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6.4.

Verification

The verification kit contains two optical filters (labeled “low” and
“high”) with certified reference absorptions of approximately 0.09 A
and 0.18 A, which corresponds to approximately 250 ppb and 500
ppb of ozone. The exact values are specified in the enclosed calibra-
tion certificate. The absorption of the filters were chosen to lie in the
center and at the upper limit of the measurement range of the AMI
Codes-Il O3.

C
A Storage box C Cleaning wipes for optical
B \Verification filters surfaces

The verification procedure confirms the photometric accuracy and
linearity of the core components of AMI Codes-Il O3, i.e. photometer
and converter electronics, over the entire measurement range by
comparison of the absorbances measured by the AMI Codes-Il O3
with the certified reference values. A maximum deviation of +0.010A
is required for a successful photometer verification.

A-96.250.881 / 070622



AMI Codes-Il 03 ’[(/(] / Z

Maintenance

ANALYTICAL INSTRUMENTS

Reference
values

Verification
procedure

Prior to performing the first verification and after each recertification,
the reference values for the filters “low” and “high” need to be set in
menu 4.1.1 <Operation>\<Sensors>\<Verification kits>. The refer-
ence values are specified in the enclosed calibration certificate.

Before each use, check the expiration date on the calibration certifi-
cate. If the expiration date has expired, send the verification kit to
Swan for recertification.

Carefully inspect both verification filters for visible contaminations
(dust or stains) as these can prevent a successful verification. If nec-
essary, apply the cleaning procedure described in Cleaning, p. 48.
To start the verification, follow the dialog in menu 3.2.1
<Maintenance>/ <Service>/ <Verification>.

Note: Start any time, if a measuring cycle is in progress wait for
next prompt.

Select the verification filter “low”. Press [Enter] to continue.

2 Stop sample flow by closing the regulating valve. Wait for next
prompt.
—=The constant head is drained and an automatic zero
measurement is performed.

3 Rinse the verification filter “low” with deionized water to remove
any dust particles.

4 Open the photometer and insert the verification filter “low”. Press
[Enter] to continue.

A —p A Verification filter

| B Screw plug
C Photometer
L

B
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Verification
history

Cleaning

5 Align the triangle shape either to the front or backside and adjust
for minimal absorbance (see AMI Display).

Press [Enter] to save the verification measurement.

7 Remove the verification filter “low” from the photometer and
shake off large water droplets. Let the filter dry before putting it
back into the storage box.

8 Close the photometer with the screw plug. Press [Enter]
=A final zero measurement is performed and the results are
saved.

9 The results of the verification are displayed. Press [Exit].
10 Repeat steps 1-9 with the verification filter “high”.

If the verification ends with an error message, see Troubleshooting,
p. 57.

Can be reviewed in menu 2.2.1.5 <Diagnostics>/<Sensors>/
<Photometer>/<Ver. History>.

Use the provided wipes or other lint-free, non-abrasive optical grade
wipes. If you choose dry wipes, use analytical grade isopropanol or
ethanol to moisturize the wipes before application. Do not use any
other cleaning agents or wipes, as they can damage the optical sur-
faces.

Wear powder-free laboratory gloves during cleaning to keep grease/
salt from your skin away from the verification filters.

1 Prior to mechanical cleaning, rinse the verification filters with de-
ionized water or blow off loose dust/particles. Shake off excess
water.

2 If particles or stains remain on the filter after step 1, carefully wipe
the optical surfaces. Allow residues of the cleaning agent to
evaporate.

3 Check the optical surfaces. Repeat the cleaning procedure if
there is any residual dirt.

48
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Storage and  Observe the following points when handling the verification filters:
handling + When not in use, the verification filters should always be kept
in the provided box.
+ Avoid soiling of the optical surfaces as far as possible.

+ The optical surfaces must not come into contact with hard ob-
jects as these can scratch the optical surfaces.

+ Dirt or scratches on the optical surfaces change the optical
properties of the verification filters and may make recertifica-
tion or even replacement of the verification filters necessary.

Recertification  The calibration certificate is valid for two years from the date of is-
sue. Please contact your local SWAN dealer if recertification or in-
spection of your verification filters is required. When returned for
recertification, the verification filters are measured as received be-
fore cleaning and recertification. The data of this measurement are
available on request.

A-96.250.881 / 070622
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6.5. Calibration

Process Note: Perform process calibration only if:
Calibration of « the sample concentration is close to the desired process value
DIS (stable value)
* you are sure that the reagents are mixed completely and
correctly

« if the difference to the manual measurement is significant
» keep in mind the accuracy of your manual measurement

A process calibration is only possible with a process value higher
than 10 ppb ozone. Please note that due to the low stability of the
ozone, a process calibration with an elevated concentration is pre-
ferred.

Use CHEMATEST (or equivalent photometer) to determine the sam-
ple disinfectant concentration. Determine the sample disinfectant
value by 3 manual DPD measurements. Calculate the average val-
ue. Compare this value to the value indicated by the AMI.

Enter process value (0.050 mg/l = 50 ppb) under menu 3.1.1, p. 71
for Process DIS

Possible error message see Error List, p. 59.

Zero Azerois automatically done before each measurement.

A-96.250.881 / 070622
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6.6.

Material
Procedure

Cleaning the Photometer

Clean the photometer after indication by alarm (E020, FOME dirty).
Switch off the instrument according to instructions in Stop of Opera-
tion for Maintenance, p. 42.

Small brush.
A Flow regulating valve
T B Screw plug
B Photometer
D Brush

ci

1 Close the flow regulating valve [A].
2 Wait until the sample flow through the photometer has stopped.
3 Unscrew the screw plug [B] from the photometer [C].

4 Clean the Photometer with a small brush [D].
5 Screw the plug to the photometer.
6 Open the flow regulating valve.

A-96.250.881 / 070622
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6.7. Cleaning the Flow Cell

CAUTION

Acrylic glass parts are fragile and scratch-sensitive.

Possible damage of acrylic glass parts due to scrubbing materi-

als.

+ Never use organic solvents or scrubbing materials to clean
acrylic glass parts.

+ Use soft detergent and rinse well. Eliminate lime deposits with

a common household deliming agent in standard concentra-
tion.

+ Do not drop the constant head tube

6.7.1 Disassemble the Flow Cell

The flow cell can be easily disassembled. Before starting, switch off
the instrument according to the instructions in Stop of Operation for
Maintenance, p. 42.

