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6.3. Refill or Replace Reagents

The liquid level in canister 2 is monitored. The following messages
are displayed:
canister almost Maintenance E065 - Reagents low and the
empty remaining reagent volume in %

(starting at 17 % = 340 ml).

canister empty Error E022 - Reagent empty

Note: Before refilling the reagents, rinse the canisters with
demineralized water.

CAUTION

Chemical exposure hazard

+ Observe the necessary security measures when manipulating
dangerous chemicals.

+ Read the Material Safety Data Sheets carefully!

Canister set up A Suction lance without

level detector
(canister 1)

Suction lance with
level detector
(canister 2)

Level detector

2 L mark

Canister 1:

Oxycon on-line DPD
Canister 2:

Oxycon on-line Buffer
G Holder

moo W

T
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Reagent
consumption

Contents
of the
reagent sets

The reagent consumption depends on the selected measuring inter-
val and on the selected operating mode (measuring range: Standard
/ Extended). Below you will find some examples:

Measuring Duration per canister | Duration per canister

interval (measuring range: (measuring range:
standard) extended)

3 minutes 13-19 days 8—11 days

5 minutes 22-32 days 13-19 days

10 minutes 44-63 days 26—38 days

20 minutes 88-126 days 53-76 days

The provided reagent set is sufficient for 8 canister fillings.

A-85.410.120:
+ Oxycon On-Line DPD (8 bottles)

+ Oxycon On-Line Buffer (8 bags)

A-85.419.200:
+ Oxycon On-Line Kl (8 bags)

Personal protective equipment:

Oxycon On-Line DPD:

H314: Causes severe skin burns and eye
damage.

H318: Causes serious eye damage.

Oxycon On-Line Ki:
H372: Causes damage to organs through
prolonged or repeated exposure.

000
©0
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6.3.1 Reagents for Measuring Total Chlorine
Prepare 1 Rinse the canister [E] labelled OXYCON ON LINE DPD-Reagent
Oxycon with demineralized water.
On-line DPD 2 Fi|l the canister up to the 2 liter mark with demineralized water.

Slowly pour the content of one bottle of concentrate Oxycon On-
line DPD (50 ml) into the canister.

A Avoid splashing!
Close the canister with the screw cover and tighten it well.

w

Mix the demineralized water and the reagents well.
Put the canister [E] into the holder [G].

Remove the screw cover, insert suction lance [A] and tighten the
SCrew cover.

N o g b

Prepare 1 Rinse the canister [F] labelled “OXYCON ON LINE Buffer” solu-

Oxycon tion with demineralized water.
On-line Buffer 2 Fijll the canister up to the 2 liter mark with demineralized water.
&KI

3 Slowly pour the content of one bag of Oxycon On-line Buffer into
the canister.
Avoid splashing!
4 Add the content of one bag Oxycon On-line Kl to the same canis-
ter.
Close the canister with the screw cover and tighten it well.
Mix the demineralized water and the reagents well.
Put the canister [F] into the holder [G].

Remove the screw cover and insert suction lance [B]. Tighten the
screw cover.

0 NOoO O

9 Fill reagent system. See Fill or Flush Reagent System, p. 40.

A-96.250.631/ 070622
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6.4. Verification

The “Verification kit for AMI Photometer” is available as
an accessory. An optical window with a precisely deter-
mined absorbance value is placed into the light beam of
the photometer. The actual measured absorbance will
be compared to the reference value labeled on each kit.

ytical Ingtrumert
£340 Hinwil

Set reference  Prior to performing the verification the DPD reference value, e.g.
value: 0.255, needs to be set in menu 5.1.4
<Installation>\<Sensors>\<Ref. Verification>.

Verification  Basically follow the dialog in menu 3.2.1
procedure: <Maintenance>\<Service>\<Verification>.

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

1 Stop sample flow by closing regulating valve. Wait for next
prompt: Constant head will be drained and an automatic zero will
be defined.

2 Open cuvette of the photometer and insert the verification filter.
Press [Enter] to continue.

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

4 Press [Enter] to save the verification measurement. The verifica-
tion is successful if the difference is within the limits. Press
[Enter] to continue.

5 Remove filter, close cuvette and open regulating valve. [Enter] to
finish and [Exit] to the main display.

Verification  Can be reviewed in menu 2.2.1.5
history:  <Diagnostics>\<Sensors>\<Photometer>\<Ver. History>

A-96.250.631 / 070622
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6.5. Calibration

Process Note: Perform process calibration for total chlorine only if:
Callbr?ttlog « the sample concentration is close to the desired process value
of tc

(stable value)

* you are sure that the reagents are mixed completely and

« ifthe difference to the manual measurement is significant.
* Keep in mind the accuracy of your manual measurement.

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 transmitter.

Calibration
Total chlorine 2

Process pH
Standard pH

Enter the correct value
with the [ <« ] or [~ ]

key.

Total chlorine 2 3114
Current Value XXX ppm
Slope X XXX
Process Value XXX ppm
Save <Enter>
Total chlorine 2 3114
Current Value XXX ppm
Slope X.XXX
Process Value ' pm
Save ter>
Total chlorine 2 3115
Current Value XXX ppm
Slope X XXX
Calibration Successful
Press 3 x [Exit]

Possible error message see Calibration Errors, p. 67.

Zero Azerois automatically done before each measurement.

. 52
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Process pH Use a Chematest photometer (or equivalent) to determine the sam-

ple pH value.
Note: Make sure your reference instrument is calibrated
correctly!
Maintenance 3.4 Calibration 31.2
Calibration > Total chlorine 2 >
Serice | D | er—
Simulation > Standard pH »
Set Time  01.01.05 16:30:00
Cleaning >
Process pH 3.1.24
Current Value 7.78 pH
Offset xmV
Process Value 7.78 pH
Save <Enter>
Enter the correct value
; e Process pH 3124
\livelt; the [ Jor[~w] Current Value 7.78 pH
’ Offset xmV
Process Value
Save
Process pH 3125 Process pH 3125
Current Value 7.70 pH Current Value 7.70 pH
Offset ymv | < m Offset ymv
Slope xxxmV | e e e e e e e e - - = -
———————————— Process Value 7.70 pH
Calibration successful Save <Enter>

Possible error message see Calibration Errors, p. 67.
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Standard pH

1 Navigate to menu <Maintenance>/

Maintenance 31 . .

———————— < >
Calibration > Calibration>.
Simulation > 2 Press [Enter].

Set Time  01.06.04 16:30:00

3 Remove the pH sensor from the

Fill System »
Cleaning flow cell.
4 Follow the instructions on the dis-
Calibration 3.1.3 play.
Total chlorine 2 >
Process pH >
Standard pH »

Display
instructions

Rinse and dry the pH sensor and put it into standard 1
Standard 1, current value (Progress is shown).

