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Preface

Preface

This instruction manual is written to assist the user in proper procedures for trouble-
free operation.

It is explicitly pointed out that optek-Danulat GmbH assumes no responsibility for
loss or damage caused due to improper use of this instruction manual or products
described herein.

This manual is protected by copyright. However, the user may produce copies and
translations if required for correct operation of the products.

On request, this manual is available in other languages as well as in digital format.

Our products are being continuously improved. Technical data is subject to change
without notice.

Essen, January 2023
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Using the instruction manual

1 Using the instruction manual

1.1 Validity of this instruction manual

This instruction manual is valid for optek FOUNDATION Fieldbus™ converters C4161,
C4261, C4262, C4462, HC4361, HC4462, C8086 and C8486. It contains specific
information on the FOUNDATION Fieldbus™ interface.

Note!
Information regarding the installation and operation of the converter is provided
in the supplied standard instruction manual of the corresponding converter.

FOUNDATION Fieldbus™ converters can be recognized by “6” in the model number.
The model number of FOUNDATION Fieldbus™ converters is set up as follows:

Model number: (H)C4_6_
Model number C 8 8 6

The model number indicates the hardware configuration of your converter. E.g a
converter C4262 is thus a C4000 series converter with inputs for two sensors
as well as a FOUNDATION Fieldbus™ H1 interface and two lamp outputs.

Therefore, the following combinations of instruction manuals apply:

Tab. 1 Instruction manual combinations overview

FOUNDATION | Instruction manuals Remark:
Fieldbus™ Additional manual Standard of | Amendment with respect
converter to standard instruction
manual
C4161 FOUNDATION C4121 Instead of mA- and remote
Fieldbus™ inputs, there is a
C4261 FOUNDATION C4221 FOUNDATION Fieldbus™
Fieldbus™ interface. Thus chapters
C4262 FOUNDATION C4222 “Connecting the mA-
Fieldbus™ inputs” (C4000 and
C4462 FOUNDATION C4422 HazeControl only) and
Fieldbus™ “Connection Remote In” do
HC4361 FOUNDATION HC4321 not apply to the
Fieldbus™ FOUNDATION Fieldbus™
HC4462 FOUNDATION HC4422 version.
Fieldbus™
C8486 FOUNDATION C8480
Fieldbus™
C8086 FOUNDATION C8080
Fieldbus™
Note!

For all works, observe this instruction manual as well as the corresponding
standard instruction manual. If the converter is not used as described in these
instruction manuals, your safety and the converter function could be affected.

To keep up reliability of the product, enhance its life cycle and avoid down times,
you have to follow the instructions in the manuals. Furthermore, please follow the
existing accident prevention and environmental protection instructions, as well as
recognized technical instructions for safe and professional working.
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Using the instruction manual

1.2 Pictograms and signal words

SO b

Pictograms on the
converter

>

Important information in this instruction manual is marked with the
following pictograms:

Danger!

This pictogram indicates immediate danger to life and health of persons.
The text next to the symbol gives information on how to avoid bodily
injuries.

If the possible cause of risk can be specified, the corresponding pictogram
precedes instructions:

Danger!
Electrical voltage.
This pictogram indicates danger due to electrical voltage.

Caution!
This pictogram indicates information on how to avoid material damage.

Note!
This pictogram indicates instructional or general advice.

The following pictogram is on the back of the converter.
It indicates possible and unapparent dangers.
Read this instruction manual before undertaking any work.
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Intended use

2 Intended use

The converter is to be used exclusively for optek-sensors according to the
technical data.

In combination with inline sensors for turbidity, concentration, color and

UV absorbance, the converter is used for displaying and processing measuring
results.

The converter may only be interfaced with sensors listed in the "Technical data"
chapter of the corresponding instruction manuals.

The converter is to be installed in control cabinets with external switch, which
allows the user to disconnect power. Please refer to the "Technical data"
chapter.

This converter is not intended for use in explosion-proof areas.

Tampering or unauthorized substitution of parts or changes of the converter or
its software may affect the performance and result in unsafe operation.

The manufacturer is not liable for damage resulting from use contrary to the
intended use.

Following this instruction manual is part of the intended use.

-5-
optek-Manual--1004-1034-02--FF-US-2023-01-11.doc
www.optek.com



Safety

3 Safety

3.1 General safety instructions

Only operate the converter when free from defects and in accordance with the
instructions provided in this manual.

Read this instruction manual prior to initial commissioning. This applies
especially to persons only operating the converter occasionally, such as
maintenance staff.

Observe all safety and information labels on the product and keep them in
readable condition.

Inspect the product for signs of physical damage. Report any damage immediately
and do not commission the product until corrective actions have been
taken.

Protect the converter from impacts causing corrosion or preventing components
from working properly.

Have faulty parts of the measuring system replaced immediately.

Spare parts must comply with the technical requirements defined by optek. This
is always guaranteed when using original spare parts.

For maintenance and repair activities, attach a warning sign to the external
release device to prevent re-commissioning of the converter.

When malfunctioning, take the product out of operation. Repair the malfunctions
immediately by a qualified electrician.

The safety instructions are to be supplemented with the current national
regulations on accident prevention.

After maintenance and repair proper function, as well as the fulfillment of the
safety requirements and testing must be guarenteed.
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Safety

3.2 Safety instructions for works on electrical equipment

Work on electrical equipment has to be carried out by qualified electricians only.

The power line connection of the converter must be specified correctly to prevent
overload.

Disconnect the voltage supply before connecting the power line. Only connect
the power line when voltage-free. Do not use the terminal socket for release
since no first-to-mate last-to-break protective ground contact is provided.

Do not work on live active parts of the electrical equipment. When working on
the electrical equipment, observe the following safety regulations:

1. Switch voltage-free.

2. Protect against re-commissioning.

3. Check if voltage-free.

4. Cover live parts.

5. Ground and short-circuit.

In case of faults in the power supply, disconnect the converter immediately.

In case of a short-circuit, there is a danger of sparking and fire.

Use only original fuses with specified current and triggering characteristics!
When a fuse has to be exchanged, first try to detect the cause and clear the fault

before exchanging the fuse.

When work on live parts is necessary, use insulated tools only.
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Description FOUNDATION Fieldbus

4 Description FOUNDATION Fieldbus™

Introduction

FOUNDATION Fieldbus™ H1 is a bi-directional communication protocol and used for
communication among multiple nodes (field devices) and controller (process control
system).

The H1 FF network exhibits the following properties:

» Two-wire (ungrounded) network cable

* 100 ohm (nominal) characteristic impedance

» DC power is conveyed over the same two wires as the digital data
» 31.25 kbps data rate

Operate Engineer
i | e ':'
== =
Ethernet TCP/IP
HREE
l A Controller
FOUNDATION Fieldbus HSE
Lx [0 Linking
'- l Device
I Engineer
Power Hub ﬁ‘, g

FOUNDATION Fieldbus H1

G conTRoL 4000 «

Slave 2

Slave 1

Fig. 1 Principle structure of a FOUNDATION Fieldbus™ system

Note!
DC Power over the bus cable supplied only the fieldbus interface of the devices.
For the full functional service a separate power supply must be available.
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Description FOUNDATION Fieldbus

High Speed Ethernet (HSE)

High Speed Ethernet (HSE) uses Ethernet as the physical layer and provides a
high-speed backbone for the H1 - network. It’s large capacity to move data, along
with the inherent FOUNFATION Fieldbus™ functionality, and publish/subscribe
access, fits in with plant-wide integration in the process industries.

The HSE FF network exhibits the following properties:

* T00BASE-TX/10BASE-T, Automatic Recognition, Connector: RJ45
* 10 or 100 Mbps data rate

Linking Device

Linking devices are HSE devices used to interconnected H1 devices to a HSE network.
A linking device also provides an H1 bridge for H1 inter communications.

Link Active Scheduler (LAS)

The link active scheduler controls every communication that occurs on the bus. A
fieldbus segment can connect up to 32 devices. The LAS is the Master for the Time
Scheduler of the specific segment.

Device addressing (Device ID)
Each FF device has a unique specific address, as defined by the combination of:

manufacturer number: optek-Danulat GmbH = 4000FF (4194559)pez
device number: C_HC4xxx/C8xxx family = 100 (256)pez
serial number: FBK2_  XXXXXXXXXX XXXXXXXXXX — (10 digit)

After the device was recognized on fieldbus segment, the device configuration by acyclic
communication can start.

Note!
If you have purchased multiple optek converters, they must be enabled one by one into

operation, to unambiguously assign the Device ID to the converter.

System configuration

For configuration of the optek devices the following are needed:
e Device Description File (.DD)
e Capabilty File (.CFF)
e Configuration Tool:
- (e.g. National Instruments NI-FBUS Configurator or Softing FF
Configurator) or
- Integrated configuration tool of your control system
(e.g. Emerson Delta V and/or AMS Device Manager)
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Description optek C4000 / HC / C8000 bus interface

5 Description optek C4000/ HC / C8000 bus interface
5.1 C4000/ HC FF interface

To allow the easiest possible commissioning of the C4000 converter and the
Haze Control into the bus, the reliable concept of parameterization via parameter
sets was maintained. Up to eight parameter sets can be stored

on each converter with a product number and product name.

For comfortable handling even of complex parameter sets (e.g. complex mathematical
operations), the well-known PC-Transfer Advanced software is used
for the Control 4000.

Thus, almost all internal parameters can be changed when changing the product
number. The product number can be changed locally or via access to an individual
register via the bus.

Even complex parameter changes, such as the exchange of the mathematical
operations of several input signals or the exchange of the linearization function
for a simple operation in the control system, are therefore possible. It is not
necessary to reboot the converter or bus segment.

The structure with up to four independently definable measuring results, each of
which is designated with a name and assigned text on the unit was also adapted.

The four measuring results also play a central role for mapping on the bus: To

each of these measuring results a transducer block is implemented to control

the access and define an interface for use by function blocks. For C4000 and

Haze Control only the first four analyzer transducer blocks are connected with the
corresponding measurement result MO1- M0O4. Analyzer TB 5 — 8 are not connected
in these devices.

Eight analog input function blocks processes data to a specified algorithm and an
internal set of control parameters. The assignment of the blocks (Transducer TB to
Function Block) is arbitrary.

For each measuring result a status parameter is contained, which indicates the quality of
these parameters. The Status field is composed of three parts: Quality, Sub-Status and
Limits. It indicates the quality of the parameter value:

Quality
Good Cascade The quality of the value is good, and it may be
part of a cascade structure
Good Non-Cascade The quality of the value is good, and the block
doesn’t support a cascade path
Uncertain The quality of the value is less than normal, but
the value may still be useful
Bad The value is not useful
Sub-Status

The Sub-Status takes additional information to initialize or break a cascade control,
alarms and others. There are different sets of Sub-Status for each quality.
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Description optek C4000 / HC / C8000 bus interface

It provides information whether the associated value is limited or not, as well the
direction. The limits are classified as: High-High Limited, High Limited, Low Limited, and
Low Low Limited. Each level can be controlled individually.

Since the signal loss state is admitted for some applications but indicates
technical malfunctions in others, the user can change the assignment to

uncertain or bad.

The functionality defined with parameter sets can be queried in acyclic data
traffic with the standard parameters of the function blocks. Thus, e.g. set limits
of the measuring range and the names of the units can be read by the control
system. Apart from the measuring results, in cyclic traffic, the switching status of the four
relay outputs are available as well. They are arranged in a shared digital input

block.

To send analog signals from control to converter, there are two analog output
blocks. In the converter, these are used like mA-inputs of converter models

(H)C4X2Z (X=1-4,Z=1-2).

The following figure shows the FOUNDATION Fieldbus™ interface for the C4000 and

the Haze Control converter.

mA-IN 1
U
Lamp & Detector [(mainz P
Resource Monitor, 1

Product List
Sensor No.,
Sensor Type

Block

Remote Zero, Diaplay Value, Status,

e
é/]/]

?

Analyzer TB

IIIII

s

IIIII////I/

Channel

=

e Slatusf :
H

Transducer Block
Config via field bus

%; Block available, but without corresponding internal parameters

Remote Hold, mvi UnitText, Prwchami
Product Change
mA1:0uT)
PDINA [ Diaplay Value, Status,
] [ UnitText, ProductNam
L]
PDINC = mAZ(cUT)
—_— Diaplay Value, Status,
T e [ UnitText, Prwucwami
1] v
M Diaplay Value, Status
_fome v f——unitex. pmm,mi
mA4(QuT)
Converter
L Data -
Processing
V
— I Relay1-3
_ System Relay |
KEY NOTES
@ Optek intemal processes - Resource Block - Function Block
Config via local interface Gonfig via field bus Config via field bus

Channel

Fig. 2 FOUNDATION Fieldbus™ interface for C4000 and Haze Control
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Description optek C4000 / HC / C8000 bus interface

Abbreviations mean the following:

RB = resource block

TB = transducer block

FB = function block

AO = analog output block

Al = analog input block

DI = digital input

PD IN X = detector input A-D
MV 1-4 = measuring value 1-4
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Description optek C4000 / HC / C8000 bus interface

5.2 C8000 FF interface

To allow the easiest possible commissioning of the C8000 converter into the bus, the
reliable concept of parameterization via parameter sets was maintained.

Up to eight parameter sets can be stored on each converter with a product number and
product name.

Thus, almost all internal parameters can be changed when changing the product
number. The product number can be changed locally or via access to an individual
register via the bus.

Even complex parameter changes like the exchange of the linearization function
for a simple operation in the control system, are therefore possible. It is not
necessary to reboot the converter or bus segment.

The structure with up to eight independently definable measuring results, each of
which is designated with a name and assigned text on the unit was also adapted.

The eight measuring results also play a central role for mapping on the bus: To
each of these measuring results a transducer block is implemented to control

the access and define an interface for use by function blocks. For C8000 the TB
parameters are connected with the corresponding measurement results M01- M08.

Eight analog input function blocks processes data to a specified algorithm and an
internal set of control parameters. The assignment of the blocks (Transducer TB to
Function Block) is arbitrary.

For each measuring result a status parameter is contained, which indicates the quality of
these parameters. The Status field is composed of three parts: Quality, Sub-Status and
Limits. It indicates the quality of the parameter value.

Quality
Good Cascade The quality of the value is good, and it may be
part of a cascade structure
Good Non-Cascade The quality of the value is good, and the block
doesn’t support a cascade path
Uncertain The quality of the value is less than normal, but
the value may still be useful
Bad The value is not useful
Sub-Status

The Sub-Status takes additional information to initialize or break a cascade control,
alarms and others. There are different sets of Sub-Status for each quality.