Constant head cover

Overflow tube

Constant head tube

Flow cell block

Flow regulating valve

-
moom>
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Cleaning 1

a A WODN

6

Switch off the instrument according to instructions in Stop of Op-
eration for Maintenance, p. 42

Remove the constant head cover [A].
Remove the constant head tube [C] from the flow cell block.
Pull the overflow tube [B] out of the flow cell block [D].

Clean all acrylic parts with a soft brush (bottle cleaner) and soapy
water.

Rinse well with demineralized water.

6.7.2 Assemble the Flow Cell

5

Constant head cover
Overflow tube
Constant head tube
Gasket

Flow cell block

e A

«
moow>™

Replace the gasket [D] before reassembling the flow cell.

Note: A film of teflon paste (e.g. Fomblin from Solvay Solexis)
on the gaskets improves tightness and life time.

Push the overflow tube [B] through the flow cell block as far as it
reaches the drain.

Install the constant head tube [C] onto the flow cell block.
Put the cover onto the constant head tube.
Align the overflow tube with the upper level mark.

A-96.250.881 / 070622

53 mmm



Al Codesl| 03 SWdil

ANALYTICAL INSTRUMENTS

6.8. Tube Replacement

6.8.1 Replace the Pump Tubes

The pump tube [D] of the peristaltic pump is exposed to a minimal
wear. It is therefore recommended to exchange the pump tube annu-
ally.

CAUTION

Pollution of reagents possible.

If the occlusion frames are opened during operation, already
mixed reagents will flow back into the reagent canisters and pol-
lute the reagents.

+ Never open the occlusion frames if the instrument is in opera-
tion.

+ Proceed according to Stop of Operation for Maintenance, p. 42
before opening the occlusion frames.

Overview

A Pump housing E Pump inlet
B Occlusion frame closed F Pump outlet
C Rotor G Protection cap
D Pump tube
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Dismount The pump tube can easily be dismounted and mounted. Proceed as
pump tubes follows:
Pump housing
Occlusion frame open
Rotor
Pump tube
Pump inlet
Pump outlet

TMOOWDX™

1 Switch off the instrument according to instructions in Stop of Op-
eration for Maintenance, p. 42.

2 Remove the protection cap.

3 Open the occlusion frames [B] by turning them counter-clock-
wise.

4 Remove the pump tubes [D] from the rotor [C] by pulling the com-
plete occlusion frames [B] out of the holder.

5 Disconnect the reagent tubes from the old pump tubes and con-
nect them to the new pump tubes.

6 Install the new pump tubes by pushing the occlusion frames onto
the holder.

7 Lock the occlusion frames. Check that the occlusion frames and
the tubes are aligned perpendicular to the axis of the rotor.

8 Insert the suction lances into the corresponding containers.
9 Start the <Fill system> function.

A-96.250.881 / 070622
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6.9. Longer Stop of Operation

1 Put the suction lances into a bucket with demineralized water.

2 Start <Fill system>.
= The reagent tubes are flushed with water.

w

Remove the suction lance from the water.

B

Start <Fill system> again.
= The water will be pumped out of the reagent tubes.

Stop sample flow.
Wait until flow cell is empty.
Shut off power of the instrument.

0 N O O

Open the occlusion frames of the peristaltic pump, see Replace
the Pump Tubes, p. 54.

A-96.250.881 / 070622
mmm 56



Al Codes-1 03 SWdrnl

ANALYTICAL INSTRUMENTS

7. Troubleshooting

This chapter provides some hints to make troubleshooting easier.
For any detailed information on how to handle or clean parts please
see Maintenance, p. 41. For any detailed information how to program
the instrument please see Program List and Explanations, p. 69.

7.1. General Instructions

Note: The sample for the manual measurement (with DPD) must
be taken directly from the flow cell.

If you need further help please contact your dealer. Note serial
number of instrument and all diagnostic values before doing so.

Diagnostic  Zero photometry: 10°000—16’000 Hz (mostly near 16 000 Hz)
values Slope photometry: 0.5-2.0

Freq:es;rlltelz Problem Possible Reasons
questions  Unstable values + Sample taken too close to feeding line.
+ Sample flow too irregular or too low.
Codes display + Wrong manual measurement or old
higher or lower than chemicals have been used. Repeat the
manual measure- verification.
ment + Reagents of AMI Codes mixed wrongly or

not completely.
+ Reagents older than 30 days (E066).
Sample flow alarm, ¢ Check sample flow at photometer outlet.
but there is sample It must be at least 100 ml/min. For that
place the photometer outlet tube into a
measuring cup for 1 minute.
+ Check sample line for pressure fluctuation.
+ Check for regular air bubble pattern.
* Check flow alarm values in menu 5.3.1.3,
p. 77).
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7.2. Calibration Errors
7.21 Process Calibration DIS
Possible error  Slope error:
message Possible cause
Wrong manual measure-
ment.
+ Wrong reagent mixture
+ Reagents not
completely solved in
water.
+ Reagents older than 30
days.
7.3. Verification Errors
Possible error  Invalid zero measurement:
message Possible cause

Gas bubble in the pho-
tometer.

Verification error
Possible cause

Deviation between mea-
sured value and refer-
ence value is too high

Corrective Action

Repeat the manual measurement.
Use fresh reagents.

+ Make a correct mixture.

+ Mix long and intensively.

Corrective Action

Rinse the photometer with sample for
1-2 minutes and repeat the verifica-
tion.

Corrective Action

+ Clean the verification filters
according to Cleaning, p. 48 and
repeat the verification.

+ [f filter cleaning does not result in a
successful verification, clean and
rinse the photometer according to
Cleaning the Photometer, p. 51 and
repeat the verification.

+ If the problem perists, call service.

mmm 58
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7.4. Error List
Error o
Non-fatal Error. Indicates an alarm if a programmed value is
exceeded.

Such Errors are marked EOxx (bold and black).

Fatal Error ‘:',(‘ (blinking symbol)
Control of dosing devices is interrupted.
The indicated measured values are possibly incorrect.
Fatal Errors are divided in the following two categories:
+ Errors which disappear if correct measuring conditions are
recovered (i.e. Sample Flow low).
Such Errors are marked (bold and orange)
+ Errors which indicate a hardware failure of the instrument.
Such Errors are marked EOxx (bold and red)

HOLD % A 14:10:45 ¢ Erroror ‘:':(‘ fatal Error
R1 Error not yet acknowledged.
Check Pending Errors 1.1.5 and take

] 150 ppb | corrective action.