Rinse and dry the pH sensor and put it in standard 2
Standard 2, current value (Progress is shown)

Rinse and dry the pH sensor and put it into the flow cell

Possible error message see Calibration Errors, p. 67

= 54
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6.6. Cleaning the protective Filter

Switch off the instrument according to instructions in Stop of Opera-
tion for Maintenance, p. 47.

————————— A A Flow cell block
@® B B Flow regulating valve
| C Filter shaft
| D Filter
E Filter vessel
C
‘,

Normally the filter in your sample supply line will retain most debris. If
the filter shows deposits, proceed as follows:

Close the main tap of the sample inlet.

Close the flow regulating valve [B].

Unscrew the filter vessel [E] from the flow cell block [A].

Hold the filter [D] on the shaft [C] and unscrew it from the filter
vessel.

B OWON -

Backwash the filter under pressure of tap water.
Clean the outside of the filter.

Install the filter and the filter vessel again.

Open the flow regulating valve.

© 00 N O O

Adjust sample flow with the regulating valve.

A-96.250.631 / 070622
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6.7. 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. 47.

Material Small brush.

Procedure A Flow regulating valve

B Photometer cover
C Photometer
A D Brush

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

4 Clean the Photometer with a small brush [D].
5 Screw the cover to the photometer.
6 Open the flow regulating valve.
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6.8. 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
6.8.1 Disassemble the Flow Cell
The flow cell can be disassembled easily. Before disassembling the

flow cell, switch off the instrument according to instructions in Stop of
Operation for Maintenance, p. 47.

Constant head cover
Overflow tube
Constant head tube
Flow cell block

Flow regulating valve

—>
mooOom>

e
L
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Cleaning 1 Switch off the instrument according to instructions in Stop of Op-
eration for Maintenance, p. 47

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

a b WODN

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

6 Remove lime deposits with a common household deliming agent
with standard concentrations.

6.8.2 Assemble the Flow Cell

—_ A A Constant head cover
‘ B Overflow tube
C Constant head tube
D Gasket
—B E Flow cell block

Level

'

essmm—-—— D
©E

=
L

1 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.

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

A-96.250.631 / 070622
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3 Install the constant head tube [C] onto the flow cell block.
4 Put the cover onto the constant head tube.
5 Align the overflow tube with the upper level mark.

6.9. Maintenance of pH sensor

A Connector

B pH sensor shaft

C Flow cell cover
A D Flow cell

-—

Clean
pH sensor

Remove the pH sensor [B] from the flow cell.

Unscrew and remove the connector [A] from the pH sensor.
A\ Prevent the connectors from getting wet

N

3 If necessary wipe the pH sensor shaft and the green tip cautious-
ly with a soft, clean, and damp paper tissue.

4 Remove grease with a tissue moistened with alcohol.

5 |If the sensor is very dirty put it into 1% diluted hydrochloric acid
for 1 min.

/\ CAUTION! hydrochloric acid is corrosive!
6 Rinse the pH sensor with clean water.

A-96.250.631 / 070622
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6.10. Tube Replacement

6.10.1 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. 47
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

TMOOWX™

1 Switch off the instrument according to instructions in Stop of Op-
eration for Maintenance, p. 47.

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.

Installnew 1 Disconnect the reagent tubes from the old pump tubes and con-
pump tubes nect them to the new pump tubes

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

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

4 Insert the suction lances into the corresponding containers.
5 Start the <Fill system> function.

A-96.250.631 / 070622
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6.10.2 Replace the Reagent Tubes

Tube
numbering

U w

No. |from
1 Pump outlet rear frame

to

Flow cell block, connection 1
see Flow cell block side view Q

2 Pump outlet front frame

Flow cell block, connection 2
see Flow cell block side view Q

3 Reagent canister (M)
Oxycon on-line DPD

Pump inlet rear frame

4 Reagent canister (N)
Oxycon on-line Buffer

Pump inlet front frame

A-96.250.631/ 070622



AMI Codes-Il TC I[[/(] / ]

Maintenance

ANALYTICAL INSTRUMENTS

6.11.

Disassemble
the solenoid
valve

Cleaning the solenoid valve

The solenoid valves are mounted at the bottom of the flow cell block.
The solenoid valve should be disassembled if it does not switch any-
more or if it is clogged.

1 Switch off the instrument according to instructions in Stop of Op-
eration for Maintenance, p. 47

2 Loosen the nut (A).

3 Remove the solenoid coil (B) from
the valve body (C).

4 Loosen the fixing screws of the
valve body with a 2.5 mm Allen key
(D).

A-96.250.631/ 070622
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Note: The O-rings inside the valve
body may stick on the flow cell and
fall down if the valve body is
removed.

5 Remove the valve body from the
flow cell.

6 Remove the base plate (G) with a
screw driver size 0 (F).

—The membrane (H) is now visible.

7 Clean base plate (G) and mem-
brane (H) with clean water.

Assemble Assemble the solenoid valve in reverse order.

A-96.250.631/ 070622
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6.12. Longer Stop of Operation

Put the suction lances into a bucket with clean water.

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

3 Remove the suction lance from the water.

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

5 Stop sample flow.

6 Wait until level in flow cell has fallen to the shorter tube inside the
cell.

7 Shut off power of the instrument.
8 Empty the flow cell completely.

Open the occlusion frames of the peristaltic pump, see Replace
the Pump Tubes, p. 60.

If option pH is installed

10 Unscrew and remove the connector from the pH sensor.

11 Put the connector cap onto the sensor connector.

12 Fill 3.5 molar KCI (if not available: water) into the rubber cap.

13 Remove the pH sensor from the flow cell and place the rubber
cap on the tip of the sensor.

CAUTION

Damage of pH sensor
Wrong storage will damage the pH sensor.
+ Never store the pH sensor dry.

+ Store the pH sensor with tip pointing downwards in a frost-pro-
tected room.

A-96.250.631 / 070622
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7. Troubleshooting

This chapter provides some hints to make troubleshooting easier.
For any detailed information how to handle or clean parts please see
Maintenance, p. 46. For any detailed information how to program the
instrument please see Program List and Explanations, p. 81.

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: 0.8—1.2
pH offset: New pH sensor: near 0, old pH sensor > + 50 mV
pH slope: typically: 55—62 mV/pH unit.

Freq:z:;lz 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 chemi-
higher or lower than  cals have been used. Repeat the verifica-
manual measure- tion.
ment + Reagents of AMI Codes mixed wrongly or

not completely
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. 93)
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. G0



AMI Codes-II TC
Troubleshooting

SWdll

ANALYTICAL INSTRUMENTS

7.2. Calibration Errors

7.2.1 Process calibration tc2

Possible error  Slope error:

message Possible cause

Wrong manual measure-
ment.
+ Wrong reagent mixture

+ Reagents not completely
solved in water.

7.2.2 Process pH

Possible error  Offset error:

message Possible cause

Manual measurement
wrong.

Slope of last calibration
wrong.

pH sensor dirty, old or
defect.

Cable connector
corroded.

