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Summary

This document describes a list of optical cleaning functions for the NEP-5000 probe family.
The NEP-5000 family of sensors offers a comprehensive list of optical cleaning functions using its built-in

wiper mechanism. Configuration of the NEP-5000 sensor using its Personal Computer (PC) configuration
software will be discussed for the following scenarios.

Chapter 1: “SDI-12 mode — wiping options”

e Section 1.1: “SDI-12 single direction wiping and reading wiper status”

e Section 1.2: “SDI-12 reverse directional optical wipe with auto reverse when jammed and reading
wiper status”

e Section 1.3: “SDI-12 “Scrub_wipe” with reverse direction when jammed and reading wiper status”

Chapter 2: “Digital serial — wiping options”

e Section 2.1: “Polled mode wiping options”

e Section 2.2: “Free-flow mode wiping options including auto-wiping”

Chapter 3: “Analogue mode — wiping options”

e Section 3.1:“Voltage and 4-20mA wiping options including auto-wiping”

Important note: All examples and procedures that are discussed in this document are best applied to
the firmware version C2.027 and above.

Important note: End users may request NEP-5000 settings from the factory according to the above
scenarios during the time when ordering.

Important note: All sensor configurations that are described below require the user to connect to the
sensor’s calibration software. Please refer to the NEP-5000 manual.
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1 SDI-12 mode — wiping options

1.1 SDI-12 single direction wiping and reading wiper status

(Identical to NEP-395 wiper behaviour)

This mode provides single direction optical wipe action when invoked by an SDI-12 command (aM1!).
After completion of the optical wiping action, the status will be available to read using standard SDI-12
data read command (aDO0!). If the wiper gets stuck due to an obstruction, the sensor will simply cut the
power to the after predetermine time-out (define by the user using PC configuration software) has
elapsed.

When time-out occurs when the wiper is jammed, the wiper will stop on the spot (it will not try to park
itself) and the status will be set to error (value =1).

1.1.1 Reading optical wiper status

The value read using the SDI-12 (aDO0!) will indicate 0 as if optical wiper manages to home and
successfully park. Read as 1 if unable to park or time out. If this event occurred it is recommended not to
take a turbidity measurement.

This setup requires users to have the following:
¢ NEP-5000 family sensor.
e NEP-5000 calibration module (calibration kit).
Or request these settings during time of ordering.
e 12V DC power supply.
e NEP-5000 user manual.

1.1.2 Mode of operation

The logger sends (aM1!) command and waits an appropriate time requested by the sensor (response to
(aM1!) by the sensor). Then read the optical wiper status by sending (aDO0!).

Once status data is loaded to the logged the user may analyse it prior to taking a reading.

1.1.3 Use PC configuration software
All of the sensor configurations that are shown below requires the user to connect to the sensor using its
calibration software. Please refer to the NEP-5000 manual. _ _ _

| General [ Sensor Stage | OutPut Stage | Wiper Cortrol [ itemal_Sensors|

o Wiper mode = “Single_direction_Wipe”.

o P » ity ks S8
In calibration software under “Wiper Control” > Basic Motor Coriros 1 [ s
“\N S » Single _direction_Wi -
Wiper mode set”. = =
e Wiper time out = 10 seconds. el meas p) 3
e SDI-12 address = 0 (default) or any desired address. B Vesu Torat
e Communication protocol of the sensor = SDI-12. Wiping Ogtons Power On Raw Oulput(Analoge out)
Wiper Option OR Autowipefn seconds 60000max)  Analoge RAW out value
OFF - during sensor starup
1020
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1. Normal operation of the optical wiper not jammed.

Wiper parked Wiper start moving Wiper parked

Sends SDI-12
command (aM1!)
Sensor returns
00161 (wait 16
seconds)

Logger waits 16 seconds

Sends SDI-12 command
(aD0")

Sensor returns O
(indicating successful
wipe/park)

2. Failure operation of the optical wiper (jammed).

Wiper parked Wiper parked
'PETP Wiper start moving IPerp

Sends SDI-12
command (aM1!)
Sensor returns
00161 (wait 16
seconds)

Logger waits 16 seconds

Sends SDI-12 command
(aDO!)

Sensor returns 1
(indicating unsuccessful
wipe/park)
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1.2 SDI-12 reverse directional optical wipe with auto reverse when jammed and
reading wiper status

This mode provides two directions optical wipe (wipe optics twice) action when invoked by an SDI-12
command (aM1!) and after completion of the optical wiping action the status will be available to read using
standard SDI-12 data read command (aD0!). In an event when the wiper gets stuck due to an obstacle,
the sensor will attempt to travel in the same direction until time out occurs. Then it automatically reverses
the direction to the parking position and parks itself. Power cut out to the wiper and attempt period is
defined using PC configuration software.

