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Warranty

Defects occurring within 3 years from delivery date shall be remedied
free of charge at our plant (carriage and insurance paid by sender).
Sensors, fittings, and accessories: 1 year

Subject to change without notice.

Return of products under waranty

Please contact our Service Team before returning a defective device. Ship
the cleaned device to the address you have been given. If the device has
been in contact with process fluids, it must be decontaminated/disinfected
before shipment. In that case, please attach a corresponding certificate, for
the health and safety of our service personnel.

Disposal
Please observe the applicable local or national regulations
concerning the disposal of “waste electrical and electronic
equipment”.

Knick c €
Elektronische Messgerate
GmbH & Co. KG

PO. Box 37 04 15 <t>

D-14134 Berlin, Germany

Phone: +49 (0)30-80191-0
Fax: +49 (0)30 - 801 91 - 200
Internet: http://www.knick.de
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Safety information Knick >

Be sure to read and observe the following
instructions!

The device has been manufactured using state of the art tech-
nology and it complies with applicable safety regulations.
When operating the device, certain conditions may neverthe-
less lead to danger for the operator or damage to the device.

Caution!

Commissioning may only be carried out by trained experts.
Whenever it is likely that protection has been impaired, the
device shall be made inoperative and secured against unintend-
ed operation.

The protection is likely to be impaired if, for example:

= the device shows visible damage

= the device fails to perform the intended measurements
= after prolonged storage at temperatures above 70 °C
« after severe transport stresses

Before recommissioning the device, a professional routine test
in accordance with EN 61010-1 must be performed. This test
should be carried out by the manufacturer.

Caution!

Before commissioning it must be proved that the device may
be connected with other equipment, such as coupling elements
and cables.




Safety precautions for installation

< The stipulations of EN 60079-10 / EN 60079-14 must be
observed during commissioning.

e The Stratos FF 2231 X pH is approved for installation
in ATEX, FM Zone 1 with measurement in Zone 0, and FM
Class | Div 1.

Connection to supply and coupling elements

« The Stratos FF 2231 X pH may only be connected to
explosion-proof power supply and coupling elements (for
input ratings refer to annex of Type Examination Certificate).

Before commissioning it must be proved that the intrinsic
safety is maintained when connecting the device to other
equipment, such as supply elements and cables.

Terminals:
suitable for single wires / flexible leads up to 2.5 mm? (AWG 14)

Cleaning in a hazardous location
In hazardous locations the device may only be cleaned with a
damp cloth to prevent electrostatic discharge.
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Intended use / Short description

The Stratos FF 2231 X pH is an analyzing device with digital
communication via Foundation Fieldbus (FF). It is used for simul-
taneous pH/mV, ORP, and temperature measurement in biotech-
nology, chemical and pharmaceutical industry, as well as in the
field of industry, environment, food processing and waste-water
treatment.

3 measured values can be cyclically transmitted at the same time
(pH, ORP, temperature, glass impedance, reference impedance,
slope, asymmetry).

The bus address is automatically assigned by the control system,
but can also be adjusted on the device. The rugged molded
enclosure can be fixed into a control panel or mounted on a wall
or at a post.

The protective hood provides additional protection against direct
weather exposure and mechanical damage.

The device can be easily replaced and it accepts commercially
available electrodes with a nominal zero point at pH 7 and ISFET
electrodes.

« The Stratos FF 2231 X pH is an intrinsically safe equipment
for operation in in the following locations:
ATEX, FM Zone 1 with measurement in Zone 0, and
FM Class | Div 1.
Power is supplied (intrinsically safe) via the fieldbus.




Trademarks

The following names are registered trademarks. For practical
reasons they are shown without trademark symbol in this
manual:

Stratos®

GainCheck®

Sensoface®

Sensocheck®

Calimatic®

Durafet®is a registered trademark of Honeywell.

InPro®is a registered trademark of Mettler-Toledo.
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Provided documentation:

¢ Instruction manual

¢ Safety instructions /
EC Declarations of Conformity

¢ EC-Type Examination Certificate
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EC-Type-Examination Certificate

Priif- und Zertifizierungsstelle

ZELM £x

o EC-TYPE-EXAMINATION CERTIFICATE

(Translation)

@

Equipment and Protective Systems Intended for Use in
Potentially Explosive Atmospheres - Directive 94/9/EC

(3) EC-TYPE-EXAMINATION CERTIFICATE Number:

ZELM 99 ATEX 0016

(4) Equipment: Transmitter Stratos PROFIBUS 2221X pH/M**

®) Knick i GmbH & Co.

(6) Address: BeuckestraBe 22, D-14163 Berlin

(7) This equipment and any acceptable variation thereto are specified in the schedule to this certificate

and the documents therein referred to.
®

The Priif- und Zertifizierungsstelle ZELM Ex, notified body No. 0820 in accordance with Article 9
of the Council Directive 94/9/EC of 23 March 1994, certifies that this equipment has been found
to comply with the Essential Health and Safety Requirements relating to the design and const-
ruction of equipment and protective systems intended for use in potentially explosive atmosphe-
res, given in Annex Il to the Directive.

The examination and test results are recorded in the confidential report ZELM Ex 0069914024.
©

‘Compliance with the Essential Health and Safety Requirements has been assured by complian-
ce with:

EN 50 014: 1997 EN 50 020: 1994

(10)  If the sign "X" is placed after the certificate number, it indicates that the equipment is subject to
special conditions for safe use specified in the schedule to this certificate.

(11)  This EC-type-examination Certificate relates only to the design and construction of the specified
equipment in accordance with Directive 94/9/EC. Further requirements of this Directive apply to
the manufacture and supply of this equipment.

(12)  The marking of the equipment shall include the following:

@ 112 (1) G EExiallC T4

Zemﬁziemng]sswlle ZELM €x Braunschweig, February 21, 2000

o

Dipl.-Ing. ar;ld Zelm

|

Sheet 1/4

EC-type-examination Certificates without signature and stamp shall not be valid. The certificates may be circulated only
without atteration. Extracts or alterations are subject to approval by the Praf- und Zertifizierungsstelle ZELM Ex
In case of dispute, the German text shall prevail

Prif- und ELM Ex » Si D-38124
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Priif- und Zertifizierungsstelle

ZELM &x

RE) SCHEDULE

(14) EC-TYPE-EXAMINATION CERTIFICATE ZELM 99 ATEX 0016

(15) Description of equipment
Tne Transmitter Stratos PROFIBUS 2221X pH/** wnh Profibus - PA communication interface
used for me and of ities and is equip-
ped with an input for ph: and a ing input.

The i issible ambient is 55 °C.

Electrical data
BUS- / Supply loop type of protection Intrinsic Safety EEx ia lIC/IIB
(terminals 11/14 and 10/15) resp. EEx ib lIC/IB

only for the connection to a certified intrinsically safe circuit
(for example FISCO - supply unit) with the following maximum

values:
FISCO-supply unit linear barrier
Uomax 17,5 24
Tomax 280 |mA 200 |mA
Pomay 9 |W 12 [W
effective internal capacitance: Ci < 1 nF
effective internal inductance: Li < 10 pH
ph-measuring loop type of protection Intrinsic Safety EEx ia lic/B
(terminals 1/2, 4 and 5) resp. Ex ib 1IC/IB
maximum values: Uo = 11,8 V
lo =12 mA
Po = 18 mwW
(linear characteristic)
nc bzw. s
max. permissible external inductance 240 mH 850 mH
max. permissible external capacitance 147 yF 99 uF

(only valid if external inductance and external capacitance
do not exist in concentrated form at the same time)

Sheet 2/4

EC-type-examination Certificates without signature and stamp shall not be valid. The certificates may be circulated only
‘without alteration. Extracts or alterations are subject to approval by the Priif- und Zertifizierungsstelle ZELM Ex.
In case of dispute, the German text shall prevail.

Prif- und Zertfizierungsstelle ZELM Ex » Siekgraben 56 + D-38124 Braunschweig
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Priif- und Zertifizierungsstelle

ZELM £&x

SCHEDULE TO EC-TYPE-EXAMINATION CERTIFICATE ZELM 99 ATEX 0016

nc bzw. us
max. permissible external inductance 3 mH 10 mH
max. permissible external capacitance 452 nF 147 uF

(also valid if external inductance and external capacitance
exist in concentrated form at the same time)

effective internal capacitance: Ci <30 nF
The effective internal inductance is negligibly small.

Temperature measuring loop type of protection Intrinsic Safety EExia lIC/IB
(terminals 7 and 8) resp. EExib lIC/MB

59 V

31 mA

= 46 mwW
(linear characteristic)

maximum values:

nc bzw. us
max. permissible external inductance 1000 mH 1000 mH
max. permissible external capacitance 43 pF 1000 pF

(only valid if external inductance and external capacitance
do not exist in concentrated form at the same time)

nc bzw. ns
max. permissible external inductance 5 mH 10 mH
max. permissible external capacitance 550 nF 1,75 WF

(also valid if external inductance and external capacitance
exist in concentrated form at the same time)

effective internal capacitance: 250
The effective internal |nductance is negllglbly small.

DF-output type of protection Intrinsic Safety EExia llC/IB
(terminals 17, 18 and 19) resp. EExib lIC/NIB
maximum values: Uo = 118 V

lo 32,8 mA
Po = 484 mwW
(linear characteristic)

Sheet 3/4

EC-type-examination Certificates without signature and stamp shall not be valid. The certificates may be circulated only
without alteration. Extracts o aterations are subject to approval by the Priif- und Zertifizierungsstelle ZELM Ex.
In case of dispute, the German text shall prevail.

Prif- und Zertifizierungsstelle ZELM Ex * Siekgraben 56 * D-38124 Braunschweig
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riif- und Zertifizierungsstelle

ZELM &x

SCHEDULE TO EC-TYPE-EXAMINATION CERTIFICATE ZELM 99 ATEX 0016

lic bzw. s
max. permissible external inductance 34 mH 130 mH
max. permissible external capacitance 147 WF 9,9 uF

(only valid if external inductance and external capacitance
do not exist in concentrated form at the same time)

nc bzw. [11:]
max. permissible external inductance 28 mH 9 mH
max. permissible external capacitance 424 nF 1,47 WF

(also valid if external inductance and external capacitance
exist in concentrated form at the same time)

effective internal capacitance: 30 nF
The effective internal inductance is negllglbly small.
EP for the connection to the equipotential bonding system

(terminal 9 or terminal 16)

References:
C ing the bonding is required to ical leakage.

The BUS-/ Supply loop is safely electrically isolated from the other loops up to a voltage of 60 V.
The operation manual has to be considered.

(16) Report No. ZELM Ex 0069914024

(17) Special conditions for safe use
not applicable

(18) Essential Health and Safety Requirements

met by standards

Zertifizierungsstelle ZELM 139 Braunschweig, February 21, 2000

g
o T
Dipl.-Ing. h/arald Zelm

Sheet 4/4

EC-type-examination Certificates without signature and stamp shall not be valid. The certificates may be circulated only
without alteration. Extracts or alterations are subject to approval by the Priif- und Zertifizierungsstelle ZELM Ex
In case of dispute, the German text shall prevail.

Prif- und Zertifizierungsstelle ZELM Ex « Siekgraben 56 * D-38124 Braunschweig
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EC-Type-Examination Certificate
1st supplement

Priif- und Zertifizierungsstelle

ZELM £x

1.Supplement

(Supplement according to EC-Directive 94/9 Annex Il letter 6)
to EC-type-examination Certificate

ZELM 99 ATEX 0016
Equipment: Transmitter Stratos FF 2231 X pH
Knick #éte GmbH & Co. KG
Address: D - 14163 Berlin, BeuckestraBe 22

Description of supplement

The Transmitter model Stratos PROFIBUS 2221 X pH was extended by the model Stratos FF 2231 X
pH with Foundation Fieldbus communication interface.

The Transmitter Stratos FF 2231 X pH model differs from the previous model in some, not safety rele-
vant parts added, changed or removed to the Transmitter. The protection concept of the equipment is
not affected by these changes.

The type of protection, the electrical and all further data of the device remain unchanged.

The Foundation Fieldbus version of the itter may be in future in i ion of
this supplement.

References:

The Operating Instructions has to be considered.
Report No.: ZELM Ex 0350417282

Special conditions for safe use

not applicable

Essential Health and Safety Requirements
met by adherence to the standards
EN 50 014: 1997+A1+A2 EN 50 020: 1994

Zertifizierungs-

Zertifizierungsstelle ZELM £x August 09, 2004
Jo. (fo—
Dipl.-Ing. Hafgld Zelm
Sheet 1/1

EC-type-examination Certficates without signature and stamp are not valid. The certiicates may only be circulated
without alteration. Extracts or alterations are subject to approval by the Priif- und Zertifizierungsstelle ZELM Ex.
This English version is based on the German text. In the case of dispute, the German text shall prevail.

Priif- und Zertfizierungsstelle ZELM Ex « Siekgraben 56 « D-38124 Braunschweig
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Fieldbus Foundation:
Device registration
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Foundation Fieldbus (FF) technology
General

Foundation Fieldbus (FF) is a digital communication system that
connects different field devices over a common cable and inte-
grates them into a control system.

Its application range covers manufacturing, process, and
building automation.

As fieldbus standard according to EN 61158-2 (IEC 1158-2) the
Foundation Fieldbus ensures the communication of different
devices over one bus line.

Basic properties

The “Data Link Layer” of the Fieldbus Foundation protocol
defines 3 device types:

The Active Link Master plans all activities as “Link Active
Scheduler” (LAS). It controls the complete data traffic on the
bus. Several Link Masters on one bus increase safety, but only
one is active at a time.

Basic devices are peripheral devices such as valves, drives,
transmitters, or analyzers. They can react acyclically to servic-
ing, configuration and diagnostic tasks of the master.

The Link Master cyclically reads the measurement data with
status.

Bridges can connect a network from different bus systems.

Bus communication
Foundation Fieldbus (FF) permits cyclic and acyclic services:

18 Stratos FF 2231 X pH
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Cyclic Services — Scheduled Communication:

are used to transmit measurement data with status informa-
tion.

The Link Active Scheduler maintains a list of transmission times
for all data in all devices that need to be cyclically transmitted.
When it is time to transmit data, the LAS issues a “Compel Data
(CD)” start signal to the respective device. Upon receipt of the
“Compel Data” signal, the device broadcasts the data to all
devices on the fieldbus.

Acyclic Services — Unscheduled Communication:

are used for device configuration, remote maintenance, and
diagnostics during operation.

All devices are given the chance to send acyclic (unscheduled)
messages between transmissions of cyclic (scheduled) data.

The LAS grants permission to a device to broadcast acyclic
messages by issuing a “Pass Token (PT)”” message. Upon receipt
of the “Pass Token”, the device starts data transmission.

Technical features of the Stratos FF 2231X pH
Communication between the field devices and control room is
effected by Foundation Fieldbus (FF). Data exchange is cyclic
and acyclic.

pH measuring point EExiallC

Glass
et >

pH, ORP
SensoCheck®|

o I>
Temp

Pt 100/

Pt 1000/
NTC 30 kQ
NTC 8.55 kQ

EEx ia IIC Control room

i i
o0 Linking  |-o— Host
Device

H1 Fieldbus HSE Fieldbus

2231 X pH

I
}
Stratos® FF |
I
I
I
I
I
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Communication model

The device performance is described by function blocks accord-
ing to the “Fieldbus Specification™ for process control devices.