7.2.3 Standard pH

Possible  Offset error or Slope error:

error message Possible cause

Old, dirty or wrong buffer
solutions.

Verify programmed buffer
values with the values of
the buffer solution used.

pH sensor dirty, old or
defect.

Cable connector corroded.

Corrective Action

Repeat the manual measurement.
Use fresh reagents.

+ Make a correct mixture.
+ Mix long and intensively.

Corrective Action
Repeat the manual measurement.

Clean or replace pH sensor, see
Maintenance of pH sensor, p. 59.

Replace cable and sensor.

Corrective Action

Check buffers expiration date if nec-
essary order new buffer.

Change programmed buffer values
or use correct buffer solution.

Clean or replace pH sensor, see
Maintenance of pH sensor, p. 59.

Replace cable and sensor.
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7.3. Error List

Error o

Non-fatal Error. Indicates an alarm if a programmed value is exceed-
ed.

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 re-
covered (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 M- 75 14:1045 «{ Erroror -4- fatal Error

R1 026 Error not yet acknowledged.
i tey V.26 ppm Check Pending Errors 1.1.5 and

“[] e, 7.32 ppm take corrective action.

47 Bls 26.6 °C & Reagent level low

Indicates the remaining reagent in

percent
Messages 11 Navigate to menu <Messages>/
Pending Errors » <Pending Errors>.
Maintenance List 4
Message List 4
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 Alarm high tc1 — check process
(Total chlorine 1) — check programmed value, see
5.3.1.1.1.1, p. 92
E002 Alarm low tc1 — check process
(Total chlorine 1) — check programmed value, see
5.3.1.1.1.25, p. 92
E003 Alarm high tc2 — check process
(Total chlorine 2) — check programmed value, see
5.3.1.1.21, p. 92
E004 Alarm low tc2 — check process
(Total chlorine 2) — check programmed value, see
5.3.1.1.2.25, p. 93
E005 Alarm high cdc — check process
— check programmed value, see
5.3.1.1.3.1, p. 93
E006 Alarm low cdc — check process
— check programmed value, see
5.3.1.1.3.25, p. 93
E007 Sample Temp.high — check sample temperature
— check programmed value 5.3.1.2.1, p.
93
E008 Sample Temp. low — check sample temperature
— check programmed value 5.3.1.2.25, p.
93
E009 Sample Flow high — check Inlet pressure

— readjust sample flow

— check program value 5.3.1.3.2, p. 94
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Error

Description Corrective action

EO010

EO011

E012

E013

E014

E015

E016

E017

E018

E019

Sample Flow low — check Inlet pressure
— readjust sample flow

— clean instrument, see Cleaning the
protective Filter, p. 55

— check program value 5.3.1.3.35, p. 94

Temp. shorted — check wiring of temperature sensor, see
Connection Diagram, p. 30

— check temperature sensor

Temp. disconnected — check wiring of temperature sensor, see
Connection Diagram, p. 30

— check temperature sensor

Case Temp. high — check case/environment temperature
— check program value

Case Temp. low — check case/environment temperature
— check program value

Valve 1 defective — check Valve 1, see Cleaning the
solenoid valve, p. 63

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

Control Timeout — check control device or programming in
Installation, Relay contact, Relay 1 and
25.3.2/3, p. %4

Reagent Pump — shut off power

— check wiring, see Connection Diagram,
p. 30

Photometer not con- — shut off power

nected — check wiring, see Connection Diagram,
p. 30

= 70
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Error Description Corrective action

E020 Photometer dirty — check process
— clean the photometer, see Cleaning the
Photometer, p. 56

E021 Absorbance too high — Appears if disinf. value is too high
— Check dosing system or process
E022 Reagent empty — refill reagents,
see Refill or replace Reagents, p. 48
E023 Cleaning Solution — refill cleaning solution
E024 Input active — See If Fault Yes is programmed in Menu
5.3.4,p. 99
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 Alarm high pH — check process
— check programmed value, see 5.3.1.4.1,
p. 94
E034 Alarm low pH — check process
— check programmed value, see
5.3.1.4.25, p. 94
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Error Description Corrective action

E049 Power-on — none, normal status

E050 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. 48.

E067 Cleaning Solution — Operating display, lower status line. The

number next to the triangle, indicates
the remaining cleaning solution in%.
Refill cleaning solution on time.

- 72
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7.4. Opening the peristaltic pump housing

For some electrical connections (e.g. when replacing suction lanc-
es), it is necessary to open the housing of the peristaltic pump. To do
this, proceed as follows:

1 Switch off the analyzer according to Stop of Operation for Mainte-
nance, p. 47.

2 Remove the protection cap and all pump tubes as described in
Dismount pump tubes, p. 61.

3 Unscrew the 4 screws of the peristaltic pump housing and re-
move the cover.

4 Disconnect the motor connector [A].

A Motor connector

5 Feed the cable into the housing through one of the PG7 cable
glands.

6 Connect the cable to the terminal block of the peristaltic pump ac-
cording to Connection Diagram, p. 30.

7 Reassemble in reverse order.

A-96.250.631/ 070622
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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

LN 100-240L

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

O@TMmMOUOW X
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8.

8.1.

Pending Errors
1.1*

Message List
1.3

Program Overview

For explanations about each parameter of the menus see Program
List and Explanations, p. 81.

+ Menu 1 Messages informs about pending errors and mainte-
nance tasks and shows the error history. Password protection
possible. No settings can be modified.

+ Menu 2 Diagnostics is always accessible for everybody. No
password protection. No settings can be modified.

+ Menu 3 Maintenance is for service: Calibration, simulation of
outputs and set time/date. Please protect with password.

+ Menu 4 Operation is for the user, allowing to set limits, alarm
values, etc. The presetting is done in the menu Installation
(only for the System engineer). Please protect with password.

+ Menu 5 Installation: Defining assignment of all inputs and out-
puts, measuring parameters, interface, passwords, etc. Menu
for the system engineer. Password strongly recommended.