Limits

It provides information whether the associated value is limited or not, as well the
direction. The limits are classified as: High-High Limited, High Limited, Low Limited, and
Low Low Limited. Each level can be controlled individually.

Since the signal loss state is admitted for some applications but indicates
technical malfunctions in others, the user can change the assignment to
uncertain or bad.

With the C8000 family only the system relay status and value is mapped to the first
parameter in the relay transducer block, the other three parameters are not connected.
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Description optek C4000 / HC / C8000 bus interface

Also the analog output block are not connected, this feature is not supported by the
devices of the C8000 family.

The mA output allocation is adjustable in C8000; therefore the assignment of the output
value to the mA parameter in the TB can be different. In the default setting of the
converter, the assignment is given.

Ly =y
Channel I;f: 7
Lamp & Detector m 53-—- r
Resource Monitor, = e ’A’
T e Product List '/’;5;/‘;{///} N
Block Sensor No.,
Sensor Type

Analyzer TB
Remote Zere,
Remote Hold,
Product Change Mv2

PDINA

PDINC

PDINB

Channel

LF1+ Temp =
=

Converter
1 Data —
Processing

LF2 + Temp

mA1©uT) H—
MA2(oUT) H—
mA3(ouT) (H—
mA4ouT) H—
MASUT) (H—
mAGuT) [H—!
MAT7(ouT) (H—
mAB(oUT) (H—

pH1 + Temp

(index 18)

pH2 + Temp

v 17 ! !

= = = -

<l <|<<2|<|<

@~ oo A
Diaplay Value, Status,
UnitText, ProductName

OUT_mA

System Relay B»Relay Statu

KEY NOTES
@ Optek internal processes - Resource Block - Function Block
Config via local interface Config via field bus Coniig via field bus
[ | i Transducer Block
|| Block available, but without corresponding internal parameters -
"‘% - v - v Config via field bus

Fig. 3 FOUNDATION Fieldbus™ interface for C8000
Abbreviations mean the following:

RB = resource block

TB = transducer block

FB = function block

AO = analog output block

Al = analog input block

DI = digital input

PD IN X = detector input A-D
MV 1-8 = measuring value 1-8
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Description optek C4000 / HC / C8000 bus interface

5.3 Technical data FOUNDATION Fieldbus™ interface

Tab. 2 Technical data FOUNDATION Fieldbus™ interface

Physical: FOUNDATION™ Fieldbus™ H1 (IEC 61158-2)
Data rate : 31.25 kbit/sec

Connection: Polarity independent

Voltage range: 9...32V

Background current: 18 mA

Galvanic separation: | Function separation

Intrinsic safety: No

Manufacture ID: optek-Danulat GmbH (0x4000FF)

Device ID: C_HC4xxx / C8xxx family (0x100)

Address range: The H1 fieldbus address will set from host system (LSA)
Each address range according the fieldbus specification is
permissible

Used Blocks 1 x Resource Block
8 x Analyser TB
1 x Relay TB
1 x Analoge TB
8 x Al FB
4 x DI FB
2x A0 FB
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Description optek C4000 / HC / C8000 bus interface

5.4 Converter front view

5.4.1 Converter front view C4000 and Haze Control

12345 ] 123 45 B

Gt CONTROL 40

HAUPTHEN HRAUPTHENT
i

Fig. 4 Front panel FOUNDATION Fieldbus™ converter C4000 and Haze Control

Numbers stand for:

1. LED (flashes red), indicates lamp failure or system failure

2. LED (yellow), switch indicator for alarm 3 when a value exceeds or falls

below a limit value

3. LED (yellow), switch indicator for alarm 2 when a value exceeds or falls
below a limit value

. LED (yellow), switch indicator for alarm 1 when a value exceeds or falls
below a limit value

. LED (green), indicates readiness for operation

. Numerical keyboard (single assignment)

. Connection for RS-232 (control-connect cable)

. ENTER key (confirmation of entries)

. Cursor key (moving in the menus and entries)

10. CLEAR key (rejecting entries, returning to previous menu)

11. Display

N

©O© 0o ~NO O,
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Description optek C4000 / HC / C8000 bus interface

5.4.2 Converter front view C8000

[MATN HEHU

MERSUREHENT DISPLAY
iaTa LOGGER OISPLAY

=STEM INFORMATLOH DISPLAY

8 7 B 5 4 3
Fig. 5 Front panel FOUNDATION Fieldbus™ converter C8000

Numbers stand for:

1. LED (green), indicates readiness for operation

. Numerical keyboard (single assignment)

. Connection for RS-232 (control-connect cable)

. LED (flashes red), indicates lamp failure or system failure
. ENTER key (confirmation of entries)

. Cursor key (moving in the menus and entries)

. CLEAR key (rejecting entries, returning to previous menu)
. Display

ONOAPRWN
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Description optek C4000 / HC / C8000 bus interface

5.5 Rear view C4161 converter
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Fig. 6 Rear view C4161 converter

Numbers stand for:
. Detector input A (only for optek-sensors)

- FOUNDATION Fieldbus™ interface
. mA-output 1, mA-output 2 (0/4-20 mA)

. Lamp output E (only for optek-sensors)

ONOTAWN

. Relay outputs 1, 2, 3 for limit values or system status feedback, system relay

(enabled)

10. Fuse 1 115/230 VAC T 1.6 A (24 V AC/DC: T 3.15 A option)

11. Fuse 11 115/230VAC T 1.6 A (24 V AC/DC: T 3.15 A option)

12. Power supply (fixed)

13. Selector switch for voltage (factory setting 230 V AC) -
(does not apply for a 24 VV AC/DC version)

14. Potential equalization (in the non-ex-proof version, only necessary in extreme
EMC requirements)

15. ON / OFF switch

16. -

17. Detector input C (inactive)
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Description optek C4000 / HC / C8000 bus interface

5.6 Rear view C4261 converter
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Fig. 7 Rear view C4261 converter

Numbers stand for:
. Detector input A (only for optek-sensors)

1
2.-
3. FOUNDATION Fieldbus™ interface

4. mA-output 1, mA-output 2 (0/4—-20 mA)

5.-

6. Lamp output E (only for optek-sensors)

7.-

8. Relay outputs 1, 2, 3 for limit values or system status feedback,
system relay (enabled)

10. Fuse 1 115/230 VAC T 1.6 A (24 V AC/DC: T 3.15 A option)

11. Fuse 11 115/230 VAC T 1.6 A (24 V AC/DC: T 3.15 A option)

12. Power supply (fixed)

13. Selector switch for voltage (factory setting 230 V AC) -
(does not apply for a 24 V AC/DC version)

14. Potential equalization (in the non-ex-proof version, only necessary in extreme
EMC requirements)

15. ON / OFF switch

16. -

17. Detector input C (only for optek-sensors)
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5.7 Rear view C4262 converter

Description optek C4000 / HC / C8000 bus interface
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Fig. 8 Rear view C4262 converter

Numbers stand for:

.F

.L
.L

ONOTAWN

. Detector input A (only for optek-sensors)

OUNDATION Fieldbus™ interface

. mA-output 1, mA-output 2 (0/4-20 mA)
. mA-output 3, mA-output 4 (0/4-20 mA)

amp output E (only for optek-sensors)
amp output F (only for optek-sensors)

. Relay outputs 1, 2, 3 for limit values or system status feedback,

system relay (enabled)

9.-
10.
11.
12.
13.

14.
15.

16.
17.

Fuse 1 115/230 VAC T 1.6 A (24 V AC/DC: T 3.15 A option)
Fuse 11 115/230 VAC T 1.6 A (24 V AC/DC: T 3.15 A option)
Power supply (fixed)

Selector switch for voltage (factory setting 230 V AC) -
(does not apply for a 24 V AC/DC version)

Potential equalization (in the non-ex-proof version, only necessary in extreme

EMC requirements)
ON / OFF switch

Detector input C (only for optek-sensors)
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Description optek C4000 / HC / C8000 bus interface

5.8 Rear view C4462 converter
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Fig. 9 Rear view C4462 converter

Numbers stand for:

. Detector input A (only for optek-sensors)

. Detector input B (only for optek-sensors)

. FOUNDATION Fieldbus™ interface

. mA-output 1, mA-output 2 (0/4-20 mA)

. mA-output 3, mA-output 4 (0/4-20 mA)

. Lamp output E (only for optek-sensors)

. Lamp output F (only for optek-sensors)

. Relay outputs 1, 2, 3 for limit values or system status feedback,

system relay (enabled)

9.-

10. Fuse 1 115/230 VAC T 1.6 A (24 V AC/DC: T 3.15 A option)

11. Fuse 11 115/230 VAC T 1.6 A (24 V AC/DC: T 3.15 A option)

12. Power supply (fixed)

13. Selector switch for voltage (factory setting 230 V AC) -
(does not apply for a 24 V AC/DC version)

14. Potential equalization (in the non-ex-proof version, only necessary in extreme
EMC requirements)

15. ON / OFF switch

16. Detector input D (only for optek-sensors)

17. Detector input C (only for optek-sensors)

ONO AR WN =
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Description optek C4000 / HC / C8000 bus interface

5.9 Rear view HC4361 converter
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Fig. 10 Rear view HC4361 converter

Numbers stand for:

. Detector input A (only for optek-sensors)
. Detector input B (only for optek-sensors)
. FOUNDATION Fieldbus™ interface

. mA-output 1, mA-output 2 (0/4-20 mA)

. Lamp output E (only for optek-sensors)
. Relay outputs 1, 2, 3 for limit values or system status feedback,
system relay (enabled)

9.-

10. Fuse 1 115/230 VAC T 1.6 A (24 V AC/DC: T 3.15 A option)

11. Fuse 11 115/230 VAC T 1.6 A (24 V AC/DC: T 3.15 A option)

12. Power supply (fixed)

13. Selector switch for voltage (factory setting 230 V AC) -
(does not apply for a 24 V AC/DC version)

14. Potential equalization (in the non-ex-proof version, only necessary in extreme
EMC requirements)

15. ON / OFF switch

16. Detector input D (inactive)

17. Detector input C (only for optek-sensors)

PN A WN
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5.10Rear view HC4462 converter

Description optek C4000 / HC / C8000 bus interface
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Fig. 11 Rear view HC4462 converter

Numbers stand for:

ONOO PR WN =

10
11
12
13

14.

15.
16.
17.

. Detector input A (only for optek-sensors)

. Detector input B (only for optek-sensors)

. FOUNDATION Fieldbus™ interface

. mA-output 1, mA-output 2 (0/4—20 mA)

. mA-output 3, mA-output 4 (0/4—20 mA)

. Lamp output E (only for optek-sensors)

. Lamp output F (only for optek-sensors)

. Relay outputs 1, 2, 3 for limit values or system status feedback,

system relay (enabled)

Fuse | 115/230 VAC T 1.6 A (24 V AC/DC: T 3.15 A option)
.Fuse 11 115/230 VAC T 1.6 A (24 V AC/DC: T 3.15 A option)
. Power supply (fixed)

. Selector switch for voltage (factory setting 230 V AC) -
(does not apply for a 24 V AC/DC version)

EMC requirements)

ON / OFF switch

Detector input D (only for optek-sensors)
Detector input C (only for optek-sensors)

Potential equalization (in the non-ex-proof version, only necessary in extreme
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Description optek C4000 / HC / C8000 bus interface

5.11 Rear view C8486 converter
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Fig. 12 Rear view C8486 converter

Numbers stand for:

1. Detector input A (only for optical optek-sensors)

2. Detector input B (only for optical optek-sensors)

3. pH input pH1

4. Conductivity input COND1 (only for optek ACF sensors)

5. FOUNDATION Fieldbus™ interface

6. mA-output1, mA-output 2, mA-output 3, mA-output 4 (0/4 - 20 mA)

7. Lamp output E (only for optek-sensors)

8. mA-output 5, mA-output 6, mA-output 7, mA-output 8 (0/4 - 20 mA)

9. Relay output for system relay (enabled)

10. Conductivity input COND2 (only for optek ACF sensors)

11. pH input pH2

12. Fuse 1 115/230 VAC T 1.6 A (option 24 V AC/DC: T 3.15A)

13. Fuse 11 115/230 VAC T 1.6 A (option 24 V AC/DC: T 3.15 A)

14. Power supply (fixed)

15. Selector switch for voltage (factory setting 230 V AC) - (does not apply for a
24 \VV AC / DC version)

16. Potential equalization (only necessary in extreme EMC requirements)

17. ON / OFF switch

18. Detector input D (only for optical optek-sensors)

19. Detector input C (only for optical optek-sensors)
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Description optek C4000 / HC / C8000 bus interface

5.12 Rear view C8086 converter
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Fig. 13 Rear view C8086 converter

Numbers stand for:

2. -

3. pH input pH1

4. Conductivity input COND1 (only for optek ACF sensors)

5. FOUNDATION Fieldbus™ interface

6. mA-output1, mA-output 2, mA-output 3, mA-output 4 (0/4 - 20 mA)

7. Lamp output E (inactive)

8. mA-output 5, mA-output 6, mA-output 7, mA-output 8 (0/4 - 20 mA)

9. Relay output for system relay (enabled)

10. Conductivity input COND2 (only for optek ACF sensors)

11. pH input pH2

12. Fuse 1 115/230 VAC T 1.6 A (option 24 V AC/DC: T 3.15A)

13. Fuse 11 115/230 VAC T 1.6 A (option 24 V AC/DC: T 3.15 A)

14. Power supply (fixed)

15. Selector switch for voltage (factory setting 230 V AC) - (does not apply for a
24V AC / DC version)

16. Potential equalization (only necessary in extreme EMC requirements)

17. ON / OFF switch

18. -

19. -
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5.13 Connecting the sensors

Danger!
Electrical voltage!

A\

Switch the converter voltage-free before connecting the sensor!
Install electrical connections only by qualified electricians!

Description optek C4000 / HC / C8000 bus interface

An overview of the connections of our sensors as well as of the wiring plans can be

found in the standard instruction manual of the converter which is provided.

5.14 FOUNDATION Fieldbus™ interface

Low-speed Fieldbus cables
Different types of fieldbus cables can be used for FOUNDATION Fieldbus™. In the
following table the specified cable types are listed according to the IEC/ISA 61158-
2 Physical Layer standard. The recommended fieldbus cable is type A. This type
of cable should be used in new installation. Also the other types of cables (type B,
C and D) can be used, but with the disadvantage of a reduce cable length. That's

why these types are not recommended.