5T

\v
pH/ORP

5T

Resource Block
>
X
Q
D 3
o
@
o
=]
T
[72]
c
@
=
Temp D —>
| Asymmetry Potential °

Al-
Functiong| el

channel

Al-
FunctionB| ]

channel

Fieldbus

Al-
FunctionB| el

channel

RTD Stratos® FF 2231 X
* R meas = 9lass impedance ** R reference = reference impedance
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Function blocks

All variables and parameters of the transmitter are assigned to
blocks. The Stratos FF 2231 X pH is equipped with the follow-
ing blocks:

Standard Resource Block (RB) describes the transmitter
characteristics (manufacturer, device name, operating status,
global status).

Standard Analog Input Block (Al)

Three Analog Input Function Blocks provide for cyclic transmis-
sion of measured values (currently measured value with status,
alarm limits, freely selectable process variable).

Transducer Block (TB) with calibration possibility
provides for acyclic data transmission.

Calibration, configuration, and maintenance commands com-
ing from the control station are processed in the Transducer
Block.

The sensor signal is first preprocessed in the Transducer Block.
From here, the measured value is sent to the Analog Input
Blocks where it can be further processed (limit values, scaling).

21



Commissioning and configuration via
Foundation Fieldbus

Commissioning on the Foundation Fieldbus

Only when the Stratos FF 2231 X pH is competently config-
ured, can the Foundation Fieldbus communication function
properly. Different configuration tools from different manufac-
turers are available (e.g. NI-FBUS Configurator / National
Instruments). They can be used to configure the device and the
Foundation Bus.

Note:
Be sure to observe the operating instructions and the menu

guidance of the control system or the configuration tool during
installation and configuration via the control system.

Installing the DD (Device Description):

During initial installation the device description (*.sym, *.ffo)
must be installed in the control system

(e.g. Delta V from Emerson Process).

For network projecting, you require the CFF file

(Common File Format).

These files can be obtained from:
» the included CD

= the www.knick.de website
» Foundation Fieldbus: www.fieldbus.org.

22 Stratos FF 2231 X pH
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Identifying the transmitter

There are several possibilities to identify a FF transmitter in the
network. The most important one is the “Device Identifier” or
DEV_ID. It consists of the manufacturer ID, device type, and
serial number XXXXXXX.

The DEVICE_ID is: 00010208B7 V2_01__ XXXXXXX00
Manufacturer ID Knick ~ MANUFAC_ID = 0x000102
Device type Stratos FF 2231 X pH:

DEV_TYPE = 2231

Initial commissioning

1. Supply the device with power (see “Installation and
wiring”, Pg 32).

2. Open the configuration program of the control system.

3. Load DD and CFF file.
After the first connection establishment, the device answers
as follows:

Knick 2231 FF V2_01__ XXXXXXX00- ID= 00010208B7 V2_01__XXXXXXX00

4. Assign the desired name to the field device.
(PD_TAG)

Setting the Resource Block (RB) parameters

5. Make sure that the WRITE_LOCK parameter is set to
“NOT LOCKED”.
6. Set the MODE_BLK. TARGET to Auto.

23



Setting the Analog Input Block (Al) parameters
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7. Set MODE_BLK. TARGET to OOS (Out Of Service).

8. Select the desired process variable from the CHANNEL
parameter. See table on Page 108.

9. Select the unit belonging to the process variable from

the XD_SCALE parameter.

10. Select the unit belonging to the process variable from

the OUT_SCALE parameter.

11. Set the LIN_TYPE linearization type to Direct
12. If these steps are not properly executed, the
“Block Configuration Error” is generated when the block

is set to “Auto”.
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System configuration
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This step is mandatory since otherwise the target mode of the
Analog Input Block cannot be set to “Auto”.

Using the NI-FBUS Configurator from National Instruments, for
example, you can graphically connect the function blocks and

then load the system configuration in the device.

13. Download all data and parameters to the field device.
14. Set the target modes of all Analog Input Blocks to
“Auto”.
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Overview of Stratos FF 2231X pH

Glass
electrode

Reference
electrode

Auxiliary
electrode

Not
connected

RTD

RTD

-3V

GND

+3V

17

18

19

EEx ia IIC

pH/ mV
input

v

FF-H1
EN 61158-2

Temp
input

Power supply

(ISFET)
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FF-H1
EN 61158-2
IEC 1158-2
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15| B

16 | L

Equipotential
bonding
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Assembly

Packing list
Check the shipment for transport damage and completeness.
The package should contain:

 Front unit of Stratos « Instruction manual

« Lower case = Specific test report

= Bag containing small parts = CD with Device
Description * sym, * .ffo

Common File Format CFF-File

[

Jumper (2 piece) 6

2 Washer (1 piece), for conduit 7

mounting: place washer between 8 Cable glands (3 pieces)
9
1
1

Sealing inserts (1 piece)
Rubber reducer (1 piece)
enclosure and nut Filler plugs (3 pieces)
3 Cable ties (3 pieces) 0 Hexagon nuts (5 pieces)
4 Hinge pin (1 piece), insertable from 1 Sealing plugs (2 pieces):

either side for sealing in case of wall mounting
5  Enclosure screws (4 pieces)

Fig.: Assembling the enclosure
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Mounting plan

144 . 105
27
@ ® I
-
<
Ll
@ &
L T L
[Te)
- 42
84
1 2
32 80 .
1 Cable gland (3 pieces)
2 Breakthroughs for cable gland
or conduit 1/2”,
T - @ 21.5 mm (2 breakthroughs)
N & Q\ Conduits not included!
3 Breakthroughs for pipe
gi mounting (4 breakthroughs)
o r 3 4 Breakthroughs for wall
mounting (2 breakthroughs)
EN A
| , | 4

Fig.: Mounting plan
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Pipe mounting, panel mounting

1
2
3
4
5

ZU 0276 protective hood (if required)

Hose clamps with worm gear drive to DIN 3017 (2 pieces)
Pipe-mount plate (1 piece)

For vertical or horizontal posts or pipes

Self-tapping screws (4 pieces)

Fig.: ZU 0274 pipe-mount kit

173

165
+ e 1
D 2]
+ +

Fig.: ZU 0276 protective hood for wall and pipe mounting
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Knick

Screws (4 pieces)

Gasket (1 piece)

Panel

Span pieces (4 pieces)
Threaded sleeves (4 pieces)

A WN PP

Panel cutout 138 x 138 mm
(DIN 43700)

1..22 3
Fig.: ZU 0275 panel-mount kit

>
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Installation and connection

» The Stratos FF 2231 X pH may only be connected to explosion-
proof power supply and coupling elements (for input ratings refer
to annex of Type Examination Certificate). Before commissioning it
must be proved that the device may be connected to other equip-
ment, such as supply elements and cables.

« Installation may only be carried out by trained experts in
accordance with this instruction manual and as per applicable
local and national codes. Be sure to observe the technical
specifications and input ratings during installation.

= Be sure to observe the IEC 60079-27 ““Fieldbus Intrinsically Safe
Concept (FISCO)” and the ““Fieldbus Non-Incendive Concept (FNICO)”

» Be sure not to notch the conductor when stripping the insulation.

« When commissioning, a complete configuration must be
carried out by the system administrator.

For easy installation, the terminal strips are of a plug-in design.

Terminals: suitable for single wires / flexible leads up to 2.5 mm?

(AWG 14). A special twisted and shielded two-wire cable (e.g.

Siemens) is used as bus cable.

@ Division 2 wiring: Refer to page 128.
Control Drawing: Refer to page 138.

Terminal assignments

03 EOEEME
S © > a0 6 0 =
© Pl L I~ 2 0 2
+ 1 DINEN 2
61158-2
L supply/ J LeF-H1J L i
\SPET FF-H1 input

ZELM 99 ATEX 0016 FISCO field device D-14163 Berlin L 1]
12(1)G EExiallCT4 Tamb-20to+55°C  Made in Germany shield

Electrical Data see Type Examination Certificate . o

IS, CLASS |, DIV1, GRP A, B, C, D, T4, Ta =55 °C; Entity, FISCO 9“";’.“.""9
Class |, Zone 1 [0], AEx ib [ia] liC T4, Ta =55 °C; Entity, FISCO  conditions
arprOveD  HAZARDOUS LOCATION per Control Drawing 194.170-170

Fig.: Terminal assignments Stratos FF 2231 X pH

32 Stratos FF 2231 X pH



280 mm

=

(3

|

13 mm

©®©©

[
i

h {///////////////////'/’//7%
NGLZ2222222277,72)

(&2}

~

o4}

Knick >

Recommended stripping
lengths for multi-core cables

Recommended stripping
length for coaxial cable
Pulling out the terminals
using a screwdriver
(also see 7)

Cable laying in the device

Connecting lines for
Fieldbus

Cover for electrode and
temperature probe terminals

Area for placing the screw-
driver to pull out the
terminals

Connecting terminals for
Fieldbus

Fig.: Information on installation, rear side of device
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Connecting the VP cable

Connecting the sensor to the VP cable

Note:
Cable lengths > 20 m can worsen the response
during pH measurement.

Be sure to observe the sensor instruction manual.
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VP cable assignment

A transparent Glass electrode /\
B red Ref. electrode / \
——
C gray T3
_________________ .
D blue Aux. electrode
E white T1 \ ’
F green T2 \ /
S greenl/yellow Outer shield E /
C =220 nF

T1/T2= Temperature probe for 2-wire connection
T1 = Additional connection for temperature probe
(3-wire connection)
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pH wiring examples

Example 1:

* pH measurement with monitoring of glass electrode
(connection: VP)

Jumper
DodEonBan g
4+51
[ 11 ]
= —e.g.
-z ZU 0313
Ak = = cable
S| E =
HE 2| s 2 2|2
- <
T o ~
—eg.
SE 533
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Example 2:

* pH measurement with monitoring of glass and reference electrode/

simultaneous ORP measurement (connection: VP)

* pH/ORP values can be simultaneously transmitted over the Fieldbus.

B[ 75421

AN

e.g—
ZU 0313
cable

yellow/green
(external shield)
red (shield)
transparent

white
green
(core)

|

f

eg. —
SE 533

core +shield

—e.qg.
ZU 0318
cable

—eg.
ZU 0073
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pH wiring examples

Example 3:

« pH measurement with monitoring of glass and reference electrode /
simultaneous ORP measurement (connection: VP)

« pH/ORP values can be simultaneously transmitted over the Fieldbus.

8{7fis]{4f 21

LIQ1 ]

—
4
o
O
S
=
c
(<]
g
©
[oR
w
c
IS
[
=1
-4 p— >
~

—eg.
ZU 0313
cable

yellow/green
(external
shield)

red (shield)

white
green
blue

f

e.g.
PETR 80
PETR 60
(Schott)
InPro3200SG
(Mettler-
Toledo)
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Example 4:

* pH measurement with monitoring of glass electrode
Connection: SixPlug (formerly SMEK)

Jumper
terminals
4+51

8f{7)]5][4f]2f1]
NN
—eqg.
ZU 0551
© cable
8
clg =) =
b2 2
H ol e Z 3
= (%)
215 E| 8 k! 5
g/e 2 S} el =
L -
T o —
—e.g.
SE 550
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pH wiring examples

Example 5:

« pH measurement with monitoring of glass and reference electrode/
simultaneous ORP measurement (Connection: SixPlug, formerly SMEK)

* pH/ORP values can be simultaneously transmitted over the Fieldbus.

8754l 2f1]

N
e.g.— —e.g.

ZU 0551 - _ ZU 0318
cable 8|2 = 2 cable
L § 2
S| 2 @ | x| x| ] +
ol 5= [} (5] > O (<]
=8 © =
g3 5 § 3| 53 g

£ < >
_r—c: =
e. L—
S 551 >4
ZU 0073

*)  blue, gray: Do not connect!
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Example 6:

« pH measurement with monitoring of glass and reference electrode/
simultaneous ORP measurement (connection: SixPlug, formerly SMEK)

« pH/ORP values can be simultaneously transmitted over the Fieldbus.

8][7fi5){4 [ 21

NN
©
8 eg
- = S —eg.
813 3 £ ZU 0551
o S =
g ; o x| 2| 2 g cable
2|5 gl 8|89 = &
23 2| 5|5 Y = £
— [ S —
T ~
—edg.
PETR 50
PETR 10
(Schott)

*)  gray: Do not connect!
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pH wiring examples

Example 7:

« pH measurement with monitoring of glass and reference electrode / simul-
taneous ORP measurement (connection: SixPlug, formerly SMEK, on device)

pH/ORP values can only be simultaneously transmitted over the

fieldbus when the jumper across terminals 4 + 5 has been removed.

Note:
2
g
ES
i 4
e.g. SE 550:

Jumper 4-5 if there is no auxiliary
electrode (Pt); glass electrode

can be monitored

e.g. PETR 50 (Schott):
Without jumper 4-5 if there is

an auxiliary electrode (Pt);

glass and reference electrode

can be monitored

tolfisflazf{8 {7 f|5]{4 B8 2 1)

NN

c o
3 3 = 2
5 S| 5 8
S -
3
4 5 3 6 1

\%

e.g.
ZU 0322
device socket
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Example 8:
* pH measurement with monitoring of glass electrode

OdBd BO

NN

Temperature
probe

Jumper
terminals
4+5!

Combination
pH
electrode
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pH wiring examples

Example 9:
* pH measurement with monitoring of glass and
reference electrode/simultaneous ORP measurement
« pH/ORP values can be simultaneously transmitted over the Fieldbus.

8][7[5){4 [ 21 1]

L IQ1 ]

Equipotential
bonding
electrode

P Cﬂmblnatlon
Temperature glectrode
probe
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Example 10:
* pH measurement with Durafet electrode
* Be sure that “ISFET” is set in the configuration, see Pg 59.

Jumper
terminals
4+51
19)|18f17][ 8] 7 [ 5[4 [ 2{ 1]
N
Do not connect:
orange
red
ZU 0536
(3.5 m)
SE 544/1
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pH wiring examples

Example 11:
« pH measurement with SE 545/1 ISFET sensor
« Be sure that “ISFET” is set in the configuration, see Pg 59.

Jumper
terminals
4+51

o]jrsf[17[ 8| 7 [N 5| 4 B8 2 1]

L IQ1 ]

ZU 0582
5 m)

SE 545/1
with integrated
pre-amplifier
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ORP wiring example Knick >

Example 12:
« ORP measurement with Sensocheck for reference electrode

Jumper
terminals
2+51

[8]{ 7[5 )|4]88 2 1)

—eg.
ZU 0318
cable
Temperature — e.g.:
probe T SE 535
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User interface and display

User interface

Knick >

Stratos® FF

@ll

660 i© $ 0741 OF
g l l l l [ e

Mﬂ%

°SL°PE l”'lllll
N EAZHRRHER -

meas'vl cal /I _6Eﬂ|
[

P

 — conf )' —
[ | 11 11 11 |
meas cal /I IA I |> enter{] ’__3
—4
058654
| | | ES
Made in Germany
6 5
1 Display 3 Keypad
2 Mode indicators (no keys), 4 Coding
from left to right: 5 Rating plate
- Measuring mode 6  Model designation
- Calibration mode 7  Alarm LED

- Alarm
- Foundation Fieldbus communication
- Configuration mode
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Display

©CO~NOOTOD™WNPE

Knick

19

ey

@ SLOPE
18 4~| sz. %%:

~Lan.n.

o i —

LY

LI TTT
8fg ie T Y OF
' [ ON I

IRUIA

% ﬁ enteg | {-——12

— 13

17 16 15

Mode code entry
Display of measured variable*
Temperature

Not connected

Limit values

Alarm

Sensocheck
Calibration
Interval/response time
Not connected
Measurement symbols
Proceed with enter
Bar for identifying the

device status, above mode indicators

from left to right:
- Measuring mode
- Calibration mode
- Alarm

- Foundation Fieldbus communication

- Configuration mode

Lower display

Manual temp specification
Hold mode active

Waiting time running
Electrode data

Main display

Sensoface

* Not in use

49
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Operation: Keypad Knick >

@ , Start, end calibration

—conf oy

e e | | Start configuration

meas Abort configuration, calibration, then Hold
mode is activated.