Messages (Main Menu 1)

Pending Errors 1.1.5% * Menu numbers
Number 1.3.1*
Date, Time
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8.2. Diagnostics (Main Menu 2)

Identification Designation AMI Codes-II TC * Menu numbers
2.1% Version V6.20 - 05/18
Peripherals PeriClip 1/1.06 213.1*
2.1.3* PeriClip 2 only with cleaning module
Factory Test Instrument 2141
2.1.4* Motherboard
Front End
Operating Time Years/Days /Hours / Minutes / Seconds ~ 2.1.5.1*
2.1.5%
Sensors Photometer Absorbance
2.2 22.1* (Raw value) Hz
Cal. History Number 2.214.1%
2.2.1.4* Date, Time
Factor fc
Factor tc
Ver. History Number 2.21.5.1%
2.2.1.5* Date, Time
Absorbance
Reference value
pH Electrode Current Value / (Raw value)
222 Cal. History Number 22251%
2.2.2.5* Date, Time
Offset / Slope
Miscellaneous Case Temp. 22.3.1%
223"
Sample Sample ID 2.3.1*
2.3* Sample Flow B/s
(Raw value) Hz
Temperature / (Nt5k) only with option pH
10 State Alarm Relay 2417
24* Relay 1& 2 24.2¢
Input
Signal Output 1 & 2
Interface Protocol 25.1* (only with RS485
2.5* Baud rate interface)

—
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8.3. Maintenance (Main Menu 3)

Calibration Total chlorine 2 Current Value * Menu numbers
3.1* 311 Factor
Process Value 3.1.1.4*
Process pH Current Value
3.1.2* Offset
Process Value 3.1.2.4*
Standard pH (Progress) 3.1.3.5*
3.1.3*
Service Verification (Progress) 3.2.1.1*
3.2 32.1*
Fill System (Progress) 3.2.2.5*
322*
Simulation Alarm Relay 3.3.1%
3.3 Relay 1 33.2
Relay 2 3.3.3"
Signal Output 1 3.3.4*
Signal Output 2 3.3.5"
Valve 3.3.67
Set Time (Date), (Time)
3.4*
Cleaning Parameters Mode 3.5.1.1%
3.5 35.1% Interval Interval 3.5.1.20*
3.5.1.1% Delay 35.1.3*

Signal Outputs 35.1.4*

Output/Control 35.1.5
Daily Start time 35.1.21
3.5.1.1% Delay 35.1.3*

Signal Outputs 35.1.4*

Output/Control 35.1.5
Weekly Calendar Start time
3.5.1.1% Delay Mo. to Su

Signal Outputs 35.1.4*

Output/Control 35.15
Off 3.5.1.1%

A-96.250.631/ 070622
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Fill Channel 11 (Progress) 35.2.5* * Menu numbers
3.52*

Fill Channel 12 (Progress) 35.3.5*

3.5.3*

8.4. Operation (Main Menu 4)

Sensors Filter Time Const. 41.1*
4.1* Hold after Cal. 41.2¢
Meas. Interval 413
Default pH 414
Relay Contacts Alarm Relay Total chlorine 1 Alarm High 421.1.1%
42* 4.2.1* 42.1.1* Alarm Low 4.2.1.1.25¢
Hysteresis 4.2.1.1.35*
Delay 4.2.1.145*
Total chlorine 2 Alarm High 4212.1*
4212 Alarm Low 4.2.1.2.25*
Hysteresis 4.2.1.2.35*
Delay 4.2.1.2.45*
Calc. Dichl. Alarm High 4213.1%
4213 Alarm Low 4.2.1.3.25*
Hysteresis 4.2.1.3.35*
Delay 4.2.1.345*
Alarm pH Alarm High 4214.1%
42.1.4* Alarm Low 4.2.14.25¢
Hysteresis 4.2.14.35°
Delay 4.2.14.45¢
Relay 1 & 2
4228423 Setpoint 4.2.x.100*
Hysteresis 4.2 x.200*
Delay 4.2x.30*
Input Active 4.24.1*
424" Signal Outputs 424.2*
Output / Control 4243
Fault 424 4"
Delay 424.5*
Logger Log Interval 43.1*
43" Clear Logger 4.3.2¢
Eject USB Stick 433" (If USB interface is installed)
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Display
4.4*

8.5.

Sensors
5.1*

Signal Outputs
5.2*

Relay Contacts
5.3*

Screen 1 Row 1 441.1*
44.1* Row 2 4412
Row 3 4413
Screen 2 Row 1 4421*
442" Row 2 4422
Row 3 4423
Installation (Main Menu 5)
Dimension 51.1%
Ref. Verification 51.2%
Meas. Range 513"
Standards Standard 1 5.14.1*
5.14* Standard 2 5.14.2*
Cleaning 515
Signal Output1 &2  Parameter 521.18&5.2.2.1*
52.1*&5.2.2" Current Loop 5212&5222*
Function 5213&522.3"
Scaling Range Low
5.2x.40 Range High
Alarm Relay Disinfection Total chlorine 1
53.1* 5.31.1* 53.1.1.1*
Total chlorine 2
53.1.1.2*
Calc. Dichl.
53.1.1.3*
Sample Flow Flow Alarm
53.1.3* Alarm High
Alarm Low
Case Temp. high 5.3.1.5¢

* Menu numbers

only with pH option

only with Cleaning Module

5.2.x.40.10*
5.2.x.40.20*
Alarm High
Alarm Low
Hysteresis
Delay
Alarm High
Alarm Low
Hysteresis
Delay
Alarm High
Alarm Low
Hysteresis
Delay
53.1.3.1*
53.1.3.2
5.3.1.3.35%

53.1.1.1.1%

53.1.1.1.25*
53.1.1.1.35
5.3.1.1.145"
53.1.1.2.1%

53.1.1.2.25
5.3.1.1.2.35"
5.3.1.1.245"
53.1.1.3.1%

53.1.1.3.25*
5.3.1.1.3.35
5.3.1.1.345"
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Case Temp. low 5.3.1.6%

Temperature Alarm High 5.3.1.5.1
5.3.1.5* Alarm Low 5.3.1.5.25*
pH Alarm High 5.3.1.6.1
5.3.1.6* Alarm Low 5.3.1.6.25*
Hysteresis 5.3.1.6.35*
Delay 5.3.1.6.45*
Relay 1 & 2 Function 53.218&5.3.3.1*
532 &5.3.3" Parameter 532x&5.33x"
Setpoint 53.2x&5.3.3x*
Hysteresis 53.2x&5.3.3x*
Delay 53.2x&5.3.3x*
Input Active 53.4.1*
5.3.4* Signal Outputs 5.3.4.2
Output/Control 5.3.4.3
Fault 5.3.4.4*
Delay 5.3.4.5*
Miscellaneous Language 5.4.1* *Menu numbers
54* Set defaults 5.4.2*
Load Firmware 5.4.3*
Password Messages 54.4.1*
5.4.4* Maintenance 54.4.2*
Operation 54.4.3
Installation 54.4.4*
Sample ID 5.4.5%
Line Break Detection ~ 5.4.6*
Interface Protocol 5.5.1* (only with RS485
5.5% Device Address 5.5.21* interface)
Baud Rate 5.5.31*
Parity 5.5.41*
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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 Demands necessary maintenance, e.g. preparing new reagents.

1.2 Message List

1.3.1 Shows the error history: Error code, date / 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).

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

2.1 ldentification

Designation: View the Designation of instrument.
Version: Firmware of instrument (e.g. V6.20-05/18)

2.1.3 Peripherals: PeriClip 1: Firmware of peristaltic pump (e.g. 1.06)

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:

Absorbance: Process value, depends on sample.
Raw value: Shows the actual photometer signal in Hz.

