated, eliminating tield calibration requirements. Enter the
noted operating parameters and the system can be returned to service. Refer to Section 3.3.27.

3.1.2 Flow Measurement

WARNING
Equipment powered by an ac line service constitutes a potential lethal
electric shock hazard. Installation and servicing of the Magnetic
Fiowmeter and Signal Converter should only be attempted by a qualified
electronics technician. Make certain that the power input leads are
disconnected from the operating circuit before attempting electrical
conneactions.

To place the flow metering system on-line, proceed as follows:

1) Verify that the Signal Converter has been properly mounted and that system interconnec-
tion wiring has been completed correctly, as discussed in the |nstallation Section. It will be
necessary to remove the instrument housing covers temporarily to permit access for inspec-
tion of system wiring and te verify normal operation.

2 } Check that the external power source connected to the Signal Converter is compatible
with the power requirements of the Signal Converter. The Converter power requirements
are stated on the name tag affixed to the Converter housing,

3) Replace Converter covers and apply power to the Signal Converter and the Magnetic
Flowmeter {primary).

4) Using the keypad on the front of the Signal Converter, verify that system operating
parameters have been correctly entered (refer to Section 3.3}. This data can be verified
with the Signal Converter operating in the monitor mode. Refer to the flow parameter
values given on the F&P manufacturing specification sheet {identified by serial number).

5} Initiate a minimal flow through the process pipeline for several minutes to purge
entrapped air from the piping system. Flow rate indication should be displayed on the Sig-
nal Converter readout concurrent with flow start-up. Accurate measurement cannot be ex-
pected until all air has been purged frem the process pipeline. After the pipeline has been
purged of air, the flow totalizer can be reset to zero as described in Section 3.3.17.

6) When system operation appears normal, initiate a full pipe-no flow condition and perform
an automatic zero adjustment.

7) Replace all housing covers. Log the flow total displayed on the LCD readout or reset
flow totalizers. Process measurement will commence with the initiation of flow through the
meter.
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3.2 Configuration Procedure

The unit has been pre-configured at the factory per the specifications given at the time the order
was placed. However, before or after the Converter is connected to a Magnetic Flowmeter, any of
these specifications can easily be changed using the procedure described in this section. Note that
the software version described is A.11 (used with ASCil or binary comimunications). Other versions
may show slightly different displays and options.

NOTE
Additional configuration information and a typical Test Wiring Diagram are
provided in Section 5.0.

All data base interrogations and changes are made using the keypad on the front of the Converter.
To gain access to the data base, it is necessary to leave the normal "monitoring mode™ and enter
the "configuration mode". This is accomplished by pressing the enter button on the keypad. The
various parameters of the data base can then be viewed by moving up or down through the menu
by pressing one of the two arrow keys. If no entries or changes are made within 20 seconds the
unit will automatically revert to the monitoring mode.

When changing the numeric value of a parameter, select the parameter. The top line of the display
will show the parameter name, press enter and the bottom line will show the cursor.

Enter the required value using the numeric keys, press the enter key and the value will be entered
into memory. It will then be evaluated by the computer, and if it is not compatible with other
selected parameters it will be rejected. An ERROR message will appear if the entry is not accept-
able.

Figure 3-3 shows the Converter with the covers removed.

3-3
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DISPLAY
KEYPAD SCREEN

TEST
POINTS

1/2 NPT
CONDUIT

OPENINGS Sl - 7397 INTERCONNECTION
AND CUSTOMER
CONNECTIONS GROUND
TERMINAL

FUSE

FIGURE 3-3. 50SM DISPLAY AND KEYPAD
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3.2.1 Keypad Functions

The keys on the keypad may have one or more functions as indicated below. The keys with the
parameter codes allow direct access to that parameter without paging through the menu. It is also
expedient to use the parameter keys to shorten the path to another parameter, e.g., to get to the
Filter parameter, press Damping and toggle up one parameter.

When selecting a parameter, press the appropriate key. When entering a numerical value, press
ENTER and select the value to be entered.

DN
1

a) DN = meter size
b} number 1

Q DN
2

a} Q DN = Range DN
b} number 2

Qmax F
3

a) Qmax F = Range F
b} number 3

Qmax R
4

a} Qmax R = Range R
b} number 4

Low.-F
5

a} Low.-f = Low Flow Cut-off
b} number 5

Pulsw.
6

a} Pulsw. = Pulse width
b} number 6

Puls F
7

a) PulsF = Pulse factor forward
b) number 7
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FPuls R
8

a) PulsR = Pulse factor reverse
b) number 8

Damp.
9

a) Damp. = Damping
b) numher 9

0

a) Load data from ext. EEPROM
b) number 0

a) Store data in ext. EEPROM
k) decimal point

ENTER

a) Existing data can be changed
b) New data can be entered

C/CE

a) Delete an incorrect data entry
b) Exit a submenu level
¢) Select TOT>F reset (if not in a) or b) mode)

TOT.
+-

a) Display totalizer information in forward and reverse

T
I

a) Allows paging through menus in either direction
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Contrast: Display contrast can be adjusted by inserting a small screw driver in the Contrast port to
the left of the keypad (refer to Figure 3-3} and turning the screw driver.

CPU: If the Central Processing Unit (CPU) fails, the LED to the left of the keypad will start flashing
(refer to Figure 3-3). Contact F&P for additional information.

3-7
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3.3 Changing Parameters

The following section is devoted to the configuration procedure for each changeable parameter.
Some items cannot be changed even though they appear in the menu. They are "locked out” and
are indicated by a series of asterisks on the second line of the display. These will be pointed out in
the following discussion. Each parameter will be discussed briefly to promote an understanding of
that function as well as the procedure for its configuration. The following parameters are presented
in the order in which they appear on the Converter display. It is important to make changes to the
parameters in the order in which they are presented up o Section 3.3.16. Refer to Figure 5-2 for
an overview of the order in which the parameters are presented.

NOTE
Error code definitions are found in Section 3.4.

There are two ways to make changes to the data base. One is by entering numeric values, and the
other is by making a selection from the menu. Numeric values are entered by pressing the numeric

keys on the keypad.

NOTE
After approximately 20 seconds, the display will automatically return to the
monitoring mode. Pressing the C/CE button will return the display 1o the
monitoring mode.

3.3.1 Program protection

Program protection is a feature that allows the unit to be placed in the Configuration Mode so that
all the parameters in the data base can be seen but cannot be changed. This protection is automat-
ically enabled each time power is applied to the Converter. The following message will appear in
the display the first time an arrow button is pressed after power has been applied.

Prog. protection
on

To remove the PROGRAM PROTECTION simply press the enter key, and the message in the dis-
play will e changed to the following.

Prog. protection
off

It is now possible to step through the data base and make changes to it. It should be noted that if
Prog. Protection is "on" and an attempt is made to change a parameter listed in the menu, the dis-
play will indicate:

* ERROR *
PROG. PROTECTION

3-8
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3.3.2 Language

Messages and data can be shown in the display in nine different languages (depending on
software). Changing languages affects only the text that appears in the display. [t does not affect
any of the stored values. The languages are selected by pressing the arrow key to step through the
menu. Press enter when the preferred language appears.

Language
English

3.3.3 Meter size

The meter size function is locked out, and a message will be displayed as shown below. The cal
factor or meter capacity stamped on the meter nameplate must be entered in the Range DN
parameter.

Meter size

der ko ok ok

3.3.4 Range unit

There is a table of flow units in the EPROM fram which the range units can be selected. A listing of
available units is given in Table 3-1. Each unit is normally available in seconds, minutes, or hours.

For example, L/s, L/min, or L/h. US gallons are available in minutes, hours, or in million gallons per
day. Units are added or deleted periodically as software is updated.

Range unit
apm _

To select the range unit from this menu, first enter the configuration mode by pressing the arrow
button. Next, press one of the arrow keys to move through the data base until Range unit appears
on the top line of the display, and then press the enter key. Use the arrow keys to go through the
Unit Menu until the desired unit appears on the bottom line of the display. Press the enter key
again and the selected unit is placed in memory. No further action is required.

3.3.5 Range DN {Cal Factor/Meter Capacity)

Each magnetic flowmeter is calibrated to determine its flow capacity at a given velocity, which has
been established by F&P at 33.33 1t/s for the Cal Factor and 10 m/s (32.808 ft/s} for the Meter
Capacity.

This capacity is expressed in units such as gpm, I/m, or mgd and is called the calibration factor.
Calibration factors {Cal Factor/Meter Capacity) are recorded on the Magnetic Flowmeter
nameplate. Some meters may have a meter factor recorded instead of the calibration factor. Meter
factors can be converted to calibration factors in gpm by using the following equation:

Cal Factor = {Meter Fa(:tor)2 X 81.6
The calibration factor is the base upon which the converter establishes maximum and minimum

limits for range settings and outputs. A typical calibration factor for a two inch magnetic flowmeter
is 268.4 gpm. It will appear in the display as shown below.
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Cal-tfact
268.400 gpm

If the units (gpm) are not the desired units step back to RANGE UNITS and change to the correct
value. To enter a calibration factor, press the enter key. The number 268.400 will disappear and
will be replaced by the cursor. The unit "gpm" will remain. Enter the cal factor value, as it appears
on the Magnetic Flowmeter nameplate, and press the enter key. The new calibration factor will be
entered into memory. This value will also be entered into the range setting. The Pulse factor will be
set to one pulse per engineering unit.

3.3.6 Range

Entering the cal factor automatically sets both the forward and reverse ranges equal to that value.
Note that this is the flow value at 33.33 ft/s (higher than what normal flows are in practical applica-
tions). Consequently, the range must be set to the actual maximum flowrate for the application. If
the unit is set for unidirectional flow the reverse flow will be locked out with asterisks as discussed
previously in Meter Size.

Step through the menu until Range appears in the display. For the cal factor setting of 268.4 gpm,
it should look like the following display.

Range
268.400 gpm

The actual range can now be set in the same manner as the cal factor. Any value can be set be-
tween 5% and 100% of the cal factor. If a higher or lower setting is attempted an error message
will appear in the display, and the new value will be rejected. For example, 12 gpm is below 5% of
268.4 gpm. If an attempt is made to enter 12 gpm as the range setting the following message will
appear in the display.