> Select digit position
(selected position flashes)
A Edit digit
onter] « Calibration:
Continue in program sequence
= Configuration: Confirm entries,
next configuration step
e End the Hold mode
= |3 || | Cal Info, display of asymmetry potential

and slope

| —

ot | 3 |emeg) | EFTOT Info: Display of last error message

> + a Start GainCheck device self-test
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Safety functions

Hold mode

Display: %
The Hold mode is a safety state during configuration and cali-
bration. In Hold mode the last valid value (last usable value) is
transmitted.

Measured value status = uncertain : Last_usable_value

If the calibration or configuration mode is exited, the Stratos
remains in the Hold mode for safety reasons. This prevents
undesirable reactions of the connected peripherals due to
incorrect configuration or calibration. The measured value and
“HOLD” are displayed alternately. The Stratos only returns to
measuring mode after enter is pressed and 20 seconds have
passed.

Configuration mode is also exited automatically 20 minutes
after the last keystroke (timeout). The Stratos returns to meas-
uring mode.

Timeout is not active during calibration.

Alarm

During an error message the alarm LED flashes.

The alarm response time is permanently set to 10 sec.

The alarm LED on the front panel can be configured as follows:

HOLD off: Alarm: LED flashing
HOLD on: Alarm: LED on. HOLD: LED flashing.
(see Pg 67)

For alarm handling via Foundation Fieldbus, see Pg 109
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Safety functions

Sensocheck, Sensoface sensor monitoring
Sensocheck continuously monitors the sensor and lines.
Sensocheck can be switched off (Configuration, Pg 67).

Sensoface provides information on the electrode condi-
tion. The asymmetry potential (zero), slope and
response time during calibration are evaluated. The
three Sensoface indicators provide the user with infor-
mation about wear and required maintenance of the
electrode.

®OO

GainCheck device self test
A display test is carried out, the software version is displayed
and the memory and measured value transfer are checked.

Start GainCheck device self-test: |> + |a

Automatic device self-test

The automatic device self-test checks the memory and meas-
ured-value transfer. It runs automatically in the background at
fixed intervals.
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Configuration on the device
Configuration on the device is mainly used for setting display

parameters.
—conf f—ry
Activate meas (e, Activate with meas + cal
[} _ Enter mode code “1200
’,:'Hﬂ Edit parameter with » and
- - confirm/continue with enter.
= (End with meas, then enter.)
The last valid value (last usable
Hold value) is transmitted. Measured
Hore value status = uncertain :
Last_usable_value.
During configu- _ Sensoface is off, “Configuration”
ration the L ; Hl:' mode indicator is on.
Stratos remains A U C oo
in the Hold * inance il Red LED flashes when “HOLD ON”
mode. has been set.

Input errors

The configuration parameters are
checked during the input. In the case
of an incorrect input “Err” is dis-
played for approx. 3 sec. The incor-
rect parameters cannot be stored.
Input must be repeated.

End

meas

| —

End with meas. The measured value
and Hold are displayed alternately
“enter” flashes. (HOLD symbol is on,
“hourglass” flashes, Sensoface is
active).

Press enter to end the Hold mode.
The measured value is displayed.

Hold remains on for 20 sec (measured
value status = uncertain:
Last_usable_value.
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Menu structure of configuration

The configuration steps are optically organized in menu groups:
* Process variable / 3]
electrode type selection (code: In.) 1_)

* Temperature compensation (code: tc.) ru

- Calibration mode (code: CA.) 5 @
« Alarm settings (code: AL.) Code: ALLED N
« Input of bus address (code: FF.)

Pressing the enter key accesses the next configuration step. The values are
edited using the arrow keys. Pressing enter confirms/stores the settings
and opens the next configuration step.

After the last configuration step the menu starts once more with the wel-
come text and the first step is opened again.

Return to measurement: Press meas.

Select
Code Configuration steps configuration step
|—>ﬂ In.UnIT || Select variable/unit } —
In.SnSR || Select electrode type —
CanF P } [
B _ tc.UnIT || Select °C/°F } o
A Display [tc.rTD Select temperature probe —
(3 sec) - } ]
tc.MEAS || Temp during measurement } —
tc.CAL || Temp during calibration } —
tc.LIN Enter TC process medium } &
CA.SOL || Select calibration mode / solution } &
CA.timE || Cal timer interval } o]
AL.SnSo || Select Sensocheck } &
AL.LED ||LED in Hold mode } o]
FRADR || Enter default bus address

3=
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Overview of configuration steps

Code Menu Selection / Default

In Select measurement (Factory setting bold print)
procedure / sensor

In.UnIT | Select variable/unit pH/ORP X

pH: -2.00 ... 16.00 pH
ORP: -1500 mV to +1000 mV

In.SNSR | Select electrode type GLAS EL / FEt EL

tc.UniT | Select temperature unit °C/°F

tc.rTD | Selection of temperature probe | Pt100/Pt1000/NTC30/NTC8.55 | X
tc.MEAS | Temp detection for meas | Auto/man X

(man: -20.0 ... 200 °C) (025.0 °C)
(man: -004 ... 0392 °F) (0078 °F)

tc.CAL | Temp detection for cal Auto/man X
(man: -20.0 .... 200 °C) (025.0 °C)
(man: -004 ... 0392 °F) (0078 °F)

te.lIN  |Enter TC process medium  [-19.99 ... 19.99 %/K (00.00 %/K)

Calibration mode

CA.SOL | Select calibration mode BUF / MAN / DAT (-01-BUF)

CA.tiIME | Enter cal timer interval 0000 ... 9999 h (0000 h)
AL.SnSO | Select Sensocheck ON / OFF (OFF)

AL.LED |LED in HOLD mode ON / OFF (OFF)

FEADR |[Adjust bus address (0017 ... 0031) (0026)
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Individual settings Knick

Code

In.UnIT
In.SNSR

tc.UnIT
tc.riD
tc.MEAS
tc.CAL
tc.LIN

CA.SOL
CA.tiIME

AL.SnSO
AL.LED

FRADR

Parameter Setting

pH/ORP unit

>

Electrode type

Unit °C / °F

Temp probe

Measuring temp

Calibration temp

TC process medium

Calibration solution

Calibration interval

Sensocheck

LED Hold

Bus address
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Configuration on the device

Select variable/unit. Select electrode type

conf M H
;’ — 1. Simultaneously press meas + cal.
meas el 2. Enter code 1200, then press enter.
The device goes to Hold mode.
[} 3. “ConF” is displayed for 3 sec.

Then the Select variable/unit

menu opens.
e Edit with arrow keys (see Pg 59).
= Confirm (and proceed) with enter.
. 4. Pressing enter opens the next
[ menu step.
Y 5. End: Press meas, then enter

[ —»m—
fon F Select variable/unit
& _ In.SnSR | Select electrode type

tc.UnIT ||Select °C / °F

Welcome (3 sec)

tc.rTD Select temperature probe

tc.MEAS || Temp during measurement

)R R

tc.CAL ||Temp during calibration

tc.LIN Enter TC process medium

|

A

CA.SOL || Select calibration mode / solution

ente:

CA.timE || Cal timer interval

ente:

AL.SnSo || Select Sensocheck

ente:

AL.LED LED in Hold mode

&1 ] R

FEADR ||Enter default bus address

Y VY VYVYVYVYVYVYVYVYY
A2

g

.
O
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Code Display Action Choices
In. Select configuration
(Press meas + cal.)
b T Enter mode code “1200”
XX (Select position using arrow key »

=2/ |and edit number using « key.
- = | When the display reads “1200”,
After correct input a

welcome text (CONF) is press enter to confirm.)
displayed for approx. 3 sec

The device is in HOLD mode

HoLD (HOLD icon is active, red LED flash-
es when “HOLD ON” has been
set.).
7] Select variable/unit to be displayed | pH/ORP
FH pH / ORP (pH: -2.00
A InlngTes|| Select with arrow key » ... +16.00 /
= Proceed with enter ORP:
88 -1500 ...
MRpP +1000mV)
& inunTTE=
_ Select electrode type: Glass
ll..l L H ':l « Glass electrode (FEt EL)
& nSnopegl | © ISFET electrode
& (nanSk

Select with » arrow key
Proceed with enter

Note: Characters represented in gray are flashing and can be edited.
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Configuration on the device

Select temperature unit and probe.

—conf p—y
_+l‘_|
meas cal

i g

I

. Press meas + cal.
. Enter code 1200, then press enter.

The device goes to Hold mode.

. “ConF” is displayed for 3 sec.

Press enter to open Select

temperature unit and probe menu
step. Edit with arrow keys (see Pg 61).

Confirm (and proceed) with enter.

. Pressing enter opens the next

menu step.

. End: Press meas, then enter

In.UnIT

LonF
PN

Welcome (3 sec)

Select variable/unit

In.SnSR

tc.MEAS

tc.UniT

Select electrode type

Temp during measurement

Select °C/°F
Select temperature probe

tc.CAL

Temp during calibration

tc.LIN

Enter TC process medium

CA.SOL

Select calibration mode / solution

CA.timE

Cal timer interval

AL.SnSo

Select Sensocheck

AL.LED

LED in Hold mode

1 =
152
15
5=
15
15
1 5=
15
1 32
1 3

FF.ADR

Enter default bus address

4=

.
meas enle&]
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Action Choices
tc. i Specify temperature unit °C
o || Select with » arrow key. (°F)
AL _.._”'; Proceed with enter
E I R Y 4£
J Select temperature probe Pt1000
57 || select with > arrow key. (Pt100,
(LI LIPT _

& ko rryeg | Proceed with enter NTC30,
S = NTC8.55)
i
(Ann,,
(ENNRINIE
=)
i
an -
JLINTE
R )
T

acc, .-

0.3 aNTE
=)
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Configuration on the device

Temperature compensation
Temp detection for meas/cal, TC process medium

—conf f—y 1
[ I ] .
0 meas || cal s 2.

Simultaneously press meas + cal.
Enter code 1200, then press enter.
The device goes to Hold mode.

. “ConF” is displayed for 3 sec. Press enter

to open Select temp detection for
measurement menu step.
Edit with arrow keys (see Pg 63).

Temp during measurement } —
Temp during calibration }ﬁ
tc.LIN Enter TC process medium } g

Confirm (and proceed) with enter.
— 4. Pressing enter opens the next
[l menu step.
Y 5. End: Press meas, then enter °
r - -
Con F —>|In.UNIT || Select variable/unit } =
4 _ In.SnSR || Select electrode type } g
A tc.UnIT || Select °C/°F
Welcome (3 sec) : } ==
tc.rTD Select temperature probe } gl

CASOL m} o
CA.timE || Cal timer interval } ]
AL.SnSo || Select Sensocheck } i
AL.LED ||LED in Hold mode }@
FEADR ||Enter default bus address

1 4=

e
meas eme&l
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Code Display Action Choices
tc. i Select temp detection during AUT
[ 17|| measurement (Auto/MAN) (MAN)
A :_EHEF‘FW_’E AUTO: Temp detection with tem-
- =l perature probe
MAN: Manual temperature input
Select with » key, proceed with
enter
3 Only with manual temp detection | 25 °C
N 5["0[ selected (MAN) (xxx.x °X)
pein hEF‘SW Enter temperature.
———= Select position with » arrow key
and edit number with a key.
Proceed with enter
i Select temp detection during AUT
auT calibration (Auto/MAN) (MAN)
& Lo [meg | Select with » key,
—'| proceed with enter
4 Only with manual temp detection | o5 o
H E 5[" or || selected (MAN) (0KX °X)
a2t Thi= Enter temperature.
==I| Select position with » arrow key
and edit number with « key.
Proceed with enter
i Enter temperature compensation |00 .00 %/K
B E [ll E% k| |of process medium (-19.99
I 8 n L . N o
A2 L LN Select position with » arrow key [19.99 %/K)

= and edit number with a key.

Proceed with enter

PH(25) = pHyy + TC/100% (25°C - Tyy)
pH(z_..—,) = pH value compensated for 25°C

pHy = measured pH value
(temperature-corrected)

TC = temperature factor [%/K]

Tm = measured temperature [°C]
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Configuration on the device
Select calibration mode and solution

—conf p—— 1
—
e ——

. Simultaneously press meas + cal.
. Enter code 1200, then press enter.

The device goes to Hold mode.

In.UnIT

Select variable/unit

In.SnSR

Select electrode type

A
Welcome (3 sec) te.UniT

Select °C/°F

tc.rTD

Select temperature probe

tc.MEAS

Temp during measurement

tc.CAL

Temp during calibration

tc.LIN

AL.SnSo

CA.SOL

Enter TC process medium

Select cal mode / solution
Cal timer interval

Select Sensocheck

AL.LED

LED in Hold mode

FF.ADR

Enter default bus address

. “ConF” is displayed for 3 sec. Press enter
to open Select calibration mode /
solution menu step. Edit with arrow keys
(see Pg 65). Confirm (and proceed) with
enter.

. Pressing enter opens the next menu step.

. End: Press meas, then enter

1
152
1 35
1 5
1 5=
15
15
15
15
15
15

1 3=

[
meas en(e&]
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Code Display Action Choices
CA. Y Select calibration mode -01-BUF
- E { = 77 || BUF: Calibration with Calimatic (-02-BUF/
arm ._-'m’_@ automatic buffer selection. -03-BUF/
— ~=I|To do so, you must select your -04-BUF/
buffer set: -05-BUF/
-01- BUF: Mettler-Toledo -06-BUF/
-02- BUF: Merck Titrisols, Riedel Fixanals | -07-BUF/
-03- BUF: Ciba (94) MAN/
-04- BUF: NIST technical buffers DAT)
-05- BUF: NIST standard buffers
-06- BUF: HACH buffers
-07- BUF: WTW technical buffers
MAN: Calibration with
MAN | [manual buffer entry
a [A Sneg
] DAT: Entry of asymmetry potential
77| [and slope of premeasured elec-
& [R S g |rodes
='|Select with » key,
proceed with enter
_ Enter calibration interval: 0000 h
}_{ ﬂ E ﬂh Entry of time interval within which | (0000 ...
& THE, vreg | the device is to be calibrated. 9999 h)
== With a time interval of 0000 hrs
the calibration timer is not active.
Select with » key, edit number
with a key, proceed with enter
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Configuration on the device
Alarm settings

_",_| 1. Simultaneously press meas + cal.
c mess el 2. Enter code 1200, then press enter.

The device goes to Hold mode.
3. “ConF” is displayed for 3 sec. Press enter
to open Alarm settings menu step.
Edit with arrow keys (see Pg 67).
Confirm (and proceed) with enter.

4. Pressing enter opens the next
- menu step.

[ 5. End: Press meas, then enter
Y °
E on F —>|In.UnIT || Select variable/unit } g
& _ In.SnSR || Select electrode type } e
A tc.UnIT ||Select °C/°F } o
tc.riD Select temperature probe } o
tc.MEAS || Temp during measurement —
tc.CAL || Temp during calibration ;g
tc.LIN Enter TC process medium } 5
CA.SOL || Select calibration mode / solution } g
CA.timE || Cal timer interval } o

AL.SnSo || Select Sensocheck } g
LED in Hold mode =
FFADR ||Enter default bus address

[
meas enlw
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Knick >

Code Display Action Choices
AL. LA Select Sensocheck ON / OFF
: HE J u || (continuous monitoring of glass and

Nt © .| eference electrode)
——==| Select with » key, proceed with

enter

. LED in Hold mode ON / OFF
Select with » key, proceed with
enter

LED state:
Parameter setting | Alarm HOLD

ON on flashes

OFF flashes | off
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Configuration on the device
Adjustment / Default bus address

—conf p——y
| cal
meas cal
Ve

1. Simultaneously press meas + cal.

2. Enter code 1200, then press enter.
The device goes to Hold mode.

3. “ConF” is displayed for 3 sec.
Press enter to select

Adjustment / Default bus address

Edit with arrow keys (see Pg 69).
Confirm (and proceed) with enter.

