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1. Hardware
The PA-Bus interface connections have the following specifications:

u
I

Imax

9-32V
14 mA  (in normal operation)
26 mA  (during a fault, FDE)

The instrument supports the Physical Layer per IEC61158-2.

2. Configuration

2.1 Ident Number

Every Profibus-Instrument has been assigned a unique identification number by PNO. For the FCM2000-converter
it is 0849. The associated Device Database File is ABB_0849.GSD. Though use of the Ident Number it is possible
to utilize the complete functionality of the instrument: six Al-Blocks and two Totalizer-Blocks.

PNO has defined Profiles with their own Ident Numbers. The FCM2000 supports Profile 0x9742 (one Al and one
Totalizer-Block) and Profile 0x9700 (only one Al-Block). The advantages of these Profiles is a user independent
interchangeability, for instruments which support these general Profiles. The disadvantage is a reduced
functionality. This is because not all the special features of an instrument will fit into a general Profile.

The Physical Block contains the parameter IDENT_NUMBER_SELECTOR (Index 24). It is used to define which
Ident Number is in effect:

0: 0x9742 Profile specific 3*Al + TOT PA139742.GSD
1: 0x0849 Manufacturer specific ABB FCM2000 6*Al + 2*TOT ABB_0849.GSD
128:  0x9700 Profile specific 1*Al PA139700.GSD

The manufacturer specific GSD-File ABB_0849.GSD is included in the instrument shipment. The Profile-GSD-Files
are available o the internet: www.profibus.com — Profibus — In Action / Products — Product Guide — GSD
Library.



http://www.profibus.com/
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2.2 Configuration String

During configuration a Configuration String is sent to the PA-Slave. This defines the Data for the cyclic data
exchange. The available Configuration Strings are defined in the GSD-File

Excerpt from GSD-File: PA139742.GSD

Module 1 = "EMPTY MODULE" 0x00
Module 2 = "AI" 0x94
Module 3 = "TOTAL" 0x41,0x84,0x85
Module 4 = "SETTOT TOTAL" 0xC1l,0x80,0x84,0x85
Module 5 = "SETTOT MODETOT TOTAL" 0xCl,0x81,0x84,0x85
Slot (1) = "AI Flow" 21,2
Slot (2) = "AI Density" 21,2
Slot (3) = "AI Temperature" 2 1,2
Slot(4) = "Totalizer" 31,3,4,5
Excerpt from GSD-File: ABB_0849.GSD
Module 1 = "EMPTY MODULE" 0x00
Module 2 = "AI" 0x94
Module 3 = "TOTAL" 0x41,0x84,0x85
Module 4 = "SETTOT TOTAL" 0xCl,0x80,0x84,0x85
Module 5 = "SETTOT MODETOT TOTAL" 0xC1l,0x81,0x84,0x85
Slot (1) = "AI Massflow" 21,2
Slot (2) = "AI Density" 21,2
Slot (3) = "AI Temperature" 21,2
Slot(4) = "Totalizer 1" 31,3,4,5
Slot (5) = "Totalizer 2" 31,3,4,5
Slot (6) = "AI Volumeflow" 21,2
Slot(7) = "AI Internal Mass Totalizer >F" 21,2
Slot (8) = "AI Internal Mass Totalizer <R" 21,2

2.2.1 Module

Every Module has a Configuration String. This indicates in coded form, how many Bytes are transmitted from the
Master to the Slave or in the reverse direction from the Slave to the Master. 0x94 means 5 Bytes Slave—>Master,
0 Bytes Master—Slave. What data is transmitted is defined in the Profile of the Function Blocks. The Modules
above contain:

1. "EMPTY MODULE™
This module transmits no data.

2 . "AI "
Cyclically the OUT-Parameter of the Al-Block is transmitted from the Slave to the Master. This is
5 Bytes: Value=Float=4 Bytes + Status=1 Byte

3. "TOTAL"
Cyclically the TOTAL-Parameter of the Totalizer-Block is transmitted from the Slave to the Master.
This is 5 Bytes: Value=Float=4 Bytes + Status=1 Byte
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4. "SETTOT TOTAL"
Cyclically the TOTAL-Parameter of the Totalizer-Block is transmitted from the Slave to the Master
(5 Bytes) and the SET_TOT-Parameter of the Totalizer-Block (1 Byte) is transmitted from the
Master to the Slave.

5. "SETTOT MODETOT TOTAL"
Cyclically the TOTAL-Parameter of the Totalizer-Block is transmitted from the Slave to the Master
(5 Bytes) and the SET_TOT-Parameter and the MODE_TOT-Parameter of the Totalizer-Block
(together 2 Bytes) transmitted from the Master to the Slave.

2.2.2 Slots

The FCM2000, with Ident Number 0849 has 8 Slots. The Slot-Definition indicates which Module is permitted in the
corresponding Slot. These are:

e For the Al-Blocks: Module 1 or 2.

e For the Totalizer-Blocks: Module 1, 3, 4 or 5.

2.2.3 Examples

The Configuration String 0x94,0x94,0x94,0x41,0x84,0x85,0x41,0x84,0x85,0x94,0x94,0x94 transmits the OUT-
Values from all Al-Blocks and the TOTAL-Values from both Totalizer-Blocks cyclically from the Slave to the Master.
Together this is 40 Data Bytes:

Slot1 | Slot2 | Slot3 | Slot4 Slot 5 Slot6 | Slot7 | Slot8

Al1 Al2 Al3 Totalizer 1 | Totalizer 2 | Al4 Al5 Al6
Config-String 0x94 0x94 0x94 0x41,0x84, | 0x41,0x84, | 0x94 0x94 0x94

0x85 0x85

Selected 2: Al 2: Al 2: Al 3:TOTAL |[3:TOTAL | 2:Al 2:Al 2:Al
Module (Out) (Out) (Out) (Out) (Out) (Out)
Data 0 0 0 0 0 0 0 0 Sum:
Master—Slave 0 Bytes
Data 5 5 5 5 5 5 5 5 Sum:
Slave—Master 40 Bytes

The Configuration String 0x94,0,00,0x00,0xC1,0x81,0x84,0x85 transmits the OUT-Values from the first Al-Block
and the TOTAL-Value from the first Totalizer-Block cyclically from the Slave to the Master. This is a total of 10 Data
Bytes. SET_TOT and MODE_TOT from the first Totalizer-Block is transmitted cyclically from the Master to the
Slave. This is 2 Bytes.

Slot1 | Slot2 | Slot3 | Slot4 Slot 5 Slot6 | Slot7 | Slot8
Al1 Al2 Al3 Totalizer 1 | Totalizer 2 | Al4 Al5 Al6
Config-String 0x94 | 0x00 0x00 0xC1,0x81
0x84,0x85
Selected 2:Al | 1: 1: 5:
SETTOT
Module (Out) | empty | empty MODETOT
TOTAL
Data 0 0 0 2 Sum:
Master—Slave 2 Bytes
Data 5 0 0 5 Sum:
Slave—Master 10 Bytes

Information:
o These examples apply to Ident Number 0x0849. For the other Ident Numbers another Slot-Quantity may be
defined and therefore the Configuration String will be different.
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e An ,Empty Module“(0x00) added at the end can be ignored. An ,Empty Module” located at the front or in
the middle must be included.

224 Additional Config-Strings

According to the PA-Profile for the Al-Block there is a “short” Configuration String 0x94 (Identifier Byte) and a ,long*
Configuration String (Extended Identifier Format):

0x42, 0x84, 0x08, 0x05

These will also be accepted in place of 0x94.

2.3 Address-Setting

There are three ways to set the PA-Address:

e Hardware-Switch

e Bus

e Menu ,Slave Address” (in submenu ,Data Link®) in the converter

The hardware switch has the highest priority. An address defined by a switch is fixed and cannot be changed. If the
Switch-Address-Setting is not active (switch 8 off). The address can be changed over the Bus, however, only (as
specified by PA), when cyclic communication is active. The Address can be changed at any time over the menu.

2.3.1 Hardware-Switch for Address-Setting

A ten position switch is located in the converter. It is not visible from the outside. The switches can be actuated
when the housing cover is removed. The switch settings are displayed on the instrument in the submenu Data Link.
They can also be read over the PA-Bus in the Transducerblock (rel. Index 127).

Attention: When opening the cover observe the Safety Regulations, see Operation Manual.

Switch 8 defines if the Address can be set from the switch:
On: The Address is set using Switches 1-7. It cannot be changed over the Bus.
Off: The Address is set over the Bus or the Menu, Switches 1-7 have no meaning.
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Switch 1-7: Hardware-Address settings, binary coded. Valid Addresses 0-125.
Switches 9 and A have no meaning for the Address-Setting.