Tab. 3 Technical data FOUNDATION Fieldbus™ cable

cable (incl. stub)

Type A Type B Type C Type D
(Recommended)

Build-up Individually- Overall- Unshielded Overall-
shielded twisted shielded twisted pair shielded
pair cable twisted pair cable non-twisted

cable cable

Wire cross-section | 0.82 mm? 0.32 mm? 0.13 mm? 1.25 mm?
(AWG 18) (AWG 22) ( AWG 26) (AWG 16)

Max. length of 1900 m 1200 m 400 m 200 m
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Description optek C4000 / HC / C8000 bus interface

5.14.1 Connection to C4000 / Haze Control converter

Caution!
Install electrical connections only by qualified electricians!
The FOUNDATION Fieldbus™ interface shall only be connected to circuits which cannot

become dangerously active (SELV / PELV).
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Fig. 14 Fieldbus terminals FOUNDATION Fieldbus™

The fieldbus is connected to the supply clamps of the device
(terminals 51 — 54):

+ grounding (shield) = terminal 51 / 54
* cable red = terminal 52 +
« cable black = terminal 53 —

The connection to the FOUNDATION Fieldbus™ depends on the realization
on site but should be shielded.

Note!

The supply voltage of the FOUNDATION Fieldbus™ interface must be bus-powered.
It is not supplied by the converter.

5.14.2
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Description optek C4000 / HC / C8000 bus interface

5.14.2 Connection to C8000 converter

Caution!
Install electrical connections only by qualified electricians!
The FOUNDATION Fieldbus™ interface shall only be connected to circuits which cannot

become dangerously active (SELV / PELV).
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Fig. 15 Fieldbus terminals FOUNDATION Fieldbus™

The fieldbus is connected to the supply clamps of the device.
(terminals 61— 63):

+ grounding (shield) = terminal 63
* cable red = terminal 61 +
* cable black = terminal 62 —

The connection to the FOUNDATION Fieldbus™ depends on the realization
on site but should be shielded.

Note!
The supply voltage of the FOUNDATION Fieldbus™ interface must be bus-powered.
It is not supplied by the converter.
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Description optek C4000 / HC / C8000 bus interface

5.14.3 Configuration with Device Description (all derivates)

DD files (Device Description) are provided according to FF specifications.
Load the DD files in your configuration tool of the FF H1 system to display
the H1 Device information into the catalogue of the host system.

Tab. 4 Provided EDD files

DD4 Files

Binary Filename 0101.FFO
Symbol Filename 0101.SYM
| DD5 Files

Binary Filename 0101.FF5
Symbol Filename 0101.8SY5
CF Files

Capability Filename: 010101.CFF

This file is on the CD-ROM supplied and or can be acquired via the
FOUNDATION Fieldbus™ Organisation: www.fieldbus.org

5.14.4 Commissioning

To integrate our optek device into your FF — communication system, you have to
configure it first. For the commissioning you can use configuration tools and
operating programs from different manufacturers.
Examples:
e Operation of Gateway
o Softing FG-110FF
e Operation of control system
o Emerson Delta V (Vers.=2 9.3)
¢ Asset-Management-System
o NI-FBUS configurator (Vers. 2 4.1.1)""
o Softing FF-Conf. (Vers. 2 1.2)
o AMS (Vers. 29.0)
o Emerson Field Communicator (375, 475) 2

With these tools you are able to have access to the FF — function and all
specific device parameters. Predefined function blocks enable a consistent
access to all fieldbus device data.

*1) Using NI-FBUS configurator refer to chapter 7.4, on page 68.
*2) Using Emerson Field Communicator refer to chapter 7.5, on page 72.
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Specifications

6 Specifications

The Foundation Fieldbus™ Interface for C4000, Haze Control and
C8000 converters provide the following block structure:

Tab. 5 Device Info

User blocks Description

1RB Block which consists of standard FF parameters
that provide the interface for common resource
characteristics and optek specific expansion
features.
8 analyzer TB Provide the measurement results:
- 4 x measurement values (C4000 / Haze
Control)
- 8 x measurement values (C8000)
1 Relay TB - For four relay outputs (C4000 / Haze Control)
- For system relay only (C8000)
1AO0TB For mA-Inputs
8 Al FB This block takes the analog input data from the
measurement inputs of the converter
4 DIFB This block takes the discrete input data from the
relay outputs of the converter
2A0FB The AO block provides an analog value to
generate a mA-Input signal. (C4000 and
HazeControl only)

Note!
A detailed description of the bus interface is given in “Description optek Control 4000/
Haze Control or C8000 bus interface”, chapter 5, on page 10.
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6.1 Resource Block

Specifications

This block contains all hardware-related data that can be monitored and applied by

general operations.

Tab. 6 Resource Block

Object FMS Data Size
Index Parameter Name Type Type Store (Bytes) Access
The standard FOUNDATION Fieldbus™ resource block parameter
1 ST _REV S Unsigned16 S 2 R
2 TAG_DESC S Octet String S 32 RW
3 STRATEGY S Unsigned16 S 2 RW
4 ALERT_KEY S Unsigned8 S 1 RW
5 MODE_BLK R DS-69 D 4 RW
6 BLOCK_ERR S Bit_String D 2 R
7 RS_STATE S Unsigned8 D 1 R
8 TEST_RW R DS-85 D 112 RW
9 DD_RESOURCE S Visible_String D 32 R
10 MANUFAC_ID S Unsigned32 S 4 R
11 DEV_TYPE S Unsigned16 S 2 R
12 DEV_REV S Unsigned8 S 1 R
13 DD_REV S Unsigned8 S 1 R
14 GRANT_DENY R DS-70 S 2 RW
15 HARD_TYPES S Bit_String S 2 R
16 RESTART S Unsigned8 D 1 RW
17 FEATURES S Bit_String S 2 R
18 FEATURES_SEL S Bit_String S 2 RW
19 CYCLE_TYPE S Bit_String S 2 R
20 CYCLE_SEL S Bit_String S 2 RW
21 MIN_CYCLE_T S Unsigned32 S 4 R
22 MEMORY_SIZE S Unsigned16 S 2 R
23 NV _CYCLE_T S Unsigned32 S 4 R
24 FREE_SPACE S Float D 4 R
25 FREE_TIME S Float D 4 R
26 SHED_RCAS S Unsigned32 S 4 RW
27 SHED_ROUT S Unsigned32 S 4 RW
28 FAULT_STATE S Unsigned8 N 1 R
29 SET_FSTATE S Unsigned8 D 1 RW
30 CLR_FSTATE S Unsigned8 D 1 RW
31 MAX_NOTIFY S Unsigned8 S 1 R
32 LIM_NOTIFY S Unsigned8 S 1 RW
33 CONFIRM_TIME S Unsigned32 S 4 RW
34 WRITE_LOCK S Unsigned8 S 1 RW
35 UPDATE_EVT R DS-73 D 14 R
36 BLOCK_ALM R DS-72 D 15 RW
37 ALARM_SUM R DS-74 Mixed 8 RW
38 ACK_OPTIONS S Bit_String S 2 RW
39 WRITE_PRI S Unsigned8 S 1 RW
40 WRITE_ALM R DS-72 D 13 RW
41 ITK_VER S Unsigned16 S 2 R
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Specifications

Note!
WRITE_LOCK (index 34)
This parameter cannot be set with Emerson AMS Suite. An external configuration tool

(e.g. NI-FBUS Configurator) is necessary.

Note!
Necessary parameter to identify the correct Device Description (DD) data

MANUFAC_ID (index 10) optek-Danulat GmbH 0x4000FF

Manufacturer identification number -
used by an interface device to locate the DD file for the resource.

DEV_TYPE (index 11) C_HC4xxx / C8xxx family 0x100
DEV_REV (index 12)
DD_REV (index 13)
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Tab. 7 Resource Block (cont.)

Specifications

Object FMS Data Size
Index Parameter Name Type Type Store (Bytes) Access
FF Field Diagnostics Profile (FF-912)
42 FD_VER S Unsigned16 S 2 R
43 FD_FAIL_ACTIVE S Bit String D 4 R
44 FD_OFFSPEC_ACTIVE S Bit String D 4 R
45 FD_MAINT_ACTIVE S Bit String D 4 R
46 FD_CHECK_ACTIVE S Bit String D 4 R
47 FD_FAIL_MAP S Bit_String S 4 RW
48 FD_OFFSPEC_MAP S Bit_String S 4 RW
49 FD_MAINT_MAP S Bit String S 4 RW
50 FD_CHECK_MAP S Bit_String S 4 RW
51 FD_FAIL_MASK S Bit String S 4 RW
52 FD_OFFSPEC_MASK S Bit_String S 4 RW
53 FD_MAINT_MASK S Bit_String S 4 RW
54 FD_CHECK_MASK S Bit_String S 4 RW
55 FD_FAIL_ALM R DS-87 D 15 RW
56 FD_OFFSPEC_ALM R DS-87 D 15 RW
57 FD_MAINT_ALM R DS-87 D 15 RW
58 FD_CHECK_ALM R DS-87 D 15 RW
59 FD_FAIL_PRI S Unsigned8 S 1 RW
60 FD_OFFSPEC_PRI S Unsigned8 S 1 RW
61 FD_MAINT_PRI S Unsigned8 S 1 RW
62 FD_CHECK_ PRI S Unsigned8 S 1 RW
63 FD_SIMULATE R DS-89 D 9 RW
64 FD_RECOMMEN_ACT S Unsigned16 D 2 R
42 FD_VER S Unsigned16 S 2 R
43 FD_FAIL_ACTIVE S Bit String D 4 R
44 FD_OFFSPEC_ACTIVE S Bit String D 4 R
45 FD_MAINT_ACTIVE S Bit String D 4 R
46 FD_CHECK_ACTIVE S Bit_String D 4 R
47 FD_FAIL_MAP S Bit_String S 4 RW
48 FD_OFFSPEC_MAP S Bit_String S 4 RW
49 FD_MAINT_MAP S Bit_String S 4 RW
50 FD_CHECK_MAP S Bit_String S 4 RW
51 FD_FAIL_MASK S Bit_String S 4 RW
52 FD_OFFSPEC_MASK S Bit_String S 4 RW
53 FD_MAINT_MASK S Bit_String S 4 RW
54 FD_CHECK_MASK S Bit_String S 4 RW
55 FD_FAIL_ALM R DS-87 D 15 RW
56 FD_OFFSPEC_ALM R DS-87 D 15 RW
57 FD_MAINT_ALM R DS-87 D 15 RW
58 FD_CHECK_ALM R DS-87 D 15 RW
59 FD_FAIL_PRI S Unsigned8 S 1 RW
60 FD_OFFSPEC_PRI S Unsigned8 S 1 RW
61 FD_MAINT_PRI S Unsigned8 S 1 RW
62 FD_CHECK_PRI S Unsigned8 S 1 RW
63 FD_SIMULATE R DS-89 D 9 RW
64 FD_RECOMMEN_ACT S Unsigned16 D 2 R

Note!

For mapping of the alarm data refer to chapter 6.1.2
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Tab. 8 Resource Block (cont.)

Object FMS Data Size
Index Parameter Name Type Type Store (Bytes) | Access
optek specific resource block parameter
65 DESCRIPTOR S Visible String S 32 R
66 DEVICE_MESSAGE S Visible String S 32 R
67 DEVICE_INSTAL_DATE S Visible String S 16 R
68 FIRMWARE_VERSION S Visible String S 16 R
69 INFO_ADDRESS_1 S Visible String S 24 R
70 INFO_ADDRESS_2 S Visible String S 24 R
71 INFO_ADDRESS_3 S Visible String S 24 R
72 INFO_ADDRESS_4 S Visible String S 24 R
73 INFO_ADDRESS_5 S Visible String S 24 R
74 CONFIGURATION_STATUS S Bit String S 1 R
75 SET_LAMP_CHANNEL S Unsigned16 S 1 RW
76 STATUS_LAMP R DS-Lamp S 10 R
77 DETECTOR_MONITOR R DS-Detector S 16 R
78 ERROR_NUMBER S Unsigned16 S 2 R
79 PRODUCT_NAME R DS-P_Name S 96 R
80 SENSOR_INFO R DS-Sensor S 32 R
81 REMOTE_CONTROL_STATUS S Unsigned8 S 1 R
82 SET_HOLD S Boolean S 1 RW
83 SET_ZERO_POINT S Unsigned16 S 1 RW
84 SET_PRODUCT S Unsigned16 S 1 RW
85 CONVERTER_SN S Visible String S 16 R
86 MODEL_NR S Visible String S 16 R
87 SET_UNCERTAIN_AS_BAD S Unsigned8 S 1 RW
88 SOFTWARE_REV S Visible String S 32 R
89 HARDWARE_REV S Visible String S 32 R

Note!
PRODUCT_NAME (index 79)
HARDWARE_REYV (index 89)
These two optek specific parameters in the resource block can lead to illustration
problems using Emerson AMS Suite (different versions).

Note!

DESCRIPTOR (index 65)
DEVICE_MESSAGE (index 66)

DEVICE_INSTAL_DATE (index 67)

These three parameters contain the operator device description text, entered in SYSTEM
SETTING\FIELDBUS menu of the converter.

Data type: Visible String

FIRMWARE_VERSION (index 68)
This parameter contains the current firmware version and date of the converter.

Data type: Visible String
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INFO_ADDRESS_x (index 69 - 73)

These parameters contain the information from the SUBASSEMBLY MONITOR of the
converter.

Data type: Visible String

CONFIGURATION_STATUS (index 74)

This parameter contains the configuration status of the individual slave circuit
cards in summarized form.

Data type: Bit String

0 = There is a problem with the configuration of the corresponding circuit card.
1 = Configuration is OK.

Configuration bit (C4000 / HazeControl)

BIT7 [ BIT6 BIT S BIT 4 BIT 3 BIT 2 BIT 1 BITO

Not used 1014 /1016 | 10-13 | 10-24 | MA-11(2) | MA-11 (1) | MC-02

Configuration bit (C8000I)

High byte

BIT7 [ BIT6 | BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BITO

Not used 1027 | 1029 | MA-17 | MA-11(2) | MA-11 (1) | MC-02

SET_LAMP_CHANNEL (index 75)

With this parameter, the register contents for Status_Lamp (Index 76) and
Detector_Monitor (index 77) can be selected according to the selected
lamp outputs or optek detector inputs.

The register contents correspond to the values of the corresponding monitor.
Data type: Unsigned16

BIT7 | BIT6 | BIT5 BIT 4 BIT 3 BIT 2 BIT 1 BIT O

Not used - LAMP F | CHANNELD | CHANNELB | CHANNEL C | CHANNEL A

Low byte

In the high or low nibble, no more than 1 bit shall be set. If 0x00 is transferred as
information, the information of LAMP E and CHANNEL A is written into the corresponding
registers.

Upon writing the parameter, the low byte value can be any value from 0 to 255.
For reading the parameter, the following applies:

0x__00 — Operation product change is executed.

Standby position when writing the value 0x00 for the high byte.