2.21.4 Cal. History: Shows the diagnostic values of the last calibrations.
Number: Counter for the calibrations
Date, Time: Date and time assigned to a number.
Slope: Slope photometer: 0.8-1.2

2.21.5 \Ver. History: Shows the verification values of the last verifications:
Number: Calibration counter.
Date, Time: Date and time of the calibration.
Absorbance: Measured absorbance of the reference kit.
Reference value: True value of the reference kit according to label.

A-96.250.631 / 070622
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222

2.2.25

223
2.2.31

2.3 Sample
2.3.1

2.4 1/0 State

2417242

2.5 Interface

pH Electrode: Only if option pH is installed.
Current Value: Shows the actual measured pH value.
Raw value: Shows the actual electrode voltage in mV.

Cal. History: Shows the calibration values of the last pH sensor
calibrations. Offset in mV and slope in mV/pH.

Typical offset of pH electrode: <+ 30 mV.

Max. tolerated offset: <+60mV
Typical slope of pH electrode: 55-65 mV/pH unit.
Max. limits: 40-65 mV/pH

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). Sample flow must be above 5 B/s.

Raw value: Shows the raw value of the sample flow in Hz.
Temperature: Only if option pH is installed.

Actual sample temperature in °C and in Ohm (NT5K)

Shows current status of all in- and outputs.

Alarm Relay: Active or inactive

Relay 1 & 2: Active or inactive

Input: Open or closed

Signal Output 1 & 2: Actual current in mA

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

Only available if optional interface is installed.
Shows the programmed communication settings.

. 82
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3 Maintenance

3.1 Calibration

3.1.3

3.2 Service

3.21

3.2.2

3.3 Simulation

In this menu, you can correct measuring values (disinfectant and pH)
or calibrate offset and slope of pH electrode.

Total chlorine 2: Possibility to correct the disinfectant value. See
Process Calibration of tc 2, p. 52, for more details.

Process pH: Only available, if option pH has been installed.
Correction of pH electrode. See Process Calibration of tc 2, p. 52, for
details.

Standard pH: Only available, if option pH has been installed.
Calibration of pH electrode with the two standard solutions
programmed in Installation 5.1.3. See Standard pH, p. 54, for details.

Verification: Performs a verification using the reference kit. Follow
dialog. See Verification, p. 51.

Fill System: Activates the reagent pump. The function Fill System is
used to fill or flush the reagent tubes.

To simulate a value or a relay state, select the
+ alarm relay,

relay 1 or 2

signal output 1 or 2

valve 1

with the [ <. ] or [~ ] key.

Press the [Enter] key.

Change the value or state of the selected item with the [ <. ] or
[~ ] key.

* o o
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3.4 Set Time

3.5 Cleaning

3.5.1
3.5.1.1

3.5.1.20

3.5.1.3

3.5.1.4

Press the [Enter] key.
= The value is simulated by the relay/signal output.

Alarm Relay: Active or inactive

Relay 1 & 2: Active or inactive

Signal Output 1 & 2: Actual current in mA

Signal Output 3: Actual current in mA (if option is installed)
Valve 1 Active or inactive

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.

Automatic cleaning process using the optional Cleaning Module-II.
Cleaning is not possible if one of the following errors is active:
+ EO009/E010 Sample flow high/low

+ E023 Cleaning solution

Parameters

Mode: The following modes can be chosen: interval, daily, weekly or
off.

If Mode = Interval
Interval: Select one of the following cleaning intervals:
1h,2h,3h,4h,6h,8h,12h.

Delay: During cleaning plus the delay time, the status of the signal
and control outputs is as setin 3.5.1.4 and 3.5.1.5.
Range: 0-6000 s

Signal Outputs: Select the operation mode of the signal outputs

during cleaning:

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.

= 84
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3.5.1.5

3.5.1.21
3.56.1.3

3.5.1.4
3.56.1.5

3.5.1.22

3.5.1.3
3.5.1.4
3.5.1.5

3.7.2

3.7.3

Output/Control: Relay or signal output:

Cont.:  Controller continues normally.

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

If Mode = daily

The start of the daily cleaning cycle can be set to any time of day.
Start time: Time of the automatic start of the cleaning process.
Range: 00:00:00—-23:59:59

Delay: see mode interval.

Signal Outputs: see mode interval.

Output/Control: see mode interval.

If Mode = weekly

The start of the automatic cleaning cycle can be set to one or more
weekdays and any time of day. The programmed time of day is valid
for all selected weekdays.

Calendar:
3.5.1.22.1  Start time: Time of the automatic start of the cleaning
process (valid for all selected weekdays).
3.5.1.22.2 Monday: Possible settings: on or off
to
3.5.1.22.8 Sunday: Possible settings: on or off

Delay: see mode interval.
Signal Outputs: see mode interval.
Output/Control: see mode interval.

all modes

Fill Channel 11: Activates the cleaning pump and switches the valve
to cleaning solution 1 (right canister).

Fill Channel 12: Activates the cleaning pump and switches the valve
to cleaning solution 2 (left canister).
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4 Operation

4.1 Sensors
411

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: The measuring interval of “Total chlorine 2" can be
set according to the process requirements.

Range: 3—60 min

Default pH: If the pH value of the sample is known it can be entered
in this menu. This menu only appears if the pH option is not installed.
Range: 0—14 pH

4.2 Relay Contacts

4.3 Logger

4.3.1

Interval 1s

See 5.3 Relay Contacts, p. 92.

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

Range: 1 Second to 1 hour

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

Event
Driven

5s 1min | 5min 10min | 30 min | 1h

Time ‘25min‘2h ‘25h ‘Sd ‘10d ‘31d ‘62d

432

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

mmm 86
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4.4 Display

Process values are displayed on two screens. Toggle screens with
the [ =] key. Each screen displays max. 3 process values.

441 Screen 1
4411 Row1
4412 Row?2

4413 Row3
Possible settings for all rows are:
+ None

+ Total chlorine 1
+ Total chlorine 2
+ Calc. dichloramine
* pH
442 Screen?2
Same as screen 1.

5 Installation

5.1 Sensors

5.1.1  Dimension: The measuring value can be displayed as ppm or mg/I

5.1.2  Ref. Verification: Set absorbance value of verification kit according to
label.
Range: 0.200-0.600

5.1.3 Meas. Range: available settings are standard or extended.
+ select “standard” for application up to 5 ppm

+ select “extended” for applications up to 10 ppm

Note: The reagent consumption of the instrument is higher if the
measuring mode extended is set.

