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1. Hardware

The FF interface is realized as gateway. The FF software with communication stack and function blocks is
running inside the gateway. The flowmeter has HART communication. Flowmeter parameters are mapped by
HART communication into the transducer block. Because of some special HART commands and an increased
HART baudrate there are no disadvantages in speed.

FXE4000
Flowmeter with Gateway
HART- HART
Mains power Communication < > gles?(urce
OCl .
supply |so|a_ted FF Bus
bus-interface FF
Transducer —>
Block
Funktion
Blocks

The gateway needs power supply from mains power supply side and additionally from the bus for operation. If
the bus is not connected or switched off, then the gateway is not working and FXE4000 displays
“Gateway inactive” on its local display.
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1.1 Hardware Switch

The switch can be found inside the housing. It has tobe checked, if it is allowed to open the housing (for
example take care to explosion proof rules).

Switch 1 = Simulate Enable
off = Simulation Mode disabled
on = Simulation Mode enabled
The switch position is displayed via the resource block within the parameter BLOCK_ERR.

“Simulation Mode enabled” only allows to make a simulation, but don’t activate the simulation.
Simulation is switched on or off using the parameter “Simulate” (structure on index 9 of the Al-block)

Switch 2 = Write Protect
off = Write Protect disabled
on = Write Protect enabled
The switch position will be displayed via the resource block using the parameter WRITE_LOCK.

Enabling Write Protection prevents writing of block parameters.




Flowmeter FXE4000
Interface Description FOUNDATION Fieldbus

2. Version

There is an older version of the FF implementation of the FXE4000:

Actual Device Rev. 2 Older Device Rev. 1
Function blocks 3*Al,1*PID 1*Al
Transducer block contains Most flowmeter Only a few flowmeter
parameters parameters
LAS Yes No

Both versions have the same device type code 0x16, but different Device- and DD-Revisions.

2.1 Actual Device Rev. 2

MANUFAC ID 0x320 = ABB Manufacturer identification number.
DEV_TYPE 0x16 = FXE4000 Manufacturer model number of device.
DEV_REV 2 Manufacturer revision number of device.
DD REV 1 Revision of the Device Description of device.
Files:
020101.CFF (02 = Device Revision, 01 = DD-Revision, 01 = CFF-Revision)
0201.FFO (02 = Device Revision, 01 = DD-Revision)
0201.SYM

2.2 Older Device Rev. 1

MANUFAC _ID 0x320 = ABB Manufacturer identification number.
DEV_TYPE 0x16 = FXE4000 Manufacturer model number of device.
DEV_REV 1 Manufacturer revision number of device.
DD REV 2 Revision of the Device Description of device.
Files:
010202.CFF (01 = Device Revision, 02 = DD-Revision, 02 = CFF-Revision)
0102.FFO (01 = Device Revision, 02 = DD-Revision)
0102.SYM
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3. Block-Overview

The device contains the following FF-Blocks:

1 x Resource Block

1x Transducer Block
3 x Al Block (Analog Input)
1x PID Block

The resource and analog input blocks are standard FF blocks. They entirely comply with the FF specification

FF-891-1.4.

The transducer block is an enhanced block. The parameters up to the relevant index 29 correspond to the
“Standard Flow with Calibration” block of the FF specification FF-903-3.0. The following parameterson from
index 30 are instrument specific.

3.1 Block Table Legend

The below table treats the following attributes:

Rel.Index:

Data-Type:

Size:

Storage Type:

Write:

Default Value:

Relative index of parameter within a block.

Data type of parameter. Some parameters are structures (DS-xx). These structures
are specified in chapter 3.8.

Size of the parameter in Bytes.

N =

D=

Static Parameter are store permanently (non-volatile). When writing a static
parameter the Static Revision Counter ST_REV of the respective block (Index 1 in
each block) will be incremented by one.

Non-volatile parameters will be stored permanently. When writing non-volatile para-
meters ST_REV remains unchanged.

Dynamic Parameter will be lost during powering off.

Parameter can partially only be written in certain operating modes (MODE_BLK, Index 5, sub
parameter Target)

00s:
Man:
Auto:
Cas:
RCas:
ROut:

Parameter can be written in Target-Mode ,Out of Service®.
Parameter can be written in Target-Mode ,Manual*.
Parameter can be written in Target-Mode , Auto”.

Parameter can be written in Target-Mode ,Cascade”.
Parameter can be written in Target-Mode ,Remote Cascade”.
Parameter can be written in Target-Mode ,Remote Out”.

Basic settings of the parameters.
The parameter RESTART (Index 16 within Resource Block), selection ,Restart with defaults®,
allows resetting of the parameters to default values.
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3.2.2 Resource Block Parameter, sorted according to names
Parameter Index
Name
ACK_OPTION 38
ALARM_SUM 37
ALERT_KEY 4
BLOCK_ALM 36
BLOCK_ERR 6
CLR_FSTATE 30
CONFIRM_TIME 33
CYCLE_SEL 20
CYCLE_TYPE 19
DD_RESOURCE 9
DD_REV 13
DEV_REV 12
DEV_TYPE 11
FAULT_STATE 28
FEATURE_SEL 18
FEATURES 17
FREE_SPACE 24
FREE_TIME 25
GRANT_DENY 14
HARD_TYPES 15
ITK_VER 41
LIM_NOTIFY 32
MANUFAC_ID 10
MAX_NOTIFY 31
MEMORY_SIZE 22
MIN_CYCLE_T 21
MODE_BLK 5
NV_CYCLE T 23
RESTART 16
RS_STATE 7
SET_FSTATE 29
SHED_RCAS 26
SHED_ROUT 27
ST_REV 1
STRATEGY 3
TAG_DESC 2
TEST RW 8
UPDATE_EVT 35
WRITE_ALM 40
WRITE_LOCK 34
WRITE_PRI 39

11
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3.3 Analog Input Block

The measurement calculation takes place within the transducer block. The transducer block internally provides
the measurement values via “Channels”. The cyclic output of the measurement values takes place via the analog
input blocks (Al block). The FXE4000 converter provides three Al blocks.

FXE4000 Converter

| Analog Input Block 3

Transducer block
‘I Analog Input Block 2
measurement- Channel 1 |--- Analog Input Block 1 | [—f———-- » OUT3
calculation >
Tlenil. € P handiing [T ->0ouT1

An Al block executes different tasks, such as change of scaling, alarm handling, simulation etc. - see the following

description:

3.3.1 Analog Input Block Diagram

R

----4--- Channel

Simulate Convert: Cutoff Filter Output
L _p| L_TYPE L _ L _ I R I
> XD_SCALE > > i > g
OUT SCALE ! '
T [}
v v
FIELD_VAL PV +
Alarm:
Hi_Hi
Hi
Lo
Lo_Lo

Channel:

Simulate:

Using the channel parameter (index 15) you can choose the measured value to be transferred
from the transducer block.

The simulate parameter is a structure (see 3.8.10). You can activate a simulation by means of
the sub-parameter “Simulate En/Disable”. The sub-parameter “Simulate-Value” indicates the
simulation value which will be processed instead of the channel value.

Note: The simulation can solely be activated if the hardware switch “Simulation Enable” is set to
“on”, see 1.1.
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Convert:

Cut off:

Filter:

Alarm:

Converting is determined by the parameters L_TYPE, XD_SCALE and OUT_SCALE.

The scaling structures (see 3.8.3) dispose of the Sub-Parameters EU100%, EU0%, Unit and
Decimal Point.

The channel value will be scaled to a percent value (FIELD_VAL) using the XD_SCALE
according the following formula :

FIELD_VAL = 100 * (Channel-Value — EU0%) / (EU100%-EU0%)

L_TYPE can be of the following values:

Direct: With direct the entry value will be directly transferred to PV (Primary Analog Value, index
7). There will be no change of scaling:

PV = Channel Value
Structures XD_SCALE and OUT_SCALE have to be adjusted identically.

Indirect: The percent value FIELD VAL will be scaled to PV (Primary analog Value) using
OUT_SCALE:

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

Indirect Square Root: Similar to direct. Additionally a roots function will be calculated
PV = sqrt (FIELD_VAL / 100) * (EU100% - EU0%) + EU0%

This function is equivalent to a low flow cut-off. It will be activated via a bit in IO_OPTS (index
13). If the PV value calculated undershoot the LOW_CUT value (index 17), PV will be set to 0.

Using the parameter PV_FTIME (index 18) you may set a damping time expressed in seconds.

Four different alarms are available: Hi_Hi, Hi, Lo and Lo_Lo. For each of these alarms, the
threshold ..._LIM and the priority ..._PRI can be set (index 25 to 32).
A detected will be entered into a structure ..._ALM (index 33 to 36).