Example: Address 50 set using the Switch: 50dec = 32hex = 110010 binary — Switches 2,5,6 and 8 on

SREEmmER O

12345678 9A

The Address-Switch settings are only read during a restart of the instrument, not during normal operation!
A restart can be initiated by turning on the supply power or by a Software-Reset (Factory_Reset in Physical Block).

The Factory default settings of the Switch are: 0000000000
When the Switch-Addressing is turned off (restart with Switch 8 ,,on®, followed by a restart with Switch 8 ,off*), then,

in accord with the PA-Specification, the Address is set to the Default-Value 126 and NO_ ADDRESS_CHANGE is
reset to FALSE.

2.3.2 Menu for PA-Address

The Menu PA-Address Is in the submenu Data Link. Here the actual Address is displayed and can be changed:

PA Address
126

An Address-Entry is not possible when Switch 8 (see 2.3.1) is closed and the Address is defined by the DIP-Switch
settings.

2.3.3 Set address over the Bus

In accord with the PA-Specifications it is only possible to set the Addresses 0 to 125 over the Bus. The Address
cannot be reset to its Default-Value 126. An Address-Change is not possible during active cyclic communication,
when the Address is defined from the Switch settings or when NO_ADDRESS_CHANGE is set to TRUE.

234 Reset Address to the Default-Value 126
The following methods can be used to reset the Address to 126:

e By writing ,Reset Bus Address” (= 2712 decimal = 0A98 Hex) in Factory_Reset (Physical Block rel. Index
19).

¢ Inthe Menu , Data Link" the PA-Address 126 can be entered.
e A restart with Switch 8 ,on“ (=Address from Switch), followed by a restart with Switch 8 ,,off*.
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2.3.5 NO_ADDRESS_CHANGE

The Address is set over the Bus using the Set Slave Address-Telegram. It contains the Boolean Variable
NO_ADDRESS_CHANGE. When this is set to TRUE, then further Address-Changes using Set_Slave Address are
no longer possible.

Information: This feature is only supported by a few Master-Programs.

Changing the Address over the Bus is only possible by writing 2712 decimal (= 0A98 Hex) in the Factory-Reset
(Physical Block rel. Index 19). Then the Address is reset to the Default-Value 126 and NO_ADDRESS_CHANGE to
FALSE. Thereafter, any allowable Address-Setting can be made.

It is also possible when NO_ADDRESS_CHANGE = TRUE to change the Address in the Menu ,PA-Address”. At
the same time, NO_ADDRESS CHANGE is set to FALSE.

10
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3. Block Overview

The FCM2000 Converter contains, dependent on the Ident Number, the following Blocks:

0x0849 0x9742 0x9700
FCM2000 PA Profile PA Profile
PA3.0 3*Al, 1*Al
1*Totalizer

Physical Block Slot 0 Slot 0 Slot 0
Analog Input Block 1 Slot 1 Slot 1 Slot 1
Analog Input Block 2 Slot 2 Slot 2 -
Analog Input Block 3 Slot 3 Slot 3 -
Totalizer Block 1 Slot 4 Slot 4 -
Totalizer Block 2 Slot 5 - -
Analog Input Block 4 Slot 6 - -
Analog Input Block 5 Slot 7 - -
Analog Input Block 6 Slot 8 - -
Transducer Block Slot 9 Slot 9 Slot 9

The Physical-Block and the Al- and Totalizer-Blocks correspond to Profibus PA Profile 3.0.

The Transducer Block includes, up to Index 53, a “Coriolis Transducer Block”. The parameters correspond to the
Profile for the Mass Flowmeter. From Index 54 the manufacturer specific parameters and the Transducer-Block are
added.

11
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3.1 Block-Table-Legends

In the following tables the attributes are listed:

Rel.Index / Abs. Index:
Relative Index of the parameter within the Blocks and absolute Index. In accord with the PA-Profile
all Blocks begin with the absolute Index 16.
BLOCK_OBJECT is, e.g., in every Block is set to Index 0 and therefore to Slot-Index 16.

Data-Type: Data type of the Parameter. A number of Parameters are Structures (DS-xx). The Structures are
described in Chapter 3.5.4.

Size: Size of the Parameters in Bytes

Storage Type: Cst Constant Parameter. The parameter never changes.

S Static Parameters are stored permanently (nonvolatile). When writing a static parameter
the Static Revision Counter ST_REV for the corresponding Block (Index 1 in every Block)
is incremented by one.

N = Nonvolatile parameters are stored permanently. When writing a nonvolatile parameter
ST_REV is not changed.

D = Dynamic parameters are lost when the instrument is turned off.

Access r = The parameter can be read.

w = The parameter can be written.

Parameter Usage

C = Contained: The parameter is only used internally in the Block and cannot be
communicated with cyclically.
I = Input: The parameter is an Input-Parameter for the cyclic communication.
O = Output: The parameter is an Output-Parameter for the cyclic communication.
Data Transport
a = The parameter can only be accessed acyclically.
cyc = The parameter can be accessed cyclically and acyclically.

Default Value: Basic settings for the parameter.
Using the parameter FACTORY_RESET (Index 19 in the Physical Block), selection ,Restart with
defaults®, the Resource-Block, Function Blocks and a portion of the Transducer-Block-Parameters
can be reset to their basic values.

12
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3.2.2 Physical Block Parameters, Sorted by Name

Rel.Index /

Parameter Name Slot Index
ALARM SUM 7123
ALERT KEY 4/20
BLOCK OBJECT 0/16
DESCRIPTOR 20/ 36
DEVICE CERTIFICATION 17 /33
DEVICE ID 11/17
DEVICE INSTAL DATE 22 /38
DEVICE MAN ID 10/ 26
DEVICE MESSAGE 21/37
DEVICE SER NUM 12/28
DIAGNOSIS 13 /29
DIAGNOSIS EXTENSION 14 /30
DIAGNOSIS MASK 15/ 31
DIAGNOSIS MASK EXTENSION 16 /32
FACTORY RESET 19/35
HARDWARE REVISION 9/25
IDENT NUMBER SELECTOR 24 /40
LOCAL OP ENA 23/39
MODE_ BLK 6/22
SOFTWARE REVISION 8/24
ST REV 1/17
STRATEGY 3/19
TAG DESC 2/18
TARGET MODE 5/21
WRITE LOCKING 18 /34

15



AL ED ED
D

3.3

Slot 1, 2, 3, 6, 7 and 8 — Analog Input Block

The measurement value calculations are carried out in the Transducer-Block. The Transducer-Block readies the
measurement values internally. The cyclic output of the measurement values occurs over the Analog Input Block
(Al-Block). The converter has one Al-Block.

The selection, which parameter is to outputted from the Al-Block, is made over the Channel-Parameter (Index 14 in
Al). The possible Channels for the Al-Block are (specified in decimal, see also 3.5.1):

Channel 256+17 = 273: VOLUME_FLOW
Channel 256+21 = 277: MASS_FLOW
Channel 256+25 = 281: DENSITY
Channel 256+29 = 285: TEMPERATURE

Channel 256+81 = 337: Transducer-Block internal mass totalizer >F
Channel 256+83 = 339: Transducer-Block internal mass totalizer <R

Channel 256+85 = 341: Transducer-Block internal volume totalizer >F
Channel 256+87 = 343: Transducer-Block internal volume totalizer <R

FCM2000 Converter

Transducer-Block

Measurement value
calculation

ldx ...
ldx17  L__|-p
ldx ...
ldx ? L__|-»
ldx ? L-]-»
ldx ? -
ldx ...

Analog Input Block 6

Analog Input Block 3

Analog Input Block 2

Analog Input Block 1

Al-

....... > F-=--]-+L

processing

----- > OUT6
L---» OUT3
> OUT2
> OUT1

An Al-Block completes various tasks including rescaling, alarm processing, simulation, etc. This is described in the

following.
3.3.1 Analog Input Block Diagram
; . . Man
Simulate FB-Algorithm Fail Safe OuT f----- ALARM
- Enable - Field_Value - Fsafe_Type
__ _E:hannel - Value+Status -PV - Fsafe_Value 0oS
- e = - OUT [==--- /," I
T ' Auto
: ____________
I
! A
| A |
! : :
I
e Status _________ »| MODE and STATUS-Handling

-+ 0UT
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Channel: The selection is made in the Channel-Parameter (Index 14) which measurement value is to be
transmitted from the Transducer-Block. See also 3.5.1

Simulate: The Simulate-Parameter is a Structure (see 3.6.7). The simulation can be turned on over the Sub-
Parameter “Simulate Enable”. The Sub-Parameter “Simulate-Value” then outputs the Simulation-
Value, which is processed instead of the Channel-Value.