238ls 4& Reagent level low

Indicates the remaining reagent in

percent.
Messages 11 Navigate to menu <Messages>/
Pending Errors > <Pending Errors>.
Maintenance List >
Message List >
Pending Errors 115 Press [ENTER] to acknowledge the
Error Code E002t | Pending Errors.

= The Error is reset and saved in
Alarm low the Message List.

<Enter> to Acknowledge Il
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Error

Description Corrective action

E001

E002

E005
E009

E010

E013

E014

E017

E018

E019

E020

DIS. Alarm high — check process

— check programmed value in menu
5.31.11,p.77

DIS. Alarm Low — check process

— check programmed value in menu
5.3.1.1.25,p. 77

DIS. too high — check process

Sample Flow high — check sample input pressure
— readjust sample flow
— check programmed value in menu
5.3.1.3x,p. 77
Sample Flow low — check sample input pressure
— readjust sample flow

— clean instrument, see Cleaning the
Photometer, p. 51

— check programmed value in menu
5.3.1.3.x,p. 77
Case Temp. high — check case/environment temperature
— check programmed value in menu
5.3.1.5,p. 77
Case Temp. low — check case/environment temperature
— check programmed value in menu
5.3.1.6, p. 77

Control Timeout — check control device or programming in
Installation, Relay contact, Relay 1/2
5.3.2and 5.3.3, p. 77

Reagent Pump — shut off power

— check wiring, see Connection Diagram,
p. 24

Photometer not — shut off power
connected — check wiring of photometer, see
Connection Diagram, p. 24

Photometer dirty — check process,
— clean photometer, see Cleaning the
Photometer, p. 51

mm G0
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Error Description Corrective action

E021 DIS. invalid — This error appears after start-up and will
disappear after the first valid
measurement is finished.

E022 Reagent empty — refill reagents, see Reéfill or replace
Reagents, p. 43

E024 Input active — No action necessary.

— This message is displayed if “Fault =

Yes” is programmed, see 5.3.4, p. 81.

E026 IC LM75 — call service

E028 Signal output open — check wiring on signal outputs 1 and 2

E030 EEprom Frontend — call service

E031 Calibration Recout — call service

E032 Wrong Frontend — call service

E033 Power-on — none, normal status

E034 Power-down — none, normal status

E065 DPD / Buffer — Operating display, upper status line. The
number next to the triangle, indicates
the remaining reagents in%. Refill
reagents on time. See Refill or replace
Reagents, p. 43

E066 Reagents expired — Canister filling is older than 30 days.

— This message is displayed if “Reag.
expiry warning = Yes” is programmed,

see 5.1.2, p. 73.
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7.5. Replacing Fuses

WARNING

External Voltage.

External supplied devices connected to relay 1 or 2 or to the
alarm relay can cause electrical shocks.

+ Make sure that the devices connected to the following contacts
are disconnected from the power before resuming installation.

— relay 1
— relay 2
— alarm relay

When a fuse has blown, find out the cause and fix it before
replacing it with a new one.

Use tweezers or needle-nosed pliers to remove the defective fuse.
Use original fuses provided by SWAN only.

A

B CDEF G

O@TMmMOUOW X

AC variant: 1.6 AT/250 V Instrument power supply
DC variant: 3.15 AT/250 V Instrument power supply
1.0 AT/250V Relay 1

1.0 AT/250V Relay 2

1.0 AT/250V Alarm relay

1.0 AF/125V Signal output 2

1.0 AF/125V Signal output 1

1.0 AF/125V Signal output 3

N4
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8.

8.1.

Pending Errors
1.1*

Message List
1.3

Audit Trail
1.4

Program Overview

All menus are password-protected as soon as an administrator pass-
word has been defined.

+ Menu 1 Messages informs about pending errors and mainte-
nance tasks and shows the error history. Access by administra-
tor, service and operator. No settings can be modified.

+ Menu 2 Diagnostics: Access by administrator, service and op-
erator. No settings can be modified.

+ Menu 3 Maintenance: Calibration, simulation of outputs and
set time/date. Access by administrator and service.

+ Menu 4 Operation: Allows to set limits, alarms values, etc. Ac-
cess by administrator and service.

+ Menu 5 Installation: Defining assignment of all inputs and out-
puts, measuring parameters, interface, passwords, etc. Access
by administrator only.

Further information see chapter 9, 5.4.4, p. 83.

Messages (Main Menu 1)

Pending Errors 1.1.5% * Menu numbers

Number 1.3.1*
Date, Time

Number

Date, Time

Event

Note
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8.2. Diagnostics (Main Menu 2)

Identification Designation AMI Codes-Il O3 * Menu numbers
2.1% Version V6.21 - 01/18
Peripherals PeriClip 1/1.05 21.3.1*
2.1.3%
Factory Test Instrument 2.1.4.1*
2.14* Motherboard
Operating Time Years / Days / Hours / Minutes / Seconds 2.15.1*
215
Sensors Photometer Current Value
2.2 22.1* (Raw value)
Absorbance
Cal. History Number 221.4.1*
2214 Date, Time
Slope
Ver. History Number 22.1.5.1*
2215 Date, Time
Absorbance
Reference value
Deviation
Miscellaneous Case Temp. 2.2.3.1*
223
Sample Sample ID 2.3.1%
2.3 Sample Flow / (Raw value)
1/0 State Alarm Relay 24.1*
2.4* Relay 1/2 24.2¢
Input
Signal Output 1/2
Interface Protocol 25.1% (only with RS485
2.5% Device Address 25.21* interface)
Baud Rate 2531*
Parity 2.541*
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8.3. Maintenance (Main Menu 3)
Calibration Process DIS Current Value * Menu numbers
3.1 3.1.1% Slope
Process Value 31147
Service Verification (Progress) 3.2.1.1*
3.2* 3.2.1*
Fill System (Progress) 3.225*
322
Reagents Last change
3.2.3* Remaining days
Change reagents 3233
Simulation Alarm Relay 33.1*
3.3 Relay 1 33.2*
Relay 2 3.3.3"
Signal Output 1 3.34*
Signal Output 2 3.3.5*
Set Time (Date), (Time)
3.4
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8.4. Operation (Main Menu 4)
Sensors Verification kits Verikit low 41.1.1* * Menu numbers
4.1* 411 Verikit high 41.1.2°
Filter Time Const. 41.2*
Hold after Cal. 413"
Meas. Interval 4.1.4*
Relay Contacts Alarm Relay Alarm DIS Alarm High 421.1.1*
4.2* 42.1* 421.1* Alarm Low 4.2.1.1.26*
Hysteresis 4.2.1.1.36*
Delay 4.2.1.1.46*
Relay 1&2 Setpoint 4.2.x.x*
422" 8423 Hysteresis 4.2.x.x*
Delay 4.2.x.x*
Input Active 4241
424" Signal Outputs 424.2¢
Output / Control 424.3*
Fault 4.244"
Delay 4245
Logger Log Interval 431*
4.3* Clear Logger 432"
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8.5. Installation (Main Menu 5)