13
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3.3.3 Analog Input Block Parameter, sorted according to names
Parameter Relative
Name Index
ACK_OPTION 23
ALARM_HYS 24
ALARM_SUM 22
ALERT_KEY 4
BLOCK_ALM 21
BLOCK_ERR 6
CHANNEL 15
FIELD_VAL 19
GRANT_DENY 12
HI_ALM 34
HI_HI_ALM 33
HI_HI_LIM 26
HI_HI_PRI 25
HI_LIM 28
HI_PRI 27
IO_OPTS 13
L TYPE 16
LO_ALM 35
LO_LIM 30
LO_LO_ALM 36
LO_LO_LIM 32
LO_LO_PRI 31
LO_PRI 29
LOW_CUT 17
MODE_BLK 5
ouT 8
OUT_SCALE 11
PV 7
PV_FTIME 18
SIMULATE 9
ST_REV 1
STATUS_OPTS 14
STRATEGY 3
TAG_DESC 2
UPDATE_EVT 20
XD_SCALE 10
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3.4

PID Block

The PID block offers all functions for a proportional, integral and derivate control algorithm. It also has functions for
scaling, limiting, alarm handling, tracking, a feed forward algorithm, etc.

3.4.1

PID Block Diagram

The PID block has following structure:

FF_VAL

BKCAL_IN

TRK_IN_D

CAS_IN

TRK_VAL

%% [ ]

RCAS_IN K_’

!

Mode

s

Scaling and
Filtering
PV_SCALE
PV_FTIME

[ ]

Feed forward-
> calculation
FF_SCALE
FF_GAIN
Bypass
> BYPASS T ROUTLIN
Setpoint PID- OUT scaling
SP RATE_DN Agoritnm | y w 83 | SUT I L
— = —@—p| GAIN .\._> —
SP_RATE_UP RESET °® OUT_LO_LIM
SP_HI_LIM BAL_TIME OUT_SCALE
SP_LO_LIM > RATE
RCAS_OUT +
Alarm ROUT_OUT
—» HI_HI_LIM
HI_LIM
PV P LO_LIM
LO_LO_LIM
DV_HI_LIM
DV_LO_LIM
Tracking
P scaling
TRK_SCALE

BKCAL_OUT

ouT

The process value to be controlled is connected to the IN input. The value will be scaled with PV_SCALE and
filtered by a filter with time constant PV_FTIME. The scaled and filtered value is called PV (Primary analog Value).

The setpoint source is determined by the mode:

¢ AUTO mode:
e CAS mode:

¢ RCAS mode:

function block.

The SP parameter is used as setpoint.

written by a supervisory host computer.

In Cascade mode is CAS_IN input used as setpoint. This parameter comes from another

In Remote Cascade mode is the RCAS_IN-parameter used as setpoint. This parameter is

The setpoint value is limited by SP_HI_LIM and SP_LO_LIM. The setpoint ramp rate is limited (only in AUTO
mode) by SP_RATE_DN and SP_RATE_UP. The limited setpoint is called RCAS_OUT. This value will be used by
supervisory host computers in RCAS mode.
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The PID algorithm has tree parts:

Proportional control:

Integral control:

Derivate control:

The OUT value is proportional to the deviation of process value and setpoint. The
proportional factor is the GAIN parameter. The disadvantage of a proportional control is,

that there is a remaining deviation. This deviation can be removed by an integral control.

The integral OUT value is determined by the integration of the deviation. The time constant
is the RESET parameter.

The derivate OUT value is determined by the changing rate of the deviation. The time
constant is the RATE parameter.

The OUT value of the PID algorithm is the sum of all tree control parts.
Feed forward calculation can be done with the input FF_VAL and the parameters FF_SCALE and FF_GAIN.

Tracking can be done with the input TRK_VAL. This value is scaled by TRK_SCALE. To enable tracking, set in
CONTROL_OPTS ,Track enable” or ,Track in Manual“. Then switch on tracking in TRK_IN_D. The actual mode will
changed to LO (Local Overwrite).

3.4.2 Mode
Priority | Mode Meaning
7 00S Out of Service Out of Service.
6 IMan Initialisation Manual | Step on way to Cascade mode, OUT follows BKCAL_IN.
5 LO Local Override Tracking-Mode:
Output OUT follows input TRK_VAL.
4 Man Manual Manual mode
3 Auto Automatic PID-Algorithm is working:
Setpoint : Parameter SP
Process value: Input IN
Output . Parameter OUT
2 Cas Cascade PID-Algorithm is working:
Setpoint : Input CAS_IN
Process value: Input IN
Output : Parameter OUT
1 RCas | Remote Cascade PID-Algorithm is working:
Setpoint : Parameter RCAS_IN
Process value: Input IN
Output . Parameter OUT
0 ROut Remote Output PID-Algorithm is not working. The PID block gets the setpoint from a

supervisory host in ROUT_IN parameter and sends it to ROUT_OUT
parameter.
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Flowmeter FXE4000
Interface Description FOUNDATION Fieldbus

344 PID-Block, sorted according to names

Parameter Index
Name

ACK_OPTION 46
ALARM_HYS 47
ALARM_SUM 45
ALERT_KEY 4
BAL_TIME 25
BK_CAL_HYS 30
BK_CAL_OUT 31
BKCAL_IN 27
BLOCK_ALM 44
BLOCK_ERR 6
BYPASS 17
CAS_IN 18
CONTROL_OPTS 13
DV_HI_ALM 64
DV_HI_LIM 57
DV_HI PRI 56
DV_LO ALM 65
DV _LO LIM 59
DV_LO PRI 58
FF_GAIN 42
FF_SCALE 41
FF_VAL 40
GAIN 23
GRANT _DENY 12
HI_ALM 61
HI_HI_ALM 60
HI_HI_LIM 49
Hl_HI_PRI 48
Hl_LIM 51
HI_PRI 50
IN 15
LO ALM 62
LO LIM 53
LO LO ALM 63
LO LO LIM 55
LO LO PRI 54
LO PRI 52
MODE_BLK 5
ouT 9
OUT _HI_LIM 28
OUT LO LIM 29
OUT_SCALE 11
PV 7
PV_FTIME 16
PV_SCALE 10
RATE 26
RCAS _IN 32
RCAS OUR 35
RESET 24
ROUT _IN 33
ROUT_OUT 36
SHED_OPT 34
SP 8
SP_HI LIM 21
SP LO LIM 22
SP_RATE DN 19
SP_RATE_UP 20
ST _REV 1
STATUS _OPTS 14
STRATEGY 3
TAG_DESC 2
TRK_IN_ D 38
TRK_SCALE 37
TRK_VAL 39
UPDATE_EVT 43
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Flowmeter FXE4000
Interface Description FOUNDATION Fieldbus

3.45 Example for PID control

3.4.5.1

The flow in a pipe should be controlled by a positioner. The setpoint is constant.

Constant setpoint

Flowmeter Positioner

AI ......... > PID ......... > AO

=\
'

The process value is measured by a flowmeter. The flow value is available as Al block. The constant setpoint is
in the SP parameter inside PID block. The OUT value is send to an AO block of a positioner. It is necessary to

make a back calculation connection from AO back to PID to get bumbles mode switching. The mode of the PID
block is AUTO.

BKCAL_IN BKCAL_OUT
= = |
Al u ouT IN - AUTO
3.45.2 External setpoint

An external setpoint from another function block can be connected to the CAS_IN input of the PID block. The
mode of the PID block must be CAS (Cascade).

BKCAL_IN BKCAL_OUT
5 =1
Al 1 I: ouT CAS_IN :I PID ouT CAS_IN AO
IN CAS
]
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Flowmeter FXE4000

Interface Description FOUNDATION Fieldbus

3.4.5.3

Cascade PID blocks

It is possible to cascade PID blocks. This example has an inner control loop with PID2, which gets the process
value from AI3 and the setpoint from PID1. The outer control loop with PID1 gets the process Value from Al2
and the setpoint from Al1. Both PID’s are in cascade mode. Both PID’s need back calculation paths for bumbles

mode switching.

Al1

OUT CAS_IN

BKCAL IN

BKCAL_OUT

]
]

Al 2

ouT

IN

]

PID 1

[
[

ouT

Al 3

CAS_IN
== e :I

ouT

BKCAL_IN

BKCAL_OUT

5

IN:|

PID 2

ouT

CAS_IN

3]

AO
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Flowmeter FXE4000
Interface Description FOUNDATION Fieldbus

3.5 Transducer Block

The Transducer Block contains all instrument specific parameters and functions needed for flow measurement
and calculation.

3.5.1 Channels und Units

The transducer block within the FXE4000 provides 3 measurements in so-called channels. Each Al block
disposes of one channel parameter (index 15). This channel parameter decides which channel will be
transferred from the TB to the Al. Each channel disposes of one physical unit. This unit has to comply with the
XD-scale-unit of the Al blocks. Should it fail to do so, the Al block cannot be set to auto-mode.

Channel 1: PRIMARY_VALUE (Index 14) = Flow value
Unit: PRIMARY_VALUE_RANGE (Index 15, equal to TB-Parameter “Range unit”, Index 48).