0x__FF — Operation was completed or standby position.

Example
0x00 — lamp E, channel A
0x18 — lamp F, channel D
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0x15 — not permitted

At C8000 only optical sensors can be monitored

ERROR_NUMBER (index 78)

Corresponds to the error number currently displayed on the converter display. If

you acknowledge the error window locally at the converter, the parameter is set

to zero and the error number cannot be read via FOUNDATION Fieldbus™ anymore.

Data type: Unsigned16

PRODUCT_NAME (index 79)
This parameter contains a data structure with the name of all products.

Data type: DS-P_Name (see chapter Device Spec. Data structures)

SENSOR_INFO (index 80)

This parameter contains a data structure with the sensor serial number and the sensor
model type entered in SYSTEM SETTING\..... menu of the converter. The mapping is
independent from the physical input.

At the C8000, the first four System Data Memo, was readable via FOUNDATION
Fieldbus™ Interface.

C4000/Haze Control

C8000

SYSTEM DATA SENSOR MAPPED TO CHANNEL
1 A
2 B
3 C
4 D
SYSTEM DATA MEMO MAPPED TO CHANNEL
1 A
2 B
3 C
4 D

Data type: DS-Sensor (see chapter Device Spec. Data structures)

-36 -
optek-Manual--1004-1034-02--FF-US-2023-01-11.doc
www.optek.com



Specifications

REMOTE_CONTROL_STATUS (index 81)

With this parameter you can read which remote functionalities can be released
in the C4000 / Haze Control or C8000 software.

Data type: Unsigned8

1 = Corresponding function in converter is released via bus.
0 = Corresponding function in converter is blocked via bus.

0x00000101 = The product change function (via parameter slot index 67) is not
possible via FOUNDATION Fieldbus™ Interface. The other two remote functions are
released.

Configuration bit (C4000 / Haze Control)

BIT7 | BIT6 | BIT5 [ BIT4 [ BIT3 | BIT2 BIT 1 BIT 0O
Not used HOLD | PRODUCT CHANGE SYSTEM ZERO
POINT

Configuration bit (C8000)

BIT7 | BIT6 | BIT5 [ BIT4 | BIT3 | BIT2 BIT 1 BIT O
Not used PRODUCT CHANGE SYSTEM ZERO
POINT

SET_HOLD (index 82)

With this parameter, hold can be triggered or cancelled in the converter via
FOUNDATION Fieldbus™ Interface. (only for C4000 / Haze Control)

Data type: Boolean

0x00 — false converter disables an existing system hold state.
OxFF — true converter enables a system hold state.
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SET_ZERO_POINT (index 83)

With this parameter, the zero point for the corresponding measuring result can
be read in and set according to the software description.

Data type: Unsigned16 as single bits
High byte

Configuration bit (C4000 / Haze Control)

BIT7 | BIT6 | BIT5 | BIT4

BIT 3

BIT 2

BIT 1

BITO

Not used

Zero point
MO04

Zero point
MO03

Zero point
MO02

Zero point
MO1

Configuration bit (C8000)

BIT7 [ BIT6 | BIT5 | BIT4 | BIT3 | BIT2 | BIT1 BIT 0

Not used Zero point

global

Low byte
Upon writing the parameter, the low byte value can be any value from 0 to 255.
For reading the parameter, the following applies:
0x__00 — High byte (see above);
Low byte operation is executed.
0x00FF — Operation was completed or standby position.
Example:
0x0300 = Read in zero point for measuring results MO1 and M02.
0x0BO00 = Read in zero point for measuring results MO1, M02 and M04.

Only optical measurements can be set to zero.

SET_PRODUCT (index 84)

With this parameter you can load a configured product in the converter.
Data type: Unsigned16

High byte
0x01 — change to product 1
0x02 — change to product 2
0x03 — change to product 3
0x04 — change to product 4
0x05 — change to product 5
0x06 — change to product 6
0x07 — change to product 7
0x08 — change to product 8
Low byte
Upon writing the parameter, the low byte value can be any value from 0 to 255.
For reading the parameter, the following applies:
0x__00 — Operation product change is executed.
Standby position when writing the value 0x00 for the high byte.
0x__FF — Operation was completed or standby position.

Note!

Using AMS Suite from Emerson (different versions) for product change can lead to
problems, as product names will not be displayed. With other configuration tools this
problem is not known.
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CONVERTER_SN (index 85)
This parameter contains the serial number of the converter.

Data type: Visible String

MODEL_NR (index 86)
This parameter contains the converter name string.

Data type: Visible String

SET_UNCERTAIN_AS_BAD (index 87)

With this parameter you could manipulate the process status information.

Data type: Unsigned8.

You can select whether a status process value is mapped from UNCERTAIN to BAD.

0 = UNCERTAIN is displayed.
1 = UNCERTAIN is automatically mapped on BAD state.

SOFTWARE_REY (index 88)

This parameter contains the software revision of the FOUNDATION Fieldbus™ interface
board.

Data type: Visible String

HARDWARE_REYV (index 89)

This parameter contains the hardware revision of the FOUNDATION Fieldbus™ interface
board.

Data type: Visible String

Note!

Using Emerson AMS Suite the parameter value will be displayed, but the headline of the
corresponding value is not. This is due to the fact that a tag in the manufacturer specific
dictionary is not read correctly.
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6.1.1 View Object for Resource Block

Tab. 9 View Object Resource Block

View

Index Parameter Name 1/2 |3 |4

1 ST_REV 2 12|22

2 TAG_DESC

3 STRATEGY 2

4 ALERT_KEY 1

5 MODE_BLK 4 4

6 BLOCK_ERR 2 2

7 RS_STATE 1 1

8 TEST_RW

9 DD_RESOURCE

10 MANUFAC_ID 4

11 DEV_TYPE 2

12 DEV_REV 1

13 DD_REV 1

14 GRANT_DENY 2

15 HARD_TYPES 2

16 RESTART

17 FEATURES 2

18 FEATURES_SEL 2

19 CYCLE_TYPE 2

20 CYCLE_SEL 2

21 MIN_CYCLE_T 4

22 MEMORY_SIZE 2

23 NV_CYCLE T 4

24 FREE_SPACE 4

25 FREE_TIME 4 4

26 SHED_RCAS 4

27 SHED_ROUT 4

28 FAULT_STATE 1 1

29 SET_FSTATE

30 CLR_FSTATE

31 MAX_NOTIFY 1

32 LIM_NOTIFY 1

33 CONFIRM_TIME 4

34 WRITE_LOCK 1

35 UPDATE_EVT

36 BLOCK_ALM

37 ALARM_SUM 8 8

38 ACK_OPTIONS 2

39 WRITE_PRI 1

40 WRITE_ALM

41 ITK_VER 2

42 FD_VER 2

43 FD_FAIL_ACTIVE 4 4

44 FD_OFFSPEC_ACTIVE 4 4

45 FD_MAINT_ACTIVE 4 4

46 FD _CHECK_ACTIVE 4 4

47 FD_FAIL_MAP 4

48 FD_OFFSPEC_MAP 4

49 FD_MAINT_MAP 4

50 FD_CHECK_MAP 4

-40 -

optek-Manual--1004-1034-02--FF-US-2023-01-11.doc
www.optek.com



Specifications

51 | FD_FAIL_MASK 4
52 | FD_OFFSPEC_MASK 4
53 | FD_MAINT_MASK 4
54 | FD_CHECK MASK 4
55 | FD_FAIL_ALM
56 | FD_OFFSPEC_ALM
57 | FD_MAINT_ALM
58 | FD_CHECK_ALM
59 | FD_FAIL_PRI 1
60 | FD_OFFSPEC_PRI 1
61 | FD_MAINT_PRI 1
62 | FD_CHECK_PRI 1
63 | FD_SIMULATE 9
64 | FD_RECOMMEN_ACT 2 2
65 | DESCRIPTOR 3
2
66 | DEVICE_MESSAGE 3
2
67 | DEVICE_INSTAL_DATE 1
6
68 | FIRMWARE_VERSION 1
6
69 | INFO_ADDRESS_1 2
4
70 | INFO_ADDRESS_2 2
4
71 | INFO_ADDRESS_3 2
4
72 | INFO_ADDRESS_4 2
4
73 | INFO_ADDRESS_5 2
4
74 | CONFIGURATION STATUS 1
75 | SET_LAMP_CHANNEL 1
76 | STATUS_LAMP 1
0
77 | DETECTOR_MONITOR 1
6
78 | ERROR_NUMBER 2
79 | PRODUCT_NAME 9
6
80 | SENSOR_INFO 3
2
81 | REMOTE_CONTROL_STATUS 1
82 | SET_HOLD 1
83 | SET_ZERO_POINT 1
84 | SET_PRODUCT 1
85 | CONVERTER_SN 1
6
86 | MODEL_NR 1
6
87 | SET_UNCERTAIN_AS_BAD 1
88 | SOFTWARE_REV 3
2
89 | HARDWARE_REV 3
2
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6.1.2 FF Field Diagnostic Alarms

Assignment of the RB parameters according to FF Field Diagnostic Profile (FF-912).

Tab. 10 Field Diagnostic Alarms

Manuf Description NAMUR Recommended Action
Spec.Cond. Class
Byte Bit in
Byte String
0 0 CHECK Set Transducer Block into AUTO mode
1 - 5 R
2 B 5 [
3 : S [
i L
5 - 8 N
s |- 5 [
7 - R
1 8 SIGNAL LOSS optek internal error: Signal Loss in one
MEASUREMENT VALUE 1 channel please check
9 SIGNAL LOSS optek internal error: Signal Loss in one
MEASUREMENT VALUE 2 channel please check
10 SIGNAL LOSS optek internal error: Signal Loss in one
MEASUREMENT VALUE 3 IS channel please check
11 SIGNAL LOSS § optek internal error: Signal Loss in one
MEASUREMENT VALUE 4 = channel please check
12 SIGNAL LOSS Q optek internal error: Signal Loss in one
MEASUREMENT VALUE 5 2] channel please check
13 SIGNAL LOSS % optek internal error: Signal Loss in one
MEASUREMENT VALUE 6 channel please check
14 SIGNAL LOSS optek internal error: Signal Loss in one
MEASUREMENT VALUE 7 channel please check
15 SIGNAL LOSS optek internal error: Signal Loss in one
MEASUREMENT VALUE 8 channel please check
2 16 ERROR NUMBER optek internal error: Internal Diagnostic
AVAILABLE Information available
17 c optek internal error: No communication
NO ISB COMMUNICATION 2 on internal serial bus
18 NO MODBUS < optek internal error: No MODBUS
COMMUNICATION T communication
19 - S R
20 |- g [
21 - ©
22 - R
23 - R
3 24 Flag when Error 1402 optek internal error: Maintenance
(TEMP_HI) occure required (Temp_ HI)
25 - R
26 - R
27 - 3 N
28 |- s [
29 - R
30 - R
31 optek internal error: Maintenance
HW failure required (HW failure)
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Note!

Signal Loss Measurement Value x will only occur in the field diagnostic alarms if the
Resource Block parameter (index 87 - “seT_UNCERTAIN_AS_BAD") is set to Yes (1). Otherwise
the Signal Loss is a permitted operating condition.

Note!

*1) Alarms, which are not used in the device specification of the converter, are always set
to active during configuration. These alarms should not be an issue, as no error source in
our converter is dedicated to these alarms. Nevertheless if these alarms interfere, you can
switch them off manually in your configuration software (see Fig. 16).

:“;‘EDUT—EMEI [C_HC4xxs / CBxux family Rev. 1]
File #ctions Help

&l ¥
Conﬁgure!Setup Identlflcatlonl Processl Alarmsl Hardware | Options  Other

Analyzer Transducer Block (TRANSDH ; . ;I
Analyzer Transducer Block (TRAMNSDH v Error Mumber Available g
Analyzer Transducer Black {TRANSD
Analyzer Transducer Black {TRANSD
Analyzer Transducer Block {TRANSD
Analyzer Transducer Block {TRAMNSDH

Analyzer Transducer Block (TRANSDH FGDDBUS Communication errars )
Analyzer Transducer Block (TRANSDH

Relay Transducer Black {TRANSDICE ¥ Condlg

- Analog COutput Transducer Block (TR, —
------ = Resource Block 2 {(RESOURCE)

V| Communication emars

¥ Cond20

¥ Cond21

Cond22

=

=l

Cond23

=l

Temperature to high

<

Cond25
Cand 2R LI
Time: I Current j Send I Close | Help |

|Device last synchronized: 1012014 1:21:02 PM [ Y
Fig. 16 AMS Suite Alarms not selected

<l
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6.2 Analyzer Transducer Block

Tab. 11 Analyzer Transducer Block

Object Size
Index Parameter Name Type FMS Data Type | Store (Bytes) | Access
The standard FOUNDATION Fieldbus™ tranceducer block parameter
1 ST _REV S Unsigned16 S 2 R
2 TAG_DESC S Octet String S 32 RW
3 STRATEGY S Unsigned16 S 2 RwW
4 ALERT_KEY S Unsigned8 S 1 RwW
5 MODE_BLK R DS-69 D 4 RW
6 BLOCK_ERR S Bit_String D 2 R
7 UPDATE_EVT R DS-73 D 14 RW
8 BLOCK_ALM R DS-72 D 13 RW
9 TRANSDUCER_DIRECTORY A Unsigned16 N 2 R
10 TRANSDUCER_TYPE S Unsigned16 S 2 R
11 XD_ERROR S Unsigned8 D 1 R
12 COLLECTION_DIRECTORY A Unsigend32 S 4 R
13 PRIMARY_VALUE R DS-65 D 5 R
14 PV_UNIT S Unsigned16 S 2 R
optek specific tranceducer block parameter
15 PV_TEXTUAL_UNIT R VisiableString S 8 R
16 RANGE R DS-Range S 8 R
17 PRODUCT S VisiableString S 12 R
18 OUT_mA S Float D 4 R
Note!

PV_Unit (index 14)

Textual Unit (0x8000) - For Textual Unit read the index 15

PV_TEXTUAL_Unit (index 15)
This parameter contains Unit for the PRIMARY_VALUE.

RANG (index 16)

This parameter contains Unit for the PRIMARY _VALUE.

PRODUCT (index 17)

This parameter contains current name of the used PRODUCT.

OUT_mA (index 18)

The TB number correspond with the physical number of the mA output

The mA output allocation is adjustable in C8000; therefore the assignment of the output
value to the mA parameter in the TB can be different. In the default setting of the
converter, the assignment is given.

Example:

Analyzer Transducer Block 2 (32864_2) - mA Value from mA-Output Channel 2
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Note!