Sensors Disinf.
5.1* Reag. expiry warning
Signal Outputs Signal Output 1&2
5.2° 52.1%8&5.2.2
Relay Contacts Alarm Relay
5.3 5.3.1*
Relay 1&2
53.2*&5.3.3
Input
5.3.4*

5.1.1%

5.1.2*
Parameter
Current Loop
Function
Scaling
5.2.x.40
Alarm DIS
53.1.1*

Sample Flow
53.1.3*

Case Temp. high
Case Temp. low
Function
Parameter
Setpoint
Hysteresis

Delay

Active

Signal Qutputs
Output/Control
Fault

Delay

* Menu numbers

5211&5221*
52128&5.222*
52138&5.223*

Range Low 5.2.x.40.x*
Range High 5.2.x.40.x*
Alarm High 53.1.1.1%
Alarm Low 53.1.1x*
Hysteresis 53.1.1x*
Delay 53.1.1x*
Flow Alarm 53.1.3.1*
Alarm High 5.3.1.3x*
Alarm Low 5.3.1.3x*
5.3.1.5*

5.3.1.6*

5321&5.3.3.1*
532x&5.3.3.x*
532x&5.3.3.x*
532x&5.3.3.x*
532x&5.3.3.x*

53.4.1*
5.34.2*
5.3.4.3*
5.3.4.4*
5.3.4.5*
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Miscellaneous Language

5.4* Set defaults
Load Firmware
Access
54.4*

Sample ID
Line Break Detection
Interface Protocol
5.5* Device Address
Baud Rate
Parity

54.1*

54.2*

54.3*
Administrator
544.1*

User 1-4
544

5.4.5"
5.4.6"
5.5.1
5.5.21"
5.5.31"
5.5.41*

Name
Function
Password
Name
Function
Password

* Menu numbers

(only with RS485
interface)
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9. Program List and Explanations

1 Messages

1.1 Pending Errors

1.1.5 Provides the list of active errors with their status (active,
acknowledged). If an active error is acknowledged, the alarm relay is
active again. Cleared errors are moved to the Message list.

1.2 Maintenance List
1.2.5 Indicates necessary maintenance, e.g. preparing new reagents.

1.3 Message List

1.3.1 Shows the error history: Error code, date and time of issue and
status (active, acknowledged, cleared). 65 errors are memorized.
Then the oldest error is cleared to save the newest error (circular
buffer).
1.4 Audit Trail

Shows the audit trail: event, menu, date and time of issue. 96 events
are memorized. Then the oldest event is cleared to save the newest
one (circular buffer).

2 Diagnostics
In diagnostics mode, the values can only be viewed, not modified.

2.1 Identification

Designation: View the designation of the instrument.
Version: Firmware of instrument (e.g. V6.21-01/18)

2.1.3 Peripherals: PeriClip 1: Firmware of peristaltic pump (e.g. 1.05)

2.1.4 Factory Test: Test date of the instrument, motherboard and frontend
QC factory test.

2.1.5 Operating Time: Years/days/hours/minutes/seconds
2.2 Sensors

2.21 Photometer:

Current value: Shows the actual photometer signal [ppb].
Raw value: Shows the actual photometer signal [Hz].
Absorbance: Process value, depends on sample.
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2214

2215

223
2.2.31

2.3 Sample
2.31

2.4 1/0 State

2417242

2.5 Interface

Cal. History: Shows the diagnostic values of the last calibrations.
Number: Calibration counter.

Date, Time: Date and time of the calibration.

Slope: Slope is a correction factor calculated on the basis of a
process calibration.

Range: 0.8-1.2

Ver. History: Shows the verification values of the last verifications:
Number: Verification counter.

Date, Time: Date and time of the verification.

Absorbance: Measured absorbance of the reference kit.

Reference value: True value of the reference kit according to label.
Deviation: Deviation between the measured value and the reference
value in %.

Miscellaneous:

Case Temp: Shows the current temperature in [°C] inside the
transmitter.

Sample ID: Shows the identification assigned to a sample. This
identification is defined by the user to identify the location of the
sample.

Sample Flow: Shows the actual sample flow in B/s (bubbles per
second)]. The Sample flow must be above 5 B/s.

Shows current status of all in- and outputs.

Alarm Relay: Active or inactive
Relay 1 and 2: Active or inactive
Input: Open or closed

Signal Output 1 and 2:  Actual current in mA
Signal Output 3: Actual current in mA (if option is installed)

Only available if optional interface is installed.
Review programmed communication settings.

= 70
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3 Maintenance

3.1 Calibration
3.1.1

3.2 Service
3.21

3.2.2
3.23

3233

3.3 Simulation

3.4 Set Time

Process DIS: Possibility to correct the disinfectant value. See
Process Calibration of DIS, p. 50, for more details.

Verification: Performs a verification using the reference kit. Follow
dialog. See Verification, p. 46.

Fill System: Activates the reagent pump.

Reagents: Displays the date of the last filling and the remaining
number of days until the maximum storage time of 30 days is
exceeded.

Change reagents: Resets the counter and saves the date of the new
filling.

To simulate a value or a relay state, select the
+ alarm relay,
¢ relay 1 or2
+ signal output 1 or 2

with the [ <. ] or [~ ] key.
Press the [Enter] key.
Change the value or state of the selected item with the [ . ] or
[~ ] key.
Press the [Enter] key.
= The value is simulated by the relay/signal output.

Alarm Relay: Active or inactive

Relay 1 and 2: Active or inactive

Signal Output 1 and 2:  Actual current in mA

Signal Output 3: Actual current in mA (if option is installed)

At the absence of any key activities, the instrument will switch back
to normal mode after 20 min. If you quit the menu, all simulated val-
ues will be reset.