5.1.5 Cleaning: Program whether the cleaning module uses one or two
solutions.
Range: 1 solution, 2 solutions

5.2 Signal Outputs
5.2.1&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.
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5.2.1.1

521.2

5213

As process
values

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

+ Total chlorine 1

+ Total chlorine 2

+ Calc. dichloramine (Calculated dichloramine)

+ Temperature

+ Sample flow

. pH
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

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. 88
+ Control upwards or control downwards for controllers.
See As control output, p. 90

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

[mA]

A
20 /7;’,/
| £ =
o o - /
o B _B7 A
= ~ -
10 +12 = it
/ P
// P d
!/ 7
7
0/4 / » X
0.0 0.1 0.2 0.3 0.4 0.5
A linear X Measured value
B bilinear
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5.2.1.40

5.2.1.40.10
5.2.1.40.20

5.2.1.40.11
5.2.1.40.21

5.2.1.40.12
5.2.1.40.22

5.2.1.40.13
5.2.1.40.23

5.2.1.40.14
5.2.1.40.24

5.2.1.40.156
5.2.1.40.25

[mA]
A

A
20
/
/
< <
E E /
o 10112 5
& D /
e | /
/
/
/
0/4 ¥ » X
1 °10 100 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 Total chlorine 1
Range low: 0—20 ppm or 0—20 mg/I
Range high: 0—20 ppm or 0—20 mg/I

Parameter Total chlorine 2
Range low: 0—20 ppm or 0—20 mg/|
Range high: 0—20 ppm or 0—20 mg/I

Parameter Calc. dichloramine
Range low: 0—20 ppm or 0—20 mg/|
Range high: 0—20 ppm or 0—20 mg/I

Parameter Temperature
Range low: -30 to +120 °C
Range high: -30 to +120 °C

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

Parameter pH
Range low: 0 —14 pH
Range high: 0 —14 pH

A-96.250.631 / 070622

89 mmm



AMI Codes-Il TC ’ [[ /(] /]
Program List and Explanations .

ANALYTICAL INSTRUMENTS

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
Iy

mmdf
}7

A Response to maximum control output Xp = 1.2/a
B Tangent on the inflection point Tn =2L
X Time Tv=L2

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
5.2.1.43.11
5.2.1.43.21
5.2.1.43
5.2.1.43.12
5.2.1.43.22
5.2.1.43
5.2.1.43.13
5.2.1.43.23
5.2.1.43
5.2.1.43.14
5.2.1.43.24
5.2.1.43
5.2.1.43.15
5.2.1.43.25

5.2.1.43.3

52.1.434

5.2.1.435

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 = Total chlorine 1

Setpoint: 0—20 ppm or 0—20 mg/I

P-Band: 0—20 ppm 0—20 mg/I

Control Parameters: if Parameters = Total chlorine 2

Setpoint. 0—20 ppm or 0—20 mg/I

P-Band: 0—20 ppm 0—20 mg/I

Control Parameters: if Parameters = Calc. dichloramine
Setpoint: 0—20 ppm or 0—20 mg/I

P-Band: 0—20 ppm 0-20 mg/I

Control Parameters: if Parameters = Temperature

Setpoint: -30 to +120 °C

P-Band: 0—-100 °C

Control Parameters: if Parameters = Sample Flow

Setpoint. 0-600 B/s

P-Band: 0—200 B/s

Control Parameters: if Parameters = pH
Setpoint. 0 —14 pH
P-Band: 0 —14 pH

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
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5.3 Relay Contacts

5.3.1

5.3.1.1

5.3.1.1.1
5.3.1.1.1.1

5.3.1.1.1.25

5.3.1.1.1.35

5.3.1.1.1.45

5.3.1.1.2
5.3.1.1.2.1

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:

+ Total chlorine 1

+ Total chlorine 2

+ Calc. dichloramine (Calculated dichloramine)

+ Temperature

+ Sample flow

. pH

Disinfection

Total chlorine 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: 0.00—20.00 ppm

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: 0.00-20.00 ppm

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. 0.00-20.00 ppm

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

Range: 0.00-28800 sec

Total chlorine 2

Alarm High: If the measured value rises above the alarm high value,
the alarm relay is activated and EOO03 is displayed in the message
list. Range: 0.00—20.00 ppm
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5.3.1.1.2.25

5.3.1.1.2.35

5.3.1.1.2.45

5.3.1.1.3
5.3.1.1.31

5.3.1.1.3.25

5.3.1.1.3.35

5.3.1.1.2.45

5.3.1.2

5.3.1.2.1

5.3.1.2.25

5.3.1.3

5.3.1.3.1

Alarm Low: If the measured value falls below the alarm low value,
the alarm relay is activated and E004 is displayed in the message
list.

Range: 0.00-20.00 ppm

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. 0.00-20.00 ppm

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

Calc. dichl.

Alarm High: If the measured value rises above the alarm high value,
the alarm relay is activated and EOO5 is displayed in the message
list. Range: 0.00—20.00 ppm

Alarm Low: If the measured value falls below the alarm low value,
the alarm relay is activated and EQO6 is displayed in the message
list. Range: 0.00—20.00 ppm

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. 0.00—20.00 ppm

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

Sample Temp.: Only available if pH option is installed. Define the
measuring value, which should issue an alarm high respectively low.

Alarm High: If the sample temperature rises above the programmed
value E007 is issued. and low (E008)

Range: 30-70 °C

Alarm Low: If the sample temperature falls below the programmed
value E008 is issued.

Range: 0-20 °C

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

Flow Alarm: Program whether the alarm relay should be activated if
there is a flow alarm. 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.
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5.3.1.3.2

5.3.1.3.35

5.3.1.4

5.3.1.4.1

5.3.1.4.25

5.3.1.4.35

5.3.1.4.45

5.3.1.5

5.3.1.6

5.3.2/3

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

Alarm Low: If the measuring values falls below the programmed val-
ue E010 will be issued.
Range: 5-80 B/s

Alarm pH: Only available if pH option is installed. Define the
measuring value, which should issue an alarm high respectively low.
Alarm High: If the measured value rises above the alarm high value,
the alarm relay is activated and E033 is displayed in the message
list.

Range: 0—14 pH

Alarm Low: If the measured value falls below the alarm low value,
the alarm relay is activated and E034 is displayed in the message list
Range: 0—14 pH

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—14 pH

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

Range: 0—28'800 sec

Case Temp. high: Set the alarm high value for temperature of elec-
tronics housing. If the value rises above the programmed value E013
is issued.

Range: 30-75 °C

Case Temp. low: Set the alarm low value for temperature of electron-
ics housing. If the value falls below the programmed value E014 is
issued.

Range: -10 to +20 °C

Relay 1 and 2: The contacts can be set as normally open or
normally closed with a jumper. See Relay 1 and 2, p. 33.
The function of relay contacts 1 or 2 are defined by the user.

