F[I FLUID COMPONENTS
o INTERNATIONAL LLC

ST98 PROFIBUS DP PROFILE 3
Communication User’s Guide

INTRODUCTION

This document is intended as a supplement to the ST98 FHowmeter Ingtalation, Operation, and Maintenance
Manual. It describes the additiona ingtalation information and use of the ST98 when this is equipped with the
Profibus Digitdn Communication option with the DP Profile 3.

FUNCTIONAL OVERVIEW

The Profibus-DP digital communication protocol increases the amount of process information available to the
user from one process parameter to up two, offering flow, and totdizer. DP Profile 3 is implemented as a Class
“B” ingtrument with al the mandatory parameters for a Thermal Mass Flow Device.

INSTALLATION

The ST98 Profibus data transfer is base on the R485 standard and EN50170. When planning the ingtdlation it
is recommended that the physica regulations for PROFIBUS equipment as described in EN50170 be followed.

The Profibus connections are located on the
Interconnect Board, located in the read compartment
of the ST98, next to other user connections. The
Profibus connector is a termina block with the A and
B lines for in and out as well as a cable shidd
termination.

The ST98 has no integrated terminating resistors. An
external termination resistor network needs to be
added a the end of the segment if the ST98 is the last
instrument in the segment.

SYSTEM INTERCONNECT
See diagram below for the recommended interconnection of the ST98 into a Profibus Fieldbus network.
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ADDRESS SETUP
The ST98 Profibus address is set with the Profibus Configurator.

Set Slave Address 7

0ld station addrezs 126

Mew ztation address l?

Mo additional changing [

Remate slave parameter

Error

PROFIBUS CONFIGURATOR
There are 2 modules from which to sdect, a How Module and a Totalizer Module.

Slave Conhiguration | X|

— General =
Device STAE FlextaS Ster Station address |5
Description ISIaveS Cancel i
W Activate device in actual configuration
¥ Enable watchdog contral GSDfle  FOILOSF3.GSD _ Pameter Dota_|
Max. length of in-/output data 10 Buyte Length af in-/output data 0 Byte DPF1 Settings. .. I
Max. length of input data 10 Byte Lenath of input data 0 Byte _ pssigned master————
Max. length of autput data 0 Bute Length of output data 0 Bute Station address 0
Max, humber of modulas 2 MHumber of modules i b st
Module |Inpu.t,s |Dutput,s|In,-’Dut, |Identi fier - 0/ CIF50-FE LI
Analog Input E Byte Oxdz, Oxsd, [ |
Totalizer § Byte Oudz, Ox8d. —Achual slave
Station addressz &
Slaveb
_{ [5/5T98 Flebsster ¥

glot|ldx [Module [syubol [rype|r 2ddr [T Len. |Type[o 2ddar o Len. il G |
Bemove Module |
Inzert Module |
Fredefined Madules |

;I Sumbolic M ames

The FHow and totdizer units as well as the Plenum dimensions are factory preset.
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ST98 PROFIBUS DP PROFILE 3 OPERATION

Cycdlic Data Description (Inputs)

The ST98 is a Profibus dave that transmits cyclic data (INPUT) to the master in prescribed DP format. For
flow and Totdizer the DS-33 data structure is used.

Flow
DS-33: 5 bytes input

Flow (Floating Point) Status
4 Bytes 1Byte
Totalizer
DS-33: 5 bytes input
Totalizer (Floating Point) Status
4 Bytes 1 Byte

Acyclic data Description

Using the data (Parameter Blocks) block model of profile 3 the ST98 has the following parameter Blocks, Phys-
cal Block, Flow Transducer Block, and 2 Function Blocks; the analog input block for Flow, and the analog
input block for Totalizer. There are 2 manufacturer specific items; the Diagnostic Extension in the Physica Block
that add the insrument specific darms described at the end of this user’s guide, and the “Copy Datd’ parameter in
the physica block, that is use to manage the ST98 Cadlibration and temperature compensation parameters, and has
the ability to restore the factory calibration should that become necessary. The “Copy Data’ parameter should be
changed only under the direction of FCI’s Technica support personnel.