4. Pressing enter opens the next
— menu step.
e 5. End: Press meas, then enter
Y
II: an F —>In.UnIT || Select variable/unit
° = In.SnSR || Select electrode type
Welcome (3 sec) tc.UnIT ||Select °C/°F
tc.rTD Select temperature probe
tc.MEAS || Temp during measurement
tc.CAL || Temp during calibration
tc.LIN Enter TC process medium
CA.SOL || Select calibration mode / solution
CA.timE || Cal timer interval
AL.SnSo || Select Sensocheck
AL.LED |[LED in Hold mode

FEADR | Enter default bus address

}M

}g

.
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Code Display
FF.

Knick >

Action

Only when there is no bus connec-

tion:
The bus address can be manually
adjusted from 0017 ... 0036.

Select with » key, edit number with

~ key, proceed with enter.
When the bus address has been
changed, the device automatically
restarts to re-initialize the bus
parameters.

Choices

0026
(0017
...0036)

Adjusting a new default bus address

The Fieldbus Foundation automatically assigns an address. Therefore it is not
required to manually adjust the bus address.
If the bus address has been changed, the bus configuration is reset to the
default values during device restart. All bus parameters are set to their

default values.

Note:

When the bus address has been changed, the bus configuration is auto-
matically reset. All bus parameters are set to their default values. All individ-
ual settings have to be entered once more. The configuration must be

reloaded into the device.
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Calibration on the device
Calibration adjusts the device to the electrode.

Activate

cal

pd

Activate with cal

|
=
=
pu

Enter mode code:

* 1001 zero adjustment (ISFET)

= 1100 for pH

« 1109 for ORP

« 1105 product calibration (pH/ORP)
* 1015 temp probe adjustment
Select with » key, edit number with a
key, proceed with enter key

(End with cal and enter.)

Hold

During calibra-
tion the device
remains in the
Hold mode.

HOLD

=]
LAL |
lee. [ colorEg
T

HOLD icon

The last valid value (last usable value)
is transmitted. Measured value status
= uncertain : Last_usable_value.
Sensoface is off, “Calibration” mode
indicator is on.

Red LED flashes when “HOLD ON”
has been set.

Input errors

[N ]

The calibration parameters are
checked during the input. In the case
of an incorrect input Err” is dis-
played for approx. 3 sec. The incor-
rect parameters cannot be stored.
Input must be repeated.

End

| —

End with cal.

The measured value and Hold are dis-
played alternately, “enter” flashes.
Press enter to end the Hold mode. The
measured value is displayed. Hold
remains on for 20 sec (measured
value status = uncertain:
Last_usable_value. (HOLD icon is on,
“hourglass™ flashes).
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Knick >

pH calibration

Calibration is used to adapt the device to the individual elec-

trode characteristics, namely asymmetry potential and slope.

Calibration can be performed with Calimatic automatic buffer

recognition, with manual buffer input, by entering premea-

sured electrode data, or by sampling the product.

When using ISFET electrodes, you must adjust the zero point

first. Then you can conduct either a one or a two-point calibra-

tion.

Caution

« All calibration procedures must be performed by trained
personnel. Incorrectly set parameters may go unnoticed,
but change the measuring properties.

= The response time of the electrode and temperature probe
is considerably reduced if the electrode is first moved about
in the buffer solution and then held still.

= The device can only operate properly when the buffer
solutions used correspond to the configured set.
Other buffer solutions, even those with the same nominal
values, may demonstrate a different temperature behavior.
This leads to measurement errors.

When using ISFET electrodes or electrodes with a
zero point other than pH 7 the nominal zero point must
be adjusted each time a new electrode is connected. This is
important if you want to obtain reliable Sensoface messages.
The Sensoface messages issued during all further calibrations
are based on this basic calibration.
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Zero adjustment (ISFET)

Allows use of pH electrodes with differing nominal zero, e.g.

ISFET sensors.

Display Action Remark
Press cal key, If an invalid code is
enter mode code 1001 entered, the device
8 Select with » key, edit number | returns to measuring
Il with a key, proceed with enter | mode.
LLEEr - Stratos is in the Hold
—_ e mode.
_ Ready for calibration Display (3 sec)
LAL o
4
E] Immerse electrode in a pH 7.00 | If the zero offset of
ﬂ'{ E E py || buffer. the electrode is too
L tA .ESEDE@ Enter the_temperature-corrected large (> = 200 mV),
— pH value in the range 6.50 to the CAL ERR error
7.50 using the arrow keys message is generat-
(see buffer table). ed. In that case the
Confirm with enter. electrode cannot be
calibrated.
5] Stability check: Note:
n. The measured mV value is dis- Stability check can
_1s Eﬁuﬂ'gm P'ayt‘f“d- . be stopped (by
= W= The “hourglass™ as well as pressing cal).

“zero” and ““beaker” icons are

flashing.

However, this
reduces calibration
accuracy.
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Display

”}Emf/

©
e & =

Action

At the end of the adjustment

procedure the zero offset [mV]
(based on 25 °C) of the elec-
trode is displayed.

“Enter” flashes.

Confirm with enter.

Knick >

Remark

This is not the final
calibration value of
the electrode! Zero
and slope must be
determined with a
complete 2-point
calibration (cal 1100)
(see following

pages).

Security prompt.

Display of pH value (alternately
with Hold) and temperature,
“enter” flashes, Sensoface is
active.

Place electrode in process.

Press enter to end the
zero point calibration.

After end of calibra-
tion, the outputs
remain in Hold mode
for approx. 20 sec.

Information on zero adjustment

After having adjusted the zero offset, be sure to calibrate the

electrode following one of the procedures as described on the next pages:

= Automatic calibration with Calimatic

* Manual calibration

« Data entry of premeasured electrodes

« If the configuration is changed from ““Glass™ to “ISFET” or vice versa,
the zero offset is reset to 0.
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Automatic calibration with Calimatic (BUF -xx-)
Temperature detection automatic or manual

Calibration mode must be set to ““-xx- BUF”.
The Stratos can only operate properly when the buffer solutions used corre-
spond to the configured set. Other buffer solutions, even those with the
same nominal values, may demonstrate a different temperature behavior.
This leads to measurement errors.

Display

=
=3
g |
=3

Action

Press cal key,

enter mode code 1100

Select with » key, edit number
with a key, proceed with enter

REINET

If an invalid code is
entered, the device
returns to measuring
mode.

Welcome (3 sec)

Device in Hold mode,
measured-value
status = uncertain
Sensoface inactive.

Remove the electrode and
temperature probe, clean them
and immerse them in the first
buffer solution (in any order).
Start with enter.

Buffer recognition

E]
-———=q While the “hourglass™ icon
HFH flashes, the electrode and tem-
l.i8 250 perature probe remain in the
first buffer solution.
an nlzf Buffer recognition terminated,
W L(PH Lhe Pom(linal buffer value is
. & 2500 | diSPlayed.

The response time of
the electrode and
temperature probe is
considerably reduced
if the electrode is
first moved about in
the buffer solution
and then held still.
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Display

]
n 1/
LA/
l..x&  25lere

Action

Stability check:
The measured mV value is
displayed.

Knick >

Remark

To abort stability
check: Press cal.
(accuracy reduced)

]
|

)
(I

~

L]

[

I§l>

Calibration with the first buffer
is terminated.

Remove the electrode and temp
probe from the first buffer solu-
tion and rinse them thoroughly.

* One-point calibration:

End with cal.

Slope [%0] and asymmetry
potential [mV] of the electrode
are displayed. Proceed with
enter.

For one-point
calibration only:

-1
EI/U
A

( !
a [

« Two-point calibration:
Immerse electrode and
temperature probe in the

The calibration
process runs again
as for the first

second buffer solution. buffer.
Start with enter.
Retract electrode and temp Slope and asymme-
@ HHD/U probe out of second buffer, try potential of
A Ly rinse off, re-install. electrode (related to
- — | Repeat calibration: cal, 25 °C) are displayed.
End calibration: enter.
pH value and Hold are dis- Security prompt.
© 15’ pH || Played alternately.
oA ' 30 Tor Sensoface _is active.
: Proceed with enter.

Hold is deactivated after 20 s.
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Manual calibration
Temperature detection automatic or manual

For calibration with manual buffer specification, you must enter the pH value
of the buffer solution used in the device for the proper temperature. This
presetting enables calibration with any desired buffer solution. The MAN
calibration mode and the type of temperature detection are selected in the
configuration mode.

Display Action Remark ‘

[ _ Press cal key, If an invalid code is
H n E L: enter mode code 1100 entered, the device

- & [Select with » key, edit number returns to measuring

= with a key, proceed with enter. | mode.

Welcome (Display approx. 3 sec)

EF“_ ] Device in Hold mode,

A measured-value status

= uncertain
Sensoface inactive.

Remove the electrode and
temperature probe, clean them
and immerse them in the first
buffer solution (in any order).

Start with enter.

5]

aann
Ll G LPH
l.. &= 25000

Enter the pH value of your
buffer solution for the proper
temperature. While the “hour-
glass™ icon flashes, the elec-
trode and temperature probe
remain in the first buffer solu-
tion.

The response time
of the electrode
and temperature
probe is consider-
ably reduced if the
electrode is first
moved about in the
buffer solution and
then held still.
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Display

Knick >

Y
n 1/
LA v

l..22 25000k

Stability check:
The measured mV value is dis-
played.

To abort stability
check: Press cal
(accuracy reduced).

E] Calibration with the first buffer
[ F“ E is terminated.
< a - - Remove the electrode and temp
— probe from the first buffer solu-
tion and rinse them thoroughly.
* One-point calibration: For one-point
End with cal. calibration only:
Slope [%0] and asymmetry
potential [mV] of the electrode ©
are displayed. 9 H‘D/E
Proceed with enter. 8w
* Two-point calibration: The calibration
Immerse electrode and tempera- | process runs again
ture probe in the second buffer | as for the first
solution. Enter the pH value of | buffer.
the second buffer solution.
Start with enter.
Retract electrode and temp Slope and asymme-
@ BEU/U probe out of second buffer, try potential of
2 [ rinse off, re-install. electrode (related to
—_ Repeat calibration: cal, 25 °C) are displayed.
End calibration: enter.
pH value and “Hold” are Security prompt.
© M displayed alternately.
WICPH || sensoface is active.
g 25 Proceed with enter.

Hold is deactivated after 20 s.
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Data entry of premeasured electrodes

You can directly enter the values for slope and asymmetry potential of an
electrode. The values must be known, e.g. determined beforehand in the

laboratory.

The DAT calibration mode must be preset in the configuration mode.

Display

Action

o Press cal key, If an invalid code is
Lll E L: D enter mode code 1100 entered, the device
= Select with » key, returns to measuring
— edit number with a key, mode.
proceed with enter.
Ready for calibration (Display approx. 3 sec)
[F“_ PH Device in Hold mode,
A measured-value status
— = uncertain
Sensoface inactive.
Enter asymmetry potential
E EE } Y [mV]. Select with » key,
e & =|| edit number with a key,

proceed with enter.

Enter slope [%0]. Select with »
key, edit number with a key,
proceed with enter.

The device displays the new
slope and asymmetry potential
(at 25 °C).

A Y [
— : Proceed with enter.
pH value and “Hold” are Security prompt.
e M displayed alte_mately.
L CPH Sensoface active.
ga 2570 Proceed with enter.

Hold is deactivated after 20 sec.
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Knick >

Convert slope [%] to slope [mV/pH] at 25 °C:

% mV/pH
78 46.2
80 47.4
82 48.5
84 49.7
86 50.9
88 52.1
90 53.3
92 54.5
94 55.6
96 56.8
98 58.0
100 59.2
102 60.4
Converting

asymmetry potential in electrode zero point:

| 550 S o i
ZERO=7- —————| Vas y y potenti

S[mV/pH] |S Slope
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Product calibration (calibration with sampling)

1. Depending on the display configuration, a pH or an ORP
product calibration is performed.

2. For product calibration via Foundation Fieldbus, see Pg 94.

During product calibration the electrode remains in the process.

The measurement process is only interrupted briefly.

Procedure: During sampling the currently measured value is
stored in the Stratos. The device immediately returns to meas-
uring mode.

The calibration mode indicator flashes and reminds you that
calibration has not been terminated.

The sample is measured in the lab or directly on the site using
a portable meter. To ensure an exact calibration, the sample
temperature should correspond to the measured process tem-
perature. The measured sample value is then entered in the
Stratos. From the difference between the stored measured
value and entered sample value, the Stratos calculates the new
asymmetry potential (one-point calibration).

If the sample is invalid, you can take over the value stored dur-
ing sampling. In that case the old calibration values are stored.
Afterwards, you can start a new product calibration.

Display Action Remark
a_ Press cal, If an invalid code is
: : : ’ : “ : Enter mode code 1105 entered, the device
S w| (Press > key to select position, | returns to measuring
= enter number using ~ key, mode.

confirm with enter)

Product calibration step 1: (Display approx. 3 sec)
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Display

330

(] —
aCorl b

Action

Take sample and store value.
Proceed with enter

Knick >

REINET

Now the sample can
be measured in the
lab.

330m

830 eg

Measuring mode:

Until the sample
value is determined
and can be entered,

been determined, call up the
product calibration once more
(cal, mode code 1105).

—_— the device is in
L From the flashing CAL mode measuring mode.
indicator you see that product
calibration has not been termi-
nated.
E Product calibration step 2: Display (approx. 3 sec)
E H L pR7|| When the sample value has Device in Hold mode,

measured-value status
= uncertain,
Sensoface inactive.

Enter lab value. The new asym-
metry potential is calculated.

with “Hold™; “enter” flashes.
End with enter.

& TRLD =
Display of slope and new New calibration:
© HED , | [asymmetry potential Press cal.
N . /9| (related to 25°C).
= ™" "J|End calibration with enter.
The measured value is shown in | After end of calibra-
3 EPH the main display alternately tion, the outputs

remain in Hold
mode for approx.
20 sec.
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ORP calibration

The potential of a redox electrode is calibrated using a redox (ORP) buffer
solution. In the course of that, the difference between the measured poten-
tial and the potential of the calibration solution is determined according to
the following equation. During measurement the Stratos adds this differ-
ence to the measured potential.

mVogrp = displayed ORP
MVORp = MVpmeas + AMV | MVpmeqs = direct electrode potential
AmV = delta value, determined during
calibration

The electrode potential can also be related to another reference system —
e.g. the standard hydrogen electrode. In that case the temperature-
corrected potential (see table) of the reference electrode used must be
entered during calibration. During measurement, this value is then added
to the ORP measured.

Please make sure that measurement and calibration temperature are the
same since the temperature behavior of the reference electrode is not
automatically taken into account.