UPDATE_EVT
TRANSDUCER_TYPE
XD_ERROR

(index 7)
(index 10)
(index 11)

Using AMS Suite from Emerson (different versions) of these parameters in the Transducer
Block can lead to illustration problems. This problem is not known with other configuration

tools.

@ H1_DEVICE_2 : 32864_9 (ATB)

=Jokd

Apply Yalues
|32864_9(ATE) ]

e =

I™ Periodic Updates

oos Auta

|7 B2 B e

Process /0 Config lAIarms] Diagnostics] Trends] Dthers]

BEE e

Parameter ‘alue

E @ UPDATE_EVT
UMACKMNOWLEDGED
UPDATE_STATE
TIME_STAMP
STATIC_REWISION
RELATIVE_INDEX

I Uninitialized

@& TRANSDUCER_TYPE

@ #“D_ERROR

Type & Extensiong

BEcEE

B B

Help
Thiz alert is generated by any change to the static data.
A, discrete enumeration which iz get to Unacknowledged when an update ocours, an
A, dizcrete enumeration which gives an indication of whether the alert has been reparl
The time when evaluation of the block wasz startted and a change in alarm/ewvent stat
The static revision of the block whose static parameter waz changed and is being rep
The OO index of the static parameter whoze change caused this alert, minus the FB <

Identifes the transducer that follows.

One of the tranzducer ernor codes defined in the FF Transducer Specifications in sec!

‘wiite Changes

Fead &l

Fig. 17 lllustration problems with AMS Suite from Emerson
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6.2.1 View Object for Analyzer Transducer Block

Tab. 12 View Object Analyzer Transducer Block

View
Index Parameter Name 112 |34
1 ST_REV 21 2| 2| 2
2 TAG_DESC
3 STRATEGY 2
4 ALERT_KEY 4 4
5 MODE_BLK 2 2
6 BLOCK_ERR
7 UPDATE_EVT
8 BLOCK_ALM
9 TRANSDUCER_DIRECTORY
10 TRANSDUCER_TYPE 2 2
11 XD_ERROR 1 1
12 COLLECTION_DIRECTORY
13 PRIMARY_VALUE 5 5
14 PV_UNIT 2
15 PV_TEXTUAL_UNIT 8
16 RANGE 8
17 1
PRODUCT 2
18 OUT_mA 4 4
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6.3 Relay Transducer Block

Tab. 13 Relay Transducer Block

Specifications

Object FMS Data Size
Index Parameter Name Type Type Store (Bytes) Access
The standard FOUNDATION Fieldbus™ tranceducer block parameter
1 ST _REV S Unsigned16 S 2 R
2 TAG_DESC S Octet String S 32 RW
3 STRATEGY S Unsigned16 S 2 RwW
4 ALERT_KEY S Unsigned8 S 1 RwW
5 MODE_BLK R DS-69 D 4 RW
6 BLOCK_ERR S Bit_String D 2 R
7 UPDATE_EVT R DS-73 D 14 RW
8 BLOCK_ALM R DS-72 D 13 RW
9 TRANSDUCER_DIRECTORY A Unsigned16 N 2 R
10 TRANSDUCER_TYPE S Unsigned16 S 2 R
11 XD_ERROR S Unsigned8 D 1 R
12 COLLECTION_DIRECTORY A Unsigend32 S 4 R
optek specific tranceducer block parameter
13 PV_D1 R DS-66 D 2 R
14 PV_D2 R DS-66 D 2 R
15 PV_D3 R DS-66 D 2 R
16 PV_D4 R DS-66 D 2 R
Note!
PV_Dx (index 13 — 16)
@
PV_Dx | C4000/ HazeControl C8000

1 System relay System relay

2 Limit relay 1 n.c.

3 Limit relay 2 n.c.

4 Limit relay 3 n.c.

6.3.1 View Object for Relay Transducer Block

Tab. 14 View Object Relay Transducer Block

Index

Parameter Name

View

1 ]2

3

ST_REV

2] 2

2

TAG_DESC

STRATEGY

ALERT_KEY

MODE_BLK

2
4
2

BLOCK_ERR

UPDATE_EVT

BLOCK_ALM

TRANSDUCER_DIRECTORY

TRANSDUCER_TYPE

XD_ERROR

COLLECTION_DIRECTORY

PV_D1

PV_D2

PV_D3

olalnlalinl2lalo|eN|o|o| s |wind =

PV_D4

NINININ

NINININ
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6.4 Analog Output Transducer Block

Tab. 15 Analog Outputr Transducer Block

Object FMS Data Size
Index Parameter Name Type Type Store (Bytes) Access
The standard FOUNDATION Fieldbus™ tranceducer block parameter
1 ST _REV S Unsigned16 S 2 R
2 TAG_DESC S Octet String S 32 RW
3 STRATEGY S Unsigned16 S 2 RwW
4 ALERT_KEY S Unsigned8 S 1 RwW
5 MODE_BLK R DS-69 D 4 RW
6 BLOCK_ERR S Bit_String D 2 R
7 UPDATE_EVT R DS-73 D 14 RW
8 BLOCK_ALM R DS-72 D 13 RW
9 TRANSDUCER_DIRECTORY A Unsigned16 N 2 R
10 TRANSDUCER_TYPE S Unsigned16 S 2 R
11 XD_ERROR S Unsigned8 D 1 R
12 COLLECTION_DIRECTORY A Unsigend32 S 4 R
optek specific tranceducer block parameter
13 PV_1 R DS-65 D 4 R
14 PV_2 R DS-65 D 4 R

Note!

Analog Output Transducer Block is only functional on C4000 / HazeControl converters.

6.4.1 View Object Analog Output Transducer Block

Tab. 16 View Object Analyzer Transducer Block

Index

Parameter Name

View

1123

ST_REV

2| 2 2

TAG_DESC

STRATEGY

ALERT_KEY

MODE_BLK

N
NN

BLOCK_ERR

UPDATE_EVT

BLOCK_ALM

TRANSDUCER_DIRECTORY

TRANSDUCER_TYPE

XD_ERROR

—_
—_

COLLECTION_DIRECTORY

PV_1

rolnl2a|e|e|Njo|o|a|wiv| =

PV 2

(62114 ]
(62019, ]
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6.5 Function Block Channel configuration

Tab. 17 Analog Outputr Transducer Block

C4000
Index Block Parameter Name Index | HazeControl C8000
Only valid in Al FB
1 Analyzer TB1 | PRIMARY_VALUE 13 use use
2 Analyzer TB2 | PRIMARY_VALUE 13 use use
3 Analyzer TB 3 | PRIMARY_VALUE 13 use use
4 Analyzer TB4 | PRIMARY_VALUE 13 use use
5 Analyzer TB5 | PRIMARY_VALUE 13 n.c. use
6 Analyzer TB6 | PRIMARY_VALUE 13 n.c. use
7 Analyzer TB7 | PRIMARY_VALUE 13 n.c. use
8 Analyzer TB8 | PRIMARY_VALUE 13 n.c. use
Only valid in DI FB
9 Relay TB PV_D1 13 use use
10 Relay TB PV_D2 14 use n.c.
11 Relay TB PV_D3 15 use n.c.
12 Relay TB PV_D4 16 use n.c.
Only valid in AO FB
13 AOTB PV 1 13 use n.c.
14 AOTB PV 2 14 use n.c.

&

Note!
CHANNEL parameter configuration depends on the device features.

Measuring value MV1 corresponds with PRIMARY_VALUE of the Analyzer TB1
Measuring value MV2 corresponds with PRIMARY_VALUE of the Analyzer TB2
Measuring value MV3 corresponds with PRIMARY_VALUE of the Analyzer TB3
Measuring value MV4 corresponds with PRIMARY _VALUE of the Analyzer TB4
Measuring value MV5 corresponds with PRIMARY _VALUE of the Analyzer TB5
Measuring value MV6 corresponds with PRIMARY_VALUE of the Analyzer TB6
Measuring value MV7 corresponds with PRIMARY_VALUE of the Analyzer TB7
Measuring value MV8 corresponds with PRIMARY_VALUE of the Analyzer TB8

Status Relay1 corresponds with PV_D1 of the Relay TB
Status Relay2 corresponds with PV_D2 of the Relay TB
Status Relay3 corresponds with PV_D3 of the Relay TB
Status Relay4 corresponds with PV_D4 of the Relay TB

mA-IN1 corresponds with PV_1 of the AO TB
mA-IN2 corresponds with PV_2 of the AO TB

To see an overview of the C4000 / Haze Control Foundation Fieldbus Interface please
refer to Fig. 2, on page 11. For the C8000 Foundation Fieldbus Interface refer to Fig. 3, on
page 14.
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6.6 Al Function Block

This block takes the analog input data from the input signal of the converter and it
makes available to other function blocks. It has scaling conversion, filtering, square root,
low cut and alarm processing.

Tab. 18 Al Function Block

Index Parameter Name Object Type | FMS Data Type | Store | Size (Bytes) | Access
1 ST_REV S Unsigned16 S 2 R
2 TAG_DESC S Octet String S 32 RW
3 STRATEGY S Unsigned16 S 2 RW
4 ALERT_KEY S Unsigned8 S 1 RW
5 MODE_BLK R DS-69 D 4 RW
6 BLOCK_ERR S Bit_String D 2 R
7 PV R DS-65 D 5 R
8 ouT R DS-65 D 5 R
9 SIMULATE R DS-82 D 11 RW
10 XD_SCALE R DS-68 S 11 RW
11 OUT_SCALE R DS-68 S 11 RW
12 GRANT_DENY R DS-70 D 2 RW
13 10_OPTS S Bit_String S 2 RW
14 STATUS_OPTS S Bit_String S 2 RW
15 CHANNEL S Unsigned16 S 2 RW
16 L_TYPE S Unsigned8 S 1 RW
17 LOW_CUT S Float S 4 RW
18 PV_FTIME S Float S 4 RW
19 FIELD_VAL R DS-65 D 5 R
20 UPDATE_EVT R DS-73 D 14 RW
21 BLOCK_ALM R DS-72 D 13 RW
22 ALARM_SUM R DS-74 S 8 RW
23 ACK_OPTION S Bit_String S 2 RW
24 ALARM_HYS S Float S 4 RW
25 HI_HI_PRI S Unsigned8 S 1 RW
26 HI_HI_LIM S Float S 4 RW
27 HI_PRI S Unsigned8 S 1 RW
28 HI_LIM S Float S 4 RW
29 LO_PRI S Unsigned8 S 1 RW
30 LO_LIM S Float S 4 RW
31 LO LO PRI S Unsigned8 S 1 RW
32 LO LO_LIM S Float S 4 RW
33 HI_HI_ALM R DS-71 D 16 RW
34 HI_ALM R DS-71 D 16 RW
35 LO_ALM R DS-71 D 16 RW
36 LO LO_ALM R DS-71 D 16 RW
37 BLOCK_ERR_DESC_1 S Bit_String D 4 R
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PRIMARY_VALUE
(optek measurement values)

TINNVHO

| SIMULATE |

SIGNAL

PROCESSING

ALARMS

ouT

Fig. 18 Internal structure of the Al block.

XD_SCALE (index 10)

Using AMS Suite from Emerson (different versions) for this parameter leads to an
illustration problem. Instead of the optek specific code 32768 with the text module “Textual
Unit” an empty selection window is shown. Nevertheless to configure this block only the
empty field has to be chosen (see Fig. 19).

XD_SCALE Properties

Farameter, name:;
|><D_s CALE

Farameter, pe:

ISc:aIing j
Farameter categony:
IE |

™| Fiestare parameter value after restart

(1]

Cancel

Help

Plelel

Filter...

— Properties

100% aof scale:
|1 o0

0% of zcale:
IEI

E ngineerng unit:

i) Show all engineering units

Fig. 19 XD_SCALE properties
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6.6.1 View Object for Al Function Block

Tab. 19 View Object Al Function Block

optek-Manual--1004-1034-02--FF-US-2023-01-11.doc

View
Index Parameter Name 1 2 3| 4
1 ST_REV 2 2 2
2 TAG_DESC
3 STRATEGY 2
4 ALERT_KEY 1
5 MODE_BLK 4 4
6 BLOCK_ERR 2 2
7 PV 5 5
8 ouT 5 5
9 SIMULATE
10 XD_SCALE 11
11 OUT_SCALE 11
12 GRANT_DENY 2
13 10_OPTS 2
14 STATUS_OPTS 2
15 CHANNEL 2
16 L_TYPE 1
17 LOW_CUT 4
18 PV_FTIME 4
19 FIELD_VAL 5 5
20 UPDATE_EVT
21 BLOCK_ALM
22 ALARM_SUM 8 8
23 ACK_OPTION 2
24 ALARM_HYS 4
25 HI_HI_PRI 1
26 HI_HI_LIM 4
27 HI_PRI 1
28 HI_LIM 4
29 LO_PRI 1
30 LO_LIM 4
31 LO_LO PRI 1
32 LO LO LIM 4
33 HI_HI_ALM
34 HI_ALM
35 LO_ALM
36 LO LO ALM
37 BLOCK_ERR _DESC_1
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6.7 DI Function Block

This block takes the discrete input data from the relay output from the converter and it
makes the relay status available to other function blocks. It has the option to invert, filter and

process alarms.

Tab. 20 DI Function Block
FMS Data
Index Parameter Name Object Type Type Store | Size (Bytes) | Access
1 ST _REV S Unsigned16 S 2 R
2 TAG_DESC S Octet String S 32 RW
3 STRATEGY S Unsigned16 S 2 RW
4 ALERT_KEY S Unsigned8 S 1 RW
5 MODE_BLK R DS-69 D 4 RW
6 BLOCK_ERR S Bit_String D 2 R
7 PV_D R DS-66 D 2 R
8 OUT_D R DS-66 D 2 R
9 SIMULATE_D R DS-83 D 5 RW
10 XD_STATE S Unsigned16 S 2 RW
11 OUT_STATE R DS-66 S 2 RW
12 GRANT_DENY R DS-70 D 2 RW
13 10_OPTS S Bit_String S 2 RW
14 STATUS_OPTS S Bit_String S 2 RW
15 CHANNEL S Unsigned16 S 2 RW
16 PV_FTIME S Float S 4 RW
17 FIELD_VAL_D R DS-66 D 5 R
18 UPDATE_EVT R DS-73 D 14 RW
19 BLOCK_ALM R DS-72 D 13 RW
20 ALARM_SUM R DS-74 S 8 RW
21 ACK_OPTION S Bit_String S 2 RW
22 DISC_PRI S Unsigned8 S 1 RW
23 DISC_LIM S Unsigned8 S 1 RW
24 DISC_ALM S DS-72 S 13 RW
25 BLOCK_ERR_DESC_1 S Bit_String D 4 R
| SIMULATE |
@)
I
PV Dx > SIGNAL .
(optek relay state ,discret”) Z PROCESSING (@)
m I
ALARMS
Fig. 20 Internal structure of the DI block.
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6.7.1 View Object for DI Function Block
Tab. 21 View Object DI Function Block
View

Index Parameter Name 1 2 | 3|4

1 ST_REV 2| 2 2

2 TAG_DESC

3 STRATEGY 2

4 ALERT_KEY 1

5 MODE_BLK

6 BLOCK_ERR 4 4

7 PV_D 2 2

8 OUT D 2 2

9 SIMULATE_D 2 2

10 XD_STATE 2

11 OUT_STATE 2

12 GRANT_DENY 2

13 10_OPTS 2

14 STATUS_OPTS 2

15 CHANNEL 2

16 PV_FTIME 4

17 FIELD _VAL_D 2 2

18 UPDATE_EVT

19 BLOCK_ALM

20 ALARM_SUM 8 8

21 ACK_OPTION 2

22 DISC_PRI 1

23 DISC_LIM 1

24 DISC_ALM

25 BLOCK_ERR _DESC_1
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6.8 AO Function Block

The AO block provides an analog value to emulate the mA-Input signal for C4000 /

Specifications

Haze Control converters. It provides value and rate limiting, scaling conversion and fault

state.

