
ST98 HART Option
 Installation and Operation Guide

This manual is used to augment other instrument manuals when the HART option is used.  NOTE:  ST98 HART supports “Normal
Mode” and it does not support “Burst Mode”.

Step 1. Installation
Use the following steps to install the HART option for the ST98:

1. All the FCI transmitters that incorporate the HART protocol are set at the factory to polling address “0”.  Users should reset the
polling address to match the needs of their network.

2. At polling address “0”, the ST98 outputs a current of 4 - 20mA;  at any other polling address, the ST98 outputs a fixed 4mA
current; in compliance with the HART standard. A digital signal is provided with all polling addresses.

3. If the ST98 is going to be used as a HART network transmitter, the polling address needs to be changed to other than “0”.

4. All the FCI transmitters that incorporate the HART protocol are configured by the factory as a current source; and JP1 through JP3
are set for “Internal Power” by the factory.

5. When the ST98 is connected in a HART Network a recommendation is the instrument be configured for an external current source
by resetting JP1, JP2, and JP3 on the Input/Output Board, and the polling address must be changed to other than “0”. The power
supply feeding the network must provide sufficient current to support the instruments in the network.
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Step 2.  Wiring the Hart Instrument
INPUT POWER - Follow the ST98 manual to connect power.  The power is also connected per the face of the circuit board below.

OUTPUT SIGNAL - Connect the 4-20 signal output per the face of the circuit board below.

AC Power Input DC Power Input

MULTIPOINT DROP LOOP OUTPUT:

ST
98

H
 - 

X

ST
98

H
 - 

1

ST
98

H
 - 

0

POWER
SUPPLY

HART NETWORK
MASTER UNIT

INT + /EXT -

EXT
PWR +

-

+

X = 15 Maximum

Step 3. Programming the Hart Instrument
Using the HART 275 Communicator with the ST98 Series:

Universal Commands (commands 0-33) can be accessed with no additional programming of the Customer’s 275 Communicator. This
means that they can read Flow Rate, Temperature and Totalizer values.

FCI Specific Commands (commands 128 and above) require that the Communicator be sent to a HART Foundation Programming
Center to have it programmed for the FCI specific commands. HART Programming Centers are capable of programming the Commu-
nicator to allow it to access all commands. This will allow the user to access all diagnostic and test functions available in the ST98.

To find a Programming Center nearest the user, access the HART Foundation Web site at www.hartcomm.org.
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1. NORMAL DISPLAY 
2. SET UP 
3. TOTALIZER 
4. DIAGNOSTICS 
5. CALIBRATION 
6. PASSWORD 

1. FLOW: 0.00 SCFM                 
2. TEMP: 0.00 F 
3. TOT: 0.00 SCF 
4. AO: 20MA 
5. SENSOR STATUS 
6. PWR SUPPLY STATUS 

1. SENSOR FAULT OFF 
2. HEAD UNDER TEMP OFF 
3. HEAD OVER TEMP OFF 
4. HEATER SHORTED OFF 
5. HEATER OPENED OFF 
6. BOARD UNDER TEMP OFF 
7. BOARD OVER TEMP OFF 

1. SUPPLY LOW –8V OFF 
2. SUPPLY HIGH –8V OFF 
3. SUPPLY HIGH 20V OFF 
4. SUPPLY LOW 20V OFF 

1. FLOW 
2. TEMPS UNITS 
3. INSTALLATION 
4. DEVICE 
5. SENSOR 

1. UNITS SCFM 
2. LRV: 0.00 SCFM 
3. URV: 1500.00 SCFM 
4. LSL: 0.796 SFPS 
5. USL: 35.832 SFPS 

1. PIPE DESCRIPTION 
2. FAULT CUR: 22 MA 
3. DEV S/N: 241188 
4. C.O: CO22997 
5. SOFT VERS: 1.20H 
6. TAG FCI ST98 
7. PASSWORD 
8. ID: *********** 

1. MESSAGE 
2. DESCRIPTOR 
3. DATE 
4. POLL ADDR: 0 
5. MANUFACTURER 
6. DEVICE ID: 0 
7. MODEL ST98 
8. NUM REQ PREAMS: 8 
9. UNIVERIAL REV: 5 
    FLD DEV REV: 1 
    SOFTWARE REV: 1 
    FINAL ASSEMBLY NUM: 0 

1. TOT SCALING X 1 
2. TIME: 1077.6 MIN 
3. RESET TIMER 
4. START/ STOP: START 
5. RESET TOTAL 
6. PWR UP RESET: ON 
7. ROLLOVER CNT: 0 

1. PIPE TYPE: G/R? 
2. DIAMETERS: INCH 
3. WIDTH/ HEIGHT? 
4. AREA: INCH 

1. SENSOR TYPE 2 
2. HTR CURR: 90MA 
3. RANGE: LOW 

1. MEAS DATA 
2. SELF TEST 

1. REF R: 1008.78 OHMS 
2. DR: 25.716 OHMS 
3. REF A/D: 2066 CNTS 
4. DR A/D: 474 CNTS 

1. LOOP TEST 
2. SELF TEST 

1. CHOOSE A/D LEVEL 
 - 4MA 
 - 20MA 

- OTHER 
- END 

1. K   1.00 
2. MEDIA 
3. CURRENT CAL 
4. SAVE USR CONFIG 
5. RESTORE CONFIG 
6. FACTORY INFO 
7. CURVE FIT 
8. COEFFICIENCY 1 
9. COEFFICIENCY 2 