Temperature dependence of commonly used
reference systems

Temperature Ag/AgCI/KCI | Ag/AgCI/KCI | Thalamid Mercury
[°C] 1 mol/l 3 mol/l [AmV] sulfate
[AmV] [AmV] [AmV]
0 249 224 -559 672
10 244 217 -564 664
20 240 211 -569 655
25 236 207 -571 651
30 233 203 -574 647
40 227 196 -580 639
50 221 188 -585 631
60 214 180 -592 623
70 207 172 -598 613
80 200 163 -605 603
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Display

Action

Knick >

Remark

[} Activate calibration If an invalid code is
n ﬂ El ﬂ (Press cal). entered, the device
‘& = = Enter mode code 1109 returns to measuring

— Select with » key, edit number | mode.
with a key, proceed with enter.
Remove the electrode and tem- | Display (approx.
[F“_ 0RpP perature probe, clean them and | 3 sec)
A immerse them in the redox Device is in Hold
= buffer. mode.
5] Enter desired value for redox After approx. 6 sec
EI El 0 buffer (Secondary display: the secondary
LA Ty Electrode potential displayed for | display shows the

approx. 6 sec) Select with » key,

edit number with a key,
proceed with enter.

measured tempera-
ture.

Display of electrode data

(delta value)

Proceed with enter.

Rinse electrode and temperature
probe and reinstall them.

“Zero” and “enter”
icons are flashing,
Sensoface is active.

© 2w

z Z':rrﬁ

L)

The measured ORP value [mV] is
shown in the main display alter-
nately with “Hold”, Sensoface is
active, “enter” flashes.

End with enter.

Safety prompt

After end of calibra-
tion, the outputs
remain in Hold
mode for approx.
20 sec.
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Temp probe adjustment

Display

Action

[ Activate calibration Wrong settings

(Press cal,

enter mode code 1015)

Select with » key, edit number
with a key, proceed with enter.

change the measure-
ment properties! If
an invalid code is
entered, the device

returns to measuring

mode.

_ Measure the temperature of the |Stratos is in the Hold
: H} | | process medium using an exter- | mode.

A nal thermometer

1__ 8 Enter measured temperature Default:

o ,:' ':‘ {or || value. Current value of

el 0 L . .

PN Select with » key, secondary display.

edit number with a key,
proceed with enter.

End adjustment with enter.
HOLD will be deactivated after
20 sec.
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Calibration error messages Knick )

Problem
Possible causes

Symbol flashes:

Asymmetry potential out of range
(60 mV)
m « Electrode worn out
3 « Buffer solution contaminated
« Buffer does not belong to configured buffer set
* Temperature probe not immersed in buffer
solution
(for automatic temperature compensation)
* Wrong buffer temperature selected
(for manual temperature specification)
* Nominal electrode zero point # pH 7

Electrode slope out of range
N EU , (80-103 %)
= Electrode worn out

« Buffer solution contaminated

« Buffer does not belong to configured buffer set

« Temperature probe not immersed in buffer
solution (for automatic temperature
compensation)

« Wrong buffer temperature set (for manual
temperature specification)

« Electrode used has different nominal slope

Problems during recognition
Y of the buffer solution
II:F“_EHR‘ . zame or similar buffer solution was used for
oth calibration steps
« Buffer solution used does not belong to
buffer set currently configured in the device
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Calibration error messages

Symbol flashes: ‘Problem / Possible cause

Problems during recognition
5] of the buffer solution (continued)
[F“.EF'P = During manual calibration the buffer solutions
were not used in the specified order

« Buffer solutions contaminated
* Wrong buffer temperature set

(for manual temperature specification)
« Electrode defective
« Electrode not connected
« Electrode cable defective

Calibration was canceled after approx.
F © 2 min because the electrode drift was too
L H L ERR large.
= Electrode defective
e Electrode dirty
« No electrolyte in the electrode
« Electrode cable insufficiently shielded
or defective
« Strong electric fields influence the
measurement
* Major temperature fluctuation of the
buffer solution
* No buffer solution or extremely diluted

Measurement

Remark

Display

In the measuring mode the main display shows the
configured process variable (pH or ORP [mV]) and the
lower display the temperature. During calibration you
can return to measuring mode by pressing the cal,
then the enter key, during configuration by pressing
meas, then enter (waiting time for measured value
stabilization approx. 20 sec).
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Diagnostics functions

Knick >

Display Remark

Cal info: Display of calibration data

Press cal while in measuring mode and enter mode
code ““0000”". The slope is shown in the main display,
the asymmetry potential in the secondary display.
After 20 sec the device returns to measuring mode
(immediate return at pressing enter).

Sensor monitor: Display of uncorrected
electrode potential

Press meas + cal while in measuring mode and enter
mode code “2222”. The (uncompensated) electrode
potential is shown in the main display, the measuring
temperature in the secondary display. At pressing
enter or a the display switches to ORP indication.
Press meas to end sensor monitor and return to
measuring mode.

“LASE

Errmae

Smiley only
with Sensocheck
activated

Error info: Display of last error message

Press meas + cal while in measuring mode and enter
mode code “0000”. The last error message is displayed
for approx. 20 sec.

After that the message will be deleted.

(immediate return to measurement at pressing enter).
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Sensoface

(Sensocheck must have been activated during configuration.)

The smiley in the display (Sensoface) alerts to electrode prob-
lems (defective sensor, defective cable, maintenance required).
The permitted calibration ranges and the conditions for a
friendly, neutral, or sad Sensoface are summarized in the fol-
lowing chart. Additional icons refer to the error cause.

Sensocheck

Continuously monitors the electrodes and wires for short cir-
cuits or open circuits. Critical values make the Sensoface “sad”
and the corresponding icon flashes:

Sensocheck messages are also output as error messages Err 33
and Err 34. The red LED lights.
Sensocheck can be switched off during configuration (then

Sensoface is also disabled). Exception: After a calibration a
smiley is always displayed for confirmation.

Note

The worsening of a Sensoface criterion leads to the devaluation
of the Sensoface indicator (Smiley becomes ““sad”). An
improvement of the Sensoface indicator can only take place
after calibration or removal of an electrode defect.

88 Stratos FF 2231 X pH



Sensoface evaluation limits Kniclkk Y

Display Problem Status

o_Slope Asymmetry
| \ potential and
Zero © slope

®

Asymmetry potential (zero) and slope
of the electrode are still okay,
However, the electrode should be
replaced soon.

Asymmetry potential (zero point)
and/or slope of the electrode have
reached values which no longer
ensure proper calibration.

Replace the electrode.

Cal timer

® ©

Over 80 % of the calibration interval
has already past.

The calibration interval has been
exceeded.

Electrode
o
'{ defective

Check the electrode and its
connections

(also see error messages

Err 33 and Err 34, see Pg 120).

Cleaning

To remove dust, dirt and spots, the external surfaces of the
device may be wiped with a damp, lint-free cloth. A mild
household cleaner may also be used if necessary.
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Communication Fieldbus / Device

Resource block (RB)

Block status:
The RS_STATE parameter indicates the operating status of the
resource block:

< Standby The resource block is in OOS mode.
The other blocks cannot be executed.

* Online The resource block is in Auto mode, that is
normal state.

Write protection:

With the WRITE_LOCK parameter, you can set a write protec-
tion for the device.

 UNLOCKED Device can be written to (default)

e LOCKED Device is locked.

Key lock:

With the DEVICE_LOCK parameter, you can set a key lock.
 UNLOCKED Device can be operated via keypad.

« LOCKED Key lock is active.
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Knick >

Alarm

The BLOCK_ALM parameter sends the status of the process alarms
to the control system. This parameter specifies whether an alarm
must be acknowledged via the control system.

For bus parameters of resource block, see Pg 92.
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Communication Fieldbus / Device
Bus Parameters Resource Block (RB)

Index Parameter Description Default R/W
1 | ST_REV Static Revision 0 R
2 | TAG_DESC TAG Description RIW
3 | STRATEGY Strategy 0 RIW
4 | ALERT_KEY Alert key 0 RIW
5 | MODE_BLK Target 00s RIW
Actual -
Permitted 00S, Auto
Normal Auto
6 | BLOCK_ERR Block error R
7 | RS_STATE Resource state 1 R
8 | TEST_RW Test RIW
9 | DD_RESOURCE | DD resource R
10 | MANUFAC_ID Manufacturer ID 0x000102 for R
Knick
11 | DEV_TYPE Device type 2231 R
12 | DEV_REV Device revision 1 R
13 | DD_REV DD revision 1 R
14 | GRANT_DENY Grant 0 RIW
Deny 0 RIW
15 | HARD_TYPES Hardware type 1 R
16 | RESTART Restart RIW
17 | FEATURES Feature supported Reports / Soft R
W Lock
18 | FEATURES Feature selected Reports / Soft RIW
W Lock
19 | CYCLE_TYPE Cycle type Scheduled / R
Block Execution
20 | CYCLES_SEL Cycle selected Scheduled / RIW
Block Execution
21 | MIN_CYCLE_T Min cycle time 1600 1/32 msec R
(50ms)
22 | MEMORY_SIZE Memory size R
23 [ NV_CYCLE_T Non-volatile cycle time R
24 | FREE_SPACE Free space R
25 | FREE_TIME Free time R
26 | SHED_RCAS RIW
27 | SHED_ROUT RIW
28 | FAULT_STATE Fault state R
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Index Parameter

36

37

38
39
40

41
42

SET_FSTATE
CLR_FSTATE
MAX_NOTIFY
LIM_NOTIFY
CONFIRM_TIME
WRITE_LOCK
UPDATE_EVT

BLOCK_ALM

ALARM_SUM

ACK_OPTION
WRITE_PRI
WRITE_ALM

ITK_VER
DEVICE_LOCK

Description

Set fault state
Clear fault state
Max notifications
Limit of notification
Confirmation time
Write locking
Unacknowledged
Update state
Time stamp

Static revision
Relative index
Unacknowledged
Alarm state

Time stamp
Sub-code

Value

Current
Unacknowledged
Unreported
Disabled
Automatic acknowledge option
Write priority
Unacknowledged
Alarm state

Time stamp
Sub-code

Value

ITK_version
Keyboard lock

Knick >

Default

1

1

20

8

640000 1/32ms
1 (Unlocked)

0

[eNeNeNe)

0 (Disabled)
0

4
0 (Unlocked)

R/\N‘

RIW
RIW
R

RIW
RIW
RIW
RIW
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Communication Fieldbus / Device
Transducer Block (TB)

Configuration

In the Transducer Block you can configure the device via
Fieldbus. The required parameters are listed in the table on
Pg 96.

Calibration
With 3 parameters, product calibration for pH and ORP can be
performed via Fieldbus.

pH product calibration via Fieldbus.

1.Set CAL_SAMPLE_PRD_PH parameter to sample.
The device stores the pH value of the sample.
After the writing, the parameter is automatically reset
to NOP.

2.Read out CAL_SAMPLE_PRD_PH_STORED_VAL parameter.
It contains the stored value.

3. Write lab value of the sample in the CAL_PRODUCT_PH
parameter.
The CAL_SAMPLE_PRD_PH_STORED_VAL parameter is reset
to zero. Now the device is calibrated.

Note:

When step 1 has been performed directly on the site on the
device, the operation on the Fieldbus as described in point 1 is
omitted.
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ORP product calibration via Fieldbus

Same as for pH - only that ORP parameters must be used.

The calibration values can also be entered directly in the
CAL_SLOPE_PH, CAL_ZERO_PH, and CAL_ZERO_ORP
parameters.

Error messages

The LAST_ERROR parameter always indicates the last error:

01
02
03
33
34
98
99

pH electrode
Redox electrode
Temperature probe
Glass electrode
Reference electrode
System error
Factory settings

If now a “BAD” status occurs for the OUT_Value in the Analog
Input, the user can take this parameter to draw conclusions
about the problem.

For bus parameters of transducer block, see Pg 96.
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Communication Fieldbus / Device
Bus Parameters of Standard Transducer Block (TB)

Parameter

ST_REV

Description

The revision of the static data associated
with the function block. Used by the host to
determine when to re-read the static data.

TAG-DESC

The user description of the intended
application of the block.

STRATEGY

The strategy field can be used to identify
a grouping of blocks. Can be used for any
purpose by the user.

ALERT_KEY

Identification number that may be used by
the host system to sort alarms and other
device information.

MODE_BLK

Allows the user to set the Target,
Permitted, and Normal device mode.
Displays the actual mode.

Target

Actual

Permitted

Normal

BLOCK_ERR

Reflects the error status associated with the
hardware or software of the block. It is a
bit string so multiple errors may be shown.

UPDATE_EVENT

Unacknowledged
Update State
Time Stamp
Static Rev
Relative Index

BLOCK_ALM

Unacknowledged
Alarm State
Time Stamp
Sub-code

Value

TRANSDUCER_DIRECTORY

Directory that specifies the number and the
starting indices of the transducers in
the transducer block.
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Default Value é
o
The revision value is incremented R 2
every time a static parameter in the
block is changed.
Text RIW 32
Default=0 RIW 2
Default=0 RIW 1
Available Modes:
Automatic, Out Of Service
(00S), Manual
RIW 1
R 1
RIW 1
RIW 1
R 2
0 R 1
0 1
0 8
0 2
0 2
0 R 1
0 1
0 8
0 2
0 1
R 4
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Communication Fieldbus / Device
Bus Parameters of Standard Transducer Block (TB)

X

S Parameter Description

10 |TRANSDUCER_TYPE Identifies the transducer type.

11 [XD_ERROR A transducer block sub-code. XD_ERROR

contains the highest priority alarm that
has been activated in the
TB_DETAILED_STATUS parameter.

12 |COLLECTION_DIRECTORY

A directory that specifies the number,
starting indices, and DD item of ID's of
the data collection in each transducer
within a transducer block. Used by the
host for efficient transfer of information.

Knick-Specific Parameters — Output
13 |PRIMARY_VALUE_TYPE pH/ORP
14 [PRIMARY_VALUE The pH value and status: Value
Status
15 |PRIMARY_VALUE_RANGE Shows the range of the pv
High Range
Low Range
Unit Index
Decimal Point
16 |SENSOR_TYPE_PH e.g. Glass, ISFET
17 [SENSOR_MV Sensor output in mV
18 |SECONDARY_VALUE_1 Process ORP value and status
Value
Status
19 [SECONDARY_VALUE_UNIT_1
20 (ISO_POTENTIAL Isopotential pH value
21 [SECONDARY_VALUE_2 Process temperature value and status

Value
Status
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(7 ©
Default Value rRw & &8 Range
2 02
65535 = other R 2
0 R 1
R 36

0=pH RIW 2 |uns16|0 = pH
1=0RP
R 4 |DS-65
1
DS-68 | -2 ... +16
16pH R 4
-2pH R 4
1422 (pH) R 2
2 R 1
0 = Glass RIW 2 |uns 160 = Glass
1= ISFET
R 2 |float
DS-68 |-1500...1000mV
R 4
R 1
1243 = mV R 2 |uns 16
7.00 pH R 4 |float
DS-65 [-20 ... +200 °C
R 4
R 1
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Communication Fieldbus / Device
Bus Parameters of Standard Transducer Block (TB)

22

Parameter

Description

Knick-Specific Parameters — Temperature
SECONDARY_VALUE_UNIT_2

Degree C or degree F.
Changes the unit of temperature
being displayed and transmitted.

23

TEMP_SENSOR_COMP

Indicates manual or automatic
temperature compensation.
Turns automatic pH sensor temp.
compensation on and off.

24

TEMP_SENSOR_MAN_VALUE

Temperature value used in manual temp.
compensation mode.

The constant temp. value used to
calculate pH in the manual temp.
compensation mode

25

TEMP_SENSOR_CALIB

Indicates manual or automatic mode
of temperature measurement for
calibration.

26

TEMP_SENSOR_CALIB_MAN_VALUE

Temperature value used in manual temp.
compensation for calibration.

27

TEMP_SENSOR_TYPE

Type of temperature sensor.

The value entered must correspond to the
temp. element in the pH sensor being
used.