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)

m— 04

A-96.250.631/ 070622



AMI Codes-II TC
Program List and Explanations

SWdll

ANALYTICAL INSTRUMENTS

2 Then enter the necessary data depending on the selected func-
tion.

5.3.2.1  Function = Limit upper/lower:
When the relays are used as upper or lower limit switches, program
the following:
5.3.2.20 Parameter: select a process value
5.3.2.300  Setpoint: If the measured value rises above respectively falls below
the set-point, the relay is activated.
Parameter Range
Total chlorine 1 0—-20 ppm
Total chlorine 2 0-20 ppm
Calc. dichloramine |0—20 ppm
Temperature -30to +120 °C
Sample flow 0-600 B/s
pH 0-14 pH
5.3.2.400 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
Total chlorine 1 0—-20 ppm
Total chlorine 2 0-20 ppm
Calc. dichloramine |[0—20 ppm
Temperature 0 to +100 °C
Sample flow 0-200B/s
pH 0-14 pH
5.3.2.50 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
5.3.2.1  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.
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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

5.3.2.324

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

Parameter: Choose on of the following process values.
+ Total chlorine 1

+ Total chlorine 2

+ Calc. dichloramine
. pH

+ Temperature

¢ 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. 91

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. 91

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 %

mmm 0G
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5.3.2.32.4

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

Control Parameters
Range for each Parameter same as 5.2.1.43, p. 91

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.
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5.3.2.24

5.3.2.341

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

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

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. 98.

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.
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5.3.2.1

5.3.4

5.3.41

5.3.4.2

5.3.4.3

5.3.4.4

5.3.4.5

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 se-
lected, 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:
The measurement is interrupted during the time the input is 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

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.

Output/Control: (relay or signal output):

Cont.: Controller continues normally.

Hola: Controller continues on the last valid value.

Off: Controller is switched off.

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.

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

5.4.1

5.4.2

543

5.4.4

5.4.5

5.4.6

Language: Set the desired language.
Available settings: German/English/French/Spanish
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.

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

Password: Select a password different from 0000 to prevent unau-
thorized access to the menus “Messages”, “Maintenance”, “Opera-
tion” and “Installation”.

Each menu may be protected by a different password.

If you forgot the passwords, contact the closest SWAN representa-
tive.

Sample ID: |dentify the process value with any meaning full text,
such as KKS number.

Line Break Detection: Define if message E028 should be issued in
case of a line break on signal output 1 or 2.

Choose between <Yes> or <No>.

= 100
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5.5 Interface

5.5.1
5.5.20
5.5.30
5.5.40

5.5.1
5.5.21
5.5.31
5.5.41

5.5.1

5.5.1

Select one of the following communication protocols. Depending on
your selection, different parameters must be defined.

Protocol: Profibus

Device address: Range: 0-126

ID-Nr.: Range: Analyzer; Manufacturer; Multivariable
Local operation: Range: Enabled, Disabled

Protocol: Modbus RTU

Device address: Range: 0-126

Baud Rate: Range: 1200-115200 Baud
Parity: Range: none, even, odd

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

Protocol: HART
Device address: Range: 0-63

A-96.250.631 / 070622

101 —



AMI Codes-Il TC
Material Safety Data sheets

SlWall

ANALYTICAL INSTRUMENTS

10. Material Safety Data sheets

10.1. Reagents

Catalogue No.:
Product name:

Catalogue No.:
Product name:

Catalogue No.:
Product name:

Catalogue No.:
Product name:

Catalogue No.:
Product name:

Catalogue No.:
Product name:

A-85.410.120

OXYCON ON-LINE DPD
A-85.410.120

OXYCON ON-LINE Buffer
A-85.419.200

OXYCON ON-LINE KI
A-85.112.300

Calibration Solution pH 4
A-85.113.300

Calibration Solution pH 7

A-85.114.300
Calibration Solution pH 9

Download The current Material Safety Data Sheets (MSDS) for the above listed
MSDS Reagents are available for downloading at www.swan.ch.
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1.

Operation:
Sensors:

Alarm Relay
Relay 1 and 2
Input

Logger:

Display:

Installation:
Sensor:

Signal Output
1&2

Default Values

Note: The parameter Cleaning is only visible if an optional
Cleaning Module is connected to the AMI Codes II.

The parameters pH and Temperature are only visible if the option
pH is installed.

Filter TIme COonsSt. .. .o 30s
Hold after Cal.i ... 120 s
Meas. Interval: ... 10 min
Default pH (If pH option is not installed) ................cccccoeeuee.n... 7.00 pH
......................................................................... same as in Installation
......................................................................... same as in Installation
......................................................................... same as in Installation
Logger Interval:.........cooeeriiiiiniie e Event Driven
(O] 1T oo o =Y S no
Screen 1 and 2; ROW T: .o Total chlorine 1
Screen 1and 2; ROW 2: . ..o Total chlorine 2
Screen 1and 2; ROW 3: ... None
[D]1041=T 0 E7 o) o AR ppm
Ref. Verification: ..o 0.255
Meas. RANGE: ..ottt Standard
Standards:

Standard 1 ... e pH7
StaNdard 2 ... pH 9
CleaNINgG......coiiiii it e 2 Solutions
Parameter: ... Total chlorine 1
CUITENT IOOP: ..ttt 4-20mA
FUNCHION: ...t linear
Scaling, Total chlorine 1 & 2: Range low: ............ccccceeueee.. 0.00 ppm
Scaling, Total chlorine 1 & 2: Range high: .........ccccoecceenen. 5.00 ppm
Scaling, Calc. dichloramine: Range low: ............cccoecceenneen. 0.00 ppm
Scaling, Calc. dichloramine: Range high:..........cccc.ccoouene.. 5.00 ppm
Scaling: Temperature: Range [oW: ..........cccccviviiieniien e 0.0°C
Scaling: Temperature: Range high: ........ccccccoiiiieiiniee 50.0 °C
Scaling: pH: Range [ow: .........cccoiiiiiiiiiiiiieeeee e 0.00 pH
Scaling: pH: Range high: ... 14.00 pH
Scaling: Sample Flow: Range [ow: .........cccecooiviieineee e, 0 B/s
Scaling: Sample Flow: Range high:........ccccceiiiiiiiiiinie e 200 B/s
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Alarm Relay

Relay 1 and 2

Alarm Disinfection.:

Total chlorine 1, Alarm high: ... 20.00 ppm
Total chlorine 1, Alarm [OW:........cocoiiiiiiiiiie e 0.00 ppm
Total chlorine 1, Hysteresis:............cooiiiiiin e, 0.10 ppm
Total chlorine 1, Delay: ..o 5s
Total chlorine 2, Alarm high: ... 20.00 ppm
Total chlorine 2, Alarm [OW:........c.coooi i, 0.00 ppm
Total chlorine 2, Hysteresis: ..., 0.10 ppm
Total chloring 2, Delay: ........ooooiiiiiiieie e 5s
Calc. Dichl., Alarm high: ... 20.00 ppm
Calc. Dichl., Alarm IoW: ........cooiviiiiiieiicie e 0.00 ppm
Calc. Dichl., Hysteresis:..........coovuiiiiiiniiiicii e 0.10 ppm
Calc. Dichl., Delay: ..... ..o 5s
Sample Temp.: Alarm High: ... 55 °C
Sample Temp.: Alarm LOW: ......coouiiiiiiiiiiiieiee e 5°C
Sample Flow: FIow Alarm: .........c.coviiiiiiiiiie e yes
Sample Flow: Alarm High: ... 500 B/s
Sample Flow: Alarm LOW: ..........oooiiiiiiieiiiieee e 10 B/s
PH: Alarm high: .. ..o 14.00 pH
PH:ALQIM TOW: ..o e 0.00 pH
PH: HYStEresis: .....ooviiieie e 0.10 pH
PH: DEIAY: ..o 5s
Case temp. high: ... 65 °C
Case teMP. JOW:...ocii et 0°C
U] o3 o] o N Limit upper
Parameter: ... Total chlorine 1
SetpPOINt: e 20.00 ppm
HYSEEreSIS: ... 0.10 ppm
DIAY: ..o s 30s