TRANSDUCER BLOCK PARAMETERS

BLOCK DEFINITION: THIS BLOCK
CONTAINS THE PARAMETERS WHICH
DESCRIBE THE COUPLING OF THE
SIGNALS TO THE PROCESS AND ARE
REQUIRD TO PREPROCESS THE DATA IN
THE ST98.

PHYSICAL BLOCK FUNCTION BLOCK PARAMETERS
PARAMETERS

BLOCK DEFINITION: THIS BLOCK DEFINES THE ST98 FUNCTION DURING THE

BLOCK DEFINITION: OPERATION PHASE. THIS IS THE BLOCK THAT PROVIDES THE CYCLIC DATA

EXCHANGE AND CONTAINS THE FLOW, TOTALIZER, ALARM LIMIT VALUES, ETC.
THERMAL MASS
THIS IS THE BLOCK FLOW TRANSDUCER
THAT CONTAINS THE THERE ARE 2 BLOCKS IN THIS AREA OF THE ST98 ; 1) FLOW; 2) TOTALIZER. BLOCK
INSTRUMENT
INFORMATION
PRIMARILY FOR
IDENTIFICATION OF + +
THE TYPE OF
INSTRUMENT AS
WELL AS HARDWARE
AND SOFTWARE INFO.
TOTALIZER FUNCTION ANALOG INPUT
BLOCK BLOCK FOR FLOW
PROFILE 3
MANDATORY
PARAMETERS

v v v v

| ST98 PROFIBUS INTERFACE |
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Physical Block
Black Parameter Name Slot [Index Data Type Size | Read |Write
I ndex /Structure
8 Software Revision 0 24 |V STRING 16 Yes | No
9 Hardware Revision 0 25 |V STRING 16 Yes | No
10 |Device Manufacturer ID 0 26 |[UNSIGNED16 2 Yes | No
11 |DevicelD 0 27 |V STRING 16 Yes | No
12 [Device Serial No. 0 28 |V STRING 16 Yes | No
13 [Diagnosis 0 29 |Octetstring 4 Yes | No
14 |Diagnosis Extension 0 30 [Octetstring 6 Yes | No
24 | Indent Number Selector 0 40 |UNSIGNEDS8 1 Yes | Yes
CopyData(ST98 Memory) 0 49 |V STRING 2 Yes | Yes
DIAGNOSTICS ' DIAGNOSTICS
OCTET #1 OCTET #2
BIT FAULT BIT FAULT
0 Hardware failure of the 0 Zer_o_point error (limit
electronic position)
Hardware failure 1 | Power supply failed
1 i |ectrical, pneumatic
mechanics (elec , P )
Motor- temperature too 2 | Configuration not valid
3 hi New -start-up (warmstart
igh 3 rt-up (
Electronic temperature too up) carried out.
4 high 4 |Restart-up (coldstart up)
5 | Memory error = ('\:/Iarrled out. =
6 | Failure in measurement a ntena.nce'reql.ure .
- — 6 | Characterization invalid
Device not initialized (No . ,
7 self calibration) 7 [ ldent number violation
8 | Self calibration failed
Octets 3 and 4 are reserved by the PNO and are not used.
DIAGNOSTICS EXTENSION ' DIAGNOSTICS EXTENSION
OCTET #1 OCTET #2
BIT FAULT BIT FAULT
0 Ablove Max A// D 0 | Sensor Error
1 | Below M!nAD 1 | Over Temp
2 | Below Min Flow > [Under Tem
Flow exceeds 120% of full 2
3 scale 3 | Heater Shorted
4 (not used) 4 Heater Open
5 | (not used) 5 | +20V out of range
6 |Above Max Flow 6 | -8V out of range
7 A/D Error - A/D 7 | Board Temp out of range
conversion error
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Flow Al Function Block