Error - 11
< 0.05 Range DN

Range DN is the Cal Factor. The Cal Factor times 0.05 is 5% of that value. The message says that
the value we attempted to enter is below 5% of the Cal Factor, and it will not be accepted.

There is an additional error message related to range settings. That message is FLOW:> 130%,
and it appears when the actual process flow exceeds the maximum range setting by 130% for any
reason. This could happen because the range was set too low for the actual flow or because a
valve failed or was improperly positioned. The message would appear as shown below. Between
100% and 130%, the output signal will accurately reflect the flow rate.

Flow > 130%
= F 6359284 gal

3.3.7 Totalizer unit

The totalizer units available are the same as those for the range units, except they do not include
units of time. A listing of available units is provided in Table 3-2. Selecting the totalizer units is
done by following the same procedure as for selecting the Range Units.
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TABLE 3-1. RANGE UNITS 3-2. A

/s 1 {(liters}

1/min hl (hectoliter)

1/h m? (cubic meter)

hl/s igal (imperial gallon}
hl/min gal (US gallon})

hl/h mgal (million US gallons}
ml /s bbl (barrels = 31 gallons)
m? /min bls (barrels = 42 gallonsg)
m*/h kg (kilogram}

igps t {metric ton = 1000 kg)
igpm gram {gram)

igph ml {(milliliter)

mgd

gpm

gph

bbl/=s (bbbl = 31 gallons)

bbl/min

bbl/h

blzs/day {bls = 42 gallans)

bls/min

bls/h

ka/=

kg/min

kg/h

t/s (metric ton = 1000 kg)

t/min

t/h

gram/ s

gram/m

gram/h

ml/s

ml/min

ml/h
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3.3.8 Pulse factor

CAUTION
The sequence in which the range and pulse factor are selected is impor-
tant. The range must be selected first and then the pulse factor. If the pulse
factor is selected first or is not reset when a range change is made, the fre-
guency to the totalizer could exceed the limits discussed below.

The pulse factor is used to select the number of pulses per engineering unit for totalization pur-
poses. It functions whether or not the pulse output option is selected and operates equally on the
internal and the external totalizer. If the unit is set for unidirectional flow the pulse factor in the
reverse direction will be locked out. As an example, note what happens as the number of pulses
per gallen is changed. Call up Pulse factor, and the display might ook like the figure below.

Pulse factor
1.00000 / gal

The internal totalizer display is always direct reading so that at one pulse per gallon the totalizer
will add one count for each pulse applied to it. We can select a factor of ten pulses per gallon and
there will be ten pulses arriving at the totalizer for each gallon. Keep in mind that these units can
be gallons, barrels, liters or whatever is selected from the units menu. Each pulse now represents
1/10 of a gallon. The totalizer will still add a count for each arriving pulse, but a decimal will be
added so that the display reads in gallons and tenths of a galflon.

If we sefect 100 pulses per gallon then each pulse represents 1/100 of a gallon, and the decimal
will appear at the proper point to show totals in hundredths of a gallon. See below for units of 1/10
gallon.

> F 45.75%
> F 34864.8 gal

NOTE
This is a seven digit counter, and as it fills up, the decimal will be continual-
ly moved to the right until it is only possible to display whole numbers.

Although selecting multiple pulses per engineering unit is practical for low flows, it creates
readahility problems at high flows. The higher flows could cause the totalizer to add counts so
rapidly that the last digit or two would be unreadable. What is needed to slow down the totalizer is
for each pulse arriving at the counter to represent more than one gallon. For example, at one pulse
per ten gallons (select factor 0.1) the totalizer will receive a pulse every ten galions, and the last
digit on the right will always be a zero. The count will change every ten gallons (10,20,30, etc.).
For one pulse equal to 100 gallons, {select factor 0.01}, the last two digits will be zeroes, and the
totalizer will change every 100 gallons.
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3.3.8.1 Allowable Pulse factors

Pulse factors can be selected for any value between 0.001 to 1000. Which factor to select is
generally determined by the application requirements. However, there are two restrictions that
must be considered.

First, the maximum pulse output frequency at 100% of the Converter span is 4 kHz. The internal
counter operates at this frequency independent of the pulse width selection for the external
readout device. The following discussion applies to the internal counter as well as to an external
high frequency counter. The suggested maximum count to these devices is limited to 4,000 pulses
per second. Consider a max flow of 240,000 gpm {4,000 gal/s). With this flow, the highest pulse
factor that could be used would he one puise per gallen.

4,000 gal/s X 1 pulse/gal = 4,000 pulse/s

However, the Convenrter will normally function properly up to 130% of the range setting. This
means that for a range setting of 4,000 gal/s (and 4000 pulses/s at 100%) a proper output signal
will be generated for flows up to 5,200 gal/s (4,000 X 1.3 = 5,200). The analog value at 130% of
the range setting will be 24.8 mA dc. Although this condition is acceptable, it is not considered
good practice.

Ideally, a pulse factor should be selected to keep the pulses to the counter within the 4,000 per
second limit. For example, it we apply a pulse factor of 0.1 to the above example then each pulse
will represent 10 gallons, and the pulses at the counter will be within 4,000 per second.

4,000 gal's X 1.3 X 0.1 pulse/gal = 520 pulses/s

Second, electromechanical counters typically require a pulse width of 30 milliseconds or more and
are limited to about 15 counts (pulses) per second. They require time between pulses to complete
the mechanical operation of moving a wheel to its next count position. If there is not sutficient time
between pulses to do this the counter will jam. A high pulse factor could create a condition where
an external electromechanical counter would jam while the internal counter would continue to
operate. Because the ERROR message is based upon 4 kHz (operating frequency of internal
counter), there would be no alert signal to this condition.

A conservative approach would assume a 50 millisecond on time and 50 milliseconds between pul-
ses at maximum flow. This gives us 100 milliseconds total time for each pulse or ten pulses per
second. Consider a flow of 750 gpm or 12.5 gal/s.

12.5 gal/’s X 1 pulse/gal = 12.5 pulses/s
But remember the converter can operate up to 130% of range setting!

12.5 gal/'s X 1.3 X 1 pulse/sec = 16.25 pulses/s
This condition would not generate an ERROR message, but it could cause the electromechanical
counter to jam. It would operate normally up to the maximum range setting, and as the flow ap-

proached 130% of the range setting, the counter could jam. The internal counter would continue to
count,
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3.3.8.2 Pulse factor Summary

The important thing to remember about pulse factor selection is that the high frequency output is
limited to 4,000 counts per second and the electromechanical devices are limited to about 15
counts per second. Also, remember that the internal counter operates independently of the pulse
width selection and the external counter.

To select a pulse factor, convert flowrate to units per second. Then multiply by 1.3 to determine
flowrate at 130% of range setting. This cannot exceed 5200 per second for high frequency devices
or 15 counts per second for electromechanical counters. Select a pulse factor that will keep the
counts within these limits.

3.3.9 Pulse width

If the pulse output option is selected the output pulse width can be adjusted between 0.032 and
2000 milliseconds. For driving an electromechanical counter, the pulse width should be about 50
milliseconds. For high speed electronic devices, a pulse width of about 50 microseconds (0.050 mil-
liseconds) is typical.

Step through the menu until Pulse width appears in the display. The present pulse width will be dis-
played. Press the enter key, and the value will be replaced by the curser which will be at the left of
the display. All values are in milliseconds. To enter a microsecond pulse width, place a decimal
point three places to the left of the numerical value. For example, a 50 microsecond pulse width
would be entered as 0.050 milliseconds, as follows:

Pulse width
0.0500 ms

3.3.10 Max Alarm

Max alarm ean be set between 0 - 130%. If the flow rate exceeds the alarm setting, a message will
appear on the display. An optional high alarm contact is available at terminals P1 and P2. The per-
centage of range required to activate the alarm is entered in this parameter. When the flow ex-
ceeds the entered value, a flashing upward pointing arrow will appear next to the flow direction
symbol. The P1 and P2 contacts will be in the mode stated in Section 4.2.9.

Max alarm
>130%

3.3.11 Min Alarm

Min alarm can be set between 0 - 130%. If the flow rate falls below the alarm seiting, a message
will appear on the display. An optional low alarm contact is available at the customer terminals P3
and P4. The percentage of range required to activate the alarm is entered in this parameter. When
the flow is less than the entered value, a flashing downward pointing arrow will appear next to the
flow direction symbol. The P3 and P4 contacts will be in the mode stated in Section 4.2.9.

Min alarm
<130%

3.3.12 Low flow cut-off

This feature allows for setting the low flow cut-off point in terms of percent of the full scale range
setting. The cut-off causes the input signal to drop to a zero condition (4 mA dc for a 4-20 mA dc
output) when the flow drops below the set value. This value can be set at 0 to 10% of the full scale
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range setting. Typical values are 1 or 2%. If a value greater than 10 is attempted it will be rejected,
and an error message will appear as shown below.

Error- - 16
Input > 10

3.3.13 Damping

Damping effectively controls the speed at which the signal converter responds to changes in flow.
Without damping, it will show a 100% change in flow in about 1 second. By entering various values
for damping, the full scale response can be slowed to as much as 99 seconds. This is not a linear
function. Consequently, response will be faster in the first few seconds of the damping interval
than during the last few seconds. Damping is sometimes used to smooth out pulsating flow signals
that are caused by pumps and to reduce output oscillations that are created by process generated
noise.

Damping
10.0000 s

Damping is a numerical value entry, and it is changed in the same manner as the range and other
numerical units. Values greater than 99.999% seconds will prompt an ERROR message.

3.3.14 Filter

A digital filter is installed in the Converter to provide a steady indication of flow and analog output
for pulsating flows or noisy signals. With the filter switched on, damping settings can be reduced.
Response time is not affected by activating this parameter.