If the wiper is unable to park itself, the wiper status value =1 can be read as 1 using the (aD0!) SDI-12
command, all other events for the wiper status is read as 0.

1.2.1 Reading optical wiper status

The value read using the SDI-12 (aDO0!) will indicate 0 as if optical wiper manages to home and
successfully park. Read as 1 if unable to park or time out, if this event occurred it is recommended not to
take a turbidity measurement.

This setup requires users to have following:
¢ NEP-5000 family sensor.
o NEP-5000 calibration module (calibration kit).
Or request these settings during time of ordering.
e 12V DC power supply.
e NEP-5000 user manual.

1.2.2 Mode of operation

The logger sends (aM1!) command and wait appropriate time requested by the sensor (response to
(aM1!) by the sensor). Then read optical wiper status by sending (aD0!). Once status data is loaded to the
logged the use may analyse it prior to taking a reading.

1.2.3 Use PC configuration software
All of the sensor configurations that shown below requires the user to connect to the sensor using its
calibration software. Please refer to NEP-5000 manual.

‘ General | Sensor Stage | OutPut Stage | Wiper Controll | Imama\_Sansnrsl

o Wiper mode = “Return_Wipe#l”. Viiping mode Set =
In calibration software under “Wiper Control” > “Wiper |swb'M,wipe .'| 1 3
mode Set". ‘-:\per'ﬁmeout 2
e Wiper time out = 8 seconds. Ve On Fowa e
— 1 Wiping Options Power On Raw O (Analoge o
¢ SDI-12 address - O (defaUIt) or any deSIred address ‘leergomp:‘nnoﬂ Autowipe(in seconds 60000max) J‘Rjna\ﬂge RAW nmmu?;:_}a 3o
e Communication protocol of the sensor = SDI-12. oFF - gty
1020
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1. Reverse directional optical wipe with auto reverse when jammed and reading wiper status.

Wiper parked

Sends SDI-12
command (aM1!)
Sensor returns
00161 (wait 16
seconds)

2. When wiper is obstructed when traveling.

Wiper parked

Wiper turns directions at
parking position.

Wiper starts moving
opposite direction

Wiper starts moving
forward direction

Wiper parked

Logger waits 16 seconds

Wiper is obstructed on its
path

Wiper starts moving
opposite direction

Wiper starts moving

forward direction Wiper parked

SANALITE
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@a'aQ

Sends SDI-12
command (aDO0!)
Sensor returns 0

wipe/park)

(indicating successful

Sends SDI-12
command (aM1!)
Sensor returns
00161 (wait 16
seconds)

eTa'a

Logger waits 16 seconds
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Sends SDI-12
command (aDO0!)
Sensor returns 0
(indicating
successful
wipe/park)
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3. When wiper is obstructed and hold when traveling.

Wiper starts moving Wiper is obstructed and Wiper power is cut after
Wiper parked forward direction hold until time-out is time-out
elapse

Sends SDI-12 | Sends SDI12
command (aM1!) ‘ command aDO!
Sensor returns
_ Sensor returns 1
00161 (wait 16 (Indicating
seconds) unsuccessful
wipe/park)

Logger waits 16 seconds
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1.3 SDI-12 “Scrub_wipe” with reverse direction when jammed and reading wiper
status

The “Scrub_wipe” provides multiple wiper passes (scrubbing the optics) over the optics (five times) when
invoked by an SDI-12 command (aM1!) and after completion of the optical wiping action the status will be
available to read using standard SDI-12 data read command (aDO0!). In an event of wiper gets stuck due to
a obstetrical, the sensor will attempt to travel same direction until time out occurs then automatically
reverse the direction to the parking position and park itself.

This type of wiping mode is ideal for high turbidity-based solutions or oil-based solutions.
In an event of wiper is unable to park itself the status value becomes 1. This value can be read using the
SDI-12 command (aDO0!) SDI-12 command, all other events the wiper status is read as O.

1.3.1 Reading optical wiper status

The value read using the SDI-12 (aDO0!) will indicate 0 as if optical wiper manages to home and
successfully park. Read as 1 if unable to park or time out, if this event occurred it is recommended not to
take a turbidity measurement.

This setup requires users to have following:

¢ NEP-5000 family sensor.
o NEP-5000 calibration module (calibration kit).
Or request these settings during time of ordering.
e 12V DC power supply.
o NEP-5000 user manual.

1.3.2 Mode of operation

The logger sends (aM1!) command and wait appropriate time requested by the sensor (response to
(aM1!) by the sensor). Then read optical wiper status by sending (aD0!). Once status data is loaded to the
logged the use may analyse it prior to taking a reading.