Channel 2: SECONDARY_VALUE (Index 28) = Totalizer >F
Unit: SECONDARY_VALUE_UNIT (Index 29, equal to TB-Parameter “Totalizer unit”, Index 49).

Channel 3: SECONDARY_VALUE_2 (Index 30) = Totalizer <R

Unit: SECONDARY_VALUE_UNIT_2
(Index 31, equal to TB-Parameter “Totalizer unit”,
Index 49).

Noe: The gateway has no integrator function blocks. Instead the flowmeter internal totalizer are mapped into the
transducer block and can be selected by the channnel of the Al blocks.

FXE4000
i Gatewa
Flowmeter with | HART > Yy
HART Transducer
communication Block Channel
Flow value ------f---=---=-- - Flow value - S -P
2
Totalizer>F —————~7~"—~""""""""""~ "» Totalizer >F {----------- '> ‘ FF F’F Bus

3
Totalizer <R —-—-—-f-—=—=—-—-- - Totalizer <R ______ | Al-Block 3
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Flowmeter FXE4000
Interface Description FOUNDATION Fieldbus

3.53 Transducer Block Parameter, sorted according to names

Parameter name Index SECONDARY_VALUE_2 30
Adjust detector empty pipe 57 SECONDARY_VALUE_UNIT 29
Alarm empty pipe 54 SECONDARY_VALUE_UNIT_2 31
ALERT_KEY 4 SENSOR_CAL_DATE 25
Analog range 78 SENSOR_CAL_LOC 24
BLOCK_ALM 8 SENSOR_CAL_METHOD 23
BLOCK_ERR 6 SENSOR_CAL_WHO 26
CAL_MIN_SPAN 18 SENSOR_RANGE 21
CAL_POINT_HI 16 SENSOR_SN 22
CAL_POINT_LO 17 SENSOR_TYPE 20
CAL_UNIT 19 Service-Code 80
Cal-fact 38 Short model no. 36
Calibration 83 Span adjust <R 85
Calibration date 104 Span adjust >F 84
Calibration mode 82 Span Cs 12.5 Hz 92
COLLECTION_DIRECTORY 12 Span Cs 25 Hz 94
Communication-Tag 107 Span Cs 6.25 Hz 90
Custom-Tag 106 ST_REV 1
Damping 43 Start automatic adjust "Span adjust <R" 88
Debit Excitation 76 Start automatic adjust "Span adjust >F" 87
Density 45 Start automatic adjust "Zero adjust" 89
Detector e.pipe 53 Start automatic adjust"Primary span" 96
DIP-Switch 103 Start automatic adjust"Primary zero point" 97
Display 1st line 66 Start automatic System zero adjust 47
Display 1st line multipl. 68 Store device data to external EEPROM 102
Display 2st line 67 Store Primary Data 100
Display 2st line multipl. 69 STRATEGY 3
Error log 50 System zero adjust 46
Excitation 77 TAG_DESC 2
Filter 44 Threshold 55
Flow indication 72 Totalizer <R 61
Flowdirection 71 Totalizer <R reset 63
Frequency detector empty 56 Totalizer >F 58
Gateway-Software 33 Totalizer >F reset 60
Initialise external EEPROM 98 totalizer funct. 64
Instrument no. 81 Totalizer unit 49
Language 34 TRANSDUCER_DIRECTORY 9
LIN_TYPE 27 TRANSDUCER_TYPE 10
Load device data from external EEPROM 101 UPDATE_EVT 7
Load Primary Data 99 XD_ERROR 11
Low flow cut-off 42 FXE4000 Software 32
Mains interrupt 65 Zero adjust 86
Max alarm 51 Zero Cz 12.5 Hz 93
Message 105 Zero Cz 25 Hz 95
Meter size 35 Zero Cz 6.25 Hz 91
Min alarm 52

MODE_BLK 5

Operating mode 70

Order no. 37

Overflow <R 62

Overflow >F 59

Preamplifier 79

PRIMARY_VALUE 14

PRIMARY_VALUE_RANGE 15

PRIMARY_VALUE_TYPE 13

Pulse factor 40

Pulse width 41

QmaxDN velocity 73

Range 39

Range DN (Cal-factor) 75

Range unit 48

Range<.05RangeDN 74

SECONDARY_VALUE 28
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Flowmeter FXE4000

Interface Description FOUNDATION Fieldbus

3.6

3.6.1

Error handling

Mapping flowmeter error and status to Transducer block output parameters

Error and status register of the FXE4000 device are mapped to the Transducer block output parameters:

FXE4000 FF device

FF Gateway
FXE4000-HART: Transducer-Block: Channel Al Block
Error register HART PRIMARY_VALUE.Status S Tl
Status register SECONDARY_VALUE.Status Bt it T
SECONDARY_VALUE_2.Status  [-—-% --1-
Flowmeter Mapping to Mapping to
error and status PRIMARY_VALUE.Status SECONDARY_VALUE.Status and
= Flow value SECONDARY_VALUE_2.Status

= Totalizer >F and <R

Error 0 Detector empty pipe UNCERTAIN, non-specific UNCERTAIN, non-specific

Error 1 A/D-Converter BAD, sensor failure BAD, sensor failure

Error 2 Uref to small BAD, sensor failure BAD, sensor failure

Error 3 Flow > 130% UNCERTAIN, EU range violation UNCERTAIN, EU range violation
Error 4 Zero return

Error 5 EEPROM BAD, device failure BAD, device failure

Error 6 Totalizer BAD, device failure

Error 7 Positive Reference BAD, sensor failure BAD, sensor failure

Error 8 Negative Reference BAD, sensor failure BAD, sensor failure

Error 9 Excitation BAD, sensor failure BAD, sensor failure

Error A MAX-Alarm

Error B MIN-Alarm

Error C Primary BAD, device failure BAD, device failure

Error D -

Error E Totalizer >F BAD, device failure (only for Totalizer >F)
Error F Totalizer <R BAD, device failure (only for Totalizer <R)
Status 0 Automatic adjust running UNCERTAIN, non specific UNCERTAIN, non specific

Status 1 Automatic adjust

Status 2 Average measurement UNCERTAIN, non specific UNCERTAIN, non specific

Status 3 -

Status 4 Prot.cust.trans.

Status 5 -

Status 6 Simulation on UNCERTAIN, non specific UNCERTAIN, non specific

Status 7 Function test or Test mode on
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Flowmeter FXE4000
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3.6.2

Error handling of Al Blocks

Index 5: MODE_BLK

The Al Block goes to Out_of_Service, if
e Rescoure Block goes to Out_of_Service or
e Al Block has configuration error.

Index 6: BLOCK_ERR

Following error messages are supported

00S - If block is Out of Service.

SIMULATE_ACTIVE — If Simulation is activated (Al Index 9: Simulate structure).

CONFIG_ERROR - If Al Block has Configuration error.

INPUT_FAILURE - If PV (Al Index 7) has status BAD and the substatus is Device_Failure
or

Sensor_Failure and if Propagate_Fault_Forward is not activated in
STATUS_OPTS (Al Index 14).

Index 8: OUT

Status of OUT is:

If block is Out of Service — BAD, Substatus Out_Of_Service
If block has configuration error — BAD, Substatus Out_Of Service
If simulation is activated — Simulated status

Else — Status of PV

An Al configuration error may be:

Invalid Channel parameter (Al index 15)

Invalid L_Type parameter (Al index 16)

XD_SCALE (Al index 10) unit doesn’t match Channel unit
XD_SCALE and OUT_SCALE are not identical for L_Type = direct
Period_Of Executionis 0
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3.6.3 Error handling chain

Example 1:
Flowmeter has error 3 — flow > 130%
— Bit 3 in Transducer block error log register is set.
— Status of Channel 1 (flow value) is UNCERTAIN, Substatus EU range violation.
— Status of Al-Block PV and OUT is UNCERTAIN, Substatus EU range violation.

Example 2:
Flowmeter has error 1 — A/D-Converter
— Bit 1 in Transducer block error log register is set.
— Transducer block BLOCK_ERR shows Input Failure.
— Transducer block XD_ERROR shows I/O-error.
— Status of Channel 1 (flow value) is BAD, Substatus Sensor Failure.
— Status of Al Block PV and OUT is BAD, Substatus Sensor Failure.
— Al-Block BLOCK_ERR shows INPUT_FAILURE (if Propagate_Fault_Forward is not set in
STATUS_OPTS).