Filter
on/off

3.3.15 Density

If kg, tons, or grams is selected for the range or totalizer units a density value can be entered. The
density can be entered between the values of 0.01 and 5 gfcms. This is used as a factor against
the range setting. For example, if the range setting is 250 kg/min a density setting of 2.00000
gfcma will change the range setting to 500 kg/min. Therefore, the pulse factor must be based on
500 kg/min.

Density
1.00000 g/em®

Density is a numerical value. it is entered in the same manner as the range setting. If values
entered are not within the limits listed above an ERROR message will result.

NOTE
It is important to make changes to the parameters discussed up to this
point in the order in which they have been presented. This will simplity the
task and minimize the margin of error. From this point on, the parameters
can be set randomiy.
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3.3.16 Flow

The upper line of the display is used to indicate flowrate in the monitoring mode. It can be ex-
pressed in % or in direct engineering units. Step through the menu until Flow appears on the upper
line of the display. It might appear as shown below.

Flow
apm

Because gpm was selected for range units in the previous example, that is the unit that appears
here. The selections available for this parameter are engineering units, percent { %) and m/s
(meters/second). Press the enter key, and the cursor will appear to the right of gom. Now press the
arrow key , and the value will change from the engineering units shown 1o % or m/s. Press the
enter key, and the change is entered into memory.

3.3.17 System zero adj.

To make the adjustment, the magnetic flowmeter must be set up in a full pipe, no flow condition.
Then call up the System zero adj. feature which should appear as shown below.

System zero adj.
0.0000 Hz

To access the zero adjustment, press the enter key, and the display will show:

Adjust ?
yes---—--> Enter

Press enter and the option to adjust manually or automaticalty will be offered.

Adjust
Automatic?

Select automatic, and press enter again. The zero will be adjusted. During the adjustment proce-
dure, the display will show a count down from 255 to 0 (8 cycles). At the end of the count down, a
frequency value will appear. If the value exceeds 1500 Hz an ERROR message will appear, and an
adjustment to the magnetic tlowmeter or Converter may be required. Record the value. If the Con-
verter is changed, this value can be entered into the new Converter manually. It will not be neces-
sary to set up a "full pipe no-flow" conditien for this situation.

3.3.18 Submenu-Operating mode

3.3.18.1 Operating mode - Standard
Standard operating mode should be selected for uninterrupted flow measurement.

Operating mode
Standard
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3.3.18.2 Operating mode - Piston pumps (pulsating tlow)

Piston pump mode should be selected for pulsating flows. When a pulsating flow condition exists,
the Filter parameter should be in the "on” position.

Operating mode
Fiston pumps

3.3.18.3 Operating mode - Flowmeter

The 50SM Converter is compatible with various F&P flowmeters. This parameter permits the selec-
tion of a preferred flowmeter (primary). Any one of the following flowmeters can be selected for use
with the 50SM 1000 Signal Converter.

1. Model 10DS3110 is an ac excited version of the Series 3000 primaries. Coil excitation is
provided by an isolated 60 volt rms transformer winding. The reference voltage enters at terminals
16 and 3, and no reference resistance network is required on the converter base board. Under this
arrangement, the reference voltage is 1250 times the value of a one foot per second electrode sig-
nal.

2 Models 10D1462 and 10D1472 are ac primaries excited directly from the 120 volt line service.
The reference voltage enters at terminals 6 and 7, and requires a total of 1000 ohms terminating
resistance on the base board. These meters produce a reference voltage 29,000 times greater
than one foot per second flow signal.

3. Selection 10D1422 is used with primaries 1001418 and 10D1430 which have an 81 ohm refer-
ence load resistance. The coils are powered directly from the ac line. Reference voltage enters ter-
minals 6 and 7. These meters produce a reference voltage 29,000 times greater than one foot per
second flow signal.

Note
The $S901 switch on the terminal board (refer to Figure 6-1} located in the
base of the Converter housing, must be set in the clesed position (hooked)
for all flowmeters except the 10DS3112, in which case
it rmust be open (unhooked).

Frimary

3.3.19 Submenu-Current output

The current output range is selectable. In addition to the 4-20 mA dc which is the normal output, 0-
20, 0-10, and 2-10 are alsc available and selectable from the menu. In addition, the current output
during an alarm condition can be set to either 0% or 130%. The display for these options appears
initially as shown below.

Submenu
Current output

At this point, press the enter keys, and the current output menu will be accessible. Move back and
forth between the submenu items of Current output and lout at alarm using the arrow key. Select
either by pressing the enter buttons. Again, step through the submenu to select the appropriate cur-
rent ocutput or alarm output.
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Current output
4-20 mA

Manual exit from any submenu is done in two steps. Pressing the C/CE key from either lout at
alarm or Current output will step the menu up to Submenu. Press enter to continue in the configur-
ing mode or press the C/CE button again to exit from the configuration mode. The unit will return to
the monitoring mode in two steps taking about 20 seconds between each step.

lout at alarm sets the analog output to a low or high value as selected. In case of an operational
failure, the computer activates an alarm, an error message is sent to the display, and the current
output goes to the selected value. The selected value can be either 0% or 130% of the range set-
ting. The lout at alarm menu appears as shown below:

laut at alarm
0%

3.3.20 Submenu-Data link

If the Data link option has been installed it is configured by calting up the data link submenu which
appears in the display as shown below. If the Data Link option has not been installed a "NOT
AVAILABLE" error will appear.

Submenu
Data link

If the Data link option is available, press the enter key, and the Communications menu will appear
as shown below.

Communications
uDCI Binary

Press the enter key again, and select uDCI Binary or ASCII.

Press an arrow key, and the menu will change to the Baudrate menu as shown below.

Baudrate
2400 Bd

Press the enter key, and select one of the following baud rates: 110, 300, 600, 1200, 2400, 4800,
89600, 14400, 28800.

Press the arrow key, and the menu will change to the instr. address as shown below.

Instr. address

Each Converter included in the data link must be identified by a unique numeric address. These
are limited to the numbers 00 to 31, An attempt to enter a number higher than 031 will result in an

ERROR message.
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3.3.21 Submenu-Self check

A number of self test routines are built into the Converter. Some of these are software driven
checks and some are performed with a combination of software and continuity checks.

NOTE
The Converter is not "on line" during Self Check. This is a maintenance
procedure, and data is not updated while the Converter is in this mode.

Submenu
Self check

Press enter and the foliowing will appear in the display.

Self check
|0Ut

Press enter again, and lout will disappear and the % sign will appear on the right in the bottom line.
A percentage of the output can now be entered, and the analog output will go to that value. For ex-
ample, enter 25, and the analog output will go to 8 mA dc. To exit the lout test and any other Self
Check test, press C/CE.

lout

0%

Press the arrow key and the NVRAM check will appear as shown below.

Self check
NVRAM 22C12

Press enter and an NVRAM OK or an ERROR message will appear in the display.

Press the arrow key and the EPROM check will appear as shown below.

Self check
EPROM 27C512

Press enter and an EPROM OK or an ERROR message will appear in the display.

Press the arrow key and the EEPROM check will appear as shown below.

Self check
EEPROM 93C46

Press enter and an EEPROM OK or an ERROR message will appear in the display.
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Press the arrow key, and the following will appear.

Self check
Alarm contact

This test checks the alarm contact for operation. It can be tested for continuity with the alarm on in
the same manner as the flow direction contact at terminals V5 and V6 in the remote Converter.

Press enter, and the display will show "Alarm contact” on the top line and either "Off" or "On" on
the bottom line. Press the arrow key to switch from "Cn* to "Off". Continuity should be present
when the menu reads "On".

Press the arrow key, and the following will appear.

Self check
Dir. confact

This test checks the flow direction contacts for the analog signal. Place an chmmeter across ter-
minals 44, 45 and 46 in the remote connection box. Continuity should be present on terminals 44
and 45 for reverse flow and terminals 45 and 46 for forward flow, Press enter, and reverse or for-
ward will appear in the display. Press the arrow key to change from one to the other.

Press enter, and the following will appear.

Self check
P1-P2 contact

Before the start of this test, disconnect field wiring to P1 and P2. To start the test press an arrow
key and the upper display line will read "P1-P2 contact” and the lower line will read off. Press an
arrow key and the lower line will read on. Re-connect field wiring after completion of test.

Press enter, and the following will appear.

Self check
P3-P4 contact

Before the start of this test. disconnect field wiring to P3 and P4. To start the test press an arrow
key and the upper display line will read “P3-P4 contact” and the lower line will read off. Press an
arrow key and the lower line will read on. Re-connect field wiring after completion of test.
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Press the arrow key, and the following will appear. The $206 Switch test is for F&P use only

Sealf check
Switch 5206

Press enter, and the following will appear. The $207 Switch test is for F&P use only

Self check
Switch 5207

Press enter, and the following will appear. This test is not applicable to the 505M1000.

Self check
Input A1

Press enter, and the following will appear. This test is not applicable to the 50SM1000.

Self check
InputA2

Press Data, and the following will appear.

Self check
Data link

The Data Link check requires that jumpers be installed in the wiring so that the converter can trans-
mit and receive its own signal. For the RS 232 link, place the jumper between terminals TD and
RD. For the RS 485 link, place a jumper between terminals T- and R- and another between T+ and
R+. These terminals are located in the Converter customer connection box.

Press enter. The computer will output 1000 characters of ASCII code 31 Hex ("17) and check the
received characters. In the display, the output data count appears on the left, and the error data
count appears on the right. After 1000 characters are sent, the computer ends the check on the

received data and continues to transmit the value 31 Hex until the C/CE button is pressed.
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Press the arrow key, and the following will appear.

Self check
Fout

A self test of the frequency output will test the 0 to 10KHz unscaled output, and the optional scaled
pulse output if it is present in the converter. If it is necessary to thoroughly test the scaled output,
some anomalies must be considered.

It is assumed that the self test will be performed on the installed system and not when connected
to a flow simulator. When the former is the case, the scaled pulse output will be active for that flow
direction indicated at the time the self test was invoked.