If Function = Control upw. or dnw:

Parameter: ... Total chlorine 1
Settings: Actuator: ..o Frequency
Settings: Pulse Frequency: .......c.ccoooiiiiiiiieeeeeee 120/min
Settings: Control Parameters: Setpoint:...........ccccec..... 20.00 ppm
Settings: Control Parameters: P-band: ............cccccccvneen. 0.10 ppm
Parameter:. ... Total chlorine 2
Settings: Actuator: ... Frequency
Settings: Pulse Frequency: .........cccoooiiiiiiineeeeeee 120/min
Settings: Control Parameters: Setpoint:..............cceee..... 20.00 ppm
Settings: Control Parameters: P-band: ............cccccccvneee. 0.10 ppm

== 104
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Parameter: ... Calc. Dichl.
Settings: ACIUALOr: .....coovviiiei e Frequency
Settings: Pulse Frequency: .........cccoceeiieivice i 120/min
Settings: Control Parameters: Setpoint:............cccccouvee. 20.00 ppm
Settings: Control Parameters: P-band:.............ccccccoeeie 0.10 ppm
L= 1= 1 41=] (= PN Temperature
Settings: ACIUALON: .....cocviiiiiii e Frequency
Settings: Pulse Frequency: ........ccccoveieivcceeie e 120/min
Settings: Control Parameters: Setpoint:............cccovieeiiiinnnnne 30 °C
Settings: Control Parameters: P-band:............ccccccoeiiiniinne 1°C
Parameter: ..o e Sample Flow
Settings: Actuator: ......... Frequency
Settings: Pulse Frequency: .........cccoveeeiieciieie e 120/min
Settings: Control Parameters: Setpoint:............ccccecvvinnneen. 200 B/s
Settings: Control Parameters: P-band:...........c..ccccoeeceerninen. 20B/s
Parameter: ..o pH
Settings: ACIUALOT: ......cc.uiiiiiiiie e Frequency
Settings: Pulse Frequency: ........cccoveieiiccieie e 120/min
Settings: Control Parameters: Setpoint:............ccccooiiniiiinnee. 7 pH
Settings: Control Parameters: P-band:...........c.ccccoveeeerineenn. 0.1 pH
Common settings
Settings: Control Parameters: Reset time:...........cccccceveeeeennen. Os
Settings: Control Parameters: Derivative Time: .............cc.co..... Os
Settings: Control Parameters: Control Timeout:..................... 0 min
Settings: Actuator:..........ccoeeoeviriienreee e Time proportional
CYClE tIME: e 60 s
RESPONSE tIME: ..iiiiiiiiiieii e 10s
Settings: ACIUALOT........ccueiiiiiiicii e Motor valve
RUN TIME: oo 60 s
Neutral ZONE: ... e 5%
If Function = Timer:
1T o = PR Interval
INterval:..... .o 1 min
MOE: .. e daily
Start iMe: ..o 00.00.00
MO ..o e weekly
Calendar; Start time: .......oovveeeiee e 00.00.00
Calendar; Monday to Sunday:..........cccooeiiiiieinieeece e Off
RUN M@ e 10s
DIAY: e e s 5s
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Input:

Miscellaneous

Signal oUPUL: ... cont
OUPUL/CONLIOL: ... e cont
ACKIVE ...t when closed
SIgNal QUIPULS ..o hold
OUIPUY/CONTIOL ... e e off
L TV | SO no
=1 - SN 10s
(=g o [UE= Vo [ PRSP English
Setdefault: .......oevvieeeieeeeeeeeeee e no
(0= Yo I {1 0112= T TR no
Password:..........oooovveiiieeiee e for all modes 0000
SAMPIE ID o= T T = == = =
Line break deteCtion ..........cooooiiiiieiiieee e no

= 106
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12. Index
A Interface
Alarm HART .. ............. 37
pH. . . . . 94 Modbus . ............. 36
Sampleflow . ... ....... 93 Profibus . ... ... ....... 36
Alarm Relay . . . . ... .. 12, 32, 92 USB . ............... 37
Applicationrange. . . .. ...... 11 Interrupt measurement . . . ... .. 12
C L
Cable thicknesses . .. ....... 28 Logger. . . . .......... 86, 103
Cal.History . ... .......... 82
Calendar. . . .. ........... 98 M
Calibration Measurement interval . . . . . 49, 103
PH. . oo 41, 53, 83 Message List. . . . ..o v .. 81
Changing values . . ......... 45 Modbus . « v v v v e e 36
Cleaning module . . . ........ 12 Mounting requirements . . . . . . . . 21
Currentoutputs . . . ... ...... 35
0]
D On-site requirements . . . . .. 17, 20
Disassemble the solenoid valve .. 63
Disinfectant . . . . .......... 11 P
Pending Errors. . . . .. .. ... .. 81
E pH Electrode . . . . . . 20, 41, 59, 82
Electrical wiring. . . . . . ... ... 20 pHgain . . .. ..oivinn.. 66
pH Measurement . . ... ... 12, 82
F pHoffset . .. ............. 66
Fill System. . . ... ....... 40, 83 Power Supply ............. 17
FlowAlarm . ........... 66, 93 Process calibration . . ........ 21
Fluidics. . . . .. .. ... ... ... 14 ProcessDIS . ............. 41
ProcesspH. ........... 53, 83
H Profibus. . .. ... .......... 37
HART . ... ............. 37
R
I Reagent consumption. . . . ... .. 49
INPUL « v v e e e e e e e 12,32 Relay ............ 12, 94, 104
Instrument Setup . . . .. .. .. .. 20 Relay Box. .. ............. 12
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SampleFlow . ........ 39, 82, 93 USBInterface . . . ... ....... 37
Sample requirements . . .. ... .. 17

Signal Outputs . . . ... .. 11, 35, 87 \V/

Simulation . ... ........... 83 Ver. History ______________ 81
Slope photometry .. ......... 66 Verification. . . . ... ... 51, 83, 87
Software .. ... ... ........ 44

Solenoidvalve . . .. .. ... . ... 63 w

StandardpH . . .. ....... 54, 83 Wire 28
T Y4

Terminals. . ...... 30, 32—33, 36 Z hot ¢ 66
Tube numbering. .. ......... 62 ero pholometry . . .« v v v v v
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