FB-Algorithm: The input value (usually the Channel-Value) is scaled to percent using the PV_SCALE-Structure.
This percent value is named FIELD_VALUE and is only available internally in the Block. It is not
accessible over the communication:

FIELD_VAL = 100 * (Channel-Value — PV_SCALE.EU0%) /

(PV_SCALE.EU100% - PV_SCALE.EU0%)

This percent value is scaled to the PV-Value using the OUT_SCALE-Structure:

PV = (FIELD_VAL / 100) * (OUT_SCALE.EU100% - OUT_SCALE.EU0%)

+ OUT_SCALE.EU0%

A damping time in seconds can be prescribed with the parameter PV_FTIME (Index 16). The
filtered measurement value is named OUT.

OUT = Filter (PV)

Fail-Safe: FSAFE_TYPE (Index 17) determines the behavior during an error condition. When
FSAFE_TYPE=0, the value FSAVE_VALUE (Index 18) is outputted during an error condition.
When =1, the last “useable” value is outputted. When =2, the values during the error condition are
outputted.

Mode: For Mode=Auto the value calculated up until now is outputted.
For Mode=Man the OUT-Parameter is outputted. The OUT-Parameter can be written acyclically in
the Man-Mode.
For Mode=0ut of Service the OUT-Parameter is outputted.

Alarm: There are four Alarm-Levels (Index 21,23,25,27)

- High-High-Limit

- High-Limit

- Low-Limit

- Low-Low-Limit

For each of these levels there is an Alarm-Message (Index 30-33) which is released when the
value is over or under the corresponding alarm level.

- High-High-Alarm

- High-Alarm

- Low-Alarm

- Low-Low-Alarm

Using ALARM_HYS (Index 19) a hysteresis can be set for the Alarm-Levels.
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3.3.3 Analog Input Block Parameters, Sorted by Name

Parameter Name

Rel.Index / Slot Index

ALARM_HYS 19735
ALARM_SUM 7/23
ALERT KEY 4720
BATCH 8/ 24
BLOCK_OBJECT 0/16
CHANNEL 14730
FSAFE_TYPE 17 /33
FSAFE_VALUE 18734
HI_ALM 31/47
HI_HI_ALM 30/46
HI_HI_LIM 21737
HI_LIM 23739
LIN_TYPE 13729
LO_ALM 32/48
LO LIM 25/ 41
LO LO ALM 33/49
LO LO LIM 27143
MODE_BLK 6/22
ouT 10/26
OUT_SCALE 12728
OUT UNIT_TEXT 35/51
PV _FTIME 16 /32
PV_SCALE 11727
SIMULATE 34 /50
ST REV 1717
STRATEGY 3/19
TAG _DESC 2/18
TARGET MODE 5/ 21
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3.4 Slots 4 and 5 — Totalizer Block

In the Totalizer-Block the flowrate values are integrated. In order to determine the quantity of fluid which has flowed
(“Totalizer Value”). The measurement value is received by the Totalizer-Block from the Transducer-Block. The only
selections for the Channel are

Channel 256+17 = 273: VOLUME_FLOW
Channel 256+21 = 277: MASS_FLOW

FCM2000 Converter
TOTALIZER BLOCK 1
Transducer-Block .
Total
o o crama | e L eToTAL
Measurement value | 19X .. T @------ > DR L SET TOT
calculation Idx ... IR I __ MODE_TOT
ldx 17 [--|-»
Idx ...
Idx ...
ldx ... TOTALIZER BLOCK 2
Totali
B __ Chamnel | processing [T > TOTAL
@ > R -- SET_TOT
*------- - MODE_TOT

The Totalizer-Block-Parameters

- TOTAL

- SET_TOT

- MODE_TOT

can be communicated cyclically. This is set with the Config-String, see Chapter 2.2.
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341 Totalizer Blocks and Internal Converter Totalizers

The FCM2000 converter is available as a standard instrument without PA-Communication and therefore without
totalizer blocks. The converter contains always includes its own internal totalizer, which have nothing to do with the
Totalizer-Blocks. This internal totalizer is also contained in a PA-Instrument and its values can be read on the LCD-
Display on the converter in the submenu Totalizer.

The internal totalizer can also be selected as a Channel for the Al-Block and read cyclically over Al.

For the Totalizer Blocks of the Channel only the Mass- and Volume-Flowrate (Indices 17 and 21 = Channel 273
and 277) can be used, not the internal totalizer, density or temperature! The totalizer integrates the flowrate to a
totalized value. It would not make sense to integrate the internal totalizer again or to integrate the temperature or
density.

The internal totalizer and the Totalizer-Blocks are independent and can be set differently (units, Mode, ...) and reset
at different times. Therefore the totalizer values may differ.

FCM2000 Converter
Al-
Transducer-Block Block1-6 | | _____ >
Measure- Channel 273: VOLUME_FLOW
ment Channel 277: MASS_FLOW
value Channel 281: DENSITY Totalizer-
calculation Block 1+2
Channel 285: TEMPERATURE IR >
Channel 337: TB int.Mass totalizer >F
Channel 339: TB int. Mass totalizer >R

Channel 341: TB int.Volume totalizer >F
Channel 343: TB int. Volume totalizer >R

Since the Totalizer Block integrates the flowrate, the Totalizer-Unit corresponds to the flowrate unit without time.
Example: Flowrate m3/h — Totalizer m3.

The Totalizer-Unit UNIT_TOT (Index 11) is automatically set by the FCM2000 to the appropriate unit, when the
flowrate units are changed.
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3.4.2

Totalizer Block Diagram

___Channel
Te---p

FAIL_TOT
-Run

- Hold

- Memory

MODE_TOT
- Balanced

- Pos only

- Neg Only

- Hold

Integrator ALARM
UNIT_TOT
SET_TOT

Y PRESET_TOT

F---p

Channel:

FAIL_TOT

MODE_TOT

Integrator:

Alarm:

The Channel-Parameter (Index 12) is used to select the measurement value from the Transducer-
Block, which is to be processed. See also 3.5.1

(Index 15) determines the behavior for Channel-Values with Status “BAD”. In this case one can let
the totalizer continue integrate (Run) and ignore the erroneous values, or one can let the totalizer
continue to integrate using the last good value (Memory).

(Index 14) defines, whether both flow directions are to be integrated or only the positive or only the
negative flowrate values. The totalizer can be stopped using Hold.

The flowrate values are continuously integrated to the TOTAL-Value (Index 10) and the totalizer
value calculated.

UNIT_TOT (Index 11) indicates the Unit This is not checked and UNIT_TOT is not incorporated in
the calculations.

SET_TOT (Index 13) is used to reset or preset the TOTAL-Values:

0: Totalize means the totalizer operates and integrates “normally”.

1: Reset resets the totalizer to 0.

2: Preset sets the totalizer to PRESET_TOT (Index 16).

As long as SET_TOT is 1 or 2, the Reset- or Preset-Status is maintained. The ,normal” totalization
resumes only after SET_TOT is reset to 0.

There are four Alarm-Levels (Index 18-21)

- High-High-Limit

- High-Limit

- Low-Limit

- Low-Low-Limit

For each of these levels there is an Alarm-Message (Index 22-25) which is released when the
value is over or under the corresponding alarm level.

- High-High-Alarm

- High-Alarm

- Low-Alarm

- Low-Low-Alarm

Using ALARM_HYS (Index 17) a hysteresis can be set for the Alarm-Levels.
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344 Totalizer Block Parameter, Sorted by Name

Parameter Name Rel.Index /
Slot Index
ALARM HYS 17 / 33
ALARM SUM 7123
ALERT KEY 4/20
BATCH 8/24
BLOCK OBJECT 0/16
CHANNEL 12 /28
FAIL TOT 15/ 31
HI_ ALM 23 /39
HI HI ALM 22/ 38
HI HI LIM 18/ 34
HI LIM 19/ 35
LO ALM 24 [ 40
LO LIM 20/ 36
LO LO ALM 25141
LO LO LIM 21/37
MODE BLK 6/22
MODE TOT 14 /30
PRESET TOT 16/ 32
SET TOT 13/29
ST REV 1/17
STRATEGY 3/19
TAG DESC 2/18
TARGET MODE 5/21
TOTAL 10/ 26
UNIT TOT 11127
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3.5 Slot 9 — Transducer Block

The Transducer-Block contains all the instrument specific parameters and functions required to measure and
calculate the flowrate. The measured and calculated values are available as Transducer-Block-Output-Values and
can be called as Channels from the Al-Block or the Totalizer-Block.

The cyclic reading of the selected measurement values is only possible from the Al- or Totalizer-Blocks. It is also
possible to read the values acyclically from the Transducer-Block using the particular Index.