Assume a bi-directional system set to a range of 60 gpm and a pulse factor of one per gallon. If the
indicated flow was reverse 10 gpm when self-test Fout was invoked, then entering 100% will
produce 1 pulse per second at terminals 9 and 11R and 10KHz at terminals 8D and ground {G3).
No pulses will be present at 9 and 11. Negative entries are not permitted for a test value,

In order to have the above situation produce pulses at 9 and 11, it will be necessary to short the
electrode signai (1 and 2) and use a negative manual system zero to place the converter output
positive before invoking self-test. Record any previous system zero value so it may be re-
entered following seli-test.

Press the arrow key, and the following will appear.

Self check
Display

Press enter, and the display will fill up with the numbers 1 through 0 and the letters A through F to
show that the display is functional.

Press the arrow key, and the following will appear.

Self check
Zero return

This test checks the external contact operated Zero Return feature. Press enter. The display
should read "Zero return off". Place a jumper across terminals 22 and U2, and the display will
change to "Zero return on”.

Press the arrow key again, and the following wili appear.

Self check
Totalizer reset

This test checks the external contact operated Totalizer Reset feature. Press enter. The display
should read "Totalizer Reset off". Place a jumper across terminals 31 and U2, and the display will
change to "Totalizer Reset on”. Remove jumper after test. The totalizer value is not effected by this

test.
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3.3.22 Submenu-Detector e. pipe

This empty pipe detection feature is a {actory installed option. It is designed to sense that the liquid
in the magnetic flowmeter has dropped below the level of the electrodes. When this happens, the
outputs are locked at zero flow {4 mA dc and 0 Hz typically) or 130% of range setting depending
upon which of these values has been selected for the "lout at alarm” condition.

This function is either ON or OFF. It is activated or deactivated by finding it in the menu and press-
ing the enter key. Next, press arrow key to change from ON to OFF or vice versa. Press the enter
key again to enter the selection.

In order to use this feature, certain adjustments must be made with the magnetic flowmeter in-
stalled in the pipeline under both full pipe and empty pipe conditions. First, call up the Empty Pipe
Menu.

Submenu
Cetector e. Pipe

Now press enter and the display will show either an ERROR message if the option has not been in-
stalled or the menu as shown below.

Adjust
Cetector e. pipe

Press the enter key and a numerical value will appear in the display. With the pipe full of the
process liquid, adjust potentiometer R&13 on the Empty Pipe Detector Board until the value in the
display reads 100.

At this point, drain the liquid from the pipe and note the value in the display when the pipe is
empty. Calculate the threshold value using the following equation:

Alignment value = ﬂhﬂ“élﬁ—e-”mly_vah!ﬁ

Press the arrow key until Threshold appears in the display as shown below:

Threshold
062

Press enter and change the numerical value that appears on the second line of the display to the
alignment value calculated above.

3.3.23 Totalizer >F/<R

The Forward and Reverse totalizers can be reset to zero individually. Toggle through the menu
until the Totalizers F reset message appears in the display. Forward or reverse flow will be indi-
cated by "> F" and "< R". Press the enter key, and the appropriate counter will be reset to zero.

3.3.24 Overflow >F/<R

When the totalizer reaches its maximum count {9,999,999,} it "rolls over" and starts to count again
at zero. When this occurs, the direction indicator (> F or < R) at the left of the register and the units
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{ie. gal) at the right of the register will blink, and an overfiow register will record the overflow. The
cumulative total can be determined by multiplying the number in the overflow register times
9,999,999 and adding the value in the totals register. The overflow message is removed by tog-
gling through the menu using the arrow key until "Totalizer reset” appears. At this time, pressing
the enter keys will reset the totalizer, clear the overiflow register, and the blinking will stop.

3.3.25 Error Log

Alarm conditions may exist momentarily. For example, the flow may exceed 130% of the range set-
ting for a short period of time and return to normal before the alarm condition is detected. The
Error Log records the code number of any alarm conditions as they occur. For flows that exceed
130% of range setting, the error code is the number 3 (refer to Section 3.4). This number would ap-
pear in the error register along with the code numbers of any other failures that have occurred. The
code numbers are cleared from the error register by pressing the enter key.

Error Log

3.3.26 Multiplex displ.

The totalizer value on the bottom line of the display shows the total for the operating flow direction.
it can be made to show totals for the opposite direction either manually or automatically if the unit
has been set up for bidirectional flow. if not then this feature will be locked out. Totals for the op-
posite flow direction can be displayed manually by pressing the +/- TOT key. The total will be
momentarily switched to show the totalized flow for the opposite flow direction. After about twenty
seconds, the flow totalizer will revert to show the total for the current flow direction.

The Multiplex feature automatically switches the totalizer values so that they are alternately dis-
played for each flow direction. A total for one direction will be displayed for 20 seconds and then
the other for 20 seconds. This will continue for as long as the Multiplex feature is turned on. it is an
"ON" - "OFF" function that is selected by the arrow key and entered with the enter key.

Multiplex displ.

3.3.27 Load and Store Configuration Data from the External EEPROM

Configuration data associated with a 50SM1000 and a specific flowmeter can be saved in the
EEPROM located in the base of the Converter enclosure. If the converter (plug-in) module is
replaced or installed in another converter, the data can be retrieved without requiring re-entry.

3.3.27.1 Store Data in the External EEPROM

Data must be initially be placed in the external EEPROM using the "store” command. This will clear
any erroneous data in the EEPROM. Any new configuration data will be automatically saved in the

exiernal memory as it is changed.

Store data in
ext. EEPROM

3.3.27.2 Load Data from the External EEPROM

When a new Converter module is installed in the Converter enclosure, the "load” command may be
used to retrieve the data associated with the flowmeter. Calibration data for the converter module
is not saved in the external memory since it is associated with the module itself. Also, totalizer
values are not saved in the external memory.
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Load data from
ext. EEFROM

3.3.28 Software Level

The software level and the Converter model number are shown in the display with the model num-
ber and software release date on the top line and the EPROM identification and software level on
the bottom line. Changes to the software can only be made by replacing the EFROM.

505M10000 01/91
C692B101UOT  A11

3.3.29 Code number

The Code number is used 10 gain access to internal checks and adjustments that are not normally
performed by operator personnel. These are reserved for factory and maintenance personnel.
Instructions for these procedures are contained in Section 5.0. The Code Number display appears
as shown below.

Code number
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3.4 Error Messages

Error messages replace the flow rate indication in the display when certain failure conditions exist
or when an attempt has been madse to enter an unacceptable value. The various error messages
are shown below.

EBROR # CAUSE
0 Empty Primary
1 A/D converter overranged
2 Reference voltage too low or teo high
3 Flow is greater than 130%
4 Remote cut-off contact activated
5 Error in EEPROM data
10 Input =1.00 Qmax DN =10 nm/s
11 Input <0.05 Qmax DN <0.5 m/s
12 Qmax DN not programmable
13 Qmax DN <0
16 Input »10% low flow
17 Input <0% low flow
20 Input <100 seconds damping
21 Input <0.1 second damping
22 Input »>99 instrument address
24 Input >8 baud rate
30 Input »40 meter size
36 Input >1 language
38 Input>1000 pulse/unit
39 Input <,001 pulses/unit
40 Maximum totalizing frequency scaled pulse output >10 kHz
42 Input >2000 ms pulse width
43 Input <0.032 ms pulse width
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44

45

46

48

50

52

54

74

76

Input >5.0 g/cm® density

lnput <0.01 g/cm® density

Input »>2 instantaneous value

Wrong number for unit Qmax

Input not 0 or 1 filter

Wrong number for flow rate totalizer
System zero point >1500 Hz

Input »130% max. alarm

Input «130% min. alarm
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4.0 FUNCTIONAL DESCRIPTION

4.1 Basic Functions

The 505M Microprocessor-based Signal Converter is of the ac type, i.e., a 60 Hz sine wave is ap-
plied to the magnet coils of the tlowmeter to establish the magnetic field. The converter receives
the flow signal and a reference voltage from the Magnetic Flowmeter and converts these into
analog and digital output signals.

4.2 Design Features

4.2.1 Micro-processor Controlied

The Converter is microprocessor-controlled with nonvelatile memory. All operating parameters are
configurable via the keypad on the Converter and via an optional data link. During configuration,
the Converter remains on line, and data is updated continually. The data base is updated at the
time the ENTER button is pressed to enter a parameter change,

4.2.2 Display

The liquid crystal display {L.CD) is back lighted and contains two lines of 16 alphameric (5 X 7 dot
matrix) characters. The display is used to show flow rate on the top tine in either percent of flow or
in direct engineering units and totalization in direct engineering units on the bottom line {see Figure
3-1). In addition, the display is used to show configuration data or error messages. Both the rate in-
dicator and the seven digit totalizer are included in every Converter as standard.

4.2.3 Rangeability

Any range from 0 to 100% can be selected provided the full scale value is between 33.33 ft/s (10
m/s) and 1.5 ft/s (0.5 m/s}.

4.2.4 Bi-Directional Flow

The Converter can be either unidirectional or bidirectional. Selection of the bi-directional mode is
made through software. This can easily be changed in the field. The standard mode is unidirection-
al. Instructions for this software change are contained in Section 5.0. In the bidirectional mode, the
Converter will automatically display rate and totalization in forward and reverse directions. A pulse
output option for each direction is available tor retransmission to an external totalizer. A flow direc-
tion contact is included in the 505M 1000 to indicate flow direction for the one analog output.
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4.2.5 Flow Direction

The flow direction is indicated at the left side of the display as "=F" for forward flow and "<R" for
reverse flow. Totalization is also shown in this manner. The totalizer can be switched manually
from forward to reverse or vice versa by pressing the Tot. +/- key. The totalizer can be set to

switch automatically every 20 seconds by selecting MULTIPLEX DISPLAY "ON" from the configura-

ticn menu.

There is one analog output available. Flow in the reverse direction is indicated by the same analog
signal as the forward. To make the distinction between forward and reverse flow, contact closures
are provided in the 508M1000. In a two pen recorder, for example, one pen could be used to
record flow while the second pen could rest at zero with the contact open and could be elevated to
some positive value when the contact closes. Thus, the position of the second pen would indicate
the direction of flow. If the analog signal goes to a computer or CHAMELEON type instrument the
contact closure condition is easily recognized as an indication of flow direction.