Example 3:
Resource-Block is switched to Out of Service:
— Al-Block also goes to Out of Service.
— Al-Block BLOCK_ERR shows Out of Service.
— Al-Block OUT.Status is BAD, Substatus Out_Of Service.
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3.7 Status-Byte

Measurement values are usually transferred as data structure DS-65 — Value & Status. In this structure a value
is a float number and a status information a byte. This status byte is splitted to the following parts:

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 BAD
0: Non-specific
1: Configuration Error
: Not Connected
: Device Failure
: Sensor Failure
: No Communication (last usable value)
: No Communication (no usable value)
: Out of Service

NOOAWN

Substatus UNCERTAIN

0: Non-specific

1: Last Usable Value
: Substitute
: Initial Value
: Sensor Conversion not Accurate
: Engineering Unit Range Violation
: Sub-normal

DB WN

Substatus GOOD (Non-Cascade)
0: Non-specific
1: Active Block Alarm
: Active Advisory Alarm (priority < 8)
: Active Critical Alarm (priority > 8)
: Unacknowledged Block Alarm
: Unacknowledged Advisory Alarm
: Unacknowledged Critical Alarm

OUrWN

Substatus GOOD (Cascade)
0: Non-specific
1: Initialisation Acknowledge
: Initialisation Request
: Not Invited
: Not Selected
: Local Override

: Fault State Active
: Initiate Fault State

ONO A WN

Limits:

: Not limited

: Low limited
: High limited
: Constant

WN -0
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3.8 Data structures
3.8.1 DS-64 — Block

E Element Name Data Type Size

1 Block_Tag Visible String 32

2 DD Member Id Unsigned32 4

3 DD Item Id Unsigned32 4

4 DD Revision Unsigned16 2

5 Profile Unsigned16 2

6 Profile Revision Unsigned16 2

7 Execution Time Unsigned32 4

8 Period of Execution Unsigned32 4

9 Number of Parameters Unsigned16 2

10 Next FB to Execute Unsigned16 2

11 Starting Index of Views Unsigned16 2

12 Number of View 3 Unsigned8 1

13 Number of View 4 Unsigned8 1
3.8.2 DS-65 — Value & Status — Floating Point Structure

E Element Name Data Type Size

1 Status Unsigned8 1

2 Value Float 4
3.8.3 DS-68 — Scaling Structure

E Element Name Data Type Size

1 EU at 100% Float 4

2 EU at 0% Float 4

3 Units Index Unsigned16 2

4 Decimal Point Integer8 1
3.8.4 DS-69 — Mode Structure

E Element Name Data Type Size

1 Target Bitstring 1

2 Actual Bitstring 1

3 Permitted Bitstring 1

4 Normal Bitstring 1
3.8.5 DS-70 — Access Permissions

E Element Name Data Type Size

1 Grant Bitstring 1

2 Deny Bitstring 1
3.8.6 DS-71 — Alarm Float Structure

E Element Name Data Type Size

1 Unacknowledged Unsigned8 1

2 Alarm State Unsigned8 1

3 Time Stamp Time Value 8

4 Subcode Unsigned16 2

5 Value Float 4
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3.8.7 DS-72 — Alarm Discrete Structure

E Element Name Data Type Size

1 Unacknowledged Unsigned8 1

2 Alarm State Unsigned8 1

3 Time Stamp Time Value 8

4 Subcode Unsigned16 2

5 Value Unsigned8 1
3.8.8 DS-73 — Event Update Structure

E Element Name Data Type Size

1 Unacknowledged Unsigned8 1

2 Update State Unsigned8 1

3 Time Stamp Time Value 8

4 Static Revision Unsigned16 2

5 Relative Index Unsigned16 2
3.8.9 DS-74 — Alarm Summary Structure

E Element Name Data Type Size

1 Current Bitstring 2

2 Unacknowledged Bitstring 2

3 Unreported Bitstring 2

4 Disabled Bitstring 2
3.8.10 DS-82 — Simulate — Floating Point Structure

E Element Name Data Type Size

1 Simulate Status Unsigned8 1

2 Simulate Value Float 4

3 Transducer Status Unsigned8 1

4 Transducer Value Float 4

5 Simulate En/Disable Unsigned8 1
3.8.11 DS-85 — Test Structure

E Element Name Data Type Size

1 Value 1 Boolean 1

2 Value 2 Integer8 1

3 Value 3 Integer16 2

4 Value 4 Integer32 4

5 Value 5 Unsigned8 1

6 Value 6 Unsigned16 2

7 Value 7 Unsigned32 4

8 Value 8 Float 4

9 Value 9 Visible String 32

10 Value 10 Octet String 32

11 Value 11 Date 7

12 Value 12 Time of Day 6

13 Value 13 Time Difference 6

14 Value 14 Bitstring 2

15 Value 15 Time Value 8
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4. Start-Up

This chapter is set out to provide a description of the device setup using National Instruments Fieldbus
Configuration System V2.3.

In addition to the instrument, you will require the following instrument-describing files for FXE4000
(000320/0016):

0201.ffo
0201.sym
020101.cff (not required for NI-Configurator)

These files will be delivered along with the instrument. They can likewise be obtained via the Fieldbus
Foundation Homepage www.fieldbus.org.

4.1 NI-Interface Configuration Utility

Initially, please, start the National Instruments© Program “Interface Configuration Utility”. Neither the NI-FBUS
Configurator nor the NI-FBUS program may be activated. Click on “DD info” and subsequently on “Import DD”.
Please enter the path to the ffo- (and sym-) file and press the “OK” button to import the files.

g NI-FBUS Interface Configuration Utility 2.3.6

0K

DL Info

Partl

|
|
Add Interface Device |
|

DD Info

The baze directony for your Device Descriptions K, |

IE:HNIFBLISHData'x
Cancel

[ Thiz field can be blank. if you do not

have manufacturer gpecific DD info | Impart DD... |
our stand Import DD

C:5HIFEL
Enter the ffo File Mame:
Ia:'xEIEEI'I ffa Browse... | S |

Import 0D Dialog will create subdirectonies under the baze directon
of Device Dezcription bazed on pour manufacturer 1D and Device
Type, and then copy ffo and .sym file there.

The ct
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4.2 Verify Hardware switch

Please check on device, whether or not the hardware switches 1 and 2 are set to off. Should this not be the
case, please change the setting to off (also feasible during instrument operation).

4.3 Connection Establishment

Please start the National Instruments© NI-FBUS Configurator. Subsequent to the connection establishment, the
following message should appear:

:,;g' MI-FBUS Fieldbus Configuration System [ver 2.3] : FCP1

File Edt “iew interfacel] Configure ‘Window Help

| w| 5| Bl%s|E)] =

=2-&3 interfacel-0

- Log/ Notes
¥ Network Parameters
i Schedule

b i'_'l Function Block Application
- % interface0-0 - ID=NIC_AT-FEUS_BA2D90_0
=1-E5 FI000 - ID=0003200016_FXE4000_12345
38| RB_FI000 [RB2)

-/T| TB_FI000 [FC)

24 AI_FIDOO (A1)

2d A1Z_FID0O (Al)

34 AI3_FI000 (Al)

34 PID_F1000 (PID)

This is the identifier (ID) structure:

000320 = manufacturer code ABB, hex

0016 = Device Type Code FXE4000, hex

_FXE4000_ = Device-name

12345 = serial umber of instrument expressed as 5-digit decimal figure
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4.4 Blocks Out of Service

Prior to configuring the instrument, please verify whether all blocks are “out of service” . Verification can be done
by opening (double click) the block display for each block:

@ PD_TAG_XE4000 : Al1_XE4000 [Al) Hi=] E3
| | | ! | | Apply Values
@®| =|w| 55| %= = : =
8| == [11_<E 4000 j21) B3| Bajam| |Rg]e8] E|;
E-ED interfacel-0 e =
% Log / Motes ¥ Periodic Updates |2 [E=1e] g,
Metwork, Parameters I
oo0s | Auto tanual
----- ] Schedule _I_I
""" 231 Funiction Block Application Diagniostics | Trends i Others
""" % interface0-0 - ID=NIC_AT-FBUS Frocess Scaling I Tunitig I Dpticns I Blarms
=23 PD_TAG_XE4000 - ID=0003200
_____ E HB_XE4I]I]I] [HBZ] FParameter | Walue s
----- [I] TB_XE4000 (FC) 2 SREDESE
----- a Al _XE4000 [Al] TARGET oos
----- 34 Al2_XE4000 [Al) ACTUAL oos
..... 34 AlI3_XE4000 [Al) PERMITTED Aubo | Man | 005
----- 2 PID_XE 4000 (PID) Do gEF‘M*‘-‘*L Auto
----- [z RESOURCE TZID [RB2] STATUS
----- T] TRANSDUCER (TSE) — QUALITY Bad _
..... 5] ANALOG OUTPUT [(AD —SUBSTATUS OutOfService
= - (AD) = LIMITS MotLimited
Bk 0uT
g‘mLUE 1
STATUS
— QUALITY Bad
FSUBSTATUS MaCornrm_witht ol zable' alue
= LIMITS MotLimited
& CHAMMNEL
E & FIELD_ WAl
WallJE 0 o
= STATIIS
! | _>I_I
Wirite Changes FRead all

If necessary, please set blocks to “out of service”.

NOTE: Both Target Mode and Actual mode have to be set to “O0S”.