Tab. 22 AO Function Block

Index Parameter Name Object Type | FMS Data Type | Store | Size (Bytes) | Access
1 ST_REV S Unsigned16 S 2 R
2 TAG_DESC S Octet String S 32 RW
3 STRATEGY S Unsigned16 S 2 RW
4 ALERT_KEY S Unsigned8 S 1 RW
5 MODE_BLK R DS-69 D 4 RW
6 BLOCK_ERR S Bit_String D 2 R
7 PV R DS-65 D 5 R
8 SP R DS-65 D 5 R
9 ouT R DS-65 D 5 RW
10 SIMULATE R DS-82 D 20 RW
11 PV_SCALE R DS-68 S 11 RW
12 XD_SCALE R DS-68 S 11 RW
13 GRANT_DENY R DS-70 D 2 RW
14 10_OPTS S Bit_String S 2 RW
15 STATUS_OPTS S Bit_String S 2 RW
16 READBACK R DS-65 D 5 R
17 CAS_IN R DS-65 D 5 R
18 SP_RATE_DN S Float S 4
19 SP_RATE_UP S Float S 4
20 SP_HI_LIM S Float S 4
21 SP_LO_LIM S Float S 4
22 CHANNEL S Unsigned16 S 2 RW
23 FSTATE_TIME S Float S 4 RW
24 FSTATE_VAL S Float S 4
25 BKCAL_OUT R DS-65 D 5 R
26 RCAS_IN R DS-65 D 5
27 SHED_OPT S Unsigned8 S 1 R
28 RCAS_OUT R DS-65 D 5 R
29 UPDATE_EVT R DS-73 D 14 RW
30 BLOCK_ALM R DS-72 D 13 RW
31 BLOCK_ERR_DESC_1 S Bit_String D 4 R

Note!

How to configure the analog outputs (for C4xxx / HC4xxx only) with the NI configurator is
shown in the appendix. Please refer to chapter 7.3 on page 63.
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Fig. 21 internal structure of the AO block.
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6.8.1 View Object for AO Function Block

Tab. 23 View Object AO Function Block

View

Index Parameter Name 1 2 3| 4

1 ST REV 2 2| 2| 2

2 TAG DESC

3 STRATEGY 2

4 ALERT KEY 1

5 MODE BLK 4 4

6 BLOCK ERR 2 2

7 PV 5 5

8 SP 5 5

9 ouT 5 5

10 SIMULATE

11 PV SCALE 11

12 XD SCALE 11

13 GRANT DENY 2

14 10 OPTS 3

15 STATUS OPTS 3

16 READBACK 5 5

17 CAS IN 5 5

18 SP RATE DN 4

19 SP RATE UP 4

20 SP _HI LIM 4

21 SP LO LIM 4

22 CHANNEL 2

23 FSTATE TIME 4

24 FSTATE VAL 4

25 BKCAL OUT 5

26 RCAS IN 5

27 SHED OPT 1

28 RCAS OUT 5

29 UPDATE EVT

30 BLOCK ALM

31 BLOCK ERR DESC 1
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6.9 Device specific data structures

Specifications

6.9.1 DS-Lamp
Tab. 24 DS-Lamp
Data Structure Data Type of
Identifier DS Size (Byte) Parameter Component Size (Bytes)
DS-Lamp 10 LAMP_ON Boolean 1
SENSOR_ON_LAMP Unsigned8 1
LAMP_VOLTAGE_(V) Float 4
LAMP_CURRENT_(mA) Float 4
6.9.2 DS-Detector
Tab. 25 DS-Detector
Data Structure Data Type of
Identifier DS Size (Byte) Parameter Component Size (Bytes)
DS-Detector 16 PHOTO_CURRENT (nA) Float 4
ZERO_CURRENT_(nA) Float 4
PHOTO_CURRENT_(CU) Float 4
PHOTO_CURRENT_ISA_(CU) Float 4

6.9.3 DS-P_Name

Tab. 26 DS-P_Name

Data Structure Data Type of
Identifier DS Size (Byte) Parameter Component Size (Bytes)
DS-P_Name 96 PRODUCT 1 VisibleString 12
PRODUCT 2 VisibleString 12
PRODUCT _3 VisibleString 12
PRODUCT 4 VisibleString 12
PRODUCT_5 VisibleString 12
PRODUCT _6 VisibleString 12
PRODUCT 7 VisibleString 12
PRODUCT 8 VisibleString 12
6.9.4 DS-Sensor
Tab. 27 DS-Sensor
Data Structure Data Type of
Identifier DS Size (Byte) Parameter Component Size (Bytes)
DS-Sensor 32 SENSOR_SN VisibleString 16
SENSOR_TYPE VisibleString 16
6.9.5 DS-Range
Tab. 28 DS-Range
Data Structure Data Type of
Identifier DS Size (Byte) Parameter Component Size (Bytes)
DS-Range 8 BEGIN OF RANGE Float 4
END_OF RANGE Float 4
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6.10 Number display format

All float values are indicated according to float format ieee754.

31 BYTEOD 4

23

Y E|E‘E‘E‘E‘E|E
exponent

BYTE1

18

BYTE2 g |7 BYTE3

mantissa

Fig. 22 Number display format

-59-

optek-Manual--1004-1034-02--FF-US-2023-01-11.doc

www.optek.com




Appendix

7 Appendix

7.1 Emerson device installation kit

For optek converters to be used with Emerson Process Management Systems, the
required device installation kits can be found using the link below:

Emerson Process Management DeltaV and AMS Device Manager host systems:

http://www2.emersonprocess.com/en-

US/documentation/deviceinstallkits/Pages/deviceinstallkitsearch.aspx.

Search for “optek-Danulat” as manufacturer.

o
EMERSON

Process Management

Filter Results By:

@

FOUNDATIOHN fieldbus (T)

o
optek-Danulat GmbH; (7)
|:| Emerscn Rosemount; (+311)

O Endress+Hauser, (+27

|:| VEGA Grieshaber KG; (197}
|:| Y'okogawa,; (+164)
Q

Show More

O ¢_neamcucarc; ()

|:| AMS Device Manager (7)

O petav 7

INDUSTRIES

.c-ptek-r;-anulat GmbH C_HC4wox/Caioee Rev

Device Install Kit Revision: 1

Language: English

optek-Danulat GmbH C_HC4wa/ Cliooe Rev

Device Install Kit Revision: 1

Language: English

optek-Danulat GmbH C_HC4wa/ Cliooe Rev

Device Install Kit Revision: 1

Language: English

optek-Danulat GmbH C_HC4wo/ Clioee Rev

12.3

Device Install Kit Revision: 1

Language: English

PRODUCTS AND SERVICES

BRANDS NEWS - EVENTS

SEARCH FOR DD, DTM, AND GSD FILES

1 FF AMS 9.0 Deltav 9.3

1 FF AMS 10.5 Deltav 10.3

1 FF AMS 11.5 Deltav 11.3

1 FF AMS 12.0, 12.5 Deltav

MEDIA CENTER

IMPORTANT: Please check the
device files loaded in your DeltaV or
AMS Device WManager System before

you search this website

The Device Install Kit download site
does not provide access to all
Emerscn Process Management device

files

es qistrib

Device f
a VIS Device Manager release
media are not duplicated for

download from this site.

Ifyou have any questions or comments
send an email

o AskPlantWeb@Emerson.com

Fig. 23 Emerson device installation kit
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7.2 Application Note: mA input via FOUNDATION FieldbusTM

This application note describes the general approach of using the mA input function via
the FOUNDATION Fieldbus™ interface (for C4000/HC only).
1. Configuration of the Foundation Fieldbus Interface

e The input value of the AO function block must be in the range 4-20.
e Configure the AO function block (only the parameters below are needed)

Index Parameter Name Configuration value

5 MODE_BLK CAS _IN or RCAS IN depending on your source

11 PV_SCALE PV_SCALE.UNITS_INDEX = use the
engineering unit of your value

12 XD_SCALE XD_SCALE.UNITS_INDEX = mA (1211)

14 IO_OPTS Fault State to value (512) *)

22 CHANNEL Choose PV_1(13) or PV_2(14) depending on
which mA-Input you use

23 FSTATE TIME 0.0

24 FSTATE VAL 0.0

*) Standard: use the last useable value - no signal loss will occur in
our measurement cycle process

Use "FAULT STATE TO VALUE" in "IO_OPTS" and configure the parameter
"FSTATE_VAL" to the 21.6 mA or 0 mA to get signal loss

FSTATE_TIME defines how long the fault must be detected before the limit values are
activated.

2. Display the input value in the original range of values

C4000 {0 <x< 1} {any1 <x< anyz} .
HazeControl | linearization »| Display

e Configure the linearization table (e.g. LO1) and save your entries.

IN ouT

01: 0.0000 any1

02: 1.0000 any»
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Configure the measurement result to display the input value (e.g. M01).

Parameter Name Configuration value
DEFINE NAME Choose your define name, standard “M01”
FUNCTION Depending which mA input is used, choose 4-20 mA (1) or

4-20 mA (2)
x mA INPUT -
X LINEARIZATION | Choose your stored linearization table
x SLOPE + Choose a SLOPE and/or OFFSET, if required
OFFSET
RANGE BEGIN: any1 END: any:
BEGIN/END
FORMAT Choose a display number format

Calculation of the input value to the measurement function

If the mA input has to manipulate the optical function directly, use this procedure.
Please note that internal value range is normalized.

optical input value —»
C4000 ——»  Displa
HazeControl play

mA input value —»

DEFINE MEASURING RESULT

e Configure the measurement result to display the input value (e.g. MO1)

Parameter Name Configuration value

DEFINE NAME Choose your define name, standard “M01”

FUNCTION Choose your optical measuring function (e.g. ABS —CU (A))
x mA INPUT Depending which mA Input you use, choose one of the

options (e.g. for mA1)

INOL  (0-100%)

INO1*L15
1+ INO1*L15
X LINEARIZATION | Choose a linearization table if required
x SLOPE + Choose a SLOPE and/or OFFSET if required
OFFSET
RANGE Depending on your application
BEGIN/END
FORMAT Choose a display humber format

-62-
optek-Manual--1004-1034-02--FF-US-2023-01-11.doc
www.optek.com



Appendix

7.3 Application Note: Configuration of analog outputs (C4xxx /
HC4xxx only)

The TAG’s of the single blocks can be assigned individually.

¥2 NI-FBUS Configurater 4.1.1 - [interface0-0 : 4000FF0100,

FBKZ___111804411 ID=4000FF0100. FBKZ__111804411]

(=) File 4000FFOL00 FEKZ__111804411 Corfigure Yiew Window Help BEES
[CIHide FBAP Grid || 2, Hide Help
OldmlL L RHL 33 | Tyshowrsar [ [wooorroron___ Fek2 | @ B B R 2 95 D
=+ & My System -8 ELONOERTTN FE | Parameter Value Help Block help - Double cick ot right
=@ interface0-0 @ Resource Block (R [PD_TaR 4000FFO100 Fign PD_TAG help - Device's physical name cliek on this item o edit blocl
Metwork Parameters @ {|DEVICE_ID [ER DEVICE_ID help - Urique device ident parameters. This interface can
[ Sthedule @ (|NODE_2DDRESS 17 @ NODE_ADDRESS help - Unique devic be used to tag the block and to
3 Function Block Applcation @ { [ManuRsc 1o Manufacturer idenlification number - us aller parameters in the block.
¥ interfacen-0 a  [pEv_TePE Manufacturer's model number associat
DEV_REV @ Manutacturer revision number associat
{5 nse_DEVICE 1 @ Upo_Rev [ Revision of the DD associated with the
# 2 HI_DEVICE_2 @ imkCver 3 Maior revision rurmber of the interopieta
+/-(Z) FBK-STARTER-KIT a {
= %2 4000FFO100, FBK2___111804411 ] [
@ Resource Block (RB2) @ {
@ NO TAG @ Analoge Output (A
@ NO TAG a {
@ NO TAG @ {
@ NO TAG a@ {
@ NO TAG @ {
@ NO TAG a@ {
@ NO TAG @ {
@ NO TAG a@ {
@ NO TAG @ {
@ Analoge Dutput (ADTE) @ {
@ NO TAG @ {
@ NO TAG @ {
@ NO TAG @ {
@ NO TAG @ .
@ NO TAG @ {
@ NO TAG
@ NO TAG
@ NO TAG
@ NO TAG
@ NO TAG
@ NO TAG
@ NO TAG
@ Temp Display (AD)
@ - NO TAG ---- {AD)
< >
LINK "interfacel-0" is currently idle (11:50:52) j
LINK "interface0-0" is currently active (11:50:54)
DEVICE "4000FF0100. FBK2__ 111804411" - ID=4000FF0100 FBK2__ 111804411
FBAP_VFD "FhapVid" - 0
BLOCK "Analoge Output (&0TB)"
sst tag. . success (11:50:58)
LINK "interface0-0" is currently idle. (11:51:00)
Status D owrloadh Entorsh AssignmentLive sty | 4 | »]:|
Ready 110314 12:11:47

Fig. 24 NI FBUS Configurator — Configuration of analog outputs

In case the process value of another block should be displayed on the converter, the
following procedure shows how to map a temperature value on the mA-input parameter
interface as an example.
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1. Choose parameter CHANNEL PV 1 for mA-IN1 (or CHANNEL PV 2 for mA-IN2)

e

¥ Periodic Updates 2 [sec) 3:
005 Auto Cascade | Manual

@ 4000FF0100 FBKZ___ 111004411 : Temp Display (AQ)
Apply Yalues
|Temp Display [40) sl (7]

Piocess IScaI\ng1 Lirnits ] Tuning} Dpt\ons} Alarms] Diagnostics] Trends} Dthels]

Farameter Walue

Type & Extensions

& TAG_DESC @(max len = 32)

E @ MODE_BLE
TARGET oos
ACTLIAL [un
PERMITTED FCas [ Cas | Auta | Man | 005
NORMAL Cas | Autg

@ P
gVALUE [un
STATUS
QUALITY
SUBSTATUS
LIMITS

E @ 5P
;VALUE 0
STATUS
QUALITY
SUBSTATUS
LIMITS

B OUT
;VALUE 0
STATUS
QUALITY
SUBSTATUS
LIMITS

B CAS_IN
WALLIE [0 1}
STATUS
QUALITY Bad
SUBSTATUS MatConnected
LIMITS MatLimited

@ " CHANNEL P
VALUE o

STATUS
Ty

=] ;EKD‘AL_DLIT

BEEBE

BEE 8

B BEEE @ HEHBE E§ HHEB

A

Help
The user description of the intended application of the block.