4.2.6 Output Signals

4.2.6.1 Analog Output

A 4-20 mA dc output signal into 0-500 ochms is standard and is always available regardless of
which output opticns are selected.

4.2.6.2 Optional Outputs
Either a scaled pulse output or a data link can be selected.

4.2.6.3 Scaled Pulse

This is a 24 V dc pulse that can operate a minimum load of 150 ohms. It can be used to drive an
electromechanical counter at 0-10 Hz with a 50 millisecond pulse width or a high speed electronic
device at 0-4 kHz with a 50 microsecond pulse width. The pulse width can be adjusted as a part of
the data base and does not require a hardware change.

4.2.7 Data Link

The data link is the hardware and software hy which the data base may be examined. The data
base is a collection of elements in the Converter memory which may be either altered or examined
through software. In addition, the data base represents the information the instrument is working
with in the course of its normal computations. A few of the parameters included in the data base
are calibration factor, range setting, damping value and pulse width. The data link consists of two
transmitting and two receiving wires which pass serial data at 110 bits per second up to 28,800 bits
per second {110 Baud to 28.8 kBaud}. It does not carry the analog output signal from the Con-
verter. The analog signal is carried over its own wires directly to the receiving device (recorder,
controller, indicator, computer, etc.} in the normal manner. There are two industry standard
hardware arrangements for the data link option. They are RS232C and RS485.

RS232C interface is probably the most commen serial data link in use today. It permits communica-
tion between two devices normally within fifty ieet of each other at baud rates up to about 9600.
Devices are available to convert from RS232C to R5485 to alfow connection of more than one Con-
verter to a single computer and to transmit well beyond fifty teet.

RS485 interface is a high speed link used by F&P's MICRO-DCI instrument line as well as other in-
telligent instruments. It permits any transmitter to be shut off or 'tri-stated” when not in use. For
F&P instruments such as the SUPERVISOR, it means that up to 32 instruments may ‘talk’ aver one
data link. This link can send data at 28.8 kBaud over lines up to 4000 feet long. Two key pad selec-
table communication modes are available. They are MICRO-DCI Binary and ASCII.
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4.2.7.1 ASCII
in the ASCII mode, a sequence of ASCIl characters is sent back and forth.

4.2.7.2 MICRO-DCI Binary

This mode is the most powerful communications scheme available. It will be recognized by the fol-
lowing instruments:

1) SUPERVISOR & SUPERVISOR-PC (53SU1000 & 535U5000).
2) MS-DOS Perscenal Computer with F&P software (53HC3300)
3) DCI SYSTEM using I-COM/X and SUPERVISOR

In the binary mode, information is compressed so that it is sent approximately twice as fast as in
the ASCII mode. However, this format will not be recognized by "dumb” terminals. The binary
mode interface provided by F&P permits the user to write programs which automatically extract or
change data. In each of the above cases, these programs are written in a ditferent notation, with
the MS-DOS Personal Computer version using BASIC with customized subroutine calls.

4.2.8 HART Interface

The optional HART protocol system, when supplied, permits simultaneous 4-20 mA and digital sig-
nal transmission on the same 2-wire cable. With this protocol, process parameters such as instan-
taneous flow rate and cumulative total flow, or operating conditions such as alarm values, can be
monitored or altered by an external "smart " device, e.g., a host computer. This interface allows the
508M1000 data base to be uploaded inte the host computer. Operating parameters which would
only be changeable at the 505M Convarter can be scanned and remotely reconfigured.

Software and hardware are optionally available to implement a HART Protocol information ex-
change between the converter and the F&P 50HC1000 hand-held computer. This data link permits
continuous monitering of process variable and totalized flows and provides for configuration of the
following:

Values and units for range

Pulse factor and units for totalizers as well as reset capability
Damping, noise reduction, low flow cutoff value

Empty pipe detector setup

Alarm fail safe condition

Converter tag name and record information

Calibration of the analog (4 - 20 mA) output

The following parameters may be displayed but not configured:

Meter size and calibration factor
Instrument type {S0SM1000) and manufacturer (F & P)
Totalizer overflow values

Refer to the SOHC 1000 Hand-Held Computer Instruction Bulletin for detailed information regarding
application of HART Protocol.

When implementing the HART protocol, the control computer is the master and the field transmitter
the slave. In addition to this primary master a second master (such as the Series 50HC1000 Hand-
Held Computer) can become active, Data is transmitted at 1200 baud, with the serial information
being encoded and detected as outlined in the Bell 202 standard.
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4.2.9 Optional Features on Base Board
The base board used in the 508M converter provides several functions, including the following:

Customer connections to primary and other field wiring
Reference voltage termination for 81 and 1000 ohm units
Configuration memory

Relays or optocouplers for alarm and direction options
Connection interface to converter plug-in module

The customer connection board contains four 16 pin IC type sockets which accommodate relays or
opto couplers, as specified in the model number. Direction indication is always accomplished using
a form C (SPDT) relay, A903. Figure 6-1 shows the locations of the sockets for A301 through
A904. Excepting A903, the operation of the relay contacts (normally open or normally closed) may
be selected using the switches adjacent to them.

The following is a listing of terminals associated with the various contact outputs and their operat-
ing modes:

Option Terminals Operation
error alarm V5(E)*, V6(C)* closed with no errors {Pos. "1"}**
direction 44 ,45{com),46 45 1o 46 closed forward, 45 to 44 closed reverse
low threshold P3(E), P4(C) open at no alarm {Pos. "1"}
| __high threshold P1(E), P2(C) open at no alarm {Fos. "1"

* (E)= emitter, (C}= collector (positive}
** Pos. "1™ applicable for relay option only

4.2.10 Reference Voltage and Impedance

Proper measurement of flow rate requires not only a signal from the electrodes, but also a signal
from the primary which is related to the coil excitation current, referred to as the reference voltage.
The reference valtage is developed by one of two methods, depending on the type of primary. For
Model 10DS3110 flowmeters, a current sensing resistor is placed directly in series with the coils,
which are driven by an isolated 60 V ac transformer winding. This reference voltage, which is
nominally 100 mV rms, is present at terminals 16 and 3 of the flowmeter. Flowmeters 10D 1418,
1001430, 10D1462 and 1001472 have their coils operated directly from the power line, and the ref-
erence is isolated by a current transformer requiring a precision terminating resistance of either 81
ohms {(10D1418/10D1430) or 1000 ohms (10D1462/10D1472). The 50SM1000 converter has the
appropriate components placed on its base board to accommodate the 81 or 1000 ohm reference
loads. These are connected to terminals 6 and 7 and provide voltage division down to a nominal
100 mV rms level, which can be measured at ferminals 16 and 3.

Switch $901 {refer to Figure 6-1) on the base board is used to switch the 81 or 1000 ohm refer-
ences into terminal 16 of the converter so that their measurement will take place, and must be left
open when using a reference that comes directly into 16, as when calibrating the converter.

The menu selection in the "operating mode" provides the proper calculation for the divided refer-
ence voltage when in the 81 ohm, 1000 ohm, or undivided mede. In all cases, the voltage
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measured at terminals 16 and 3 must be in the range of 50 to 150 mV rms or a reference voltage
error message will appear,

4.2.11 Power
Refer to the Converter instrument tag for specific power requirements.

Voltage 115 V ac +10% or
230 Vac+10%

Line Frequency 47 -53 Hzor
56 - 64 Hz

Power Consumption < 30 VA (applies to the Converter only, but includes
the excitation current for models 10DS3111 and

10083112
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5.0 CALIBRATION

5.1 General Discussion

NOTE
The 50SM Signal Converter should never require recalibration, unless a
hardware failure has occurred. If the NVRAM proves defective, calibration
data must be reentered. In the event of component failure, existing
calibration data may no longer be valid.

One notable feature of the type 508M Converter is that it can be configured independent of any
particular primary. The design of the microprocessor-based 50SM Converter permits configuration
and calibration of the Converter prior to its installation.

Each Converter is configured and precisely calibrated at the factory in accordance with customer
specified flow parameters.

Since the flow metering system is precalibrated, it is generally ready for on-line service as
received. In the event that the specified system flow parameters or engineering units are to be
changed, the Signal Converter must be reconfigured to agree with the revised flow values.

Signal Converter performance can be verified periodically using the procedure described in Section
5.3. I problems are experienced which may be originating with the Signal Processor, use the per-
formance verification procedure first. Becalibration should be done only when it has been deter-
mined that it is actually required. If calibration is necessary, it can be done using the procedure
described in Section 5.7.

Essential calibration data is recorded and listed on a data tag that is attached to the side of a trans-
former in the Signal Converter assembly. The calibration data provided can be used to restore the
signal converter to a calibrated conditicn when data held in the NVRAM has been corrupted. RAM
corruption can result from a lightning strike or severe electrical disturbance near the installation
site. Before recalibration, data from the external EEPROM should be uploaded. i data in the exter-
nal EEPROM is also corrupted, all of the catibration data must be re-entered. If the Signal Con-
verter has malfuncticned and a defective component must be replaced, the calibration data is no
longer valid; the unit must be recalibrated as described in this section.
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5.2 Test Requirements

5.2.1 Equipment
Test equipment needed for Signal Converter calibration/testing includes the following:

1) a) Model D55XC2000 Simulator with ac adaptor
2) Electronic Totalizer/Frequency Counter (0-10 kHz)
3) Digital Voltmeter (typically, 0-10 V dc)

4) Electromechanical Counter or Electronic Totalizer {as applicable for 0-15 Hz* max,
or 0-4 kHz)

5) 250 ohm 10.05%, 1/2 W, precision resistor
*assumed maximum count rate of electromachanical counter

Typical test wiring is shown in Figure 5-1. Interconnection wiring diagrams for the S0SM Signal
Converter are included in the Installation Section and should be used to supplement this discus-

sion.