Adjust date and time.
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4 Operation

4.1 Sensors

411
4111

41.1.2

4.1.2

4.1.3

4.1.4

Verification kits:

Verikit low: Set the absorbance value of the verification filter “low” ac-
cording to the calibration certificate.
Range: 0.0000—-0.1000

Verikit high: Set the absorbance value of the verification filter “high”
according to the calibration certificate.
Range: 0.1500-0.2000

Filter Time Constant: Used to damp noisy signals. The higher the
filter time constant, the slower the system reacts to changes of the
measured value.

Range: 5-300 sec

Hold after Cal: Delay permitting the instrument to stabilize again after
calibration. During calibration- plus hold-time, the signal outputs are
frozen (held on last valid value), alarm values, limits are not active.
Range: 0—6‘000 sec

Meas. Interval: Measurement interval for disinfectants.
Range: 5 to 10 min

4.2 Relay Contacts

4.3 Logger

4.3.1

Interval 1s

See 5.3 Relay Contacts, p. 76

The instrument is equipped with an internal logger. The data can be
copied to a PC with a USB stick if option USB interface is installed.
The logger can save approx. 1500 data records. The records consist
of: Date, time, alarms, measured value, flow, zero, case
temperature.

Range: 1 second to 1 hour

Log Interval: Select a convenient log interval. Consult the table
below to estimate the max logging time. The logging buffer is
designed as circular buffer. If the buffer is full, the oldest data record
is erased to make room for the newest one.

If the logger interval is set to event driven, a data record of every
valid measurement is saved. The interval corresponds with the
measuring interval.

5s 1 min 30 min

5 min ‘ 10 min

1h Event
Driven

Time | 25min | 2h | 25h |5d | 10d |31d |62d |

432

Clear Logger: If confirmed with yes, the complete logger data is
deleted. A new data series is started.
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5 Installation

5.1 Sensors
5.1.1  Disinf: The measured value can be displayed in two ways:
¢ Ozone: the measured value is displayed as ppb O3
¢ TC1: the measured value is displayed as ppb Cl,
5.1.2  Reag. expiry warning: If activated, message E066 will be displayed
as soon as the reagents are older than 30 days.
Choose between <Yes> or <No>.

5.2 Signal Outputs

5.21and 5.2.2 Signal Output 1 and 2: Assign process value, the current loop
range and a function to each signal output.

Note: The navigation in the menu <Signal Output 1> and <Signal
Output 2> is equal. For reason of simplicity only the menu
numbers of Signal Output 1 are used in the following.

5.2.1.1  Parameter: Assign one of the process values to the signal output.

Available values:
+ DIS

+ Sample flow

5.2.1.2  Current Loop: Select the current range of the signal output.
Make sure the connected device works with the same current range.
Available ranges: 0—20 mA or 4—20 mA
5.2.1.3  Function: Define if the signal output is used to transmit a process val-
ue or to drive a control unit. Available functions are:
¢ Linear, bilinear or logarithmic for process values.
See As process values, p. 74
+ Control upwards or control downwards for controllers.
See As control output, p. 75
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As process
values

5.2.1.40

5.2.1.40.10
5.2.1.40.20

5.2.1.40.13
5.2.1.40.23

The process value can be represented in 3 ways: linear, bilinear or
logarithmic. See graphs below.

[mA]
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E kg /////
(=] o - /
o B _B7 A
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10 112 = it
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e
// pe
!/ 7
s
0/4 / » X
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4
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7/
/
£ £ /
o 10412 5
< “.‘ /
e | /
/
/
7/
0/4 » X
1% 4% 100 1000 10000
0 1 2 3 4

X Measured value (logarithmic)

Scaling: Enter beginning and end point (Range low & high) of the
linear or logarithmic scale. In addition, the midpoint for the bilinear
scale.

Parameter DIS:
Range low: 0.0—-500.0 ppb
Range high: 0.0-500.0 ppb

Parameter Sample flow
Range low: 0 —600 B/s
Range high: 0 —-600 B/s

[
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As control  Signal outputs can be used for driving control units. We distinguish
output different kinds of controls:

+ P-controller: The controller action is proportional to the devia-
tion from the setpoint. The controller is characterized by the P-
Band. In the steady-state, the setpoint will never be reached.
The deviation is called steady-state error.
Parameters: setpoint, P-Band

+ Pl-controller: The combination of a P-controller with an
I-controller will minimize the steady-state error. If the reset time
is set to zero, the I-controller is switched off.
Parameters: setpoint, P-Band, reset time.

+ PD-controller: The combination of a P-controller with a
D-controller will minimize the response time to a fast change of
the process value. If the derivative time is set to zero, the D-
controller is switched off.
Parameters: setpoint, P-Band, derivative time.

* PID-controller: The combination of a P-, an | - and a D-control-
ler allows a proper control of the process.
Parameters: setpoint, P-Band, reset time, derivative time.

Ziegler-Nichols method for the optimization of a PID controller:
Parameters: Setpoint, P-Band, Reset time, Derivative time

Y
4

v
a
i
A Response to maximum control output Xp = 1.2/a

B Tangent on the inflection point Tn =2L
X Time Tv =L/2

The point of intersection of the tangent with the respective axis will
result in the parameters a and L.

Consult the manual of the control unit for connecting and
programming details. Choose control upwards or downwards.
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5.2.1.43
5.2.1.43.10
5.2.1.43.20

5.2.1.43
5.2.1.43.13
5.2.1.43.23

Control upwards/downwards

Setpoint: User-defined process value (Measured value or flow)
P-Band: Range below (upwards control) or above (downwards
control) the set-point, within the dosing intensity is reduced from
100% to 0% to reach the set-point without overshooting.

Control Parameters: if Parameters = DIS
Setpoint: 0.0-500.0 ppb
P-Band: 0.0-500.0 ppb

Control Parameters: if Parameters = Sample Flow
Setpoint. 0-600 B/s
P-Band: 0 —200 B/s

Reset time: The reset time is the time till the step response of a
single I-controller will reach the same value as it will be suddenly
reached by a P-controller.

Range: 0-9’000 sec

Derivative time: The derivative time is the time till the ramp response
of a single P-controller will reach the same value as it will be
suddenly reached by a D-controller.

Range: 0-9’000 sec

Control timeout: If a controller action (dosing intensity) is constantly
over 90% during a defined period of time and the process value does
not come closer to the setpoint, the dosing process will be stopped
for safety reasons.