The actual, target, pemmitted, and nommal modes of the black.

This is the mode requested by the operator. Only ane made from those allowed by the permitted mode par
This is the current made of the black, which may differ from the target based on operating conditions. Its
Defines the mades which are allowed for an instance of the block. The permitted made is configured base
This iz the made which the black shauld be set to during nomal operating conditions.

Either the primary analag value for uze in executing the function, or a process value associated with it. Me
A nurmerical quantity entered by a uzer or calculated by the algarithm.

QUALITY
SUBSTATUS
LIMITS

The analog setpoint of this block,
A numenical guantity entered by a user or caloulated by the algorithm.

QUALITY
SUBSTATUS
LIMITS

The primary analog value calculated as a result of executing the function block.
A numerical quantity entered by a user or calculated by the algoiithm.

QUALITY

SUBSTATUS
LIMITS

This parameter is the remote setpoint value, which must come from another Fieldbus block, or a DCS blocl
A numetical quantity received by the block parameter from anather block parameter to which this block is |

GUALITY
SLUBSTATUS
LIITS

The number of the logical hardware channel that is connected to this 1/0 black. This information defines H

The output valug and status provided to an upstream block. for output tracking when the loop is broken or
A numetical quantity entered by a user or caleulated by the algorithm

[RIAFARNNS

‘white Changes

Read &l

Fig. 25 NI Configurator - Choosing channel PV1

2. Configure parameter PV _SCALE and XD SCALE

V¥ Periodic Updates |2 [sec] 3:
005  Auto | Cascade| Manual

@ 4000FF0100 FBKZ___ 111804411 : Temp Display (AOQ)
Apply Yalues
Temp Display (40) I‘ﬁ E =) 95 0

Process  Scaling 1 Limits 1 Tumng} Upt\uns] Alarms] D\agnust\cs] Tlendsl Ellhels]

Parameter Walue
= @ PY_SCALE
*EU_100 50
*EU_D 200
* UMITS_INDEX= i
DECIMAL 0
= @ %D _SCALE
=EU_100 20
*EU_D 4
*UNITS_INDE® m,
DECIMAL 0

Type & Extensions

BEEd

HEEE

Help

The high and low scale values, engineering units code, and number of digits to the right of the decimal paint b

The engineering unit value which represents the upper end of range of the assaciated block parameter,
The engineering unit value which represents the lower end of range of the associated block parameter.
Device Description units code index for the engineering unit descriptor for the associated black value

The number of digits ta the right of the decimal paint which should be used by an interface device in displayin

The engineering unit value which represents the upper end of range of the assaciated block parameter,
The engineening unit value which represents the lower end of range of the associated block parameter.

The number of digits to the: right of the decimal point which should be used by an interface device in displayin

‘wirite Changes

| Riead Al

Fig. 26 NI Configurator — Configuring PV_SCALE and XD_SCALE
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3. Choose parameter SHED CPT

@ 4000FFO100 FBKZ_ 111804411 : Temp Display (AO)
Apply Values
[Temp Display (40) i) B4 nEe
¥ Periodic Updates 2 [sec] Sﬁ
005 Auto Cascade J b anual
Process | Scalig | Limits | Tuning Options | Alerms | Disgnostios | Trends | Others |
Parameter Walue Type & Extensions | Help
= @ SIMULATE Allows the transducer analog input or output to the block to be manually supplied when simulate is enabled.
SIMULATE_STATUS
QUALITY Bad QUALITY
SUBSTATUS NonSpecific SUBSTATUS
LIMITS NotLimited LIMITS
SIMULATE WALUE [i] Used for the transducer value when simulation is enabled.
TRAMSDUCER_STATUS
au QUALITY
SUBSTATUS SUBSTATUS
LIMITS @ LIMITS
TR&MSDUCER_WALUE m Current walue supplied by the ransducer,
ENABLE_DISABLE [ Dizabled i Enable/disable simulation,
= @ GRANT_DENY Optians for controling access of host computers and local contral paneks b operating. tuning. and alaim parar
EGHANT Qw00 Depending an the philasaphy of the plant, the operatar or a higher level device (HLD). or a local operator's pa
DENY 000 The Denied attibute is provied for use by a manitoring application in an interface device and may not be char
@ |0_0PTS 0x0000 En Option which the user may select to alter input and output block. processing,
@ STATUS_OPTS 0=0000 Jeri Optiohz which the user may select in the block processing of status
@ FSTATE_TIME 05ec Emin=0 Sec The time in seconds from detection of Failure of the output block remate setpaint to the output action of the bl
@ FSTATE_ValL 75 m The preset analog 5P value to use when Faillure occurs. This value will be used if the 1/0 option Faultstate to
& “SHED_OPT NaomalShed_MomalReturn En Defines action to be taken on remate contral device timeout.
& [l
Write Changes I Fead Al

Fig. 27 NI Configurator — Choosing SHED_CPT

4. Choose parameter ALERT_KEY and set value to 1.

@ 4000FF0100 FBKZ__ 111804411 : Temp Display (A0) (=)<
Apphy Values
Temp Display (20) B8R DEe
¥ Periodic Updates 2 [zec] E:

005  Auto | Cascade| Manual

Process | Sealing | Limits | Tuning | Options  Alames | Disgnostics | Trends | Others |

Parameter Walug Type & Extensions | Help

& ALERT_KEY 1 mEmin=1 The identification number of the plant unit. This infarmation may be uzed in the host far sorting alarms, ete.

3 il

‘wirite Changes J Read Al

Fig. 28 NI Configurator — Choosing ALERT_KEY
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5. Transfer the parameter of your external device into our function blocks and activate

them.

¥3 FCP1.fep - NI-FBUS Configurator 4.1.1 - [interface0-0 : Function Block Application]

@3 Fie Edt Configure Zoom View ‘Window Help

[CJHide FBAR Grid | 2, Hide Help

IEN A ] 5% | Tashowrsar [ [LoopTime=1sec  —=][Stale Limit=4 Hi ka0 almARE & -
= My System
=2 interfaced-0
Metwork Parameters
[ Schedule
% Function Block Application
-
interface0-0
@ Temperatur (&) @ Temp Display (A0
[ HSE_DEVICE_1 i 5 # Display (A0)
# 2 4000FF0100. FBK2___ 111804411 (OUT | sm— 25 N OUT =
;‘J’E"(E(J ) [Elamms B EECAL OUT B
RB2_1 (RB2) au
— Trend: AT
@ 32864_8 (ATE) nate T m;s :
32864_9 (ATB) rends
@ 32864_10 (ATB)
32864_11 (ATB)
@ 32864_12 (ATE)
32864_13 (ATB)

32864_14 (ATB)

32865_1 (RTB)
32770_1 (ADTB)

Temperatur (AL}
- NO TAG
-ND TAG

=83

K-STARTER-KIT

RB2_2 (RB2)
32769 (HARTTB)

CEES NN EFESEgiESrsENENEEREREE S

e —

e

[ESMY_SYSTEM "My Systen”

LINK "interface0-0" is currently idle
FBAP_VFD "FhbapVid® - 0
BLOCK "Temperatur (Al
=8t tag
LINK "interface0-0" is currently idle

Status AD owrload N Etors Assignment Live List/”

LINE "interface0-0" is currently active
DEVICE "H1 DEVICE 2" — ID=4000FF0100

It
success (13:45:2

)]

45:19
120905187

.

Ready

11/03/14 13:48:01

Fig. 29 NI Configurator — Transfering and activating the parameter

6. Transfer the schedule to LAS

%2 FCP1 fcp - NILFBUS Configurator 4.1.1 - [interface0-0 - Schedule]

BEX)]

X File Configure  View Window Help
[CHide FBaP Grid || 2, Hids Help

O 28| L BLE B &

FyshowFeap [ [interfaced0 - ID=NIC_USE ~ | | [100ms/div

sl@rR =

= Bl my System
= &8 interface0-0
Netwaork Parameters
@ schedule
3 Function Black Application

# 12 A000FFO100 FBK2___ 111804411
= F2 H1_DEVICE_2

RB2_1 (RB2)

32864_8 (KTB)

32864_9 (ATE)

32864_10 (ATB)

32864_11 (ATB)

32864_12 (ATB)

IS NI I EEEEEJEEEEINEINIININEEEEEEEERER

K-STARTER-KIT
RB2_2 (RB2)
32769 (HARTTE)
32770_2 (AOTB)
32771 (DITB)
32772 (DOTE)

s

10 20 300 40 a0 60 0
7 7 7 7

] L] i

T2 Function Block Agplication
A Loop Time = I sec faltered)|
@ Temperatur (AT)
B OUT

@ Temp Display (A0)

Dl Loop Time = 1 sec (altered)

[ B
[ &

[ i

i I i [} i
W 20 a0 40 0 el 700

ms

mEES

FBAP "Function Block

‘Applcation

Function block appication hef
Double click o right cick, on this
item 10 open the function black
application edir, Use this
inteface to link function blocks,
schedule, and assion cycle times
of loaps for your appiication.

LIFK "interface(-0" is curre
DEVICE "H1_DEVICE_2" - ID=4000FF0100,
FBAP_VFD "FbapVid" - 0:
BLOCK "Temperatur [(&I)"

Status

LINK "interface0-0" is currently idle
ntly active

)
set tag...succese (13:45:24
LINK "interface0-0" is currently idle

19)

FBK2___ 120905187

o

Ready

11/03f14 13:45:26

Fig. 30 NI Configurator — Transferring schedule to LAS
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The implemented mA value is adjusted to the measuring range and is then calculated in
the value range of the mA-output (4-20 mA).

7. Switch MODE_BLK to Cas / Auto

@ 4000FFO100 FBKZ___ 111004411 : Temp Display (AO) =<
Apply Values
[Ternp Display [40) iz A i 4 03 (7]
v Periodic Updates 2 [sec) -
005 | Auto Cascade  Manual
Pracess 1 Scaling 1 Limits I Tuning 1 Options 1 Alaims 1 Diagnostics ] Trends I Others I
Parameter Walue Type & Extensions | Help ~
@ TAG_DESC E@(max len =321 The user description of the intended application of the block.
= @ MODE_BLK The actual, target, permitted. and normal modes of the block.
TARGET Cas|Auto This is the mode requested by the operstor. Orly one mods from thoss allowsd by the pemitted mads parameter may be requestad
ACTUAL En This is the curent mode of the block, which may differ from the target based on operating conditions. Iks value is caloulated as part f
PERMITTED RCas | Cas | Auto | Man | 005 o Defines the modes which are allowed for an instance of the black.  The permitted mode is configuied based on application requirsme|
NORMAL Cas | Auto o This is the mode which the block should be set to during normal operating conditions.
E @ PV Either the primary analog value for use in executing the function, or a process value associated with it May also be calculated from ©
lE\/’ALUE faun] A numnerical quantity entered by a user of calculated by the algorithm.
STATLS
QUALITY m QUALITY
SUBSTATUS D SUBSTATUS
LiMITS En LIMITS
@ 5P The analog setpoint of this block.
lg\/‘ALUE 25.9393 A numerical quantity entered by a user or calculated by the algarithm.
STATLS
QUALITY m QUALITY
SUBSTATUS SUBSTATUS
LiMITS En LIMITS
= p OUT The primary analog value calculated as a result of executing the function block,
WALUE 886011 A numerical quantity entered by a user or caloulated by the algarithm.
STATUS
QUALITY i ] QUALITY
SUBSTATUS En SUBSTATUS
LIMITS e | LIMITS
= Cas_IN This parameter iz the remote setpoint value, which must come from another Fieldbus block, or a DCS block through a defined link.
VALLIE Bm25.9353 A rumerical quantity received by the block parameter fram anather block parameter to which this black is linked. Or a default or user
STATUS
QUALITY Good_MonCascade [n ] QUALITY
SUBSTATUS UnacknowledgedBlockalarm SUBSTATUS
LIMITS HNotLimited @ LIMITS
@ CHANNEL P_1 [5ni ] The number of the logical hardware channel that is connected ta thiz [/0 block. This information defines the transducer to be used o
O p BRCAL_OUT The output value and status provided to an upstream black for output tracking when the loop iz broken or limited, as determined by th
VALUE o A numerical quartity srtered by a user of calculated by the slgorithm,
STATUS
QUALITY En QUALITY
SUBSTATUS Em SUBSTATUS
LIMITS 5] LIMITS
= @ RCAS_IN Target zetpoint and status provided by a supervizary Host to a analog control or output black.
|§VALUE i A numerical quantity entered by a user or calculated by the algorithm
STATUS
QUALITY Bad En QUALITY
SUBSTATUS OutDfS ervice E SUBSTATUS
LIMITS MNotLimited 5] LIMITS
= @ RCAS_OUT Block setpoint and status after ramping - pravided ta a supervisory Hast for back calculation and to allaw action to be taken under lir
|§VALUE fou A numerical quantity entered by a uger or calculated by the algorithm,
STATUS
QUALITY e QUALITY
SUBSTATUS Em SUBSTATUS R
3 2

M o€ G2 Mooso.., = L2 Windo...
Fig. 31NI configurator — switching MODE_BLK to Cas / Auto

- | @2 Microso... +|, [G] FF_Blockst...

[ cropteke... &3 Interne. . [E4 Unbenannt...

In the measuring function the converter will calculate automatically in the range between
0 and 1. If you want to see the real value on the display you have to use one of the
linearization tables in the converter. Select the DEFINE LINEARIZATION function in the
PRODUCT menu and select a linearization table to be defined.