Use of an F&P Model 535U1000 SUPERVISOR, 53505000 SUPERVISOR-PC, or similar intel-
ligent data handling equipment will be needed for interfacing with the RS 232C or RS 485 1/O sig-
nals, when supplied. Signal wiring is shown or the applicable system interconnecting diagram,
When communication is implemented via the HART Protocol, applicable interconnection diagrams
are contained in the technical literature provided for the particular communicatar;

e.g., the Hand-Held Computer {IB 50HC1000).

5.2.2 Signal Simulator

The model D55XC2000 Signal Simulator provides an adjustable process variable flow signal
suitable for on-gite performance and accuracy tests of the 50SM1000 Signal Converter.

A three decade digital switch can be set from 0 to 9.99 meters per second. A two position switch
changes flow from forward to reverse for bi-directional flow. A CMR switch for verification of com-

mon mode rejection is provided.
An adaptor with shielded cables is supplied for interconnecting the Simulator with the Converter.

Attachment of the test cables from the Signal Simulator to the Signal Converter is illustrated in
Figure 5-1. The verification procedure is described in Section 5.3.
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5.2.3 Signal Converter Disassembly

Should it become necessary to disassemble the Signal Converter for calibration and/or testing
proceed as outlined below.

5.2.3.1 Removing the Signal Converter from the base

WARNING
Equipment powered by an ac line service constitutes a potential lethal
electric shock hazard. Installation and servicing of the Magnetic
Flowmaeter and Signal Converier should only be attempted by a qualified
electronics technician. Make certain that the power input leads are
disconnected from the operating circult before attempting electrical
connections.

1) To remove the Converter cover, unscrew the four mounting screws located in the
corners of the cover. These are captive-type screws and should not be removed from the

cover. Store the cover for reassembly.

2) On top of the Digital board, unscrew the four screws that pass through the standoffs
located near the corners of the Converter assembly. Lift the Converter assembly carefully
so that the interconnecting terminal connectors between the Converter assembly and the
terminal board in the base will not be damaged. Save all mounting hardware.

5.2.3.2 Disassembly of the Signal Converter
To gain access to the Analog Board, it may be necessary to separate the Analog and Digital
boards. If applicable, proceed as outlined below.

1) Unscrew the four hex nuts that secure the Digital Board to the standoffs. Save all
hardware,

The Digital board can then be lifted slightly and tiited up (away) from the Analog beard.

2) If it is necessary to separate the Analog and Digital boards, disconnect the interboard
cable.

The Converter assembly can be reassembled by performing the above procedure in
reverse order.
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5.3 Performance Verification

To verify calibration of the Converter, connect the Simulator S5XC2000 Simulator with ac adaptor
as shown in Figure 5-1.

NOTE
Prior to performing verification and/or calibration, the $901 switch
located on the terminal board must be set in the open (unhooked) position
{refer to Figure 6-1). For normal operation, the S801 switch must be set in
the closed position {(hooked) for all flowmeters except the 10053112, in
which case it must be open {unhooked).

CAUTION
When the dynamic test is to be made in the customer’s instrument
service shop, especially if the total volume processed Is needed for
inventory or billing purposes, the total volume should be logged betore
disrupting electrical interconnections.

Enter a range value on the 3-digit range selector and read the output on the Converter assembly
liquid crystal display or metering devices connected to the Simulator output(s}.

For ... Qmax PN velocity = 33.33 ft/s
The indicater reading can be calculated as follows:

m/s % Cal Factor x 100

% Indicator Display =
10.159 Range » F or < R

where, m/s = Simulator velocity setting

Alternatively, if the Converter is set up for max flow velocity {QmaxDN) = 10 m/s,
then the % Indicator Display calculation would be as follows:

m/s X Hange DN x 100

% Indicator Display = —=
10.00 Range>For<R

For example, assume the primary is a 2 inch meter with a Cal Factor of 268.372 gpm at 33.33 ft/s,
that the Signal Simulator is set for 5.00 m/s, and Range > F is preset for 250 gpm max, then:

5.00 . 268.372
10.159 250

x 160

Yo =

=528
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If the current output is preset for 0-20 mA* and the load resistor (Rx) is 250 ohm (refer to Figure 5-
1 Test Wiring), then the voltage reading displayed by the DVM should be:
* HART units cannot be changed when output is set at 4-20 mA.

E= Imax x |ndicator % (Rx)
100
528
= 0020 x 7555 {500}
= 2.64Vdc

The flow velocity in ft/s at the operating flow rate can be calculated as shown below.

ft/s =  Oper{gpm} x 33.33
Caltactor(gpm}

Using values given in the above example,

ft/s = 250 x 33.33 _ 31.0
268.372

To convert velocity in ft/s to m/s,

m/s = s
T 3.2808
typically,
31.0
m/s = 35808 9.45

When satistactory performance has been demonstrated, select the desired current output span
(0-20/4-20/0-10/2-10 mA) before returning the Converter to service. Standard output is 4-20 mA.

5.4 Initialization

The last item in the calibration menu sequence is "initialization”. If this item is selected all
parameters are set to the default values, replacing the tactory-instatled settings. Therefore, gx-
treme caution should be exercised in using "Initialization”. In general, "Initialization” need only be
performed if there has been a loss of data in NVRAM memory which cannot be recovered from the
external EEPROM. If a record of the calibration data is available from the tag, the data should be
re-entered following the initialization. Otherwise, the unit must be calibrated again to place it back
to within specified accuracy.
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5.5 Menu Sequence

The following list represents the display menu sequence of the Series 50SM1000 Converter design
level B when running software version A.11 and using the arrow buttons to move forward through
the menu items. The first message displayed the first time the "T" arrow button is pressed after the
Converter is powered up is "Prog. Protection ON". Thereafter, pressing the *T* arrow button while
the Converter is in monitoring mode wifl display the parameter on display when configuration or
calibration mode was last exited. There is wraparound between the last and the first items on the
menu.

The menu items beginning the list are configuration mode functions. Calibration mode items are
those items on the list following "code number”. These items are preceded with " * " on the list;
these calibration mode functions are inhibited unless "Cade 1000" is selected. Submenu lists
(preceded with a "+") only appear if the associated upper level is selected.

Where an item has two simple cheices, the second selectien is shown following a "//".

Prog. pretection
on//off

Language
Engli=zh

Meter gize (not applicakle to instruments sold in the U.5.)
FoA kR

Range unit
gpm

Range DN 10m/s
8.66748 gpm

Range
7.92516 gpm

Totalizer unit
gal

Pulse factor
1.00000 / gal

Pulse width
30.000 m=s

Max Alarm
130%

Min Alarm
a0%
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Low flow cut-off
1.0000 %

Damping
1.0000 =

Filter
cn//off

Density Note: May only be changed
1.060000 g/cm3 when units are mass.

Flow
2 //-selected units-

System zero adj.
G.0000 Hz

Submenu
Operating mode
+ Operating mode
Standard
Piston pumps (pulszating flow)
+ Primary
10p1472
10D1462
10D1422
10DS3110
10Db11425

Submenu
Current output
+ Current output

4 - 20 ma
0 - 20 ma
0 - 10 ma
2 - 10 ma

+ Tout at alarm
0% //130 %

Submenu
Data link
+ Communication
uDCI binary //ASCII // HART
+ Instr. address
0ao0
+ Baudrate
1200 bd
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Submenu
Self check
+ Self check
Tout
+ Self check
NVRAM 22C12
+ 8Self check
EPROM 270512
+ Self check
EEPROM 93C4d6
+ Self check
axt . EEPROM 93C46
+ Self check
Alarm contact
+ Self check
Dir. contact
+ BSelf check
Pl - P2 contact
+ Self check
P3 - P4 contact
+ Self check
Switch S206
+ Eelf check
Switch 5207
+ Self check
Input Al
+ BSelf check
Input AZ
+ Self check
Data link
+ Self check
Fout
+ Self check
Display
+ Self check
Zero return
+ Self check
Totalizer reset
Submernu
Detector e.pipe
+ Detector e.pips

on //oft
+ Threshold
070
+ Adjust

Detector e.pipe

Totalizer »F
reset

Cverflow =F
oo
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Totalizer <R
reset

Overflow <R
ooo

Erroxr log Shown with no
. . . . . . errors present.

Multiplex displ.
on //off

Load data frem ext. EEPROM
Store data in ext. EEPROM

DHOSM1000 01/91 Note: Other program versions
D6SSB101UCY A.1l may vary.

Code number
1a00//0

*  QOmaxDN velocity
10 m/s

*  gpan adjust »F
97.38 %

*  Span adjust <R
-97.60 %

*  Fero adjust
1.000

*  Adjust Icut 100%
90.00

*  Adjust Iout 20%
19.70

* Calibration
on//off

*  Adjustment of
Integrators

*  Range DN
fixed //programmable (fixed mode i= not applicable on instruments

2o0ld in the U.S.}

* Flow direction
forward/reverse //forward
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Inztrument no.
0

Maing interrupt
*% RESET **
Output data

Initialization

Analog Range Eead Only.
1 m
Excitation Eead Only.

60 Hz

Not software selectable.