Range: 0—720 min

5.3 Relay Contacts

5.3.1

Alarm Relay: The alarm relay is used as cumulative error indicator.
Under normal operating conditions the contact is active.
The contact is inactive at:

+ Power loss

+ Detection of system faults like defective sensors or electronic
parts

+ High case temperature

+ Lack of reagents

+ Process values out of programmed ranges.

Program alarm levels, hysteresis values and delay times for the
following parameters:
+ DIS

¢ Sample flow

= 70
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5.3.1.1  Alarm DIS.

5.3.1.1.1  Alarm High: If the measured value rises above the alarm high value,
the alarm relay is activated and E001 is displayed in the message
list. Range: 0.0-500.0 ppb

5.3.1.1.25 Alarm Low: If the measured value falls below the alarm low value,
the alarm relay is activated and E002 is displayed in the message
list.
Range: 0.0-500.0 ppb

5.3.1.1.35  Hysteresis: Within the hyst. range, the relay does not switch. This
prevents damage of relays contacts when the measured value
fluctuates around the alarm value.
Range. 0.0-500.0 ppb

5.3.1.1.45 Delay: Duration, the activation of the alarm relay is retarded after the
measuring value has risen above/fallen below the programmed
alarm.
Range: 0.00—28'800 sec

5.3.1.3 Sample Flow: Define at which sample flow a flow alarm should be
issued.

5.3.1.3.1  Flow Alarm: Program if the alarm relay should be activated if there is
a flow alarm. Choose between yes or no. The flow alarm will always
be indicated in the display, pending error list, saved in the message
list and the logger.
Available values: Yes or no

Note: Sufficient flow is essential for a correct measurement.
We recommend to program yes.

5.3.1.3.x  Alarm High: If the measuring values rises above the programmed
value E009 will be issued.
Range: 100-600 B/s

5.3.1.3.x  Alarm Low: If the measuring values falls below the programmed
value EO010 will be issued.
Range: 5-80 B/s

5.3.1.5 Case Temp. high: Set the alarm high value for temperature of
electronics housing. If the value rises above the programmed value
E013 is issued.
Range: 30-75 °C

5.3.1.6 Case Temp. low: Set the alarm low value for temperature of
electronics housing. If the value falls below the programmed value
EO014 is issued.
Range: -10 to +20 °C

5.3.2and 5.3.3 Relay 1 and 2: The contacts can be set as normally open or
normally closed with a jumper. See Relay 1 and 2, p. 28.
The function of the relay contacts 1 and 2 is defined by the user.
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5.3.2.1

5.3.2.20
5.3.2.300

5.3.2.400

5.3.2.50

5.3.2.1

Note: The navigation in the menu <Relay 1> and <Relay 2> is
equal. For reason of simplicity only the menu numbers of Relay 1
are used in the following.

1 First select the functions as:
- Limit upper/lower
- Control upwards/downwards
- Timer
- Fieldbus
- End of Batch (relay 2 only)

2 Then enter the necessary data depending on the selected
function.

Function = Limit upper/lower:

When the relays are used as upper or lower limit switches, program
the following:

Parameter: select a process value

Setpoint: If the measured value rises above respectively falls below
the set-point, the relay is activated.

Parameter ‘ Range
DIS 0.0-500.0 ppb
Sample flow 0-600 B/s

Hysteresis: within the hysteresis range, the relay does not switch.
This prevents damage of relay contacts when the measured value
fluctuates around the alarm value.

Parameter ‘ Range
DIS 0.0-500.0 ppb
Sample flow 0-200 B/s

Delay: Duration, the activation of the alarm relay is retarded after the
measuring value has risen above/fallen below the programmed
alarm.

Range. 0—600 sec

Function = Control upwards/downwards:

The relays may be used to drive control units such as solenoid
valves, membrane dosing pumps or motor valves. When driving a
motor valve both relays are needed, relay 1 to open and relay 2 to
close the valve.

78
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5.3.2.22

5.3.2.32

5.3.2.32.1

5.3.2.32.20

5.3.2.32.30

5.3.2.32.4

5.3.2.32.1

5.3.2.32.21

5.3.2.32.31

5.3.2.32.1

5.3.2.32.22

5.3.2.32.32

5.3.2.32.4

Parameter: Choose on of the following process values.
+ DIS

+ Sample Flow

Settings: Choose the respective actuator:
+ Time proportional
+ Frequency
+ Motor valve

Actuator = Time proportional

Examples of metering devices that are driven time proportional are
solenoid valves, peristaltic pumps.

Dosing is controlled by the operating time.

Cycle time: duration of one control cycle (on/off change).

Range: 0—600 sec.

Response time: Minimal time the metering device needs to react.
Range: 0—240 sec.

Control Parameters
Range for each Parameter same as 5.2.1.43, p. 76

Actuator = Frequency

Examples of metering devices that are pulse frequency driven are
the classic membrane pumps with a potential free triggering input.
Dosing is controlled by the repetition speed of dosing shots.
Pulse frequency: Max. pulses per minute the device is able to re-
spond to. Range: 20—300/min.

Control Parameters
Range for each Parameter same as 5.2.1.43, p. 76

Actuator = Motor valve

Dosing is controlled by the position of a motor driven mixing valve.

Run time: Time needed to open a completely closed valve

Range: 5—-300 sec.

Neutral zone: Minimal response time in % of the runtime. If the re-
quested dosing output is smaller than the response time, no change
will take place.

Range: 1-20 %

Control Parameters
Range for each Parameter same as 5.2.1.43, p. 76
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5.3.2.1

5.3.2.24
5.3.2.24

5.3.2.340
5.3.2.44

5.3.2.54

5.3.2.6

5.3.2.7

5.3.2.24

5.3.2.341

Function = Timer:

The relay will be active repetitively depending on the programmed
time scheme.

Mode: Operating mode (interval, daily, weekly)
Interval

Interval: The interval can be programmed within a range
of 1-1'440 min.

Run Time: Enter the time the relay stays active.
Range: 5-32'400 sec.

Delay: during run time plus the delay time the signal and control out-
puts are held in the operating mode programmed below.
Range: 0—6’000 sec.

Signal Outputs: Select operating mode of the signal output:
Cont.:  Signal outputs continue to issue the measured value.

Hold:  Signal outputs hold the last valid measured value.
Measurement is interrupted. Errors, except fatal errors,
are not issued.

Off: Signal outputs are switched off (set to 0 or 4 mA).
Errors, except fatal errors, are not issued.