LINEARIZATION: 01
DEFINE NAME | LO1
IN ouT

01:
02:
03:

0.0000
1.0000

-50.0000
200.000

REJECT

Fig. 32 Linearization table

PO1 SAVE
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7.4 Application Note: NI Configurator

Note!
Before using the fieldbus interface the converter has to be configured for your specific
measuring task. Therefore please follow this instruction manual.

The first step is to import our DD-file into your configuration tool. If optek-Danulat as
0x4000FF appears as ,unknown manufacturer” in the list, a missing entry is probably the
cause in the “mfr_info” file from National Instruments.

Device Properties

0x4000FF (unknown manufacturer)

C_HC 4/ CBxxx family

Manufacturer 0x4000FF (unknown manufacturer)
Category
Model Name C HCHxxx [ CBxxx family
H1 Device Class Basic Device
MANUIFAC_ID 0x4000FF
Double click here DEY_TYPE %0100

to import the device image DE_BEY L
DD_REW =01
Tk Yersion G.00
FD Tag H1_DEVICE_1
Device ID 4000FFO100 FRKZ 111804411
Mode Address 0 (0=

Fig. 33 0x4000FF unknown manufacturer

The following entry is probably missing:

[4000FF]

MANUFAC_ID = 4000FF

MANUFAC NAME = optek-Danulat GmbH

MANUFAC_ URL = http://www.optek.com
pe===================== QlLlQf==========================
[4000FF0100]

Category = Analytical

DeviceType = Inline Photometric Analyzer
DeviceClass = Link Master

Fig. 34 Manufacturer information missing
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Simply add this entry in your file with any text editor. The file should be stored in a
standard installation path (e.g.:\Programme\National Instruments\NI-FBUS\Data)

You can also upload the file from our CD-ROM in your system. The file was removed from
the NI-FBUS Configurator Version 4.1.1.

After that restart the NI-FBUS Configurator and optek-Danulat as manufacturer should be
now listed.

B2 NIFBUS Configurator [

File View Window Help

| [Hide Feip Grid | ‘ 7, Hide Help
LR

&) Huakong Technology E

ISE-MAGTECH

() KNICK

KOSO AMERICA, INC

() KROHNE

K-TEK

Limikorque Corporation

Magnetrol Inkernational

METROYAL

&) Metso Automation Tnc.

METTLER-TOLEDG

&) Micro Motion, Tnc

Microcyber Inc

() Moore Industries

Help Windor - used for displaying
device descriptions and general
configuration help information.

MTL Instruments
) MTS Sensars
Mational Instruments
Wumatics Inc
&) Ohmartjvega Corp
optek-Danulat GmbH A
=) 0100 - Inline Photometric Analyzer

@ C_HCHhx | Coxox Famiby(RO1010L)
() OvAL Corporation
Pepperk+Fuchs
(=) PR Electronics
R, STAHL SCHALTGERAETE
Rexa, Koso Ametica
Ronan Engineering
Rosemount Analytical Inc
&) Rrosemount Inc.
ROTORK
&) SAMSON AG

SIEMENS AG

2 sMaR.

Softing AG

() SPIRAK SARCO ITALY
Stonel

The Foxboro Company
&) Topwor: Inc.

TURCK

&) Tyco Yalwes & Controls
Valve Automation Div,
2 veaa

Welltech

2 wika

WTWC

4

Status, |4/ | »I_I
|Ready [10f31/14 09:17:19

Fig. 35 optek-Danulat listed in the NI-FBUS configurator

Finally upload the missing Device Image in the device properties of our converter. The
File is located on the CD-ROM: “optek-C4000-C8000-Foundation_Fieldbus.jpg”
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%1 FCP1 fcp - NI-FBUS Configurator 4.1.1

File HI_DEVICE 1 Configure VYiew Window Help

| Ctiide Facp Grid || 2, Hids Help

FMIEX- IR Ak ]
=15 My System
= =2 interfaced-0
I Metwork Parameters

Schedule
% Function Block Appiication
- interface0-0
(=152 H1_DEVICE_1

RBZ (RB2)
@ 32864 (ATB)
32864_1 (ATB)
32864_2 (ATB)
32864_3 (ATB)

|'® & | Fshon Fear

Device Properties

optek-Danulat GmbH

Photometric Analyzer

=

optek-Danulat GmbH

€_HC00(] CBXxc Tamily

Manufacturer

32864_d (ATB’ Type Inline Photometric Analyzer
32864_5 :ATB; Category Analytical
- Model Name C_HCAxxx / CBxxx family

32864_6 (ATB)
32864_7 (ATB)

32865 (RTB) H1 Device Class Basic Device
32770 (AOTB)
NO TAG MANUFAC_ID 0x4000FF
NO TAG DEY_TYPE 0x0100
NO TAG DEV_REV 0x01
NO TAG DD_REV 0x01
NO TAG ITK Version 6.00
NO TAG
NO TAG PD Tag H1_DEVICE_1
NO TAG Device ID 4000FFO1 00, FBKZ__ 111804411
NOTAG Node Address 20 (0x14)

NOTAG
NO TAG
NO TAG
A0 (AD)

@ AO_1(AD)

website.

from

Get more.

CEEECErNEEEUEEEEEEEEEEE

0K

The Analog Input (A1) block takes
the manufacturer's input data,
selected by channel number, and
iskes it avalable o other
function blacks at ks output

Black help - Double click or right
click on ths item to edlt block.
parameters. This interface can
be used to tag the black and to
aler parameters in the block.

PARAMETER "TaAG_DESC"

resd data cbject . success
PARAMETER "TEST_RU"

read data_obiest. . suscess
PARAMETER "HARD_TYEES"

success (10:29:08)
(10:29:09)

read data object..

LINK "interfacel-0" is currently idle

Status, |41

=

o

cady

|10/31/14 10:29:25

Fig. 36 upload device image of optek converter

Afterwards make a restart of the NI-FBUS Configurator and you should find a new device

in the address range between 248 — 251.

Device Properties

optek-Danulat GmbH

Inline Photometric Analyzer

=

optek-Danulat GmbH

C_HC4x00¢ | C8xxx family

Manufacturer

Type Inline Photometric Analyzer
Category Analytical

Model Name C_HC4xxx / CBxxx family

H1Device Class  Field Device

PD Tag

Device ID 4000FF0100 FBK2___ 111804411
Node Address 2438 (0478)

Getmore i

from

website,

Fig. 37 optek device image

The system recognizes the device and automatically assigns a PD-TAG and an address.
Both could be changed manually. Select the right mouse button on the device and choose

“Update Attributes”.
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A1

CEE

File  4000FFOL00, FBKZ__ 111804411 Corfigure View Window Help

| Cltice Fesp arid || 2, Hide Help

QO & B|L L RY LB @R Baowrw

= [ Wy System
& interfacen-0
Metwork Parameters
Schedule
%3 Function Block application
' interfacen-0
(54 HSE_DEVICE_1
T2 H1_DEVICE 2

DEVICE
4000FFO100 FBKZ__ 11"
1D=4000FF01 00 FBK2__ "~

Device help - (Dptional) Double
click on this item to open &
device window. Cetain iter ke
device teg and addiess can be
edited with this window. Function
blocks can alsa be edied with

) FBK- .
‘: FBK-STARTER-KIT this interface,

Open

Update

Set Tag...

Set Address...
Clear Device. .,
Change Device Typ:

Instartiate Mew Block ...
Download Changes..
Set to Factory Defaults,

simple: verify Configuration..
Delet

Export Parameters..,
Trnpcit Parametsrs.,

Properties.

PARAMETER "L0_ATH"
read data object.. success
PARAMETER "LO_LO_ATH"
read dats object. . success
PARAMETER "BLOCK_ERR_DESC_1"
read data object.. . success (11:43:53)
LINK "interface(-0" is currently idle (11:43:83)

Status
eady [11j0314 11:45:37

Fig. 38 Change PD-TAG and address, step 1

s .fep - NI- onfigurator 4.1.1 hﬂ@[

File  4000FF0100, FBKZ__111804411 Configure View Window Help

| Ctide Foae rid || 2, ride Hielp
02 B[L L B E|m @ B
=1 My System
& interfacel-0
Metwork Parameters
Schedule
% Function Black Application
' interface0-0
(54 HSE_DEVICE_1
T2 H1_DEVICE 2
() FBK-STARTER-KIT
=R

MY SYSTEM My System”

PARAMETER "L0_ALH" B
read data chisct. .. success

PARAMETER "L0_LO_ ALN"
read data obisct...success

PARAHETER "BLOCK_ERR_DESC_1"
read data ohisct...success (11:43:53)

LINK "interface0-0" is currently idle. (11:43:53)
Stats {Download) < 1>
eady [11j03}14 11:46:37

Fig. 39 Change PD-TAG and address, step 2
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7.5 Application Note: Emerson Field Communicator (375, 475)

Note!

Before using the fieldbus interface the converter has to be configured for your specific

measuring task. Therefore please follow this instruction manual.

The first step is to import our DD-file into your configuration tool. If optek-Danulat GmbH is
not shown in the Field Communicator Toolkit from Emerson, optek is not listed in the

manufacturer list.

“fou are setting up your Field Communicator FF DD
Package with the following settings:
| 0100 Rev 0x01 |

FFO File: 0101 ff0
If thiz information is corect. |CFF File: 010101.cff
zelect Finigh, othenwise S File: 01075y
select Back and make
modific-ations.

Help... | << Back | T Bk Ceree] |

¥ Field Communicator FF DD Package Wizard - Summary

Fig. 40 Field Communicator Toolkit — manufacturer name unknown

We recommend not to start with the converting. First add the following line in the XML —

file “ManufacturerlDTable.xml”:

<Manufacturer ID="0x4000FF" Name="optek-Danulat

Save the file in the register of the Emerson Toolkit:
e.g.: C:\\Programme\Field Communicator FF Toolkit

An adjusted file can be found on the CD-ROM: ManufacturerIDTable.xml

After adding the line, open the wizard again and finish the converting of the DD file for the

Field Communicator with the “Finish” button.

¥ Field Communicator FF DD Package Wizard - Summary

“f'ou are setting up your Field Communicator FF DD
Fackage with the following setiings:
optek-Danulat GmbH, 0100 Rey 0201

. . FFO File: 0107.ffa

If this information is comect, |CFF File: 0107107, cff

select Finish, athenwize SvM File: 0101 .5pm
select Back and make
modifications.

Help... << Back Cancel

Fig. 41 Field Communicator Toolkit — manufacturer name known
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7.6 FOUNDATION Fieldbus™ Certificate

Fieldbus

Foundatliomn

Manufacturer

Model
Type

H1 ITK Profile

Manufacturer Identification (MANUFAC_ID)
Device Type (DEV_TYPE)

Device Revision (DEV_REY)

Stack Communication Profiles

H1 Physical Layer Profiles

Device Test Campaign
Stack Test Campaign
H1 Physical Layer Test Report

Device Descriptions

Capability File

Mandatory Features

Function Blocks

Registration Number
Registration Program
Date Issued

Authorized
Mark

Usa of mak subject 10
Graphiz Identify Standards Guide
(MT-042]

FOUNDATION

Device Registration

optek-Danulat GmbH
Emscherbruchalle 2
Essen, NEW, 45356
Germany

C_HC4dxxx / C8roox family
Inline Photometric Analyzer

6

0x4000FF
0x0100

0x01

31FS, 321
111,113,115, 511

TC91100
CTO160FF
PT-433

0101.FFO
0101.8YM
0101.FFS
0101.5Y5
010101.CFF

(CRC: 0XE1AD270A)
{CRC: 0xDA26DS8T)
(CRC: 0x7EQ92D949)
{CRC: 0xDA26DS87)
(CRC: 0xC51A5972)

Resource Block

Alarms and Events
Function Block Linking
Trending

Multi-Bit Alert Reporting
Field Diagnostics

Analog Input
Analog Output
Discrete Input

IT/091100/1
FF-524 2.0
2013-09-04

- —y
Richard J. Timoney /

President and Chief Executive Officer

Fieldbus Foundation - 9005 Maunlsn Ridge Dhve, Bowle Building Suite 200, Austin,d Texas TEFSE USA - 1B+ 512 794 B850 « fac+1 512 T94-8893 » infolfiedbus.org - wew fiddbus. arg
MT-0561.1

Fig. 42 FOUNDATION Fieldbus™ certification
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EU declaration of conformity

8 EU declaration of conformity

Herewith we
optek-Danulat GmbH, Emscherbruchallee 2, 45356 Essen, Germany,

declare under our sole responsibility, that the following measuring systems
each comprising one converter of the series

Control 4000 (C4XXX with X=0..6);
Control 8000 (C8XXX with X=0..8);
Haze Control (HC 4XXX, X=0..6)

and one or several sensors of the series

AF16, AF26, AF45, AF46, TF16-N, DTF16, ASD12, ASD25,
AS16, AS56, ACF60, ACS60

have been developed, constructed and manufactured in conformity with the
requirements of the European directives 2014/30/EU, 2014/35/EU and
2011/65/EU, 2015/863/EU (including the amendments valid at the time of this declaration).

The assessment is based on the application of the standards:

EU Directives Description Standards
EN 61326-1:2013
2014/30/EU EMV Directive EN 61326-2-3:2013

EN 61326-2-5:2013

EN 61010-1:2010
2014/35/EU Low Voltage Directive EN 61010-1-2010/A1:2019/AC:2019-04
EN 61010-1:2010/A1:2019

2011/65/EU,

irecti EN IEC 63000:2018
2015/863Ey | RoHS Directive

Essen, 2022/05/29

Dipl.-Ing. Juirgen Danulat
Managing Director
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9

Contacts

For further inquiry, feel free to contact us or our distributing partners at

any time:

Germany

optek-Danulat GmbH
Emscherbruchallee 2
45356 Essen / Germany
Phone: +49-(0)201-63409-0
E-Mail: info@optek.de

China

optek-Danulat Shanghai Co., Ltd
Room 718 Building 1

No. 88 Keyuan Road

Pudong Zhangjiang

Shanghai, China 201203

Phone: +86 21 2898 6326

E-Mail: info@optek-danulat.com.cn

Singapore

optek-Danulat Pte. Ltd.

25 Int’l Business Park
#02-09-f German Centre
Singapore 609916

Phone: +65 6562 8292
E-Mail: info@optek.com.sg

USA

optek-Danulat Inc.

N118 W18748 Bunsen Drive
Germantown WI 53022 / USA
Phone: +1 262 437 3600

Toll free call: +1 800 371 4288
E-Mail: info@optek.com

Hh [

PR EE LN B (L)
IR T

TR RS 488
STEEFLT18

% #B%w: 201203

L1 : +86-21-28986326

E-Mail: info@optek-danulat.com.cn

Please visit our website for contacts of our local distributors in other countries.
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