28

TEMPERATURE_COEFF

Rate of change of solution pH with temp,
used for solution pH temp. compensation.
CAL_MAN_PH_POINT_1

Entering a value augments the temp.
compensation to correct for changes in
the actual solution pH with temp. This
value should correspond to the known
temperature characteristics of the process
solution.
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Default Value

Knick >

temperature compensation is
being used.

1001 =°C RIW unsl6 |1001 =°C
1002 = °F
0 = Automatic RIW uns8 |0 = Automatic
1 = Manual
RIW float [-20 ... +200 °C
0 = Automatic RIW uns8 |0 = Automatic
1 = Manual
RIW float |-20 ... +200 °C
128 = Pt1000 RIW unsl6 |128 = Pt1000
200 = Pt100
1000 = NTC30
1001 = NTC8.55
Typically 0.00, unless solution pH RIW float [-19.99...+19.99
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Communication Fieldbus / Device
Bus Parameters of Standard Transducer Block (TB)

Parameter Description

Knick-Specific Parameters — Temperature

29 | TEMP_WIRE_IMPEDANCE Sets the wire impedance of the temp.
sensor. Typically O unless the wire of the
sensor gets too long.

30 [TEMP_SENSOR_CAL Desired temperature reading, used for
temperature measurement calibration.
The temp. value entered for a single point
temp. standardization.

Knick-Specific Parameters — Impedance

31| GLASS_IMPEDANCE Sensor glass electrode impedance
Value
Status

32 | REFERENCE_IMPEDANCE Sensor reference electrode impedance
Value
Status

Knick-Specific Parameters — Calibration

33| CAL_MAN_PH_POINT_1 pH of buffer solution used in a manual
buffer calibration.

34 [CAL_MAN_PH_POINT 2 pH of buffer solution used in a manual
buffer calibration.

35| CAL_SLOPE_PH The slope of the pH electrode in %

36| CAL_ZERO_PH The zero offset resulting from a buffer

calibration or a standardization
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Default Value

0 Ohm RIW 4 |float [0...10000hm

RIW 4 |float |-10...+10K

DS-65 | 0...2000MOhm

R 4
R 1
DS-65 | 0...200kOhm
R 4
R 1

RIW 4 |float |-2...+16pH

RIW 4 |float |-2 ... +16pH

Theoretical value is RIW 4 |float |80 ...103%
100% = 59.16mV/pH,

but the actual value is determined
by a 2 point buffer calibration.

Theoretical value is 0.00 mV, but RIW 4 |float |[-60...+60mV
actual value will depend upon the
characteristics of the pH sensor
field -60mV ... +60mV.
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Communication Fieldbus / Device
Bus Parameters of Standard Transducer Block

x
[9)
o
=

37

Parameter

CAL_OFFSET_ISFET

Description

Knick-Specific Parameters — Calibration

Sets the offset of the ISFET.

38

CAL_ZERO_ORP

The zero offset resulting from a buffer cal-
ibration.

39

CALIBRATION_TIMER

Sets the calibration timer
(time in which the device should be
calibrated).

40

CALIBRATION_MODE

Sets the calibration mode.

41

CALIBRATION_MODE_BUFFER

Sets the buffer set for
CALIBRATION_MODE.= BUF

42

CAL_SAMPLE_PRD_PH

Starts the 1st part of pH-product calibra-
tion.

43

CAL_SAMPLE_PRD_PH_STORED
VAL

Shows the stored value of the first step of
pH-product calibration

a4

CAL_PRODUCT_PH

Sets the value for the 2nd part of
pH-product calibration.

45

CAL_SAMPLE_PRD_ORP

Starts the 1st part of ORP-product
calibration.

46

CAL_SAMPLE_PRD_ORP_
STORED_VAL

Shows the stored value of the first step of
ORP-product calibration

a7

CAL_PRODUCT_ORP

Sets the value for the 2nd part of ORP-
product calibration.
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Default Value

RIW 4 |float |[-200...+200mV
The zero offset resulting from a RIW 4  |float |-700...+700mV
buffer calibration.
0000 h = disable RIW 4 |float [0 ... 9999h
0=BUF RIW 1 |uns8 |0=BUF
1=MAN
2 =DAT
=-01-BUF RIW 1 |uns8 =-01-BUF
2=-02-BUF
3=-03-BUF
=-04-BUF
5=-05-BUF
6 =- 06 - BUF
=-07 - BUF
0 = Nop RIW 1 |uns8 |0 = Nop
1 = Sample
0 if step 1 of product calibration R 4 |(float |-2...+16pH
was not started
pH RIW 4 |(float |-2...+16pH
0 = Nop RIW 1 |uns8 |0=Nop
1 = Sample
0 if step 1 of product calibration R 4 |float [-1500...+1000mV
was not started
ORP RIW 4 |[float |-1500...+1000mV
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Communication Fieldbus / Device
Bus Parameters of Standard Transducer Block (TB)

x
S Parameter Description

. ! | |
Knick-Specific Parameters — Alert

48 |SENSOCHECK Enables or disables Sensocheck.

49 |ALARM_LED_MODE Sets the LED blink behavior to HOLD-
Mode.

50 [LAST_ERROR Shows the last Error.

51 |SENSOFACE_STATUS Shows the current status of the Sensoface.

Knick-Specific Parameters —

Identification and Local Parameter Setting

52 |SW_REV_LEVEL Software revision number

53|HW_REV_LEVEL Hardware revision number
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Default Value

0 = None R 2 |uns8 |0...100

0 = Good R 1 |uns8 |[O=Good
1 = Neutral
2 =Bad

R 2 |uns8

R 1 |uns8
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Communication Fieldbus / Device
Analog Input Blocks (Al) of Stratos FF 2231 X pH

Setting the operating mode

The following operating modes can be set in the MODE_BLK
parameter: « 00S « MAN - Auto
When there is no write protection, the OOS mode allows
unlimited access to all parameters.

Selecting the process variables and units

The Stratos FF 2231 X pH provides 3 Analog Input blocks. The
respective process variable can be selected in the CHANNEL
parameter.

The corresponding measurement unit is selected in the UNITS
subparameter of the XD_SCALE parameter.

The following variables are available:

CHANNEL 1 pH pH
CHANNEL 2 ORP mv
CHANNEL 3 Temperature °C/°F
CHANNEL 4 Glass impedance MOhm
CHANNEL 5 Ref. impedance kOhm
CHANNEL 6 Slope %
CHANNEL 7 Asymmetry potential| mV

Linearization types
The input value can be linearized in the Al with the LIN_TYPE
parameter:

« Direct

The measured value is directly led from the Transducer block to
the Analog Input block, avoiding the linearization function.
Here, you must make sure that the units in the XD_SCALE and
OUT_SCALE parameters are identical.
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* Indirect
Here, the measured value of the TB is linearly scaled over the
input scale (XD_SCALE) to the output scale (OUT_SCALE).

« Indirect Square Root

The input value is rescaled over the XD_SCALE parameter and
recalculated using a root function. Then the value is further
scaled to OUT_SCALE.

Diagnostics
The BLOCK_ERR parameter indicates the current block status.

Alarm handling

The process control system receives the alarm status via the
BLOCK_ALM parameter. In the ACK_OPTION parameter you
specify whether an alarm must be acknowledged via the control
system.

Block alarms
An Al can generate the following block alarms via the

BLOCK_ERR parameter:

« Simulate Active * Input Failure
« Block Configuration Error = Out Of Service

Limit alarms

If a measured value falls below or exceeds the defined limit in
the Al block OUT parameter, the control system is alerted.
The following limit parameters are defined:

e H_HI_LIM e H_LIM

e LO_LIM * LO_LO_LIM

The behavior is defined by the respective priorities.

109



Examples of alarm handling
in the Stratos FF 2231 X pH

Example 1: Device failure ERR 98

During pH measurement a device failure occurs.

The measured value is given the BAD_DEVICE_FAILURE status.
The BLOCK_ERROR parameter (Diagnostics parameter of Al)
changes to INPUT_FAILURE. The Analog Input Block generates
the “Input Failure” block alarm.

When the LAST_ERROR parameter is read out in the
Transducer Block, the Err 98 error is detected.

Measure: Replace device

Example 2: Calibration timer expired

(Prerequisite: The CALIBRATION_TIMER parameter has been set
to a value > 0 or the cal timer interval has been preset on the
device to a time > 0 s.) If the calibration timer has expired, the
measured-value status changes to UNCERTAIN_SENSOR_
CONVERSION_NOT_ACCURATE (see Pg. 120).

To see how far the calibration timer has expired, the
SENSOFACE_STATUS parameter can be read out in the TB
(Good, Neutral = 80% expired, Bad = 100% expired).
Measure: Calibration

Example 3: Slope error

After a product calibration the measured value is given

the UNCERTAIN_SENSOR_CONVERSION_NOT_ACCURATE
status (zero and/or slope and/or response of the electrode are
not okay) (see Pg. 120).

Measure: Replace electrode.
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Alarm diagnostics / Bus parameters
In the case of an alarm the following bus parameters must be
evaluated:

= Al block OUT parameter (currently measured value)
« TD LAST_ERROR parameter (error indication 1 ... 100)
* TD SENSOFACE_STATUS parameter

(0 = Good, 1 = Neutral, 2 = Bad)
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Communication Fieldbus / Device
Bus Parameters / Analog Input Blocks

Index Parameter Description Default R/W
1 | ST_REV Static Revision 0 R
2 | TAG_DESC TAG Description RIW
3 | STRATEGY Strategy 0 RIW
4 | ALERT_KEY Alert Key 0 RIW
5 | MODE_BLK Target 00s RIW
Actual -
Permitted 00S, Auto
Normal Auto
6 | BLOCK_ERR Block Error R
7 |PV Process Value R
Status R
8 | OUT Measured Value R
Status R
9 | SIMULATE Simulate Status RIW
Simulate Value RIW
Transducer Status R
Transducer Value R
Simulate Enable/ Disable RIW
10 | XD_SCALE High Range 100 RIW
Low Range 0 RIW
Units Index 0 RIW
Decimal Point 0 RIW
11 | OUT_SCALE High Range 100 RIW
Low Range 0 RIW
Units Index 0 RIW
Decimal Point 0 RIW
12 | GRANT_DENY Grant 0 RIW
Deny 0 RIW
13 | IO_OPTS 10 Block Options 0 RIW
14 | STATUS_OPTS Status Options
15 | CHANNEL Channel 1 RIW
16 | L_TYPE Linearization type 0 RIW
17 | LOW_CUT Low Cut Off 0 RIW
18 | PV_TIME Filter Time 0 RIW
19 | FIELD_VAL Percent Value R
Status R
20 | UPDATE_EVT Unacknowledged 0 RIW
Update State 0 R
Time Stamp 0 R
Static Revision 0 R
Relative Index 0 R
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Index Parameter

21

22

34

35

36

BLOCK_ALM

ALARM_SUM

ACK_OPTION
ALARM_HYS
HI_HI_PRI
HI_HI_LIM
HI_PRI
HI_LIM
LO_PRI
LO_LIM
LO_LO_PRI
LO_LO_LIM
HI_HI_ALM

HI_ALM

LO_ALM

LO_LO_ALM

Description

Unacknowledged
Alarm State
Time Stamp
Subcode

Current
Unacknowledged
Unreported
Disabled
Automatic Acknowledge Option
Alarm Hysteresis
High High Priority
High High Limit
High Priority
High Limit

Low Priority

Low Limit

Low Low Priority
Low Low Limit
Unacknowledged
Alarm State
Time Stamp
Subcode

Value
Unacknowledged
Alarm State
Time Stamp
Subcode

Value
Unacknowledged
Alarm State
Time Stamp
Subcode

Value
Unacknowledged
Alarm State
Time Stamp
Subcode

Value

Knick >

Default R/W

0 RIW

D VXWXV O

RIW
RIW
50% | RIW
0 RIW
INF RIW
0 RIW
INF RIW
0 RIW
- INF RIW
0 RIW
INF RIW

0
0
0
0
0
0
0
0
0

RIW

o v 0

RIW

[eNeNeoleNeNeNoNoNeNeNololoNolNeNe oo lNo RN R

0 VWV
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Communication Fieldbus / Device

Cyclic measured value status

g
(%]
> = E e
2 o 5 s
=] a
5 Sub-status Sio =
= EEE
o o ; =
Low |Good | Good non-specific 10000000 |0 x 80
Good active advisory alarm {10 00 10 xx [0 x 88
Good active critical alarm |10 00 11 xx |0 x 8C
Uncer- | Uncertain non-specific 01 0000 xx |0 x40
tain
Last Usable Value (LUV) 010001 xx |0x44
Substitute set 010010 xx |0x48
Initial value 010011 xx |0x4C
Sensor conversion not 010100xx |0x50
accurate
Engineering unit violation {01 01 01 xx [0 x 54
Sub-normal 010110xx |0x58
Bad Non-specific 00 00 00 xx |0 x 00
Sensor failure 00 0100 xx |0x10
Y Device value 000011 xx |0xO0C
High
Out of service 000111xx |0x1C
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The respective status bit is set when the condition occurs. It is
reset as soon as the condition does not exist any more.

Limit bits

Bin coding of limit bits

Meaning of limit bits

00

ok

01 Low limited
10 High limited
11 Constant

When the measured-value status is “bad”, the Al block
BLOCK_ERR parameter indicates an “Input Failure”.
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Operating states / Measured value status

Time out Status
Al pH

Operating state Red LED

(Activation)

Measuring live - good

Cal Info live 20s good
(cal) 0000

Error Info live 20s good
(meas + cal) 0000

Configuration Hold” 20 min uncertain
(meas + cal) 1200 last usable value
ISFET calibration |, )\ ® - uncertain
(cal) 1001 last usable value
pH calibration Hold"” - uncertain
(cal) 1100 last usable value
ORP calibration Hold” - uncertain
(cal) 1109 last usable value
Temp probe adjust- Hold"” - uncertain
ment (cal) 1015 last usable value
Product calibration |live good
(pH +ORP) .

Step 1 (cal) 1105

Step 2 1) - uncertain
(cal) 1105 Hold last usable value
Sensor monitor live 20 min good

(meas + cal) 2222
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Status Status Status Status
Al ORP Al Temp glass reference
impedance impedance
Al R9|355 Al Rpes
good good good good
good good good good
good good good good
uncertain uncertain uncertain uncertain

last usable value

last usable value

last usable value

last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

uncertain
last usable value

good good good good
uncertain uncertain uncertain uncertain
last usable value | last usable value | last usable value | last usable value
good good good good

1) LED flashes when “HOLD ON” has been set (see Pg 67).
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Error messages / Measured value status

Display Problem
Possible causes

Q
(&
©
Y=
o
(2]
=
[<O]
(2]

B Red LED

ERR 99 [“FAIL” Factory settings

flashes EEPROM or RAM defective

This error message only occurs in
the case of a total defect. The
device must be repaired and recali-
brated at the factory.

ERR 98 |“Conf” System error X
flashing | Configuration or calibration data
defective; completely reconfigure
and recalibrate the device.