3.5.1 Channels and Units

The Transducer-Block (TB) in the FCM2000 readies the measurement values in the so called “Channels”. Every
Function-Block (FB) has a Channel-Parameter (Index 14 for Al, Index 12 for Totalizer). It is used to select which is
to be transferred from the TB to the FB. The following numbers are decimals:

Channel 256+17 = 273: VOLUME_FLOW
Unit: see TB-Parameter VOLUME_FLOW_UNITS (Rel.Index 18)

Channel 256+21 = 277: MASS_FLOW
Unit: see TB-Parameter MASS_FLOW_UNITS (Rel.Index 22)

Channel 256+25 = 281: DENSITY
Unit: see TB-Parameter DENSITY_UNITS (Rel.Index 26)

Channel 256+29 = 285: TEMPERATURE
Unit: see TB-Parameter TEMPERATURE_UNITS (Rel.Index 30)

Channel 256+81 = 337: Transducer-Block internal Mass-Totalizer >F
Channel 256+83 = 339: Transducer-Block internal Mass-Totalizer <R
Unit: see TB-Parameter “Unit Mass-Totalizer” (Rel.Index 60)

Channel 256+85 = 341: Transducer-Block internal Volume-Totalizer >F
Channel 256+87 = 343: Transducer-Block internal Volume-Totalizer <R
Unit: see TB-Parameter “Unit Volume-Totalizer” (Rel.Index 61)

Information: These are not the values from the Totalizer-Blocks! The FCM2000 has internal totalizers, whose
values are displayed on the local LCD-Display in the submenu ,Totalizer”. These ,internal” totalizers can be read
on rel.Index 78, 80, 82 and 84. See 3.4.1.

The Channel-Parameter type is Unsigned16. The high Byte is the Index of the Transducer-Block (in principle an
instrument can have multiple Transducer-Blocks), the low Byte is the relative Index of the parameter in the
Transducer-Block. The FCM2000 has only a single Transducer-Block. It has the Index 1. Therefore the high Byte is
always 1, which corresponds to +256 in the rel.Index.
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3.5.3 Transducer Block Parameters,
Sorted by Name
Rel.Index / Rel.Index /
Parameter Name Slot Index Parameter Name Slot Index
ALARM_SUM 7/23 Primary Calibration Temperature Housing 122 /138
ALERT KEY 420 Primary-Calibration Temperature Pipe 121 /137
Display 1st Line 77193 ProgProtCode 53/69
Display 1st Line multiplex 79/95 Qm Correction 71/87
Display 1st Line multiplex 80 /96 QmMax 67 /83
Display 2nd Line 78 /94 QmMax Meter Pipe 64 /80
Order Number 65 /81 Direction Indication 56/72
BLOCK_OBJECT 0/16 Low Flow Cutoff 69 /85
CALIBR_FACTOR 8/24 Service-Connector 126 /142
D Correction 70/86 Simulation Value Density 96 /112
Damping 68 /84 Simulation Value Housing Temperature 102 /118
DENSITY 25/41 Simulation Value Qm 94/110
DENSITY HI LIMIT 28 /44 Simulation Value Pipe Temperature 100/ 116
DENSITY _LO_LIMIT 27143 Simulation Density 95 /111
DENSITY UNITS 26 /42 Simulation Housing Temperature 101 /117
Diagnosis Classification 133/149 Simulation Mode 92/108
Diagnosis Classification Default 134 /150 Simulation Qm 93 /109
Diagnosis Priority 135/151 Simulation Pipe Temperature 99/115
DIP-Switch 127 /1143 Language 54 /70
Eex-Protection 66 /82 ST_REV 1/17
Unit Density 59/75 Start Automatic Adjust System Zero 73/89
Unit Mass-Totalizer 60/76 STRATEGY 3/19
Unit Qm 57/73 System Zero 72 /88
Unit Qv 58 /74 TAG_DESC 2/18
Unit Temperature 62/78 TARGET MODE 5/21
Unit Volume-Totalizer 61/77 TB Diagnosis_Mask_Extension 131 /147
Error Simulation Value 129 /145 TB Diagnosis_Mask_Extension 132 /148
Error Warning Simulation On 128 /144 TEMPERATURE 29/45
Error Register Actual 109/125 TEMPERATURE_HI_LIMIT 32/48
Error Register History 111/127 TEMPERATURE_LO_LIMIT 31/47
Flow direction 55/71 TEMPERATURE_UNITS 30/46
FLOW_DIRECTION 11/27 Version 114 /130
Function Test Memory 108 /124 VOLUME_FLOW 17/33
Instrument Number 90/ 106 VOLUME FLOW UNITS 18 /34
Instrument Flow Calibration 115/131 Volume-Totalizer <R 87/103
Instrument Hardware Front-End-Board 118 /134 Volume-Totalizer >F 85/101
Instrument Temp.Pipe 116 /132 Volume-Totalizer Overflow <R 88 /104
Instrument-Temp.Housing 117 /133 Volume-Totalizer Overflow >F 86 /102
LOW_FLOW_CUTOFF 9/25 Warning Simulation Value 130/ 146
MASS_FLOW 21/37 Warning Register Actual 110/ 126
MASS_FLOW_HI_LIMIT 24 /40 Warning Register History 112/128
MASS_FLOW_LO_LIMIT 23/39 Totalizer Clear 89/105
MASS_FLOW_UNITS 22/38 ZERO_POINT 12/28
Mass-Totalizer <R 83 /99 ZERO_POINT_ADJUST 13/29
Mass-Totalizer >F 81/97 ZERO_POINT_UNIT 14 /30
Mass-Totalizer Overflow <R 84 /100 ALARM SUM 7123
Mass-Totalizer Overflow >F 82/98 ALERT_KEY 4/20
MEASUREMENT_MODE 10/26 Display 1st Line 771793
Meter Pipe 63/79 Display 1st Line multiplex 79 /95
Min- and Max-Alarm Density 75/ 91 Display 1st Line multiplex 80 /96
Min- and Max-Alarm Qm 74 /90 Display 2nd Line 78 /94
Min- and Max-Alarm Temperature 76 /92 Order Number 65 /81
MODE_BLK 6/22 BLOCK_OBJECT 0/16
Mains Interrupt 113 /129 CALIBR FACTOR 8/24
NOMINAL_SIZE 15/31 D correction 70/ 86
NOMINAL_SIZE_UNITS 16/32 Damping 68 /84
Primary Calibration Density 123 /139 DENSITY 25/41
Primary Calibration Driver 120/ 136 DENSITY HI LIMIT 28 /44
Primary Calibration Flow 124 / 140 DENSITY LO LIMIT 27 /43
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Rel.Index / Rel.Index /
Parameter Name Slot Index Parameter Name Slot Index
DENSITY_UNITS 26/42 Language 54 /70
Diagnosis Classification 133 /149 ST REV 1/17
Diagnosis Classification Default 134 /150 Start Automatic Adjust System Zero 73/89
Diagnosis Priority 135/ 151 STRATEGY 3/19
DIP-Switch 127 /143 System Zero 72 /88
Eex-Protection 66 /82 TAG _DESC 2/18
Unit Density 59/75 TARGET_MODE 5/21
Unit Mass-Totalizer 60/76 TB Diagnosis_Mask_Extension 131/147
Unit Qm 57173 TB Diagnosis_Mask_Extension 132 /148
Unit Qv 58 /74 TEMPERATURE 29/45
Unit Temperature 62/78 TEMPERATURE_HI_LIMIT 32/48
Unit Volume-Totalizer 61/77 TEMPERATURE_LO_LIMIT 31/47
Error Simulation Value 129 /145 TEMPERATURE_UNITS 30/46
Error Warning Simulation On 128 /144 Version 114 /130
Error Register Actual 109 /125 VOLUME_FLOW 17 /33
Error Register History 111/127 VOLUME_FLOW_UNITS 18/34
Flow Direction 55/ 71 Volume-Totalizer <R 87/103
FLOW_DIRECTION 11/27 Volume-Totalizer >F 85/101
Function Test Memory 108 /124 Volume-Totalizer Overflow <R 88/104
Instrument Number 90/ 106 Volume-Totalizer Overflow >F 86 /102
Instrument Flow Calibration 115/131 Warning Simulation Value 130/ 146
Instrument Hardware Front-End-Board 118 /134 Warning Register Actual 110/ 126
Instrument Temp.Pipe 116 /132 Warning Register History 112/128
Instrument-Temp.Housing 117/133 Totalizer Clear 89/105
LOW_FLOW_CUTOFF 9/25 ZERO_POINT 12/28
MASS_FLOW 21/37 ZERO_POINT_ADJUST 13/29
MASS_FLOW_HI_LIMIT 24140 ZERO _POINT _UNIT 14/ 30
MASS_FLOW_LO_LIMIT 23/39
MASS_FLOW_UNITS 22/38
Mass-Totalizer <R 83/99
Mass-Totalizer >F 81/97
Mass-Totalizer Overflow <R 84 /100
Mass-Totalizer Overflow >F 82/98
MEASUREMENT_MODE 10/26
Meter Pipe 63/79
Min- and Max-Alarm Density 75/ 91
Min- and Max-Alarm Qm 7490
Min- and Max-Alarm Temperature 76 /92
MODE_BLK 6/22
Mains Interrupt 113 /129
NOMINAL_SIZE 15/31
NOMINAL_SIZE_UNITS 16/32
Primary Calibration Density 123 /139
Primary Calibration Driver 120/ 136
Primary Calibration Flow 124/ 140
Primary Calibration Temperature Housing 122/138
Primary-Calibration Temperature Pipe 121 /137
ProgProtCode 53 /69
Qm Correction 71187
QmMax 67 /83
QmMax Meter Pipe 64 /80
Direction Indication 56 /72
Low Flow Cutoff 69/85
Service-Connector 126 /142
Simulation Value Density 96 /112
Simulation Value Housing Temperature 102/118
Simulation Value Qm 94 /110
Simulation Value Pipe Temperature 100/ 116
Simulation Density 95/ 111
Simulation Housing Temperature 101 /117
Simulation Mode 92 /108
Simulation Qm 93/109
Simulation Pipe Temperature 99 /115
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3.54 Error- and Warning Processing

The converter has two Error Registers: One Register shows the actual Errors (Transducer Block rel Index 109),
and an additional one which shows the all the Errors set in the past (rel. Index 111). The same applies for
Warnings: One Register shows the actual Warnings (rel. Index 110), and an additional one which shows the all the
Warnings set in the past (rel. Index 112). The Registers for historical records can be cleared.