Output/Control: Select operating mode of the controller output:
Cont.:  Controller continues normally.

Hold:  Controller continues based on the last valid value.
Off: Controller is switched off.

daily

The relay contact can be activated daily, at any time of a day.
Start time: to set the start time proceed as follows:

Press [Enter], to set the hours.

Set the hour with the [ . ] or [~ ] keys.

Press [Enter], to set the minutes.

Set the minutes with the [ <. ] or [~ ] keys.

Press [Enter], to set the seconds.

O A ON -

Set the seconds with the [ . ] or [ ] keys.
Range: 00:00:00-23:59:59

mmm 80
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5.3.2.44
5.3.2.54
5.3.2.6
5.3.2.7

5.3.2.24

5.3.2.342
5.3.2.342.1

5.3.2.342.2

5.3.2.342.8
5.3.2.44
5.3.2.54
5.3.2.6
5.3.2.7

5.3.2.1

5.3.3.1

5.34

5.3.4.1

Run Time: see Interval
Delay: see Interval

Signal Outputs: see Interval
Output/Control: see Interval

weekly

The relay contact can be activated at one or several days, of a week.
The daily starting time is valid for all days.

Calendar:

Start time: The programmed start time is valid for each of the pro-
grammed days. To set the start time see 5.3.2.341, p. 80.

Range: 00:00:00—23:59:59

Monday: Possible settings, on or off

to

Sunday: Possible settings, on or off

Run Time: see Interval

Delay: see Interval

Signal Outputs: see Interval

Output/Control. see Interval

Function = Fieldbus:

The relay will be switched via the Profibus input. No further parame-
ters are needed.

Function = End of Batch

This function is only available on relay 2. It is used to communicate
with canal switching instruments from third-party suppliers. The relay
closes for 1 sec. after each valid measurement. If End of Batch is
selected, no further selection is possible.

Input: The functions of the relays and signal outputs can be defined
depending on the position of the input contact, i.e. no function,
closed or open.

Active: Define when the input should be active:

No: Input is never active.

When closed Input is active if the input relay is closed
When open: Input is active if the input relay is open
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5.3.4.2  Signal Outputs: Select the operation mode of the signal outputs
when the relay is active:

Cont.: Signal outputs continue to issue the measured
value.
Hold: Signal outputs issue the last valid measured value.

Measurement is interrupted. Errors, except fatal
errors, are not issued.

Off: Set to 0 or 4 mA respectively. Errors, except fatal
errors, are not issued.

5.3.4.3  Output/Control: (relay or signal output):

Cont.: Controller continues normally.
Hold: Controller continues on the last valid value.
Off: Controller is switched off.
5.34.4 Fault:
No: No message is issued in pending error list and the

alarm relay does not close when input is active.
Message E024 is stored in the message list.

Yes: Message E024 is issued and stored in the message
list. The Alarm relay closes when input is active.

5.3.4.5 Delay: Time which the instrument waits, after the input is deactivat-
ed, before returning to normal operation.
Range: 0—-6‘000 sec

5.4 Miscellaneous
5.4.1 Language: Set the desired language.
Available settings: German/English/French/Spanish
5.4.2  Set defaults: Reset the instrument to factory default values in three
different ways:
+ Calibration: Sets calibration values back to default. All other
values are kept in memory.
+ In parts: Communication parameters are kept in memory. All
other values are set back to default values.
+ Completely: Sets back all values including communication pa-
rameters.

5.4.3 Load Firmware: Firmware updates should be done by instructed ser-
vice personnel only.
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5.4.4

5.4.41

54413

5.4.4.2
54.4.2.1
54.4.22

5.4.4.3

5444

5.4.4.5

Access: Select a password to prevent unauthorized access to the
menus <Messages>, <Diagnostics>, <Maintenance>, <Operation>
and <Installation>.
Note: The password protection becomes active under the
following conditions:

» Enter an administrator password different from <0000>.

 After defining the administrator password, users 1—4 are also
automatically activated. The default password for all users is
<1234>. If necessary, change the passwords.

Administrator: The administrator owns all rights and has access to
all menus. Only an administrator can assign user rights for the users
1to 4.

Name: Admin predefined, not changeable

Function: Administrator predefined, not changeable

Password: The password is set to <0000> by default. If an adminis-
trator password different from <0000> is set, it is not longer possible
to enter a menu without entering the password.

If you have forgotten the administrator password, contact your near-
est SWAN representative or the manufacturer.

User 1

Name: Enter the name of the user.
Function:

Function
Administrator
Service
Operator

Administrator: All rights
Service: Access to all menus except menu <Installation>
Operator: Access to the menus <Messages> and <Diagnostic>

User 2
see User 1
User 3
see User 1

User 4
see User 1
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5.4.5 Sample ID: Identify the process value with any meaning full text,
such as KKS number.

5.4.6 Line Break Detection: If activated, error message E028 is shown in
case of line break on signal outputs 1 and 2.
5.5 Interface
Select one of the following communication protocols. Depending on
your selection, different parameters must be defined.
5.5.1  Protocol: Profibus
5.5.20 Device address: Range: 0-126
5.5.30 ID-Nr.: Range: Analyzer; Manufacturer; Multivariable
5.540 Local operation: Range: Enabled, Disabled

5.5.1  Protocol: Modbus RTU
5.5.21 Device address: Range: 0-126
5.5.31 Baud Rate: Range: 1200-115200 Baud
5.5.41  Parity: Range: none, even, odd

5.5.1  Protocol: USB stick
Only visible if an USB interface is installed. No further settings are
possible.

5.5.1  Protocol: HART
5.5.24  Device address: Range: 0-63
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10.

10.1.

Download
MSDS

Material Safety Data Sheets

Reagents

Catalogue No.: A-85.410.210

Product name: OXYCON ON-LINE DPD
Catalogue No.: A-85.410.210

Product name: OXYCON ON-LINE Buffer O3

The current Material Safety Data Sheets (MSDS) for the above listed
Reagents are available for downloading at www.swan.ch.
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11.