Memory error in device program

ERR 01 [Measured | pH electrode X

value Electrode defective

flashes « Too little electrolyte (electrode)

= Electrode not connected

« Break in electrode cable

= Incorrect electrode connected

* Value measured for:
pH<-2or>16

ERR 02 |Measured |Redox electrode

value « Electrode defective

flashes  Electrode not connected

= Break in electrode cable

 Incorrect electrode connected

« Electrode potential < -1500 mV
or >1000 mV
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Status
Al pH

bad

device_failure

Status
Al ORP

bad

device_failure

Status
Al Temp

bad

device_failure

Knick >

Status
glass
impedance
Al Rglass

bad

device_failure

Status
reference
impedance
Al Rref

bad

device_failure

bad

device_failure

bad

device_failure

bad

device_failure

bad

device_failure

bad

device_failure

bad good good good good
sensor_failure
good bad good good good

sensor_failure
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Error messages / Measured value status
Also see Sensocheck / Sensoface, Pg 88

Error  Display Problem
flashes Possible causes

(4}
Q
©
y—
o
(2]
=
()
w

83 Red LED

ERR 03 Temperature probe

R Open or short circuit
Temperature range exceeded:
<-10°C, -20°C/
> 130°C, 150°C, 200°C
ERR 33 -;{ Sensocheck glass el X X
(not for ISFET)

flashes

ERR 34 Sensocheck ref el X X
f

Zero point X
e Zero error

Zero ®

o Slope Slope X
« Slope error

Response time X
= Response time exceeded

Cal timer X
« Calibration timer expired
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Status Status Status Status Status
Al pH Al ORP Al Temp  glass reference
impedance impedance
Al Rglass Al Riet

bad? good bad bad bad

sensor_failure sensor_failure | sensor_failure | sensor_failure
bad? good good bad good

sensor_failure sensor failure
bad? bad? good good bad

sensor_failure | sensor_failure sensor_failure

uncertain? good good good good
sensor_

conversion_

not _accurate

uncertain? good good good good
Sensor_

conversion_

not _accurate

uncertain? good good good good
sensor_

conversion_

not _accurate

uncertain® | good good good good
sensor_

conversion_

not _accurate

1) For pH: when temperature has been set to “Auto”.
2) When Sensocheck has been set to “ON”

3) With calibration timer off = 0000h
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Product line and accessories

Devices Order no.
Stratos FF 2231X pH 2231X pH
Mounting accessories

Pipe-mount kit ZU 0274
Panel-mount kit ZU 0275
Protective hood ZU 0276

Further accessories
SixPlug input socket ZU 0322
(for sensor cable with one coax line)

For more information concerning our sensors and fittings
product line please refer to our website or request our
“Sensors, Fittings, Accessories™ catalog:

Phone: +49 (0)30-80191-0

Fax: +49 (0)30 - 801 91 - 200

E-mail:  knick@knick.de

The Device Description (DD file) and the Common File Format
(CFF file) for network project are included in the shipment.

They can also be downloaded at:

http://www.knick.de
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Specifications

pH/mV input Input
Input

Input

Measurement / Display range

Glass electrode inputl'
Input resistance

Input current
. 1

Reference electrode input
Input resistance
Input current

1.2,
Meas. error
pH value
mV value

3)

Sensor standardization pH ”

Operating modes: ~ BUF:

MAN

DAT
PRD

for glass electrode or ISFET

Reference electrode

Redox electrode (ORP) or solution GND for
impedance measurement

pH value -2.00 ... 16.00

ORP -1500 ... +1000 mV

> 0.5 x 10*? Ohms
<2x102 A"

> 1 x 10* Ohms

<1x10°A”
< 0,02 TC: 0.002 pH/K
<lmVv TC: 0.1mV/K

pH calibration
Calibration with automatic buffer recognition
Calimatic:

Buffer sets

-01- Mettler-Toledo
2.00/4.01/7.00/9.21

-02- Merck/Riedel de Haen
2.00/4.00/7.00/9.00/12.00

-03- Ciba (94)
2.06/4.00/7.00/10.00

-04- NIST technical
1.68/4.00/7.00/10.01/12.46

-05- NIST standard
1.680/4.008/6.865/9.184

-06- HACH
4.00/7.00/10.18

-07- WTW technical buffers

2.00/4.01/7.00/10.00
Calibration with manual entry of individual
buffer values
Data entry of premeasured electrodes
Product calibration
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Zero adjustment
Max. calibration range

Sensor standardization ORP ~

Max. calibration range
Cal timer
Sensocheck

Delay

Sensoface

Sensor monitor

Temperature input ”

Ranges

Adjustment range
Resolution
Meas. errort>®

Temp compensation
of process medium

Knick >

pH: £200 mV ORP: -700 ... +700 mV
Asymmetry potential: +60 mV
Slope: 80 ... 103 % (47.5 ... 61 mV/pH)

) ORP calibration

-700 ... +700 AmV
0000 to 9999 h

Automatic monitoring of glass and
reference electrode (can be disabled)
Approx. 30 sec

provides information on the electrode condition.
Evaluation of zero/slope, response,
calibration interval, Sensocheck

Direct display of measured values from sensor
for validation

Pt100/Pt1000/NTC 30 kOhms/NTC 8.55 kOhms
2-wire connection, adjustable
Pt 100/Pt 1000: - 20,0 ... +200.0 °C

(-4 ... +392 °F)
NTC 30 KOhms - 20,0 ... +150.0 °C
(-4 ... +302 °F)
NTC 8.55 kOhms - 10,0 ... +130.0 °C
(-4 ... +266 °F)
10 K
0.1°C/1°F

<0.5 K (<1 K for Pt100; <1 K for NTC >100°C)

Linear —19.99 ... +19.99 %/K
(reference temp 25 °C)
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Specifications

FF communication
Physical interface
Address range
Mode of operation

Supply voltage

Current consumption

FF_H1 (Foundation Fieldbus)
To EN 61 158-2 (IEC 1158-2)

017 ... 246, Factory setting: 026
Bus-powered device with constant current
consumption

FISCO < 17.5V (trapezoidal or

rectangular characteristic)
< 24V (linear characteristic)

<12.7 mA

Max. current in case of fault (FDE)< 21.4 mA

FF communication model
1 resource block

1 transducer block

3 Al function blocks
Execution time

Power output

Display

Main display
Secondary display
Sensoface

Mode indicators

Alarm indication

Keypad

Certified to ITK 4.51, DD certified to ITK 4.6

Selectable: pH, ORP, temperature, Rg|ass, Rref.
asymmetry potential, slope
50 ms

for operating an ISFET adapter
+3V/0.5mA
-3V/0.5mA

LC display, 7-segment with icons

Character height 17 mm, unit symbols 10 mm
Character height 10 mm, unit symbols 7 mm
3 status indicators

(friendly, neutral, sad smiley)

5 mode indicators “meas”, “cal”, “alarm”,

“FF communication”, “config”

18 further icons for configuration and messages
Red LED in case of alarm or HOLD, user defined

5 keys: [cal] [conf] [ » ] [« ] [enter]
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Service functions

Device self-test Automatic memory test (RAM, ROM, EEPROM)
Display test Display of all segments

Last error Display of last error occurred

Sensor monitor Display of direct, uncorrected sensor signal

(resistance/temperature)

Data retention Parameters and calibration data > 10 years
(EEPROM)

EMC EN 61326

Emitted interference: Class B (residential area)

Immunity to interference: Industry

USA: FCC:  FCC rules part 15/B class A

Lightning protection EN 61000-4-5, Installation Class 2

Explosion protection ATEX: Il 2(1)G EEx ia IIC T4

USA: FM: IS, Class | Divl, Group A, B, C, D T4 FISCO
I/ 1[0] / AEx ib [ia] / IIC / T4 FISCO
NI, Class | Div2, Group A, B, C, D T4 NIFW

Nominal operating conditions
Ambient temperature -20 ... +55 °C
Transport/Storage temp -20 ... +70 °C
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Specifications

Enclosure

Color
Mounting

Dimensions
Protection

Cable glands

Weight

Plus sensor error

)
)
) £ 1 count
)
) Doubles every 10 K

Molded enclosure made of PBT
(polybutylene terephtalate)
Bluish gray RAL 7031
« Wall mounting
« Pipe mounting:
@ 40 ... 60 mm, [J 30 to 45 mm
« Panel mounting, cutout to DIN 43 700
Sealed against panel
H 144 mm, W 144 mm, D 105 mm
IP 65/NEMA 4X
(USA, Canada: indoor use only)
3 breakthroughs for cable glands
M20x1.5,
2 breakthroughs for NPT 1/2”
or Rigid Metallic Conduit
Approx. 1 kg

To IEC 746 Part 1, at nominal operating conditions

Division 2 wiring

@The connections to the Transmitter must be installed

in accordance with the National Electric Code (ANSI-
NFPA 70) Division 2 hazardous (classified) location
non-incendive wiring techniques.
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Patents/ H
Intellectual Property Rights I(“ICI( )

Patent/Application Title
U.S. 6,424,872 Block Oriented Control System
U.S. 6,594,530 Block Oriented Control System, Cont’d.
U.S. App. 09/598,697 Block Oriented Control System on High Speed
Ethernet
European Patent App.*
941594.4 Block Oriented Control System on High Speed
Ethernet
China Patent App.*
00809263.X Block Oriented Control System on High Speed
Ethernet
Hong Kong Patent App.*
2107127.9 Block Oriented Control System on High Speed
Ethernet
U.S. App. 10/453596 Flexible Function Blocks
U.S. App. 10/826,576 System and Method for Implementing Safety
Instrumented Systems in a Fieldbus Architecture
PCT App. US/04/11616 System and Method for Implementing Safety
Instrumented Systems in a Fieldbus Architecture
U.S. 5,909,368 Process Control System Using a Process Control
Strategy Distributed among Multiple Control
Elements
U.S. 5,333,114 Field Mounted Control Unit
U.S. 5,485,400 Field Mounted Control Unit
U.S. 5,825,664 Field Mounted Control Unit

Japan Patent # 3137643
Australian Patent # 638507
Canadian Patent # 2,066,743
European Patent # 0495001
Validated in:
UK Patent # 0495001
France Patent # 0495001
Germany Patent # 69032954T
Netherlands Patent # 0495001
U.S. 6,055,633 Method of Reprogramming Memories in
Field Devices Over a Multidrop Network
European Patent App.*
Publication No. EP1029406A2
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Patents/
Intellectual Property Rights

U.S. 6,104,875 Method for Field Programming an Industrial
Process Transmitter
Australian Patent App.*
Publication No. AU9680998A1

The Foundation may acquire or hold patent rights in addition to those
listed.

FOUNDATION:
FIELDBUS FOUNDATION, a Minnesota
not-for-profit corporation
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Buffer tables

-01- Mettler-Toledo technical buffers

°C pH

0 2.03 4.01 7.12 9.52

5 2.02 4.01 7.09 9.45
10 2.01 4.00 7.06 9.38
15 2.00 4.00 7.04 9.32
20 2.00 4.00 7.02 9.26
25  2.00 4.01 7.00 9.21
30 1.99 4.01 6.99 9.16
35 1.99 4.02 6.98 9.11
40 1.98 4.03 6.97 9.06
45 1.98 4.04 6.97 9.03
50 1.98 4.06 6.97 8.99
55 1.98 4.08 6.98 8.96
60 1.98 4.10 6.98 8.93
65 1.99 413 6.99 8.90
70 1.99 4.16 7.00 8.88
75 2.00 4.19 7.02 8.85
80 2.00 4.22 7.04 8.83
85 2.00 4.26 7.06 8.81
20 2.00 4.30 7.09 8.79
95 2.00 4.35 7.12 8.77
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Buffer tables

-02- Merck Titrisols, Riedel Fixanals
°C pH

0 2.01 4.05 7.13 9.24 12.58

5 2.01 4.04 7.07 9.16 12.41
10 2.01 4.02 7.05 9.11 12.26
15 2.00 4.01 7.02 9.05 12.10
20 2.00 4.00 7.00 9.00 12.00
25 2.00 4.01 6.98 8.95 11.88
30 2.00 4.01 6.98 8.91 11.72
35 2.00 4.01 6.96 8.88 11.67
40 2.00 4.01 6.95 8.85 11.54
45 2.00 4.01 6.95 8.82 11.44
50 2.00 4.00 6.95 8.79 11.33
55 2.00 4.00 6.95 8.76 11.19
60 2.00 4.00 6.96 8.73 11.04
65 2.00 4.00 6.96 8.72 10.97
70 2.01 4.00 6.96 8.70 10.90
75 2.01 4.00 6.96 8.68 10.80
80 2.01 4.00 6.97 8.66 10.70
85 2.01 4.00 6.98 8.65 10.59
90 2.01 4.00 7.00 8.64 10.48
95 2.01 4.00 7.02 8.64 10.37
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-03- Ciba (94) buffers
Nominal values: 2.06, 4.00, 7.00, 10.00

°C pH

0 2.04 4.00 7.10 10.30

5 2.09 4.02 7.08 10.21
10 2.07 4.00 7.05 10.14
15 2.08 4.00 7.02 10.06
20 2.09 4.01 6.98 9.99
25 2.08 4.02 6.98 9.95
30 2.06 4.00 6.96 9.89
35 2.06 4.01 6.95 9.85
40 2.07 4.02 6.94 9.81
45 2.06 4.03 6.93 9.77
50 2.06 4.04 6.93 9.73
55 2.05 4.05 6.91 9.68
60 2.08 4.10 6.93 9.66
65 2.07* 410 * 6.92 * 9.61 *
70 2.07 4.11 6.92 9.57
75 2.04* 413 * 6.92 * 9.54 *
80 2.02 4.15 6.93 9.52
85 2.03* 417 * 6.95 * 9.47 *
90 2.04 4.20 6.97 9.43
95 2.05* 422 * 6.99 * 9.38 *

* Extrapolated
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Buffer tables

-04- Technical buffers to NIST
°C pH

0 1.67 4.00 7115 10.32 13.42

5 1.67 4.00 7.085 10.25 13.21
10 1.67 4.00 7.06 10.18 13.01
15 1.67 4.00 7.04 10.12 12.80
20 1.675 4.00 7.015 10.06 12.64
25 1.68 4.005 7.00 10.01 12.46
30 123 4015 6.985 9.97 12.30
35 169 4,025 6.98 9.93 12.13
40 1.70 4.03 6.975 9.89 11.99
45 1.705 4.045 6.975 9.86 11.84
50 1.71s 4.06 6.97 9.83 11.71
55 1.72 4.075 6.97 983 * 11.57
60 1.73 4.085 6.97 983 * 11.45
65 1.74 4.10 6.98 983 * 11.45 *
70 1.75 4.13 6.99 983 * 11.45 *
75 1.765 4.14 7.01 983 * 11.45 *
80 1.78 4.16 7.03 983 * 11.45 *
85 1.79 4.18 7.05 983 * 11.45 *
90 1.80s5 4.21 7.08 983 * 11.45 *
95 4.23 7.11 983 * 11.45 *

* Extrapolated
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-05- NIST standard buffers
NIST standard (DIN 19266 : 2000-01)

°C pH

0

5 1.668 4.004 6.950 9.392
10 1.670 4.001 6.922 9.331
15 1.672 4.001 6.900 9.277
20 1.676 4.003 6.880 9.228
25 1.680 4.008 6.865 92.184
30 1,685 4.015 6.853 9.144
37 1,694 4.028 6.841 9.095
40 1.697 4.036 6.837 9.076
45 1.704 4.049 6.834 9.046
50 1.712 4.064 6.833 9.018
55 1.715 4.075 6.834 9.985
60 1.723 4.091 6.836 8.962
70 1.743 4.126 6.845 8.921
80 1.766 4.164 6.859 8.885
90 1.792 4.205 6.877 8.850
95 1.806 4.227 6.886 8.833

Note:

The pH(S) values of the individual charges of the secondary reference mate-
rials are documented in a certificate of an accredited laboratory. This certifi-
cate is supplied with the respective buffer materials. Only these pH(S) values
shall be used as standard values for the secondary reference buffer materi-
als. Correspondingly, this standard does not include a table with standard
pH values for practical use. The table above ony provides examples of
pH(PS) values for orientation.
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Buffer tables