The past (History) is only for information. The actual Errors and Warnings are important for the present status of the
converter:
e They are displayed on the converter and define its behavior.
e They are masked over ,TB Diagnosis_Mask_Extension, and shown in the Parameter
,Diagnosis_Extension® in the Physical Block (see 4.3). This Parameter is reported by PA-GetDiag-Service
to the PA-Master (see 4.1.2).
o They define the Status of the Transducerblock-Output values (see 3.5.1). This Status is transferred to the
Function-Blocks and defines their behavior (see 4.5).

It is possible for test purposes to simulate the actual Errors and Warnings. To do this, the Error- and Warning-
Simulation must be turned on. In this case the simulated values are used in place of the actual values. The
Simulation can be run using keypad (see 5.3) or over the Fieldbus (Transducer-Block rel. Index 128 - 130).

Real Error/Warning Cause
Error+Warning-Simulation
e on/off
v e Values for Errors and
Error+Warning- Warnings
Intermediate Register
v l
Error+Warning- Current Errors+Warnings
History
A 4 A 4 A 4
Displayed on & TB Diagnosis_ Mapping to Status
Converter in Mask_Extension of
Measured Transducerblock-
Valuee Output Output Values
ot \ 4
Regchon r?f the Diagnosis,
onverter Diagnosis_Extension v

Status Affects the
Behavior of the

A4 Functionblocks

GetDiag-Service
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3.5.4.1

Error Register

The actual Error Register is in the Transducer-Block at rel. Index 109.
The Error-History (Errors which were set in the past or are currently set), are at Index 111.

Octet 1 Bit 7 Error 2b Driver Current
Bit 6 Error 2a Driver
Bit 5 Error 0 Sensor Amplitude
Bit 4 Error 11d Sensor
Bit 3 Error 1 AD-Converter
Bit 2 Error 10 DSP Communication
Bit 1 Error 5b External FRAM
Bit 0 Error 5a Internal FRAM
Octet 2 Bit 7 - - (For HART instruments: lout 2 too large,  for PA unassigned)
Bit 6 - - (For HART instruments: lout 1 too small,  for PA unassigned)
Bit 5 - - (For HART instruments: lout 1 too large,  for PA unassigned)
Bit 4 - - (For HART instruments: Ext. Zero Return, for PA unassigned)
Bit 3 Error 3 Flowrate > 105%
Bit 2 Error 7a Pipe Temperature Measurement
Bit 1 Error 9b Density <0.5 kg/l
Bit 0 Error 9a Density Measurement
Octet 3 Bit 7 Error 11c Sensor C
Bit 6 Error 11b Sensor B
Bit 5 Error 11a Sensor A
Bit 4 Error 6d Totalizer Volume <R
Bit 3 Error 6¢ Totalizer Volume >F
Bit 2 Error 6b Totalizer Mass <R
Bit 1 Error 6a Totalizer Mass >F
Bit 0 - - (For HART instruments: lout 2 too small, for PA unassigned)
Octet 4 Bit 7
Bit 6 -
Bit 5 -
Bit 4 -
Bit 3 -
Bit 2 -
Bit 1 -
Bit 0 Error 7b Housing Temperature Measurement
Example: 00 08 00 00 = Error3, Flowrate > 105%

48



AL ED HD
I | ][]

3.54.2

Warning Register

The actual Warning Register is in the Transducer-Block at rel. Index 110.
The Warning-History (Warnings which were set in the past or are currently set), are at Index 112.

Octet 1 Bit 7 Warning 10 Reverse Q
Bit 6 Warning 5¢ Min Alarm Temperature
Bit 5 Warning 6¢ Max Alarm Temperature
Bit 4 Warning 5b Min Alarm Density
Bit 3 Warning 6b Max Alarm Density
Bit 2 Warning 5a Min Alarm Qm
Bit 1 Warning 6a Max Alarm Qm
Bit 0 - - (For HART instruments: Totalizer reset,  for PA unassigned)
Octet 2 Bit 7 Warning 9d Overflow <R Volume
Bit 6 Warning 9¢ Overflow >F Volume
Bit 5 Warning 9b Overflow <R Mass
Bit 4 Warning 9a Overflow >F Mass
Bit 3 Warning 1 Simulation
Bit 2 Warning 8b Update external Data
Bit 1 Warning 8a Update internal Data
Bit 0 Warning 7 External Data loaded
Example: 80 00 = Warning 10, Reverse Q

49




AL ED ED
D

3.6 Data Structures
3.6.1 DS-32 — Block Structure
E Element Name Data Type Size in Bytes
1 Reserved Unsigned8 1
2 Block Object Unsigned8 1
3 Parent Class Unsigned8 1
4 Class Unsigned8 1
5 DD Reference Unsigned32 4
6 DD Revision Unsigned16 2
7 Profiles OctetString 2
8 Profiles Revision Unsigned16 2
9 Execution Time Unsigned8 1
10 Number of Parameters Unsigned16 2
11 Address of VIEW_1 Unsigned16 2
12 Number of Views Unsigned8 1
3.6.2 DS-33 — Value & Status — Floating Point Structure
E Element Name Data Type Size in Bytes
1 Value Float 4
2 Status Unsigned8 1
3.6.3 DS-36 — Scaling Structure
E Element Name Data Type Size in Bytes
1 EU at 100% Float 4
2 EU at 0% Float 4
3 Units Index Unsigned16 2
4 Decimal Point Integer8 1
3.6.4 DS-37 — Mode Structure
E Element Name Data Type Size in Bytes
1 Actual Unsigned8 1
2 Permitted Unsigned8 1
3 Normal Unsigned8 1
3.6.5 DS-39 — Alarm Float Structure
E Element Name Data Type Size in Bytes
1 Unacknowledged Unsigned8 1
2 Alarm State Unsigned8 1
3 Time Stamp Time Value 8
4 Subcode Unsigned16 2
5 Value Float 4
3.6.6 DS-42 — Alarm Summary Structure
E Element Name Data Type Size in Bytes
1 Current Octet String 2
2 Unacknowledged Octet String 2
3 Unreported Octet String 2
4 Disabled Octet String 2
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3.6.7 DS-50 — Simulate — Floating Point Structure
E Element Name Data Type Size in Bytes
1 Simulate Status Unsigned8 1
2 Simulate Value Float 4
3 Simulate Enabled Unsigned8 1
3.6.8 DS-67 — Batch Structure
E Element Name Data Type Size in Bytes
1 BATCH_ID Unsigned32 4
2 RUP Unsigned16 2
3 OPERATION Unsigned16 2
4 PHASE Unsigned16 2
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4. Diagnosis

The Status of the converter can be accessed over the Parameters DIAGNOSIS and DIAGNOSIS_EXTENSION.
The Parameters are at relative Index 13 and 14 in the Physical Block and can acyclically read from there. They can
also be read over the Service DDLM_SLAVE_DIAG.

The Service DDLM_SLAVE_DIAG delivers for general PA-Profiles 9742 and 9700 only DIAGNOSIS, because this
Parameter is defined in the PA-Profile, DIAGNOSIS_EXTENSION however is manufacturer specific.

In the FCM2000-Specific Profile 0849 the Service DDLM_SLAVE_DIAG was expanded and also transmits the
Parameter DIAGNOSIS_EXTENSION in Bytes 15 to 20 the Parameter DIAGNOSIS_EXTENSION.

4.1 DDLM_SLAVE_DIAG

411 Sequence

The Master regularly requests Data from the Slave, when running cyclic Communication, using ,Request Data
Exchange®. It responds with ,Response Data Exchange®. In the answer from the Slave is a Bit (Diagnostic Flag),
which indicates, if new Diagnosis Information is present in the Slave.