Operation:
Sensors:

Alarm Relay
Relay 1and 2
Input

Logger:

Installation:
Sensors

Signal Output 1

Signal Output 2

Alarm Relay

Relay 1and 2

Default Values

Verification kits: VeriKit lowW: ..........ccccoiiiiiii e 0.0900
Verification kits: Verikit high: ... 0.1800
Filter Time CoNnSt.: ... e 30s
Hold after Cal ... .o 120s
Meas. INterval: ... 6 min
......................................................................... same as in Installation
......................................................................... same as in Installation
......................................................................... same as in Installation
Logger Interval:.........cccoooiiiiiiiiiiie e event driven
(071 g o To o = iU no
DISINT e e Ozone
Reag. expiry Warning........cccccoioiieiiiiiiiie e e e e ee e ee e yes
Parameter:........cuie i e s DIS
CUITENT IOOP: ... e e e 4-20 mA
FUNCHION: ... linear
Scaling: RaNge IoW: .......cccvuiiiiieiee e 0.0 ppb
Scaling: Range high: ..o 500.0 ppb
Parameter:..........ueiii i Sample flow
CUITENT IOOP: .. 4-20 mA
FUNCHION: ... e linear
Scaling: RaNge [oW:.........oooiiiiiiiie e 0B/s
Scaling: Range high: ... 200 B/s
Alarm DIS.:

Alarm high: ... 500.0 ppb
Y =T 4 T 0SSP 0.0 ppb
HYSEErESIS: ..t 1.0 ppb
DIAY: e e 5s
Sample Flow: FIow Alarm: ... yes
Sample Flow: Alarm High: .......ccoo i 500 B/s
Sample Flow: Alarm LOW: .........uoiiiiiiiiie e 5B/s
Case temp. high: ..o 65 °C
Case teMP. JOW:....coo i 0°C
FUNCHON: ..o Limit upper
Parameter:.........eiieii e DIS.
SetPOINt: ..o 500.0 ppb

mmm 86
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HYSIEIrESIS: ... e 1.0 ppb
DIAY: .. e 30s

If Function = Control upw. or dnw:

Parameter: ... e s DIS
Settings: ACtUator: .......cooooiiiiii e Frequency
Settings: Pulse Frequency: ... 120/min
Settings: Control Parameters: Setpoint: ...............ccco.e.e 500.0 ppb
Settings: Control Parameters: P-band:..........ccccccceeeiennnee 1.0 ppb
Parameter: ..o Sample Flow
Settings: Actuator: ......... Frequency
Settings: Pulse Frequency: .........ccccceviiiiiieiiieee e 120/min
Settings: Control Parameters: Setpoint:............cccccceeeeiene 200 B/s
Settings: Control Parameters: P-band:............ccocceveieneen. 20B/s
Common settings
Settings: Control Parameters: Reset time: ...........ccooooeeiiie. Os
Settings: Control Parameters: Derivative Time: ...........cccccccoueeee. Os
Settings: Control Parameters: Control Timeout:.................... 0 min
Settings: ACtuator:...........ccoevviiiiiiiiniee e Time proportional
CyCle tIME: .o 60 s
ReSPONSE tIME: .ooiviiiiiiieieeee e 10s
Settings: ACtUALOr.........c.ueiiiiiiei e Motor valve
RUN HIME: e e 60 s
Neutral ZONe: ........oooiii e 5%
If Function = Timer:
MO ..o Interval
INEEIVALL. ... s 1 min
MOAE: ..o daily
Start iMe: ..o 00.00.00
MO ..o weekly
Calendar; Start time: ........ouveieeiee e 00.00.00
Calendar; Monday to Sunday:..........cccooeivieieiiieee e Off
RUN tIME: e 10s
DIAY: e s 5s
SIgNal OUIPUL: ... cont
OUIPUY/CONLIOL: ... cont
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Input:

Miscellaneous

ACKIVE ...t when closed
SigNal QUIPULS ..o hold
OUIPUY/CONTIOL ... off
L TV | SO no
DIAY ...t 10s
(=g o [UE=To 1= PRSI English
Setdefault: ........ouveeieieieee e no
Load firMWAIE: ......ceeee e no
Access: Password: Administrator..........ccccooeevveiiviiiiiiicieeeeeeeeees 0000
Access: Password: User 1.4 ... 1234
SaMPIE ID:...eiii e e T = = =
Line break deteCtion ...........coooiiieeeeieeeei e no
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12. Index
A L
Alarm Logger. . . .. ... . 72, 86
DIS ................ 77
Sampleflow . . ......... 77 M
Alarm Relay . . .. ... .. 1,27, 76 Measurement interval . . . . 44, 72, 86
Applicationrange. . . ... ... .. 11 Measuring range. . . . . . . . .. .. 15
Message List. . . . . .. ... .... 69
C Modbus . . . . oo vt 31
Cable thicknesses . . ... ..... 22 Mounting requirements . . . . .. .. 19
Calendar. . . ............. 81
Calibration fo)
DIS .............. 50, 71 On-site requirements . . . . .. 15, 18
Changingvalues . . ... ...... 40
Currentoutputs . . . ... ...... 30 P
Password. . . ............. 83
E Pending Errors. . . . .. .. ..... 69
Electrical wiring. . . . . . ... ... 18 PHOMSEt © v v oo e e e 57
Power Supply . ............ 15
F ProcessDIS . ........ 36, 50, 71
Fill System. . . . ... ... ... 35, 71 Profibus. . . . ... .......... 32
Flow Alarm . ... ........ 57, 77
Fluidics. . . . ............. 12 R
Reagent consumption. . . . ... .. 44
H Relay . ............ 11, 77, 86
HART . ... ............. 32
S
| SampleFlow . ... ..... 34,70, 77
Input . . . ... .. L. 11, 27 Sample requirements . . . . ... .. 15
InstrumentSetup . . . ... ... .. 18 Signal Outputs . . . . .. .. 11, 30, 73
Interface Simulation . .. ............ 71
HART. .............. 32 Slope photometry . . .. ... .... 57
Modbus. . . . ... ....... 31 Software . ............... 39
Profibus . ............ 31
USB. . .............. 32 T
Terminals. . . ... .. 24, 2728, 31
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U w
USBInterface . ............ 32 Wire .. ... . ... .. 22
\") Z
Ver.History. . . . ........... 70 Zero photometry . ... ....... 57
Verification . . . . ... ..... 46, 71
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Swan Products - Analytical Instruments for:

Cooling Water

SWdfi

ANALYTICAL INSTRUMENTS

Swan is represented worldwide by subsidiary companies and distributors and
cooperates with independent representatives all over the world. For contact in-
formation, please scan the QR code.

Swan Analytical Instruments - CH-8340 Hinwil
www.swan.ch - swan@swan.ch SWISS H MADE
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