4.5 Instrument and Block Tags

Please choose an PD-Tag (Physical device tag). To do so, please click on “FI000” using the right mouse button.
Using SET TAG, please enter a denomination for the respective instrument. Repeat this procedure to choose
tags for the blocks (RB2, FC, Al1, Al2, Al3, PID).

4.6 Resource Block

In general, no settings have to be adjusted within the resource block. Please, set the block to “Auto”.

4.7 Transducer Block

The transducer block contains all instrument specific parameters of the flow converter. If necessary make your
parameter settings. Then please set the block to “Auto”.
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4.8 Analog Input Block

Next you have to determine the unit handling. The measurements will be calculated within the transducer block
and provided by the channels. Each channel disposes of different units (see 3.5.1). Within the Al block this
value can merely be transferred (L_TYPE =direct) or the scale can be changed to another unit (L_TYPE
=indirect).

4.8.1 Unit with L_TYPE =Direct

Should within the Al block the L_TYPE (Index 16) be set to “Direct” will the structures XD_SCALE and
OUT_SCALE need to be set up identically. The entry value will be directly and with transformation be
transferred to OUT. The XD scale unit has to be identical with the channel unit.

Example:

The flow value shall be indicated in m3/h. Thus, please :

e Within the transducer block (Index 48) set “Range unit” to m3/h. Thus this unit displays the channel 1 value.
e Setthe L_TYPE within the Al-Block “Direct”

e Set the channel within the Al block to 1 in order to choose flow value (see 3.5.1)

e Within the Al block, please set the units XD_SCALE and OUT_SCALE likewise to m3/h.

e Recommendation (not necessary): set 100%-value in XD-Scale and OUT-Scale to the Range value
(Transducer-Block Index 39).

e All values in XD- and OUT_SCALE have to be adjusted identically.
e Set Al block to “Auto”.

Transducer Block Analog Input Block
Channel 1: 50 N XD-Scale: FIELD_VAL OUT-Scale: out
——»{100% : 100 | —®» 50% —» |100% : 100 |—» 50
0% :0 0% :0 (m3/h)
Unit : m3/h Unit : m3/h
o DecPnt: 2 DecPnt: 2
Range Unit: m3/h L_Type: direct

Channel: 1

Using automatic operation mode the channel 1 value (see above example: “50”) will automatically transferred
through the Al block and then be displayed as OUT value “50”.

FIELD_VAL indicates the measurement in input-(XD)-scaling expressed in percent, in this case “50”.

Info:  Both the 100% and the 0% values in the XD and OUT scale do not have to be identical with the real
measuring ranges of the converter. Both values do in no way represent any limit. Using the Al block you
can always enter measuring values differing from the indicated measuring range. E.g.: Taking the
above example it would be feasible to enter a measuring value of 200 (m3/h) without having to fear
difficulties during processing. FIELD_VAL would than amount to 200%.

Yet, it is recommended to adjust the Al scaling to the real measurement range. Thereto you have to
either enter the Cal factor (TB index 38) or Range value (TB index 39). The 0% value is 0. In that case
the FIELD_VAL will be indicated as a percentage of the real flow.

NOTE: Should alarms be used, the scaling of XD- and OUT_SCALE has to comply with the real measurement
range.
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4.8.2 Unit with L_TYPE=Indirect

Should within the Al block the L_TYPE (index 16) be set to ,indirect®, a change of scale as to the measured
within the Al block will be done. Using the XD_SCALE the channel value will be set to percent (= FIELD_VAL).
Using the OUT_SCALE structure, the percent value will be scaled to OUT value. The XD scale unit has to be
identical with the channel unit.

Thus a change of scaling to any suitable unit available with Foundation Fieldbus becomes feasible.

Example:

The flow value shall be displayed in ML/d (Megaliter/Day. For this purpose, the conversion factor has to be
known: 100 m3/h = 2400 m3/d = 2,400,000 L/d = 2.4 ML/d

Settings:

o Set “Range unit” (index 48) within transducer block to m3/h. Thus the channel 1 value will be displayed in
this unit.

e Set L_TYPE within Al block to indirect.

e Set Channel within Al block to 1 as to choose flow value (see 3.5.1)

e Set XD-Scale within Al block to 0 to 100 m3/h. The unit has to comply with the channel unit
e Set OUT-scale within Al block to 0 to 2.4 ML/d.

e Set Al block to “auto”

Transducer Block Analog Input Block
Channel 1: 50 _ XD-Scale: FlELDEVA'- OUT-Scale: out
T 100% : 100 | —» 50% — |100% : 2,4 > 12
0% :0 0% :0 (ML/d)
Unit : m3/h Unit : ML/
o DecPnt: 2 DecPnt: 2
Range unit: m3/h L Type: indirect

Channel: 1

Using the XD scaling, the channel 1 value (,50“ in this example) will then be automatically set to 50(%)

Info:  As is the case with L_TYPE = ,direct” the range of scaling does not necessarily have to be identical with
the measurement range of the instrument. You could also scale the instrument to, say, 0-1000 m3/h to
0-24 ML/d or even 0-1 m3/h to 0-0.024 ML/d. The percent value FIELD VAL would then differ
considerably, depending on the scaling chosen.

Should you want the percent value FIELD_VAL to be displayed as a percent value off the real flow, the
scaling range has to correspond to the real measurement range, i.e. to the Cal factor or Range value.
Example:

Range = 6 m3/h = 6*0.024 ML/d = 0.144 ML/d

In this case you would have to enter 0-6 m3/h with XD_SCALE and 0-0.144 ML/d with OUT_SCALE.
Then FIELD_VAL will show a percentage of Range, i.e. the real flow.

The alarm hysteresis ALARM_HYS (Al index 24) represents a percentage referring to OUT_SCALE.

Note: When using alarms OUT_SCALE has to correspond to the real measurement range.

Warning: With L_TYPE ,indirect” the converter does not verify scaling and unit of OUT_SCALE

It is feasible to choose any sensible or insensible units. The above example could for example
also be scaled at 0-100 m3/h to 0-100 kg/h, which, under certain circumstances could well be
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considered sensible. Yet, the scaling could also be set at 0-100 m3/h to 0-100 Celsius, which,
of course, makes no sense at all.

There is always a risk of faulty scaling. You could, e.g., set a scaling of 0-100 ML/d, which
would be incorrect.

This behaviour refers to the Foundation Fieldbus Al blocks. The operator takes the

responsibility of correctly setting the scale.

4.8.3 Summary, Al block settings

Minimum settings:

e Valid channel

e L_TYPE: direct or indirect

e XD_SCALE
e OUT SCALE

It is recommended to work with L_TYPE direct in order to avoid errors during change of scaling.

The following pictures show the settings at the National Instruments© NI-FBUS Configurator:

@ PD_TAG_XE4000 : Al1_XE4000 (Al) =1
Apply Walues

5 PD_TAG_XE4000 : Al1_XE4000 [Al) =1

IAI‘I_XE 4000 [&1)

B3|98| 2ol8m| «|Ea[es|

2]

Apply Values
i o W ] O 2 |

|AI1_><E 4000 (A1)

¥ Periodic Updates |2[sec]

IDDS Auta | Manuall

=|

¥ Periodic Updates |2 [zec) 3:
['ogs | ke Warial

Fracess | Scaling | Tuning | Options | Alams | Diagnostics | Trends | Others | Process  Scaling | Turing I Options I Blams | Diagnostics | Trends | Others |
Parameter | Walue | Parameter | Walue |
9 TAG_DESC SK Nt
E & MODE_BLK WaLUE a0
TARGET a0s STATUS
ACTUAL o0s QUALITY Bad
FERMITTED Auta | Man | 005 SUBSTATUS MonSpecific
MORMAL Auto LIMITS MotLimited
Be PV Bl out
WALLIE 0 WaLUE 1
STATUS STATUS
EQUALITY Bad EQUALITY Bad
SUBSTATUS MonS pecific SUBSTATUS MalComm_witht ol zablel/ alue
LIMITS MotLimited LIMITS MatLirmited
B our El % xD_SCALE
WalUE 1 EL_100 100
STATUS EL_O 0
QUALITY Bad *UMITS_INDEX meth
SUBSTATUS M oCamm_withMallsabletalue DECIMAL 0
LIMITS M otLirnited El# OUT_SCALE
M EL_100 100
_ EL_0 0
WALLIE 0% *UMITS_INDEX meth
STATUS 0
QUALITY Bad Direct
SUBSTATUS MonS pecific
LIMITS MotLimited
E QUALITY
SUBSTATUS
LIMITS
‘wiite Changes Read Al ‘wiite Changes Read Al
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4.9

PID Block

Following parameters have to set to be able to switch the PID block to AUTO mode:

Bypass:
Shed_Opt:
Gain:

SP:

Recommended: Off

Recommended: NormalShed_NormalReturn

As required by application
As required by application

Also recommended to set:

PV_SCALE
OUT_SCALE
RESET
RATE

The following pictures show some of the settings at the National Instruments© NI-FBUS Configurator:

Scaling of process variable at input IN
Scaling of output value OUT.