Not scftware zelectable.
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CALIBRATION DATA

QmaxDN velocity
10 m/s

Span adjust »F
97.400%

Span adjust <R
-97.600%

Zero adjust
2.0000

Adjust lout 100%
102.10

Adjust lout 20%
18.700

Cailibration
on/off

Adjustment of
Integrators

Range DN
programable

Flowdirection
forward/reverse

Instrument no.
00

Mains interrupt

“*RESET"*

QOutput data

Initialization

CONFIGURATION DATA

Prog. protection System zero adj.
an/off — | 0.0000 Hz
Language Submenu

English Operating mode
Meter size Submenu

ramaaaTEy Current output
Range unit Submenu

gpm Data link

Range DN 10 ms Submenu

268.400 gpm Self check

Range Submenu

53.6744 gpm Oetector e. pipe
Totalizer unit Totalizer ==

gal reset

Pulse factor Overtlow »F
1.00000/gal o0

Pulse width Totalizer <R
$0.000 ms reset

Max Alarm Overtlow <R

130% 000

Min alarm Error Log

00% -

Low flow cut-off Multiplex displ.
1.00000% on/foff

Damping Load data trom
6.00000 s ext. EEFROM
Filter Store data .n
onfoft ext. EEPROM
Density 505M1000 01/91
1.00000 giema3 DE9sB101Li01 A1
Flow Code Number:

% 0 {lockout] —————oo—

1000 {enable) ———i

Analog Range
Im

Excitation

60 Hz

5.12
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5.6 Engineering Units

Available flow units are listed below. Entries for volumetric units followed by a "/" may use any of
the units of time following the "/*. Entries preceded with a "*" permit use of a density entry other

than 1.000

1/s /min /h

hl/s /min /h

m¥/s /min /h

igp/s /m /h

gp/m /h

merd

bbl/s /min /h {(bbl 3lgallons})

bls/day /min /h (bls = 42 gallocns)
~ kg/= /min /h
~ /s J/min Sh {metric ton = 1030 kgm}
gram/s /m /h
ml/s /min /h

il

1

The following are totalization units available:

1

hl

m?

igal

gal

mgal

bbbl (bhl 31 gallons}

bls (bls = 42 gallons)
~ kg
“ t {metric ton = 1000kg)
~ogram

ml

513



INSTRUCTICN BULLETIN 50SM1000B SIGNAL CONVERTER

5.7 Calibration Procedure

NOTE
The 505M Signal Converter should not require recalibration in its lifetime,
unless a hardware failure has occurred. If the NVRAM and EEPROM prove
defective, calibration data must be reentered. In the event of component
failure, existing calibration data may no longer be valid.

The F&P Type 50SM Converter software includes some configuring routines whose use permits
special entries specific to the calibration of the device to be set. When the calibration mode has
been invoked, it is possible to access parameters normally blocked because they are either linked
to options not installed or because they are not compatible with other parametric settings.

For example, the software includes an automatic module identification for the RS485 and R5232
serial interface modules. When configuring the 50SM, the parameters "Insir. address”, "Baudrate™
and "Communication” in the "Data link” submenu are programmable only if a serial interface
module has been installed. The absence of such a module is indicated by "ERROR-NOT AVAIL-
ABLE" on the display whenever an attempt is made to call up that parameter. However, in the
calibration mode, any of these menu items may be accessed and changed even if the proper
module has not been installed.

NOTE
This procedure has been prepared for use with software version A.11 of the
F&P type 50SM Signal Converter. Other versions will be similar but not
necessarily identical and may have features different from those discussed
in this section.

CAUTION
Only experienced electronic technicians should attempt to calibrate the
Signal Converter. Erroneous calibration will result in unsatisfactory
performance.

CAUTION
Somae of the surface mounted IC devices used in the Signal Converter
are static sensitive and may be damaged by improper handling. When
adjusting or servicing the Signal Converter, use of a grounded wrist
strap is recommended to preclude inadvertent damage to the integral
solid state circuitry.

NOTE
Prior to performing verification and/or calibration, the S801 switch located
on the terminal board must be set in the open (unhgoked) position {refer {o
Figure 6-1). For normal operation, the S901 switch must be set in the
closed position {heoked) for all flowmeters except the 10DS3112, in which
case it must be open (unhooked).
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5.7.1 Code Number

Access to special functions including calibration parameters is achieved by entering the proper
code number. In order to enter the factory calibration mode it is necessary to enter the number
1000. The calibration made is locked out with the entry of a number other than 100¢ or after a
power-on reset. Program protection must be "OFF" in order to make this entry.

Code number
1000

5.7.2 Maximum Velocity
Velocity at Cal Factor

QmaxDN velocity
10 m/s

This parameter is used to select either 10 m/s or 33.33 ft/s as the velocity corresponding to Cal fac-
tor. Span calibration adjustments of both frequency and current outputs are to be made with this
parameter selected to 10 m/s and the Span Adjust display set to indicate flow in "%".

Select 10DS3110 in Section 3.3.18.3.

5.7.2.1 Span Adjust-Forward Flow
Span Adjust forward flow (shown below as not adjusted).

NOTE
The Converter range should be changed to correspond with the
"Cal Factor" value for any of the remaining steps.

span adjust > F
97.35%

This parameter determines the calibration of both the display and the scaled pulse output and may
be set by two different methods. First, a value may be entered manually when the following menu
appears following the "Enter” operation:

Span adjust > F
manual ?

The proper value is that which will cause the display readout to indicate 99.90% of the cal tactor
with an input of 9.99 m/s. This number is present on the converter data tag affixed to the power
transformer on the Converter assembly and will be valid unless there has been replacement of
analog circuit hardware.

In order to automatically adjust the span, a flow simulator type D55XC200¢ with adaptor for the ac
Converter must be availabie. Applicable test wiring is shown in Figure 5-1. The Simulator must be

set to 9.99 m/s and switched to the forward flow mode. After scrolling to the "automatic” menu item
and pressing "Enter”, the adjustment progresses and the display will show:
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»FaF>Fx»F>F
»>F>F>FsF>F

After a few seconds the adjustment is completed and the Converter reverts to monitoring maode;
the display reading will be 99.9% (+/- 0.1%}. Fush the "T" button to display the value computed

such as:

Span adjust >F
97.35%

After approximately 20 seconds the Converter will return to monitoring mode.

5.7.2.2 Span Adjust - Reverse Flow

Span adjust <R
-97.5%

This adjustment is performed in the same manner as that for the forward direction except that in
the automatic mode the simulator is to be set at 9.99 m/s "Reverse”. Reter to span adjust -forward
flow (5.7.2.1) for instructions.

5.7.3 Zero Adjust

Zero adjust
5.0 Hz

In order to manually set zero, enter an input of "0.10" m/s FWD, and note the reading obtained.
Then enter an input of "0.10" m/s REV, and ncte the reading obtained. Enter a value into the "Code
1000" Zero adjust menu which ultimately causes these readings to be equal and opposite.

Example:

Enter an input of 0.10 m/s FWD = Output.98% of 10 m/s span
Enter an input of 0.10 m/s REV = Output -1.04% of 10 m/s span
Enter an input of -3 Hz as a manual zero.

Qutputs will then be +/- 1.01% respectively.

5.7.4 Adjust lout

5.7.4.1 Adjust lout at 100 %

For HART applications, the use of a 50HC 1000 Hand-Held Computer is recommended. For non-
HART applications select 1=0-20 mA in submenu 3.3.19.

Adjust lout Value at 100% of range setting

Adjust lout 100%
100.0

Read the D.V.M., convert to percent of a 99.9% cutput and enter this value.
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Example: When the above menu was selected, the value measured across the 250 ohm resistor
was 5.056 volts. This value divided by the nominal value of 4.995 volts (18.98 mA x 250) vields the
corrected value that must be entered, which is 101.22. In equation form, this becomes:

Measured Value x 100 _ corrected value (in %)
Nominal Value

5.7.4.2 Adjust lout at 20 %
Adjust lout value for 20% of range setting

Adjust lout 20%
20.000

Follow the procedure similar to that outlined in paragraph 5.7.4.1, but with an input signal of 2.00
meters/second and with a nominal value of 1.0 volts.

Measured Value x 20__ corrected value {in %)
Nominal Value

NOTE
When all calibration steps are completed, record the respective data and
keep it with the Converter for future reference.

Select previous flowmeter configuration in Section 3.3.18.3.

5.7.5 Calibration - F&P use only

Calibration
off

5.7.6 Adjustment of Integrators
pre-set by F&P

5.7.7 Range DN
Range DN - fixed/programmable

Fange DN
programmabie

The range DN can be entered by direct entry (programmable). In the programmable mode a further
choice regarding the velocity at the cal factor (33.33 ft/s) or meter capacity (10 m/s} can be made.
{Refer to paragraph 5.7.2 Maximum velocity).

5.7.8 Flow Direction

Flowdirection
forward/reverse
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The convernter offers bidirectional as well as farward only flow measurement. If the converter is in
the forward mode, the parameters Range R, Pulse factor R and Multiplex Display are not available,

5.7.9 Instrument Number

Instrument no.
0

All converters have a factory installed sequential number, reflecting their relative time of manufac-
ture.

5.7.10 Mains Interrupt
Records the number of times the unit has been powered

Mains Interrupt
0

5.7.11 Reset

** RESET**

This function executes a " warm " CPU hardware reset, after which switch positions, hardware op-
tions, etc. are polled. This function is normally completed whenever power is applied to the Con-
verter. The power line interrupt counter is not incremented and the code number is not cleared
when "RESET" is invoked.

5.7.12 Qutput data

NOTE
Before initiating this function, verify that the communication mode in the
data link submenu is set to "ASCII". If this is not done, the Converter will
hang up and suspend all signal processing until the power is cycled
off and on.

This function outputs all the Converter's configured data in plain ASCII text to both the Converter
display and the data link simultaneously. This can be useful in establishing data link protocol or
saving all device parameters.

5.7.13 Initialization

The last item in the calibration menu sequence is "Initialization”. If this item is selected all
parameters are set to the default values, replacing the factory-installed settings. Therefore, gx-
treme caution should be exercised in using "Initialization”. In general, "Initialization" need only be
performed if there has been a loss of data in NVRAM and/or EEPROM memory. If a record of the
calibration data is available from the tag, the data should be re-entered following the initialization.
Qtherwise, the unit must be calibrated again to place it back to within specified accuracy.

5.7.14 Analog Range

im

Indicates relative flow velocity signat in m/s (1m, 2m, 4m, 8m)
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5.7.15 Excitation

Excitation
60 Hz

Measures power line frequency {50 or 60Hz).
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6.0 MAINTENANCE

6.1 General Discussion

As the 50SM Signal Converter is a microprocessor based instrument, all computations, data
manipulation and sequencing operations are software controlled. Display of flow rate and the
cumulative total flow are performed automatically concurrent with flow through the associated Mag-
netic Flowmeter. As the Magnetic Flowmeter has no moving parts that are subject to mechanical
wear and the Signal Converter has no operating controls that require field adjustment, there are no
recommended periodic tests to be performed. As a result, routine system maintenance is not re-
quired.

if in the course of operation the Signal Converter does not perform as expected, it is common for
the operator to first suspect that the software configuration is fauity. Although this may occasional-
ly be true, it should be emphasized that the EPROM and NVRAM memory devices used in the Sig-
nal Converter are highly reliable. Should a malfunction be evident, see if the CPU light located on
the keypad is energized. When the CPU light is energized steadily (not blinking}, it is probable that
the microprocessor and associated memory devices are functional. In this case, proper operation
of the Magnetic Flowmeter should be established before troubleshooting the Signal Converter.
Proper operation of the Converter can be confirmed as described in the Calibration Section.