When something changes in the Slave in Diagnosis or Diagnosis Extension (one or more Bits are set/cleared), the
Diagnostic Flag is set to True one time by the Slave in ,Response Data Exchange®“. When the Master requests
Diagnosis Data with ,Request Get Diag“ from the Slave, it answers with ,Response Get Diag“. The Get Diag
Service only finds the Diagnosis Data when a change has taken place.

Master Slave

req.DataExchange

v

res.DataExchange Diagnosis Data unchanged,
Diagnostic Flag: FALSE

A

req.DataExchange

v

res.DataExchange Diagnosis Data have changed,
Diagnostic Flag: TRUE

A

Master recognizes Diagnostic req.SlaveGetDiag R
TRUE and requests Diagnosis "
Data
res.SlaveGetDiag Slave answers with Diagnosis Data

A

req.DataExchange

v

res.DataExchange Diagnosis Data unchanged,
Diagnostic Flag: FALSE

A
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4.1.2 Get Diag Telegrams
Byte Nr. DPV1 Name | Bit Nr. Value “Long” “Long” »short*
Telegram Telegram Telegram
9742 or | 0849 0849
9700
Byte 1 Station Bit 7 Diag Master Lock 0 0 0
Status 1 Bit 6 Diag Frame Fault 0 0 0
Bit 5 Diag Invalid Slave 0 0 0
Response
Bit 4 Diag not supported 0 0 0
Bit 3 Diag Ext Diag 1 1 0
Bit 2 Diag Config Fault 0 0 0
Bit 1 Diag Station Not Ready | 0 0 0
Bit 0 Diag Station Non 0 0 0
Existent
Byte 2 Station Bit 7 Diag deactivated 0 0 0
Status 2 Bit 6 reserved 0 0 0
Bit 5 Diag Sync Mode 0 0 0
Bit 4 Diag Freeze Mode 0 0 0
Bit 3 Diag Watchdog on X X X
Bit 2 setto 1 by DP slave 1 1 1
Bit 1 Diag static Diagnostics 0 0 0
Bit 0 Diag parameterization 0 0 0
request
Byte 3 Station Bit 7 Ext. Diag Overflow 0 0 0
Status 3 Bit 6 reserved 0 0 0
Bit 5 reserved 0 0 0
Bit 4 reserved 0 0 0
Bit 3 reserved 0 0 0
Bit 2 reserved 0 0 0
Bit 1 reserved 0 0 0
Bit 0 reserved 0 0 0
Byte 4 Master 0x00 0x00 0x00
Address
Byte 5—-6 | Ident 0x97,0x42 | 0x08,0x49 | 0x08,0x49
Number or
0x97,0x00
Byte 7 Header Bit 7-6 fixed to 0 0x08 0x0E
Bit5-0 Block size
Byte 8 Status_Type | Bit 7 Status OxFE OxFE
Bit6 -0 Not used
Byte 9 Slot Nr. of 0x00 0x00
PB
Byte 10 Specifier Bit 2-7 reserved 0x01 0x01
Bit 0+1 1 = Status appears
2 = Status disappears
Byte 11— DIAGNOSIS 0x20 0x00
14 (Example- Data from 0x00 0x00
next page) 0x00 0x00
0x00 0x80
Byte 15— DIAGNOSIS_EXTENSI 0x80
20 ON 0x00
(Example- Data from 0x00
next page) 0x00
0x00
0x00
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The converter answers when there are no Errors or Warnings present with a ,Short* Telegram (only Bytes 1-6).
Otherwise it answers the converter with a ,Long “ Telegram (14 Bytes for 9742 and 9700, 20 Bytes for 0849).

This Example shows a Telegram for 0849 with Errors /Warnings (Error 3, Flowrate > 105%):

0x08,0x0¢,0x00,0x00,0x08,0x49, 0x0e,0xfe,0x00,0x01, 0x00,0x00,0x00,0x80, 0x00,0x08,0x00,0x00,0x00,0x00

Byte 1-6 Bytes 7-10 Bytes 11-14 Bytes 15-20
Diagnosis Diagnosis_Extension

Bit 3 in Octet 2 the Diagnosis Extension (=Byte 16) shows Error 3.

Bit 7 in Octet 4 from Diagnosis (Byte 14), indicates that the Diagnosis Extension exists.
Bit 3 in Byte 1 indicates that there are Diagnosis Data present.

This Example shows a ,Short“ Telegram, which is sent when the last Error/last Warning disappears:

0x00,0x0c,0x00,0x00,0x08,0x49

Byte 1-6

Bit 3 in Byte 1 is 0, because no further Diagnosis Data are present.
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4.2 DIAGNOSIS

The Parameter DIAGNOSIS is in Physical Block at rel. Index 13. The meaning of all the Bits in DIAGNOSIS have
already been defined in the PA3.0-Profile or the Bits are reserved. The FCM2000 converter itself builds its own
Error Messages on a number of the DIAGNOSIS Bits:

Bit in Unit_Diag
Octet _Bit (GSD)
Octet 1 Bit 0 24 -
Bit 1 25 -
Bit 2 26 -
Bit 3 27 -
Bit 4 28 Memory error:
. Error 5a: Internal FRAM
. Error 5b: External FRAM
. Error 6a: Totalizer Mass >F
. Error 6b: Totalizer Mass <R
. Error 6¢: Totalizer Volume >F
. Error 6d: Totalizer Volume <R
Bit 5 29 Failure in measurement:
. Error 0: Sensor Amplitude
. Error 1: AD-Converter
. Error 2a: Driver
. Error 2b: Driver Current
. Error 7a: Pipe Temperature measurement
. Error 7b: Housing Temperature measurement
. Error 9a: Density measurement
. Error 10: DSP Communication
. Error 11a: Sensor A
. Error 11b: Sensor B
. Error 11c: Sensor C
. Error 11d: Sensor
Bit 6 30 -
Bit 7 31 -
Octet 2 Bit 0 32 -
Bit 1 33 -
Bit 2 34 -
Bit 3 35 -
Bit 4 36 -
Bit 5 37 -
Bit 6 38 -
Bit 7 39 -
Octet 3 Bit 0 40 -
Bit 1 41 -
Bit 2 42 -
Bit 3 43 -
Bit 4 44 -
Bit 5 45 -
Bit 6 46 -
Bit 7 47 -
Octet 4 Bit 0 48 -
Bit 1 49 -
Bit 2 50 -
Bit 3 51 -
Bit 4 52 -
Bit 5 53 -
Bit 6 54 -
Bit 7 55 More diagnosis information is available
e  This Bitis set in Profile 0849 for Long Telegrams, because additional information in
DIAGNOSIS_EXTENSION follow
. For Profiles 9742 and 9700 this is Bit 0, because DIAGNOSIS EXTENSION does not follow.

Information: The TB_DiagExtMask. Also applies here. The Bits from the Error- and Warning Register are thereby
masked. Then the set Bits proceed as described above to DIAGNOSIS.
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4.3 DIAGNOSIS_EXTENSION

The Parameter DIAGNOSIS_EXTENSION (rel. Index 14 in Physical Block) contains the manufacturer specific
Diagnosis-Information. DIAGNOSIS_MASK_EXTENSION (rel. Index 16 in PB) describes which Bits are used (0=
not supported, 1 = supported). This Mask according to the PA-Specification is a Constant and is read-only.

The converter has an Error Register and a Warning Register with actual messages (Transducerblock rel. Index 109
and 110). Bytes 1-4 of the Error Register are mapped to Bytes 1-4 in the DIAGNOSIS_EXTENSION, the Bytes 1-2
of the Warning Register in Bytes 5-6 in the DIAGNOSIS_EXTENSION.

In order to provide the user an opportunity to decide which Bits are to used or are not to be used, an additional
mask was created in the Transducerblock: TB_DiagExtMask (rel. Index 131). This Mask determines which Bits
from the Error- or Warning Registers are to be copied in the Parameter DIAGNOSIS__ EXTENSION (0 = Bit is not
copied, 1 = Bit Is copied). This Mask can also be set using the keypad (see 5.2.5).

Error Register Current Warning Reg. curr.
Byte 1 \ Byte 2 \ Byte 3 | Byte 4 Byte 1 | Byte 2

l AND lAND

TB_Diagnosis_Mask_Extension
Byte1 | Byte2 | Byte3 | Byte4 | Byte5 | Byte 6

DIAGNOSIS_EXTENSION
Byte 1 Byte 2 Byte 3 Byte 4 Byte 5 Byte 6

Default-Value TB_DiagExtMask: OxFF,0x0F,0xFE,0x01,0x00,0x08

Bit 3 in Byte 6 in the TB_DiagExtMask cannot be cleared, it is always 1. Thereby the Warning ,Error- and Warning-
Simulation active® cannot be masked. This assures that this Warning will be communicated.