Time constant for integral control.
Time constant for derivate control.

E PD_TAG_XE 4000 : PID_XE 4000 [PID) =] E3
Apply Values
[PID_<E 4000 (PID) B38| Sn|gm| «|Eales) | 2]
" Periodic Updates |2 [zec) 3:
I 00s | Auto | Eascadel Manuall
Diagnostics I Trends I Others
Piocess | Sealing | Limits Turing | Options | Alams
Parameter | Walue |
Ee PV
YALUE 0
STATUS
QuUaLITY EBad
SUBSTATUS MonSpecific
LIMITS MotLimited
B 0uT
WALUE a
STATUS
QUALITY Bad
SUBSTATUS OutDfService
LIMITS MotLimited
B4 N
YALUE 1]
STATUS
QuUaLITY Bad
SUBSTATUS OutDfService
LIMITS MotLimited
05ec
off
1
[1. 41N
05ec
05ec
1]
QuUaLITY Bad
SUBSTATUS OutDfService
LIMITS MotLimited
% FF_GAIN a
‘wiite Changes Fiead All

EE PD_TAG_XE4000 : PID_XE 4000 (PID) 1 =]
Apply Values

IF'ID_XE 4000 (FID)

o] ) e | A L2 R

[T Periodic Updates

|2 sec) 3:

IDDS Auto | Cascadel Manuall

2|

Diagnostic: I Trends | Others
Frocess | Secaling | Limits: | Tuning Options | Alarmg

Parameter | Walue |
E & GRANT_DENY

GRANT 0x00

DENY 0=00
@ CONTROL_OPTS 0=0000
& STATUS_OPTS 0=0000
@ SP_RATE_DN 1.HIMF PY/Sec
@ S5P_RATE_UP 1.HINF P /Sec
& SP HI_LIM 100
& SP L0 LIM i
@ *SHED_OPT MormalShed_MomalReturn

‘wiite Changes Fead Al
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410 Function Block Application

A function block application must be created. Therefore open the function application window block by mouse

double click. Then pull the required function blocks with the mouse into this window and connect the blocks with
the wiring tool.

1
,;ﬂ MI-FBUS Fieldbus Configuration Spstem [ver 2.3) : FCP1 - [interface0-0 : Function Block Application]
ﬂ File Edit View Epnfigure Zoom Window Help

v JRETES]
S]] = [Coop Time =1sec =] [Stale Limit = 1 = & 2|0 & @lslols &(m
&8 interfacel-0 : e
Log / Motes _ A
Metwark, Pa%eters 3d AT1_XEA000 (AT)
Schedule

OUT [s—
Function Block Application

. &larms
interface0-0 - ID=NIC_AT-FBUS_BA2DAD_D _' ,—:
~ Trends

o

3 FID_®EA00 (FID) o

| 1 OUT s—
ABB TZID-C-120-TAG - ID-0003200028-TZID-C-120-10P 2002 B CAS I [BECAL OUT W
35| RESDURCE TZID (RB2) — BECAL [N [Afams B
[Z| TRANSDUCER (T5B) PTEE DT [Teonds B
24 ANALDG_DUTPUT (40) W TRE VAL
B FF VAL

24 ANALOG_QUTPUT (A0)

|
Lo Caz N [OUT =

BECAL OUT pa——
e s e =

Trends
|

o
1« | 3
LINK

"interfacel-0" is currently idle. ;l
-
Status {DewriadEresy |4 | v
Fieady

02/12/03 03:54:03
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411 Schedule

The schedule window shows the timing of the function block application. This will be created automatically by
the NI Configurator.

I-FBUS Fieldbus Configuration System [ver 2 3] - [interface0-0 - Schedule]

M4 Flle Edit Miew Configue Window Help =13

=|w| H| 5| 5B(88|E  [rtetac0- DNC_ATFE] [100msdy <] % 2] ~| 2]
E-&D interfacel-0 ms
- Log / Notes 100 200 300 400 500 600 700 200 oS00 1000
- Metwork P. b
-2 Schedule j: Function Block Application
ﬂ Furction Black Applcation GEOOP Time = I sec (opfimized)| ] [ Loop|Time = |sec (opfimized)
-2 interface0-0 - ID=NIC_AT. 24 AlL_EEADNO (AD) 2 o = |
=25 PD_TAG_XE4000 - ID=00 B OUT Internal Transmission e
= B Foani 0 471D 5400 7ID)
-6 RB_XE4000 (RB2 =
oty | ANALOs oUTEUT (40
Al1_<E 4000 (4] =
24 AIZ_XE4000 (A1)
Al3_XE4000 (A1)
PID_<E 4000 [PID)
-
I':'IEﬁ BB TZID-C-120-TAG - 1D
-5 Fhapyid -0
5 RESOURCE TZID |
7] TRANSDUCER (TS
100 200 300 400 500 600 700 200 900 1000
ms
| | L3 [ | il
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4.12 Downlod Project

Download the configuration into the devices.

,,2}; MI-FBUS Fieldbus Conf guration System [ver 2.3] : FCP1 - [interface0-0 : Function Block Application]

ﬂEiIe Edit Miew Confile  Zoom Window  Help

=12 x]
o |ww] 55| = 2| @] H= [EopTie=tse =[5t =1 = [ Zlal =l =l t] &m

&8 interfacel-0

Lag / Nates o 1]
A Metwork Parameters 24 AT1_3FA000 (AT)
] Schedule =T
ﬂ Function Block Application o
interface0-0 - ID=NIC_AT-FBUS_BA2DAD_D Alarms e

PD_TAG_XE4000 - 1D=0003200016_XE4000_12345 Trends B
RB_XE 4000 (RB2) L
-] TB_XE4000 (FC)

4 AI_XE4000 (&) |
AI2_XE 4000 (Al)

Download Configuration [ %]
Al3_XE4000 [Al)
4 PID_<E4000 [PID) Choose object ta download 1
-2 ABB TZID-C-120-TAG - ID=0003200 @ G |
RESOURCE TZID [RB2]

.| TRANSDUCER (T$SE)
4 ANALOG_OUTRUT (A0)

"

= iite Cortained Block Parameters
™| Glear Devices
¥ | Eotnmatic Wode Handing

= ity and Wit Configuration: | Linf hasters

Begin task configure linkages

[BECAL OUT
¥
Alarms
Trends
|

of
(EH] | >

linking — AT1_¥E4000 OUT <—> PID_XE4000. IH SuCcCess ;l
linking — PID_XE4000.00T <—» ANALOG OUTPUT.CAS IN. ..
Download 4Emors. |4 | | >|
Ready

02/12/03 03:55:38

If everything is set and configured correctly, then the function blocks will be in AUTO mode.
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4.13  Monitor Function blocks

It is possible to monitor the working of the function blocks:

.;% NI-FBUS Fieldbus Configuration System [ver 2.3) : FCP1 - [interface0-0 : Function Block Application]

ﬂE\Ie Edit “iew Configure Zoom “Window Help

1= x|
|.|.E|& E§|E;|E| EI ILoopTime:‘I 2= ﬁlStaIeL\mit:T j IK @IO' il IaAIl,olﬁrbl %l.
[=-&3 interfacel-0 =
& Loa / Nates S ATl HEADDD (AT) I
e Metwork Parameters = = % Im
- Schedule . 40,684, Good NonCascade Henlly e =i
ﬂ Function Elock &pplication TARZSET = Aulo

¥ Monitor Black Modes
% interface0-0 - ID=MNIC_AT-FBUS_BA2DAD_0O [¥ Moritor Block Outputs
PD_TAG_XE4000 - ID=0003200016_XE 4000_12345 I Moritor Block Inputs
5| RB_XE4000 (RB2) é ¥ Monitor only wired parameters
T| TB_XE4000 [FC)

ACTUAL = Auto

_ " Show Substatus
AIN_XE 4000 [A1] Stop Monitoring =
2d AI2_XEA000 (A1) 24 PID_:B4000 (FID)
Al3_XE4000 [Al) |
PID_=E4000 [PID) v [T W63 0784, Good Cascade
=25 ABB TZID-C-120-TAG - 1D=0003200028-TZID-C-120-0P 2002

B CAS [N [BECAL OUT W
¥ RESDURCE TZID (RB2) 1
] TRANSDUCER (TSB)

— EKC[TARGET = Auto prms b=
! —Rxlp TREJACTUAL = Autg Pmds =
34 ANALDG_OUTPUT (A0 BT
2 _ [20] B TRE VAL
W FF VAL

24 ANALOG OUTPUT (AQ)

L Caz I [oUT =
TARGET = Cas | Auto 650784, Good Cascade
ACTUAL = Cas ™
Trends
"
I« | B
End task write blocknodes =]
End task configure linlk
Download {Emors/ || 4 | _blj
Feady

02/12/0310:11:55
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4.14 PERIOD_OF_EXECUTION