Block Parameter Name | Slot | Index Data Type Size | Read | Write

I ndex /Structure
10 |[Out (Flow) 1 26 |DS-33 5 Yes No
11 |PV Scde 1 27 |Float 8 Yes | Yes
12 [Out Scale 1 28 |DS-36 11 Yes | Yes
13 |Lin Type 1 29 |Unsigned8 1 Yes | Yes
14 | Channel 1 30 |Unsignedl6| 2 Yes | Yes
16 [PV Ftime 1 32 |Float 4 Yes | Yes
19 [Alarm Hyst 1 35 |Foat 4 Yes | Yes
21 |HIHILim 1 37 |Float 4 Yes | Yes
23 |HI Lim 1 39 |Foat 4 Yes | Yes
25 |LoLim 1 41 |Float 4 Yes | Yes
27 |[LOLOLim 1 43 |Float 4 Yes | Yes

Totalizer Al Function Block

Block Parameter Name| Slot | Index Data Type Size | Read [Write

I ndex /Structure
10 |Totd 2 26 |DS-33 5 Yes [ No
11 |Unit Tot 2 27 |Unsigned16| 2 Yes | Yes
12 |Channel 2 28 |Unsigned16| 2 Yes | Yes
13 |SetTot 2 29 |Unsigned8 1 Yes | Yes
14 |ModeTot 2 30 |Unsigned8 1 Yes | Yes
15 |Fal Tot 2 31 |Unsigned8 1 Yes | Yes
16 Preset Tot 2 32 |Hoat 4 Yes | Yes
17 |Alarm Hyst 2 33 |Float 4 Yes | Yes
18 |HI HI Lim 2 34 |Hoat 4 Yes | Yes
19 |HI Lim 2 35 |Hoat 4 Yes | Yes
20 |LOLim 2 36 |Foat 4 Yes | Yes
21 |LOLOLIm 2 37 |Float 4 Yes | Yes

Transducer Block

Block Parameter Name | Slot | Index Data Type Size | Read | Write

I ndex /Structure
8 |Calibr factor 1 70 |Float 4 Yes | Yes
9 |Low Flow Cutoff 1 71 |Float 4 Yes | Yes
12 |Zero Point 1 74 |Float 4 Yes | Yes
13 |Zero Point Adjust 1 75 |Unsigned8 1 Yes | Yes
14 |Zero Point Unit 1 76 |Unsigned16 2 Yes | Yes
15 |[Nominal Size 1 77 |Float 4 Yes | Yes
16 |Nomina Size Units 1 78 |Unsigned16 2 Yes | Yes
21 |Mass Flow 1 83 |DS-33 5 Yes No
22 |Mass Flow Units 1 84 |Unsigned16 2 Yes | Yes
23 |Mass Fow Lo Limit 1 85 |Float 4 Yes | Yes
24 |Mass Flow Hi Limit 1 86 |Float 4 Yes | Yes
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INSTRUMENT SPECIFIC ALARMS

There are 14 FCI manufacturer specific diagnostic dlarms. Seven are “Process’ related darms, and seven are
instrument fault larms.

The darm messages are the following:

Process Alarms;

Above Max Flow -  Process Flow has exceeded the instrument maximum calibrated flow range.
Bdow Min FHow -  Process flow has dropped below the instrument calibrated flow range.

Above Max A/D-  The Process flow signal  has exceeded the range of the instrument A/D converter maxi-
mum  setting.

Beow Min A/D - The Process flow signa has dropped below the minimum level of the A/D converter.

Over Temp - The process temperature has exceeded the sensor temperature range.
Under Temp - The process temperature has dropped below the cdibrated temperature range.
Over Range - The process flow has exceeded the calibrated range of the instrument.

Instrument Alarms:

A/D Error - Andog to digital conversion error
Sensor Error - Generic flow sensor head fault
Shorted Heater - Sensor head hester shorted

Open Heater - Sensor head heater open

+20 Volts out of range - 20 volt supply is out of spec.
-8 volts out of range - -8 volts supply is out spec.

Board Temp- Electronics enclosure temperature has exceeded specification.
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FCI's Complete Customer Commitment. Worldwide
ISO 9001:2000 and AS9100 Certified

Notice of Proprietary Rights

This document contains confidential technical data, including trade secrets and proprietary information which is the property of Fluid Components
International LLC (FCI). Disclosure of this data to you is expressly conditioned upon your assent that its use is limited to use within your company only
(and does not include manufacture or processing uses). Any other use is strictly prohibited without the prior written consent of FCI.
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