Information: For the Profiles 9742 and 9700 DIAGNOSIS _EXTENSION is not transmitted in GetDiag-Telegram.
Therefore the Master cannot recognize from GetDiag-Telegram, if an ,Error- and Warning-Simulation® is active.
This the Master can recognize e.g. through an acyclic read of DIAGNOSIS_EXTENSION from the Physical Block.

56



i\ | ]
Bit in Unit_Diag_Bit
Octet (GSD)
Octet 1 Bit 0 56 Error 5a Internal FRAM
Bit 1 57 Error 5b External FRAM
Bit 2 58 Error 10 DSP Communication
Bit 3 59 Error 1 AD-Converter
Bit 4 60 Error 11d Sensor
Bit 5 61 Error 0 Sensor Amplitude
Bit 6 62 Error 2a Driver
Bit 7 63 Error 2b Driver Current
Octet 2 Bit 0 64 Error 9a Density measurement
Bit 1 65 Error 9b Density <0.5 kg/I
Bit 2 66 Error 7a Pipe Temperature measurement
Bit 3 67 Error 3 Flowrate > 105%
Bit 4 68 - - (For HART instruments: Ext. Zero Return, for PA unassigned)
Bit 5 69 - - (For HART instruments: lout 1 too large,  for PA unassigned)
Bit 6 70 - - (For HART instruments: lout 1 too small,  for PA unassigned)
Bit 7 71 - - (For HART instruments: lout 2 too large,  for PA unassigned)
Octet 3 Bit 0 72 - - (For HART instruments: lout 2 too small,  for PA unassigned)
Bit 1 73 Error 6a Totalizer Mass >F
Bit 2 74 Error 6b Totalizer Mass <R
Bit 3 75 Error 6¢ Totalizer Volume >F
Bit 4 76 Error 6d Totalizer Volume <R
Bit 5 77 Error 11a Sensor A
Bit 6 78 Error 11b Sensor B
Bit 7 79 Error 11c Sensor C
Octet 4 Bit 0 80 Error 7b Housing Temperature measurement
Bit 1 81 -
Bit 2 82 -
Bit 3 83 -
Bit 4 84 -
Bit 5 85 -
Bit 6 86 -
Bit 7 87
Octet 5 Bit 0 88 - - (For HART instruments: Totalizer reset, for PA unassigned)
Bit 1 89 Warning 6a Max Alarm Qm
Bit 2 90 Warning 5a Min Alarm Qm
Bit 3 9 Warning 6b Max Alarm Density
Bit 4 92 Warning 5b Min Alarm Density
Bit 5 93 Warning 6¢ Max Alarm Temperature
Bit 6 94 Warning 5¢ Min Alarm Temperature
Bit 7 95 Warning 10 Reverse Q
Octet 6 Bit 0 96 Warning 7 External Data Loaded
Bit 1 97 Warning 8a Update internal Data
Bit 2 98 Warning 8b Update external Data
Bit 3 99 Warning 1 Simulation
Bit 4 100 Warning 9a Overflow >F Mass
Bit 5 101 Warning 9b Overflow <R Mass
Bit 6 102 Warning 9¢ Overflow >F Volume
Bit 7 103 Warning 9d Overflow <R Volume
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4.4 Priorities and Classifications

The Error- and Warning-Processing is always becoming more important, keyword “Asset Monitoring”. For
Diagnosis-Purposes there are the following Parameters:

Bit 1 Bit 48

DIAGNOSIS_EXTENSION

DIAGNOSIS_MASK_EXTENS.

TB_Diagnosis_Mask_Extens.

Simulation

Priority

Classification: Alarm/Warning

The Parameter DIAGNOSIS_EXTENSION is in the Physical Block at rel. Index 14.

The Parameter DIAGNOSIS_ MASK_EXTENSION is in the Physical Block at rel. Index 16. This Parameter is read
only. It indicates which Bits are supported and which cannot be used, in order to mask Bits.

Therefore the Parameter TB_Diagnosis_Mask_Extension was included in the Transducer Block. In this way, the
Bits, which are not wanted can be masked out.

A Priority exists for every Diagnosis-Bit. This is always an unsigned16-number.

The Classification is a Bit for every Diagnosis-Bit. In this way it can be defined if a Diagnosis-Bit is to considered as
an Alarm or a Warning.

The Priority and also the Classification are not processed internally in the converter. They can be written and read.
The interpretation and processing of these Bits occurs only in a higher level Master-Software.

Default values exist for TB_Diagnosis_Mask_Extension, Priority and Classification. It is possible to reset these
values to their Default-Values.
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4.5 Mapping of Errors and Warnings to the Transducerblock-Status

The Transducerblock readies the measurement values for the Functionblocks. This uses the Data Structure DS-33:
Value and Status. This Status arrives at the Functionblock (Al or Totalizer-Blocks), which then, based on their
settings and PA-Specifications, react and calculate their Value and Status and cyclically communicate them to the

outside:

FCM2000 Converter

Transducer-Block

Errors and
Warnings

- » Value+Status

Al-
Blocks

Totalizer-
Blocks

» Value+Status

» Value+Status
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4.6 Status-Byte

During cyclic Communication the measurement value is usually transmitted as Data-Structure 33 (see 3.6.2). This
Structure consists of the Value as a float-number and a Status-Byte. The Status-Byte consists of three areas:

Bit7 | Bit6 Bit5 | Bit4 | Bit3 | Bit2 Bit1 | Bit0
Quality Quality Substatus Limits

Quality
0: bad
1: uncertain
2: good (Not Cascade)
3: good (Cascade)

Substatus for BAD
0: non-specific
: configuration error
: not connected
: device failure
: sensor failure
: no communication (last usable value)
: no communication (no usable value)
: out of service

NO AR WN -

Substatus for UNCERTAIN
0: non-specific
1: last usable value
: substitute-set
:initial value
: sensor conversion not accurate
: engineering unit range violation (unit not in the valid set)
: sub-normal
: configuration error
: simulated value
: sensor calibration

OQoOoO~NOOOPAWN

Substatus for GOOD (Non-Cascade)
0: ok
: Update Event
: active advisory alarm (priority < 8)
: active critical alarm (priority > 8)
: unacknowledged update event
: unacknowledged advisory alarm
: unacknowledged critical alarm
: initiate fail safe
: maintenance required

©CONONAWN

Substatus for GOOD (Cascade)
1ok

: initialization acknowledged
: initialization request

: not invited

: reserved

: do not select

: local override

- O

OO WN

Limits:

ok

: low limited
: high limited
. constant

WN 2O
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5. Operation at the Converter

5.1 Indications on Display

The converter has a two line LC-Display. The measurement values to be displayed are selected in submenu
,Display” (see Transducerblock rel.Index 76 to 79). Therefore the following selections are available:

PA Adr+State

TB MassFlow Value
TB MassFlow Status
TB VolFlow Value

TB VolFlow Status

TB Density Value

TB Density Status

TB Temperature Value
TB Temperature Status
TB TotMass >F Value
TB TotMass >F Status
TB TotMass <R Value
TB TotMass <R Status
TB TotVol >F Value
TB TotVol >F Status
TB TotVol <R Value
TB TotVol <R Status

FB Al1 Out
FB Al1 Status
FB Al2 Out
FB Al2 Status
FB AI3 Out
FB Al3 Status
FB Al4 Out
FB Al4 Status

FB TOT1 Total
FB TOT1 Status
FB TOT2 Total
FB TOT2 Status

5.1.1 Adr+State
The Bus-Address and the Status are displayed during cyclic Communication (STOP, CLEAR or OPERATE):

PA Adr 6 STOP
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5.1.2 TB ... Value

The actual value of the output from the Transducerblock is displayed, which it sends over the ,Channels® to the
Functionblocks.

5.1.2.1 TB MassFlow Value
The value of MASS_FLOW (Transducerblock rel. Index 21) is displayed.

TB MasF 123.45

51.2.2 TB MassFlow Value
The value of VOLUME_FLOW (Transducerblock rel. Index 17) is displayed.

TB VolF 123.45

5.1.2.3 TB Density Value
The value of DENSITY (Transducerblock rel. Index 25) is displayed.

TB Dens 123.45

51.24 TB Temperature Value
The value of TEMPERATURE (Transducerblock rel. Index 29) is displayed.

TB Temp 123.45

51.25 TB TotMass >F Value

The value of Transducer-Block internal Mass-Totalizer >F (Transducerblock rel. Index 78) is displayed.

TB Tm>V 123.45

51.2.6 TB TotMass <R Value

The value of Transducer-Block internal Mass-Totalizer <R (Transducerblock rel. Index 80) is displayed.

TB Tm<R 123.45

51.2.7 TB TotVolume >F Value

The value of Transducer-Block internal Volume-Totalizer >F (Transducerblock rel. Index 82) is displayed.