-06- HACH buffers
Nominal value: 4.00, 7.00, 10.18

°C pH

0 4.00 7.14 10.30

5 4.00 7.10 10.23
10 4.00 7.04 10.11
15 4.00 7.04 10.11
20 4.00 7.02 10.05
25 4.01 7.00 10.00
30 4.01 6.99 9.96
35 4.02 6.98 9.92
40 4.03 6.98 9.88
45 4.05 6.98 9.85
50 4.06 6.98 9.82
55 4.07 6.98 9.79
60 4.09 6.99 9.76
65 4.09 6.99 = 9.76 *
70 4.09 = 6.99 = 9.76 *
75 4.09 = 6.99 = 9.76 *
80 4.09 6.99 = 9.76 *
85 4.09 6.99 = 9.76 *
920 4.09 6.99 = 9.76 *
95 4.09 6.99 = 9.76 *

* Values complemented

Buffer values up to 60 °C as specified by Bergmann & Beving
Process AB.
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-07- WTW buffers
°C pH
0 2.03 4.01 7.12 10.65
5 2.02 4.01 7.09 10.52
10 2.01 4.00 7.06 10.39
15 2.00 4.00 7.04 10.26
20 2.00 4.00 7.02 10.13
25 2.00 4.01 7.00 10.00
30 1.99 4.01 6.99 9.87
35 1.99 4.02 6.98 9.74
40 1.98 4.03 6.97 9.61
45 1.98 4.04 6.97 9.48
50 1.98 4.06 6.97 9.35
55 1.98 4.08 6.98
60 1.98 4.10 6.98
65 1.99 4.13 6.99
70 2.00 4.16 7.00
75 2.00 4.19 7.02
80 2.00 4.22 7.04
85 2.00 4.26 7.06
90 2.00 4.30 7.09
95 2.00 4.35 7.12
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FM Control Drawing

;i . 8 I i I I 5
5 pH Transmitter
H Stratos PROFIBUS PA 2221 X pH
g! Stratos FF 2231 X pH
H 1S/1/1/ABCD/Tk, Ta=55°C; Entity: FISCO
[i 1/1/AEx ib [ial/IIC/Th, Ta=55°C; Entity; FISCO
it
1
]
£ 5
s
Ef Entity Parameters:
E
Terminals 1/2, 4,5 and 6 [1]
Vi o= fi8Y Ca= W4T 4F g
14 = 12mA La= 260 mH
Pmax = 8 nW L
—{ B GNDL
T Is7 and 8 [ -notiomected /14 + Parameters
‘erminals 7 an;
Voc =53V Ca= 434F no| {071 - see table 1
. "’7:“ :‘6 :Cl Laz 1 H | not connected
Terminals 17, 18 and 19 =L
Vi o= 1B Y Ca= 147 4F o]
It =328mA La= 34mH N
Prax = b8.4 mW (1o}
The intrinsically safe equipment connecting to 1,2, 4, 5, 6 and 7, B must be FM Approved or be simple
apparatus, a devite which will neither generate nor store more than 15 V, 0.1 A, 25 mW
The intrinsically safe equipment connecting to 17, 18 and 19 must be FM Approved.
C
pH sensor series InPro 2xxx
| |  pH sensor series InPro 3xxx
pH sensor series InPro Lxxx
B
E:
%3
3
5
A cable max 10 m
T
3
1 8 I 1 I I 5
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table 1
FISCO rules
Concept( Groups | ViaxlVI G nF)L (H)  The on of it ted apparat
not i it i is that the F
Entity | IC/ABCD 2 12| 7 | volage vawd, e pover ) ive and
remain intrinsically safe, i ist be eqt ar ge (Uo, Ve, Vi), the
curtent e 1) Tsupply i)
Fisco |uc/asco | 115 Inadtlon e s anprotetd st copacancs (0) ad nduciance 1] o o aparts

(other than the terminators) connected to the Fieldbus must be less than or equalto 5 nF and 10 H

respecvely
In each1.s. Fieldb one active atus, is allowed to
P 1 The g¢ (Us, Ve, V) of the (-
i 14Vde.to24V e All
Any FM Appraved s o be passive,
Associated Apparatus. allowed to provide mrgy tothe system, except to a leakage current of 50 A for each connected
evice. insure that the

Fieldbus circu remains passive

The needs to comply with the following parameters:

Any FM Approved Loop resistance R" 15 ... 150 Qlkm E
Inductance per unitlength L 04 .. 1 mHikan

Terminator (May not be

necessary for Entity

Installations)

ince per unitlength C': 80... 200 nFlkm
inefline +0.5 " linelscreen, if both lines are floating

Unclassified Locations

= C'linefine + C'linelscreen, i the screen is connected to one line
0m

Length of splice: max. 1 m

erm

At each end of the trunk cabl i it i s suitabl
100 Q

22F
System evaluation

The mberof pushe deics W rmamites, acitos,coctd to gl bl segrent ot D
ue to LS. reasons. Furthermore,if the above rules are respected, the inductance and

pactinc of the able need na 0 be consdered and wil ot impai th intingic safey of the
installation.

Hazardous (Classified) Locations
Class |, Zone 1, Graup IIC

Class |, Division |, Groups A, B, C and D

Installtion Notes For FISCO and Entty Cancepts
The Itrinsic Safety Entity concept allows the inerconnetion of FM Approved Intrinsically safe
dovices ety paramees nfspcialy examind i somination s & ysoms v
U or Voc or Ve Vnax loorlc ort 5 Imax. Po SiP.Ca or Co Z £ +
e e Laor Lo 1 5L Lo < LAl o L] and LRy (s o o)

Stratos PROFIBUS PA 2221 X pH
Stratos FF 2231 X pH

2. The ntinsic Safety FISCO concept allows th interconnection of FM approved Intrinsically safe
devices wi i inat
Any FM Approved Uo or Ves or Ve < Vs, o or b or S lnas Po S
Intrinsically Safe Apparatus 3. Dusightconduiseals must b e whenmslnlled i Cias 11 and s I environments
4 Contral mustnotus
5. nstalationshoud be i accordance with ANSIISA RP1205.01 (excep hapter S forFSCO stalatons) | C
Anstalion o nsnscaly Sae Systemsforezardous (lsie) Locaions” and e Naional
Electrical Code (ANSINFPA 70) Sectons 504 and 5
Any FM Approved 5 e 1 ond
Terminator (May not be iunchud concept
necessary for Entity " A tus manufacturer’s instaling this
Installations) o The Smlns P St FE eres re Appovedfor lass 1 Zane . gplatins I connctng AEx(t] [}
Exibls. tratos FF Series the LS. circutis only
il for Caos 1 ana 1o s Tone . nd s nt sl o i 1 Zon Dor oo 1
Division 1, azardous (Classiied) Locations.
9. No revisian to drawing without pior FM Approvals authaisation
10. Simple A defined 15,01 A or25 mW.
B
hellers Zul. Abyexhungen | Oberfliche |MaBstab age 1/2 =
b e pa Lpag
Toleranzangabe e
150 2168 -
100"' ;w smeming Control drawing
[Beart jan
T Stratos PROFIBUS PA 2221(X) pH ||
reigabe(PED) Stratos FF 2231(X) pH
L [Texfe gednderf 130111(% o [Schutzyemerk nach DN 3¢ beacifen | Zeichnungsnumner
3 [Texte Haz. Loc[18.10.04 [dam
y 160.020dan 194.170-170
i >
N Ungilf_ab Jersetat durch:
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8 I T I

pH Transmitter

Stratos PROFIBUS PA 2221 pH
F Stratos FF 2231 pH
NIZ172/ABCD/ T4, Ta=55°C; FNICO

Copying of this document and giving it fo sthers and use or communication

for the contents therefor, are furbidden

Entity Parameters:

Terminals 1/2, 4,5 and 6

Vi o= ey Ca= 14T4F T

It =12mA La= 260 mH

Pmax = 18 mW L
notlconnected

Terminals 7 and 8 L6}

vV =59V Ca= 43pF D

|Z: =31 mA L:- 1H [

Pmax = 4.6 mW N

Terminals 17, 18 and 19 el

Vi = M8 VY Ca= 14TpF 6]

It =328mA La= 34mH 7
5]

Pmax = 484 mW

The equipment cannecting to 17, 18 and 19 must be FM Approved

pH sensor series InPro 2xxx
pH sensor series InPro 3xxx

1 pH sensor series InPro &xxx

Untertage,

cable max 10 m

+ Parameters

0715~ see table 1

not connected

The equipment connecting o 1,2, 4, 5, 6 and 7, 8 must be FM Approyed or be simple
apparatus, a deyice which will neither generate nor store more than 15 V, 0.1 A, 25 my.
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table 1
Concept] Groups  [Vaax(V) | G (0F) L GH)|  Fovcucs oo o A ;
onbimaion Th i F
FNico | ABCD 15| 12 7 the volage (e, ahich nonincendive apparatus can receive and romain non-ncandive, must be sl
or voltage (Vec), which can apparatus
ol ) I diin e 5 "
Entity | ABCD Lt reati i loss tha or ecal to

Supply Unit

Terminator

Unclassified Locations

Any FMFNICO Approved

he
5 nF and 20 uH respectively
I each NI

ge (Voc) of the

14Vde.to 175 Vde the bus cable 3 that
th opt o a leakage

A for
jalvanic isolation to nsure that the

each connected devi
nonincendive Fig

eparately powered equipment
rcult remains passive.

Any FM Approved

Hazardous (Classified| Locations
Class |, Divisian 2, Groups A, B, C and D

Stratas PROFIBUS PA 2221 pH

Stratos FF 2231 pH
Any FM Apprayed
Non-incendive Apparatus

Terminator

Any FM Appraved

i comply with the following parameters:
Loop resistance R': 15 .. 150 2fkm

Inductance per unitlength L":0.4... 1 mHkm
Capacitance per unit length C' 80 .. 200 nFlkm

€= C'linefine +0.5 C'linelscroen, i both lines are floating

or
C*=C'linefine + ' inelscreen,ifthe screen is connected to one line
Length of spur Cable: max. 30 m

Length of trunk cable: max. 1 km

Length of splice: max

Terminators

cable an bl

Systom ovaluation

f p v tuat gle bus segment s not
limited due to NIreasons. Furthermore, fthe above rules are respected, the inductance and
ble pair the non-

capacitance of the ca
installation.

Installation Notes for FNICO
1 Noni

f
devices ith binati
Voo = Vmax, Co 2 EC1 +E Ceable.

Forinductance use ither La or Lo ELi +ELeabsor LelRe < (LalRa or La/Re) and LiRI  (LalRa or LoIRe)

when.

2. The Nonincendive FNICO concept allows the interconnaction of FM approved Non-incendive
dovices with FNICO paramotars not specifically sxamined in combination as a system when:

3 i be used when i i Wand Cl

3 ”

generats moro than 250 Vims or Ve

Code®
(ANSUNFPA 70)Section 51
FUl Approved C

ssociated concopt,
7. Associated Non-incendi

ent
9 without prior FM Approvals authorisation.

forteder 24, Jovscugnaverace Yotsta | page 2/2
Toleranzangabe Halbzeug
150 2768 -
Datun__Thene [Bmenrg Confrol drawing
e Stratos PROFIBUS PA 2221 (X) pH [
[Freabe(FGL) Stratos FF 2231(X) pH
[ [Texfe gelinderf [30.11.04 [qr Schazyermerk nach DI 3% beachlen | Zerchnungsnummer
; o 194.170-170
Lr tig_ob JErsetzt_durch
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Glossary

Asymmetry
potential

Buffer set

Buffer solution

Calibration

Calimatic

Combination
electrode

The voltage which a pH electrode pro-
vides at a pH of 7. The asymmetry poten-
tial is different for each electrode and
changes with age and wear.

Contains selected buffer solutions which
can be used for automatic calibration
with the Knick Calimatic. The buffer set
must be selected prior to the first calibra-
tion.

Solution with an exactly defined pH value
for calibrating a pH meter.

Adjustment of the pH meter to the cur-
rent electrode characteristics. The asym-
metry potential and slope are adjusted.
You can conduct either a one or a two-
point calibration. With one-point calibra-
tion only the asymmetry potential (zero
point) is adjusted.

Automatic buffer recognition. Before the
first calibration, the buffer set used must
be activated once. The patented Calimatic
then automatically recognizes the buffer
solutions used during calibration.

Combination of glass and reference elec-
trode in one body.
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Durafet

Electrode
slope

Electrode
zero point

FISCO model
FNICO model

GainCheck

Knick >

Durafet combination pH/ORP electrodes
consist of an ISFET measuring electrode, a
reference electrode, and a temperature
probe.

Is indicated in % of the theoretical slope
(59.2 mV/pH at 25 °C). The electrode
slope is different for each electrode and
changes with age and wear.

See asymmetry potential

(Fieldbus Intrinsically Safe Concept)
(Fieldbus Non Incendive Concept)

Permits connection of several devices to a
common bus line and defines limit values
for device and cable parameters.

This model developed by the German PTB
assumes that only one “active” device, i.e.
the bus supply is connected to the field
bus. All other devices are “passive” with
regard to the power supply into the bus.

Device self-test which runs automatically
in the background at fixed intervals. The
memory and measured-value transmission
are checked. You can also start the
GainCheck manually. Then a display test is
also conducted and the software version
displayed.
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Glossary

ISFET adapter

Mode code

One-point
calibration

pH electrode

Adapter between Isfet sensor and trans-
mitter. Here, the signal of the pH-sensitive
FET is converted to voltage corresponding
to the signal of a glass electrode. This
voltage is led to the pH input of the
Stratos and is processed further as usual.
The adapter is directly supplied from the
Stratos.

Preset four-digit number to select certain
modes.

Calibration with which only the asymme-
try potential (zero point) is taken into
account. The previous slope value is
retained. Only one buffer solution is
required for a one-point calibration.

A pH electrode system consists of a glass

system and a reference electrode. If they are com-
bined in one body, they are referred to as
combination electrode.

Response Time from the start of a calibration step

time to the stabilization of the electrode poten-
tial.

Sensocheck Sensocheck continuously monitors the
glass and reference electrodes. The result-
ing information is indicated by the
Sensoface smileys. Sensocheck can be
switched off.
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Sensoface

Slope

Two-point
calibration

Zero
adjustment

Zero point

Knick >

Provides information on the electrode con-
dition. The zero point, slope, and response
time are evaluated. In addition, the
Sensocheck information is indicated.

See electrode slope

Calibration with which the electrode
asymmetry potential (zero point) and slope
are determined. Two buffer solutions are
required for two-point calibration.

Basic adjustment of the ISFET electrode to
ensure reliable Sensoface information.

See asymmetry potential
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Temp probe adjustment . ....................... 84
Zero adjustment . ...... ... 72
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M
Measured value status .................. 116, 118, 120
Cyclic ..o 114
Measurement . ........ .. ... 86
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Mode codes

The mode codes allow fast access to the functions
Calibration

Key + Code Description

cal 0000 Cal Info 87
e Display of zero and slope
1001 | Zero adjustment (ISFET) 72
£ Adjusting the nominal zero (ISFET sensor only)
P 1100 | pH calibration 74
e Adjusting the zero/slope (sensor)
= , 1009 ORP calibration 82
Adjusting the oxidation-reduction potential (zero)
-, 1105 Product calibration 80
Adjusting the asymmetry potential (zero)
-, 1015 | Temp probe adjustment 84

Configuration

Key + Code Description Page
== 0000 |Error Info 87
e He . Display last error and erase
——"—— 1200 |Configuration 59
meas || cal P
—'7— 2222 |Sensor monitor 87
meas el Display of uncorrected electrode

potential
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