NOTE
Due to the complexity of troubleshooting micro-processor based
instruments, maintenance below the assembly level is not
recommended.

If troubleshooting of the Signal Converter assembly is attempted, it should be noted that many of
the CMOS type IC chips used in this assembly are static sensitive devices that can be internaily
damaged if not handled properly. Also, caution must be used when connecting test probes, as
even a momentary accidental short may damage or destroy an integrated circuit. Further, although
protection is provided against electro-static effects by built-in circuitry, the following precautions
should be taken if it is necessary to handle the 50SM Converter pc assembly:

1} Ground all test equipment.

2} Technicians should use grounding-type wrist straps.

3) The susrface of the service bench should be grounded to preclude static electric build-up.
4) All CMOS devices should be stored or transported in materials that are anti-static {do
not use ordinary plastic wraps or bags). Typically, protection of the Converter assembly

can be effected by first covering the pch assembly with aluminum foil and then providing an
outer wrap of heavy paper.
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When a system malfunction is evident, the first step is to determine whether the problem is
hardware or software related. If the Signal Converter appears to respond normally to functional
operations such as those expected to occur during the course of parameter monitoring, self test
procedures, etc., and system constants can be verified as correct, but the displayed process
values are wrong, then proper operation of the primary meter should be verified.

When the Signal Converter exhibits total failure (no display can be obtained on the LCD}, then pos-
sible loss of the external power source or an internal hardware malfunction could be the cause. A
volt-ohm analysis will quickly indicate whether the problem is external or internal. Use of a conven-
tional V-O-M is considered adequate for voltage and resistance analysis. An electronic frequency
counter and oscilloscope will also be useful for verifying the output frequency rate, signal tracing,
etc.

In the event of a hardware malfunction, a replacement Converter assembly can be quickly sub-
stituted for the defective assembly, thereby minimizing system downtime. F&P Company offers a
factory repair/exchange program to facilitate replacement of a defective electronics module, i.e.,
the complete Signal Converter assembly. Under this repair/exchange program a fixed price will be
charged to the account of the customer for replacement of defective equipment, with appropriate
credit issued when the repairable unit is received by F&P (shipping charges prepaid).

NOTE
When communicating with F&P in regard to a replacement Converter,
it is important to reference the complete instrument serial number and
model number to assure that the correct replacement assembly will be
provided.

The serial number and model number are given on the F&P manufacturing specification sheet and
on the instrument data tag (attached to the Converter base). Should the proper procedure for solv-
ing a service problem become questionable, it is suggested that users contact their locat F&P ser-
vice facility for technical assistance.

Refer to Figures 6-1 and 6-2 to compliment the following discussion.
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6.2 Signal Converter Disassembly

Should it be necessary to disassemble the Signal Converter for troubleshooting and/or replace-
ment of a defective assembly, proceed as outlined below,

6.2.1 Removing the Signal Converter from the base

WARNING
Equipment powered by an ac line service constitutes a potential lethal
electric shock hazard. Installation and servicing of the Magnetic
Flowmeter and Signal Converter should only be attempted by a qualified
electronics technician. Make centain that the power Input leads are
disconnected from the operating circuit before attempting electrical
connections.

1) To remove the Converter cover, unscrew the four mounting screws located in the
corners of the cover. These are captive-type screws and should not be removed from the
cover. Store the cover tor reassembly.

2} On top of the Digital board, unscrew the four screws that pass through the standofis
located near the corners of the Converter assembly. Lift the Converter assembly caretully
50 that the interconnecting terminal cennectors between the Converter assembly and the
terminal board in the base will not be damaged. Save all mounting hardware.

6.2.2 Disassembly of the Signal Converter

To gain access to optional plug-in assemblies located on the Analog Board, it is necessary to
separate the Analog and Digital boards as outlined below.

1) Unscrew the four hex nuts that secure the Digital board to the standoffs. Save all
hardware.

The Digital board can then be lifted slightly and tilted up (away) from the Analog board.

2) If it is necessary to separate the Analog and Digital boards, disconnect the interboard
cable.

The Converter assembly can be reassembled by performing the above procedure in
reverse order.

NOTE
Removal of the keypad/display assembly for service does not effect the
operation of the Converter. If necessary, the Converter can be configured
from a remote terminal without the keypad/display
assembly being on the Converter.
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6.3 Troubleshooting

The following series of tests may be performed on the Signal Converter module to determine prob-
lem areas. If proper Converter operation cannot be achieved when these steps are completed,
then it should be assumed that the Converter has a failed compenent, most of which are not field
replaceable. It is assumed that persons following this procedure are thoroughly tamiliar with opera-
tion of the device and that the entire magnetic flowmeter system has previously operated correctly.
Servicing of the Signal Converter should only be attempted by a qualified electronics technician.

NOTE
It is possible to place incorrect data into the Converter when using the
MICRO-DCI binary interface. If this interface has been used to change
parameters, verify that all Converter data is within proper limits before
continuing troubleshooting.

NOTE
If the action in response to a given problem does not result in correct
Converter operation, it may be assumed that the Converter module is
defective and should be replaced.

6.3.1 Procedure

Typical troubleshooting procedures are outlined below. The appropriate course of action is indi-
cated by " * .

1. System has no output, display and CPU LED not illuminated:

* Check power fuse on Converter assembly.

* Verify power input source is operational and that the applied voltage is correct.
2. No characters present on display:

* Adjust contrast by inserting a small screw driver in the Contrast port on the keypad and
turning the screw driver.

3. Error messages appear on display instead of the normal flow rate and totalization information:

* Attempt to determine the source of any error message. Error code numbers are defined in
Section 3.4.

* Check system interconnection wiring for loose connections, open or shorted cable(s}, etc.
4. Garbled information or missing characters appear on the display:

* Execute the display self-test. Assuming no other problems exist, the Converter can
operate without a display. However, no data can be changed except via a data link option.
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5. Converter output does not appear to be correct but display information seems OK:

* Move to the "SELF-TEST" menu and execute the lout and Fout functions. The Frequency
self-test will also produce an active pulse cutput. Refer to Section 3.3.21.

6. Error message "ERROR - EXCITATION":

* Check for proper reference voltage (+/- 50 to +/- 150 mV rms at test points TP102 and
TP101).

* Check magnet coil wiring (in Flowmeter) for proper circuit resistance.
* Cycle Converter power off and on.
7. CPU LED is flashing {it should be on continuously}:
* Cycle Converter power oft and on.
8. Error message "NVRAM Defect” appears on display:
* Go to parameter "Upload from EEPROM" and then check all parameters.
* {f still incorrect, log all process parameters {range, damping, totalizer factors, etc.) and
enter the “code 1000" mode. Step to the "INITIALIZE" menu and press "ENTER". Manually

load all calibration parameters back into the Converter as they appear on the tag attached
to the side of the power transformer mounted on the Analog board.

NOTE
If the Initialize routine is invoked, the Converter must have calibration data
reentered. Refer to Section 5.0.

9. Error message "A to D QVERLOAD" appears in display:

* Check for incorrect range, non-full pipe, excessive flow noise, incorrect reterence, im-
proper grounding, excessive dc voltage on meter electrodes.

* Apply a short circuit between primary terminals 1, 2, and 3. The current output should
drop 1o less than 3% of calibration factor {(Range DNj.

10. Converter does not appear to be in calibration:
* Using the D55XC2000 Flow Simulator (refer to Section 5.3), apply input signals repre-
senting varicus points along the range. If the Converter checks out properly, the problem

may be in the primary, or system interconnection wiring may be defective.

11. "Empty Pipe" message appears on display when pipe is known ta be full or does not respond
when pipe empties:

* Re-verify set-up of empty pipe detector
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12, Data link communication does not take place propetly:

* Inveke the data link self-test after connecting the Converter receive line(s) to the transmit
line(s). This is a temporary connection for test purposes {not applicable to HART Protocol).

For the RS485 link, place a jumper between terminals T- and R-,

and another jumper between T+ and R+.
For the RG232-C link, place a jumper between terminals TD and RD.

6.3.2 Test Point (TP) Information

The following test points are located on the Analog board (refer to Figure 6-2}.
TP101 = Signal common
TP102 = Reterence voltage (50 - 150 mV rms)

TP105 = Input signal X 5
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6.4 Paris 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 instrument

data tag.

Part Number

D674A32619

CD&74A326U51

D674A406U01

CD&74A406U51

CD685A250U01

D685A299U01
D685A287U01
674B073U01
677C003U01
677C003001
D163B013U01
177B486U01
1615187002
1618187U01
1615188U01
1615093U01

151B001UO1

151B001U04

Description

Signal Converter Plug-in Module 115 V ac 50/60 Hz

Signal Converter Plug-in Medule 115 V ac 50/60 Hz
with Empty Pipe Detection

Signal Converter Plug-in Medule 115 V ac 50/60 Hz
with HART PROTOCOL

Signal Converter Plug-in Medule 115 V ac 50/60 Hz
with HART PROTOCOL and Empty Pipe Detection

Pulse Qutput Board

RS485 Board

RS232 Board

Reset Switch Kit

10DS3000 Series Signal Cable, 50 feet (15 m)
10D1400 Series Signal Cable, 50 feet {15 m)
Relay

Optocoupler

965 ohm resistor for 1000 ohm applications
33.2 ohm resistor for 1000 ohm applications
80 ohm resistor for 81 ohm applications

1 ohm resistor for 81 ohm applications

Fuse (analog board) 0.315 A time delay, 250 V
5X20 mm characteristics per IEC 127

Fuse (terminal board} 2 A time delay, 250 V
5X20 mm characteristics per |IEC 127
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