1. DENS 
2. T OFF 
3. CAL TEMP 
4. REFR 
5. TSLP 
6. TCSLP 
7. TCSLP0 
8. TCSLP2 
9. A/D MIN: 1452 
10. A/D MAX: 4691 

1. CAL TEMP 
2. HEATER 
3. SCALE D/A TRIM 
4. HEATER ON 
5. BALANCE 

1. COURSE UP 
2. COURSE DOWN  
3. FINE UP 
4. FINE DOWN 

1. PROCEED 
2. CHANGE 

1. OUTZ 647 
2. OUTF 3204 
3. ZERO: 0.00 
4. SCALE 1.2 
5. FACTOR 50.23 

1. SINGLE POLY 
2. TWO POLY 

1. COEFF 1 
2. COEFF 2 
3. COEFF 3 
4. COEFF 4 
5. COEFF 5 

1. COEFF 1 
2. COEFF 2 
3. COEFF 3 
4. COEFF 4  
5. COEFF 5  
6. BRK PT: 2686 
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GLOSSARY OF TERMS
General Note:  Wherever the word “Procedure” appears this is just a definition of the form of the menu.  It has no significance to the user.

1. Normal Display

This menu is analogous to the normal display of the ST98, displaying data continuously.

Flow – Flow rate in the currently selected units
Temperature – Medium temperature in the currently selected units
Total – Totalizer value
AO – The current in milliamps on the 4-20 ma output
Fault – A message displaying any current fault condition

2. Setup/Flow - Installation

Flow LRV – Lower Range Value.  This is the set lower value for the 4-20 ma output.  It is the same as “zero” in the ST98.
Flow URV – Upper Range Value.  This is the set upper value for the 4-20 ma output.  It is the same as “FS” in the ST98.
Flow LRL – Lower Range Limit.  The lower limit on the calibrated range of the instrument.  It is the same as “min” in the ST98.
Flow URL – Upper Range Limit.  The upper limit on the calibrated range of the instrument.  It is the same as “max” in the ST98.
Temp Units – The currently selected temperature units are displayed.  They cannot be changed because they are set by the
                        selection of the flow units as is done in the ST98.
Sensor – Selection of the sensor “type”, which sets the heater current and range.
Device S/N – The flowmeter serial number assigned at the factory
C.O. – Customer Order number.
Soft Vers – FCI Software Version number.
Tag – Users’s tag number

2.5 Setup/Device

This menu provides all of the unique Hart interface information and setups

Message –  This is a “scratch pad” where the user can leave a message.
Descriptor – A description of the installation that the user can enter.
Date – User entered date for the installation.
Poll Addr – The polling address (0-15).  If the instrument is part of a data bus, this is the unique address that identifies the instrument.
Manufacturer – Identification of FCI as the manufacturer.
Device ID – A unique identification number assigned by the Hart Communications Foundation for the ST98.
Model – The model number of the instrument, i.e. ST98.
Num req preams – The number of preambles required to initiate Hart communication.  Read Only.
Universal Rev – The revision of the Hart Communication Foundation (HCF) protocol for which the flowmeter is compliant.
Field Device Rev – The revision letter of the flowmeter.
Software Rev – The revision letter of the flowmeter software.
Final Assembly Number –  The part number of the flowmeter.

3. Totalizer

Tot Scaling – This is the so-called “Kodak” scaling selection.  It sets the display format on the instrument to normal or X103.
Time – Display of the time since the totalizer was reset.
Reset Timer – Reset the totalizer timer
Start/Stop – Start or Stop the totalizer.  The totalizer is also reset in this menu.
[Reset] – this has been deleted from this position in  the menu tree
Power Up Reset – Specify that totalizer resets every time the instrument is powered up.
Rollover Cnt – Display of the number of times the totalizer display has rolled over.  The display rolls over when the count exceeds 1E9 in

the current display units.

4. Diagnostics

1. Meas Data – Real time display of measured reference resistance, delta R, the reference resistance A/D count, and the delta R A/D count.
2. Self Test/Loop Test – Test of the 4-20 ma loop to verify its integrity.
3. Self Test/Self Test – All self tests currently run by the ST98 are run and the results displayed.

5. Calibration

1. Group – 5. Media – Calibration coefficients the same as the ST98.

6. Current Cal

1. Heater Adjust – The procedure for adjusting the heater current.  Method is identical to the ST98.
2. Scaled D/A Trim – The procedure for adjusting the 4-20 ma output.  This method is a Hart standard method.
3. Heater ON/OFF – Turn the heater current ON or OFF.  Similar to menu ‘H’ in the ST98.
4. Balance – The procedure for adjusting the balance.  Method is identical the ST98.
5. Cal Temp – Display of cal temp for balance procedure.
7. Save User Config. – Save the current setup to the User segment of the permanent memory.  Same as the ST98.
8. Restore Config. – Procedure to restore a previously saved setup from the user’s setup, the factory (as-built) setup, or a  default setup.
9. Factory info – Read Only display of calibration and setup factors (ST98).