Go to the NI-Configurator menu ,View — Preferences” and activate “Show Block Information”. Then you will see
a selector ,Block_Information® in the block windows:

n;”; MI-F A5 Fieldbus Configuration System [ver 23]

File Miew Window  Help

ob|w| || 3338 =]

E-& irterfaced-0

L@ Log / Nates H PD_TAG_XE4000 : All_XE4000 [Al] O] x|
Mebwark Pararmeters Apply Values
Schedule o= oagm| - Ge] =
Function Block Application I'&H—XEWDD (A1) wi %E i Ulallﬂl ,||v°| =
interface0-0 - ID=MIC_AT-FBUS_BA2DAD_D [~ Periodic Updates |2 [z2c] 3:
PD_TAG_XE4000 - ID=0003200016_XE4000_ 12345
15| RB_XE4000 (RB2) oos ” BAuto Manuall
H ml TR vae annn e
ocess | sosig | Tunng | dpiore | eme |
: Diagnostics | Trends I Others Block Information
Fonts  Block Yiew | General | Links | —
Parameter __—--— Palue
r Bl @ BLOEEARFT
- ; i B Rl ™ —BLOCK_TAG A _<E4000
slawibooied el i liind i - DD_MEMBER i
" Use Descriptive Labels on F'alam_et_eLs _______ - DD_ITEM 2147615184
v Show Block Information-—-——"" ~DD_REVIS 3
- PROFILE 287
- PROFILE_REYISIOMN 1
= E<ECUTION TIME ]
HECUTIOM_PERIOD 0o
~HUKM_OF_PARAMS 7
FME=T_FB_TO_E<ECUTE O
FWIEWS_IMDEX =)
~MUMBER_WIE'W _3 1
— MUMBER_VIE'w_4 1
1] 4 I Abbrechen Ubemehmen |
1| [+
Wiite Changes Fead Al

The NI Configurator parameter EXECUTION_PERIOD is called PERIOD_OF_EXECUTION in the FF
specifications. This parameter determines the period of function block execution, the time base is 1/32 msec.

The default value is 0. After downloading a configuration the the configured schedule time is displayed, for
example 32000 = 32000 / 32 ms = 1000ms (see 4.11, Schedule: Loop Time 1sek).

As long as PERIOD_OF_EXECUTION is 0 it is not possible to switch the function block to AUTO mode.
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415 MiIB

The Management Information Base (MIB) contains necessary parameters for the fieldbus system- and network-
management. Click with the right mouse button on ,interface” and select “Advanced View" to make the MIB

visible.

;,_:g! HI-FBUS Fieldbuz Configuration System [ver 2.3]

: FCP1

File Edit “iew interfacel-0 Configure ‘Window Help

Feplace Devices...
Simple YWerify Configuration...

Check. Project For Errors

v Status Window
v Help Windaw

Open
Sebrag,.,
Add k
’ B nlcllr:; l.-’-'n.II D30_0
P 00

Open the MIB window by a mouse double click on MIB.

;,;“T‘-.u! MI-FBUS Fieldbus Configuration System [ver 23]

: FCP1

File Edit “iew MIBE Configure Window Help

i i 1 ] e e 1

- FI000 : MIB
E@ |nterfaceEl-D —_— ————————————————————————————————————————————
%Lng:’Nntes 8z(o3| onlom| =
Metwork, Parameters
| Schedule Pararmeter | Value | -
j] Function Block &pplication @ SM_SUPPORT De00001 ¢
7B interface0-0 - ID=NIC_AT-FROS_a2D: [@ T1 430000
= FI0O0O - ID=0003200016_£ 4000_0000( (@ T2 2860000
o £ Fhaghid- 0 @ T3 1440000
S E @ CURRENT_TIME 02/14/0310:20:04 [MM/D  —
-5 RB_FI000 (R @ LOCAL_TIME_DIFF =
. ®-I| TB_FI000 @ AP_CLOCK_SYNC_INTERVAL 0
@ TIME_LAST_RCVD 02/14/03 10:20:01 (MM/D
@ PRIMARY_&P_TIME_PUELISHER 0
@ TIME_PUELISHER_ADDR 16
@ MACROCYCLE_DURATION 32000
e @ DEV_ID 000320001 5_E 4000_00C
& @ PD_TAG Floo0
@ OFERATIONAL POWERUP TRLE
@ VERSIOM_OF_SCHEDULE 1
] @ DLME_BASIC_INFO
SLOT_TIME 4
PER DLPDU PHL OVERHEAD 3 hd
wiite Changes FRead All |
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The content of the MIB is dependant from LAS activated or not which means the device is a Link master device
(LAS = Link active schedule activated) or Basic field device.

MIB with LAS

Parameter | WValue | -
@ SH_SUPPORT 0x0000 c7F
@1l 480000
@712 2880000
@ T2 1440000
@ CURRENT_TIME 02/13/02 15:52:02 (MM/DD A" HH:MM:S5)
@ LOCAL_TIME_DIFF [=t1]
@ AP_CLOCK_SYNC_INTERWAL 1}
@ TIME_LAST_RCWD 02/13/03 15:52:01 (MM/DD A HH:bM:55]
@ PRIMARY_AP_TIME_PUBLISHER a
@ TIME_PUBLISHER_ADDR 18
@ MACROCYCLE_DURATION 32000
@ DEYV_ID 00032000716_XE 4000_00000
@ FD_TAG Floon
@ OPERATIOMAL_POWERLIP TRUE
@ VERSION_OF_SCHEDULE 1
= @ DLME_BASIC_INFO
[~5LOT_TIME 4
~PER_DLPDU_PHL_OVERHEAD 2
~MAX_RESPONSE_DELAY 10
~THIS_NODE 21
[ THIS_LINK [t}
—MIN_INTER_PDU_DELAY 4
TIME_SYNC_CLASS )
(~PREAMBLE_EXTENSION 2
POST_TRANS_GAP_EXTENSION 1
L M&K_INTER_CHAN_SIGMAL_SKEW [t} —
=@ DLME_BASIC_CHARACTERISTICS
~DLM_VERSION 1
BASIC_STATISTICS_SUPPORTED_FLAG FALSE
~DL_OPERAT_FUNCTIONAL DEVICE_CLASS
L DL_DEVICE_CONFORMAMCE Ox20010365
@ DLME_LINK_MASTER_INFO
|- Max_SCHEDULE_DWERHEAD 5
|- DEF_MIN_TOKEN_DELEG_TIME an
{~DEF_TOKEN_HOLD_TIME 282
TARGET_TOKEN_ROT_TIME 60000
F~LINE_MAINT_TOK_HOLD_TIME il
(TIME_DISTRIEUTION_PERIOD 5000
(= MAKIMUM_INACTIVITY_TO_CLAIM_LAS
L LAS_DATABASE_STATUS_SPDU_DISTRIBUTION_PERIOD TUUU
@ STACK_CAPABILITIES
Fa5_AR_TYPE_AMD_ROLE_SUPPDRTED (004086000
[-MAX_DLSAP_ADDRESSES_SUPPORTED
[~MAX_DLCEP_ADDRESSES_SUPPORTED 24
—DLCEP_DELIMERY_FEATURES_SUPPORTED Owft
VERSION_OF_MM_SUPPORTED 260
|- AGENT_FUNCTIONS_SUPPORTED 0x07
L FMS_FEATURES_SUPPORTED 0x01210:0100030000

He VCH LIST_CHARACTERISTICS

65536
24

Read Al |

L]
{T_ENTRIES
R |_CURRENTLY_CONFIGURED 2
—FIRST_UNCONFIGURED_EMTRY 305
[ VER_DYNAMICS SUFFORTED_FLAG TRUE
=YCR_STATISTICS_SUPPORTED_FLAG 0=00
L NUM_OF CR_STATISTICS_ENTRIES 1}
= @ PLME_BASIC_CHARACTERISTICS
|- CHAMMEL_STATISTICS_SUPFORTED 000
—MEDIUKM_AND_DATA_RATES_SUPPDRTED [0:4300000000000000
IEC_VERSIONS 1
—MUM_OF_CHANNELS 1
L POWER_MODE 1}

E1@ PLME_BASIC_INFD

|- INTERFACE_MODE 1}
—LOOPBACK_MODE o
FRMIT_EMABLED 1}
—RCY_EMABLED o
- PERFERRED_RECEIWE_CHANMEL 1
FMEDIA_TYPE_SELECTED 73
- RECEIVE_SELECT 1
@ PRIMARY_LINK_MASTER_FLAG FALSE
=] @ CURRENT_LINK_SETTING
FSLOT_TIME a
—PER_DLPDU_FPHL_OVERHEAD 3
Mo RESPONSE_DELAY 10
—FIRST_UNPOLLED_NODE_ID ki
ETHIS_LINK. a
—MIN_INTER_PDU_DEL&Y 18
b NUM_COMSEE_UNPOLLED_NODE_ID 136

|- PREAMBLE_EXTENSION 2
[-POST_TRANS_GAP_EXTENSION 1
I Mé_INTER_CHAN_SIGNAL_SKEW 0
L TIME_SYNC_CLASS 4
E @ COWFIGURED_LINK_SETTING