TB Tv>F 123.45

51.2.8 TB TotVolume <R Value

The value of Transducer-Block internal Volume-Totalizer <R (Transducerblock rel. Index 84) is displayed.

TB Tv<R 123.45
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513 TB ... Status

The actual output value of the Transducerblock is displayed, which it sends over the ,Channels to the
Functionblocks.

5.1.3.1 TB MassFlow Status
The Status of MASS_FLOW (Transducerblock rel. Index 21) is displayed.
TB MasF GOOD

5.1.3.2 TB MassFlow Status
The Status of VOLUME_FLOW (Transducerblock rel. Index 17) is displayed.

TB VolF GOOD

5.1.3.3 TB Density Status
The Status of DENSITY (Transducerblock rel. Index 25) is displayed.
TB Dens GOOD

5.1.34 TB Temperature Status
The Status of TEMPERATURE (Transducerblock rel. Index 29) is displayed.

TB Temp GOOD

5135 TB TotMass >F Status

The Status of the Transducer-Block internal Mass-Totalizer >F (Transducerblock rel. Index 78) is displayed.

TB Tm>V  GOOD

51.3.6 TB TotMass <R Status

The Status of the Transducer-Block internal Mass-Totalizer <R (Transducerblock rel. Index 80) is displayed.

TB Tm<R GOOD

51.3.7 TB TotVolume >F Status

The Status of the Transducer-Block internal Volume-Totalizer >F (Transducerblock rel. Index 82) is displayed.

B Tv>V  GOOD

51.3.8 TB TotVolume <R Status

The Status of the Transducer-Block internal Volume-Totalizers <R (Transducerblock rel. Index 84) is displayed.

TB Tv<R GOOD
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514 FB Al1...4 Out

The Out-Value of the particular Al-Block is displayed. The decimal places are derived from Decimal-Point in the
OUT_SCALE-Structure. The displayed Unit is UNIT_INDEX from the OUT_SCALE-Structure.

ATl 123.45m3/h

5.1.5 FB TOT 1 and 2 Total
Here the Total-Value of the particular Totalizer-Block is displayed. The displayed Unitis UNIT_TOTAL.

T1 1.2345m3

51.6 FB Al Status and FB TOT Status

Here the Actual-Mode of the particular Block and the of the Output-Variables (Out.Status or Total.Status) are
displayed:

AI1 AUTO GOOD

After the Status, when required, the Substatus is displayed as a number. Example: BAD 4 indicates Status is BAD,
Substatus is 4 = sensor failure (Substatus-Coding see Chapter 4.6).
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52 Submenu Data Link

521 PA Address

Here the actual PA-Address is displayed and can be changed. Addresses from 0 to 126 can be entered.
See also 2.3

PA Address
126

When Switch 8 (see 2.3.1) is closed and the Address is defined by the DIP-Switch settings, this is displayed. No
entry is possible from the keypad.

PA Address
10 set by switch

An Address-Change using the Communication is not possible during cyclic communication.

522 IdentNr Selector

Here the Ident-Number-Selector setting is displayed and can be changed.

IdentNr Selector
FCM2000 0849

Selections:

e Profiles 9742

e FCM2000 0849
e Profiles 9700

523 Al Channel

Here the set Channel of the Al-Block Is displayed and can be changed. When setting the Channel the PV_SCALE
and OUT_SCALE Structure are set base on the Channel setting.

AIl Channel
TB MassFlow

Selections:

TB Mass Flow
TB Volume Flow
TB Density

TB Temperature
TB TotMass >F
TB TotMass <R
TB ToVol >F
TB TotVol <R
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524 TOT Channel.

Similar to the Al-Channel. The only selections available are:
e TB Mass Flow
e TB Volume Flow

TOT1 Channel
TB Mass Flow

When setting the Channel the Volume- or Mass-Unit of the Channels is copies from UNIT _TOT
(Example kg/h — kg).

525 TB Diagnosis_Mask_Extension

Here the Mask to mask the Diagnosis_Extension is displayed and can be set (see Transducerblock rel. Index 131
and Chapter 4.3). Without pressing the Enter-Key the entire Diagnosis_Extension hexadecimal is displayed.

TB DiagExtMask
OxFFOFFE010008

After pressing the Enter-Key each Bit can be individually turned on or off. This is displayed in the first line:

Byte 0 Bit 0 OFF
Empty pipe

The second line shows the meaning of the particular Bit in clear text.
Operation: Use the Data and Step keys to select the Bit, use ENTER to turn the Bit on/off, use CE (or 20 sec no
key stroke) to exit the Menu.

Information: Byte 5 Bit 3 ,** Simulation **“ can not be turned off.

526 Revision Communication Software

Here the Version the Communications-Software is displayed.

CommSoftwareRev:
2.11.0.12

5.2.7 Dip Switch

Here the setting of the hardware address switch and, if valid, the PA address is displayed.

Dip Switch

After Enter the present setting of the switch appears.

123456789A Adr.
—-—-x-xX--xxx 20
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53 Submenu Status

In the submenu Status the following menus in the PA-Software for Error and Warning-Simulation were expanded:

5.31 Simulation

This menu is only visible when the Service Code has been entered. Here the Error- and Warning-Simulation can be
turned on and off.

Simulation
Off

Information: After 5 minutes the Simulation is automatically turned off.

532 Error Simulation

This menu is only visible when the Error- and Warning-Simulation is turned on. Here the four Byte Simulation value
for the Error Register can be entered.

Error Simulation

It is possible to turn every Bit in the four Bytes on and off individually. This is displayed in the first line: the second
line shows the meaning of the particular Bit in clear text.

Byte 0 Bit 0 OFF
Internal Fram

Operation: Use the Data and Step keys to select the Bit, use ENTER to turn the Bit on/off, use CE (or 20 sec no
key stroke) to exit the Menu. Pressing a key in this menu resets the automatic deactivation time for the Simulation
back to 5 minutes.

5.3.3 Warning Simulation

This menu is only visible when the Error- and Warning-Simulation is turned on.

Here the two Byte Simulation value for the Warning Register can be entered. The operation is similar to the ,Error
Simulation“ operation.

70



AL ED ED
I | ][]

6. Start-up

6.1 Information for Al-Block

When writing the Al-Channel the PV_SCALE and OUT_SCALE (in- and output-scaling of the Al-Block) are set to
their appropriate values:

Channel 256+17 = 273: VOLUME_FLOW
Scaling: - (QmMax / DensityMin) to + (QmMax / DensityMin)
DensityMin = 0.5kg/l
Unit: TB-Parameter VOLUME_FLOW_UNITS (Rel.Index 18)

Channel 256+21 = 277: MASS_FLOW
Scaling: -QmMax to +QmMax
Unit: TB-Parameter MASS_FLOW_UNITS (Rel.Index 22)

Channel 256+25 = 281: DENSITY
Scaling: 0.5 to 3.5 kg/l (or corresponding value in other units)
Unit:  TB-Parameter DENSITY_UNITS (Rel.Index 26)

Channel 256+29 = 285: TEMPERATURE
Scaling: -50 to 180 C (or corresponding value in other units)
Unit: TB-Parameter TEMPERATURE_UNITS (Rel.Index 30)

Channel 256+81 = 337 Transducer-Block internal Mass-Totalizer >F
Channel 256+83 = 339 Transducer-Block internal Mass-Totalizer <R
Scaling: 0 to 10000000
Unit:  TB-Parameter “Unit Mass-Totalizer” (Rel.Index 60)

Channel 256+85 = 341 Transducer-Block internal Volume-Totalizer >F
Channel 256+87 = 343 Transducer-Block internal Volume-Totalizer <R
Scaling: 0 to 10000000
Unit:  TB-Parameter “Unit Volume-Totalizer” (Rel.Index 61)

When QmMax is written over the PA-Bus or a Parameter is changed which indirectly affects QmMax (Meter Size,
Unit, ...) and Channel 273 is set, the Scaling in the Al-Block is automatically adjusted to suit.
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6.2 Information for Totalizer Block

The Units in the Totalizer-Block are derived from ,,Unit Qm* (TB rel. Index 57) or ,Unit Qv* (TB rel. Index 58), not
from ,Unit Mass-Totalizer” (rel. Index 60) or from ,Unit Volume-Totalizer” (rel. Index 61).

Example: Unit Qm = kg/h, Unit Totalizer = t
— The Transducer-Block-internal Mass-Totalizer (rel. Index 81 and 83) counts in t.
— The Totalizer-Block integrates the flowrate in kg/h. Therefore the Totalizer-Block-Unit is kg.
In the Totalizer the Channel-Value is periodically totaled:
Total.Value = Total.Value + Channel.Value

The time basis for the Channel-Unit (/s, /m, /h, /d) is considered. Therefore the Totalizer-Block can operate with all
possible Channel-Units (see Transducer Block rel. Index 57 and 58).
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