[-5LOT_TIME 1
I PER_DLPDU_PHL_OVERHEAD 6
- e RESPONSE_DELAY 3
FIRST_UNPOLLED_NODE_ID 2
F-THIS_LINK i
b MIN_INTER_PDU_DELAY 3
I NUM_COMSEC_UNFOLLED_NODE_ID i
|- PREAMBLE_ERTENSION i
|-POST_TRANS_GAP_EXTENSION i
- Mése_INTER_CHAN_SIGNAL_SKEW i
L TIME_SYME_CLASS 4
@ B00T_OPERAT_FUNCTIONAL_CLASS 2
C1@ LINE_SCHEDULE_LIST_CHARACTERISTICS

|- MUM_OF_SCHEDULES 1
I NUM_OF_$UBSCHE DULES_PER_SCHED 1

[ ACTIVE_SCHEDULE_VERSION 1
|- ACTIVE_$CHEDULE_OD_INDEX 77 |
L ACTIVE_SCHEDULE_STARTING_TIME 01/01/72 D0:02:43 (MMADDAY HHIMM:SS) &

“wirite Changes Read &l

MIB without LAS
Hals| PaldEl

-wsssssssssssss—n 1 = Basic Field Device (without LAS)

Parameter | Walug -
@ SM_SUPPORT 0x00001c1F
Tl 480000
@72 2880000
L ] 1440000
@ CURRENT_TIME 02/13/03 16:07:48 (MM /DDA HH:MM:55)
@ LOCAL_TIME_DIFF E0
@ AP_CLOCK_SYHC_INTERVAL 1]
@ TIME_LAST_RCYD 02/13/03 16:07:41 [MM/DD Y HH:MM:SS)
@ PRIMARY_4P_TIME_PUBLISHER 0
@ TIME_PUBLISHER_ADDR 16
@ MACROCYCLE_DURATION 32000
@ DEV_ID 0003200016_=E4000_00000
@ PD_TAG FI000
@ OPERATIONAL_POWERUF TRUE
@ VERSION_DF_SCHEDULE 1
=] @ DLME_BASIC_IMFO
|-SLOT_TIME 4
-FER_DLPDU_PHL_OVERHEAD 3
[~ tae_RESPOMSE_DELAY 10
- THIS_NODE 21
- THIS_LIMK. 0
- MIN_INTER_PDU_DELAY 4
[ TIME_SvYMC_CLASS 5
(- PREAMBLE_EXTENSION 2
[~POST_TRANS_GAP_EXTEMSION 1
- MAs_INTER_CHAM_SIGNAL_SKEW 0
El @ DLME_BASIC_CHARACTERISTICS
|- DLM_WERSION 1
[ BASIC_STATISTICS_SUPPORTED_FLAG FALSE
DL_OPERAT_FUMCTIONAL DEVICE_CLASS 1
- DL_DEWICE_COMNFORMANCE 020010365
El @ STACK_CAPABILITIES
F-Fas_AR_TYPE_AND_ROLE_SUFPORTED 004086000
[ Mae_DLSAP_ADDRESSES_SUPPORTED 2
[-Mae DLCEP_ADDRESSES_SUPPORTED 24
~DLCEF_DELMERY_FEATURES_SUPPORTED  Ouff
—VERSION_OF_MM_SUPPORTED 260
FAGENT_FUNCTIONS_SUFPORTED 007
L FMS_FEATURES_SUPPORTED 0x01210c01 00030000
[El@ WCR_LIST_CHARACTERISTICS
|-YCR_VERSION EBE36
M WCRS 24
—MUM_PERMANEMT_EMTRIES 1 —
- MNUM_CURRENTLY_COMFIGURED 2
[ FIRST_UNCONFIGURED_ENTRY 305
YCR_DYMAMICS_SUPPORTED_FLAG TRUE
|-VCR_GTATISTICS SUPPORTED FLAG 0x00
L UM _OF_WCR_STATISTICS_ENTRIES 1]
[El @ PLME_BASIC_CHARACTERISTICS
CHANMEL_STATISTICS_SUPPORTED 00
MEDILM_AND_DATA_RATES_SUPPORTED [x4300000000000000 =l
-
‘Wiite Changes I Read &l I
FI000 : MIB
529 Bolge 2|

Parameter Yalug AI

NUM_OF_CHANMELS
POWER_MODE

=% PLME_BASIC_INFO
INTERFACE_MODE
LOOPRACK_MODE
HMIT_ENABLED
RCY_EWABLED
PERFERRED_RECEIWE_CHANNEL
MEDIA_TYPE_SELECTED
RECENE_SELECT

o=

—moooo

L

‘wirite Changes Read &l |

BOOT_OPERAT_FUNCTIONAL_CLASS:

2 = Link Master Device (with LAS)
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416  Switch off LAS

To deactivate LAS write 1 into the MIB parameter Boot_Operat_Functional_Class. Make a restart of the device.
Only after restart the device operates with the new function of Boot_Operat_Functional_Class. Restart can be
done by

e  Switching power supply off and on
e Writing value ,Restart Processor” into parameter RESTART in Resource Block.

417  Switch on LAS

NI Configurator version 2.3.6 has a command to switch LAS on and off. Configurator version 2.3 doesn’t have
this command. There it is possible to switch on LAS with the program ,NI Dialog System*:

Start NI Dialog System.

Click with right mouse button on “Open Descriptors“ and select “Expand All“.
Click with right mouse button on Device of FXE4000 and select “OpenVFD*.
Type in “MIB” and click on “OpenVFD".

Click with right mouse button on “MIB* and select “Write Object”.

Choose “Write by Index”, type in 370 (= index of Boot_Operat_Functional_Class ) and click on “Edit
Data”.

The actual value from the device will be read and shown.

Change value to 2 (= Link master device) and click on “Write”.

After result “Call completed successfully” writing has finished..

Make a Restart.

e o o o o o

e o o o

418 Local display on flowmeter

It is possible to check some Al block parameters on the local display of the device. Therefore select the
following parameters to be shown on the display (TB index 66 ... 69, or in submenu “Display” on local display).

15: Channel, Mode, Status
16: Value, Unit

4181 Channel, Mode, Status
The actual mode and status of OUT will be shown for all three Al blocks (Al1, Al2, Al3).

AI1 00S Bad 0

The number behind the status shows the substatus (coding of substatus see 3.7).
Example: BAD 0 means status is BAD, substatus is 0 = non specific.

418.2 Value, Unit
The OUT value and the OUT unit (in OUT_SCALE structure) will be shown for all three Al blocks.

ATl 123,45 1/s
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4.19  Error searching

4.19.1 Writing Parameter

The following error messages may appear while writing a parameter within the NI Configurator:

Write is prohibited (Error code 40)

1. Check whether the write protect switch is deactivated (see 1.1). This can be checked at the device
(switch position) or using the WRITE_LOCK parameter (to be found within the NI Configurator in the
resource block window below the strap “options”).

2. The respective parameter can (with current configuration) not be written. See description of respective
parameter.

Wrong Mode for Request (Error code 39)

Some parameters can merely be written if the target mode is set to ,Out of Service®. Other parameters
can also be written in “Man” and still others can be written in each of the target modes. For more
detailed information, see block description.

Exceed Limit (Error code 38)

It was attempted to write a value exceeding the permitted limits of a parameter. Refer to the parameter
description to learn which limits and values respectively are permitted.

4.19.2 Al Block cannot be set to AUTO

The Auto mode of an Al block requires the following :

The resource block has to be set to auto. No other pre-conditions.

Within the Al block a valid channel has to be entered (1-3).

L_Type has to be set to direct or indirect (indirect square root is likewise possible, yet not sensible).
XD-SCALE unit has to be idential with channel unit (see also 3.5.1).

With L_Type ,Direct the XD_SCALE and OUT_SCALE structures have to be identical.

The PERIOD_OF_EXECUTION of the Al block has to be of a value other than 0.

2 T o

Should these conditions be met and the target mode be set to auto, the actual mode and thus the block itself will
be set to auto.

Whether these conditions are met or not can be taken from the parameter BLOCK_ERR (within the NI
Configurator in the Al window below the strap diagnostics). Should the Block Configuration Error appear, please
check which of the above mentioned conditions has not been met.
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419.3 PID Block cannot be set to AUTO

The Auto mode of a PID block requires the following :

1.

2
3.
4
5

The resource block has to be set to auto. No other pre-conditions.
Bypass must not be set to default value ,uninitialized*.

Shed_Opt must not be set to default value ,uninitialized*.

Gain and SP have to be set.

The PERIOD_OF_EXECUTION of the PID block has to be of a value other than 0

PID actual mode remains in mode IMan:

Check the function block behind the PID and check the back calculation path and value.
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