1.3.3 Use PC configuration software
All of the sensor configurations that shown below requires the user to connect to the sensor using its
calibration software. Please refer to NEP-5000 manual.

| General I Sensor Stage | QutPut Stage | Wiper Cortroll ‘ Intemal_Sensors |

*  Wiper mode = “Scrub_wipe”. Wiping mode Set
In calibration software under “Wiper Control” > “Wiper fﬁw il 11 S
crub_wipe A
mode set”. . 3
) . Wiper Timeout
*  Wiper time out = 6 seconds. 3 - 12
» SDI-12 address = 0 (default) or any desired address. retakaatn
. . Wiping Options Power On Raw Qutput{Analoge out)
° Communlcatlon pr0t0C0| Of the sensor = SDI'12 Wiper Option OR Autowipe(n seconds 60000max)  Analoge RAW out value
OFF - during sensor startup.
1020
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1. SDI-12 “Scrub_wipe” with reverse direction when jammed and reading wiper status.

Wiper parked

Sends SDI-12
command (aM1!)
Sensor returns
00161 (wait 16
seconds)

2. When wiper is obstructed and hold when traveling.

Wiper parked

Wiper starts moving forward Multiple wiper passes (scrubbing

direction the optics)

'@Q'Q

Wiper parked

Logger waits 16 seconds

Wiper starts moving forward Times outs when obstructed
direction

Sends SDI-12
command (aM1!)
Sensor returns
00161 (wait 16
seconds)
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Sends SDI-12
command (aDO0!)
Sensor returns 0
(indicating successful
wipe/park)

Logger waits 16 seconds
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Sends SDI-12 command
(aDO!)

Sensor returns 0
(indicating successful
wipe/park)
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2 Digital serial —wiping options

2.1 Polled mode wiping options

SANALITE

an Observator brand

When operating in digital serial polled mode via RS485, RS232 and TTL the following wiper options are

available:

¢ Single direction wipe: Single pass over the optics and auto park. Wiper travels in single direction.

¢ Return wipe: Two pass over the optics and auto park. Wiper travels in two directions.

e Scrub wipe: Single pass and then 6 multiple passes over the optics and auto park. Wiper travels in

two directions.

Wiping action can be invoked using “Sensor ID,wipe+0xD” command or using power on wipe option.

Note: The wiper status is not provided with this command set.

2.1.1 Reading optical wiper status
This setup requires users to have the following:
o NEP-5000 family sensor.
o NEP-5000 calibration module (calibration kit).
Or request these settings during time of ordering.
e 12V DC power supply.
e NEP-5000 user manual.

2.1.2 Mode of operation

The logger or controlling PLC sends “Sensor ID,wipe+0xD” command to the sensor using RS485, RS232
or TTL interface and the sensor will execute requested wiping option selected by the PC software.

2.1.3 Use PC configuration software

All of the sensor configurations that are shown below requires the user to connect to the sensor using its

calibration software. Please refer to the NEP-5000 manual.

| General | Sensor Stage ‘ OutPut Stage |W\pe(CcnlroH | \nlemaljensor:l

Qutput_Stage
OutPut Controll

Analo

Updatge e [7] Fresflow Digtal ~ COM Type

200 + ] Analogue Polled Digtal v
Plezse select "1 BV_Seral for RS232, Blusthooth and
USBeptons.

[ soit2

Analogue Out_RAW_setup | Digtal | Polled | MODEUS | 5DI12]

Read Command's Data acquisition period Commands

2 Acquire measurement = sensor_id,read[enter(hex'D’)]
Retum -#.Sensor 1D, Tubidity

Wipe = sensor_id,wipe[enter(hex'D")]
Retum -No retum

Range = sensor_id,range,[0,1,20r3][enter(hex'D")]
Retum -No retum

Statistical Output = sensor_id,stat[enter(hex'D")]
Result -2, Sensor |0, Range, Median AVG min, Max

Measure = sensor_id,mesu[enter(hex'D’)]
To read muttiple readings and s statistical results.

T Seconds

Communication settings

9600EN1 ~

Read Output Sentence
#,Sensor_|DNTL -

Application note | NEP-5000 SDI-12, RS-485 and analogue wiper operations
Status: Final | Not confidential

Single_direction_Wipe 10 seconds
Return_Wipe 6 seconds
Scrub_Wipe 6 seconds
General | Sensor Stage | OutPut Stage | Wiper Control | Intemal_Sensors|

Wiping mode Set

Basic: Motor Cortrols SET

[]

| Single_direction_Wipe

Retum_Wipe#1 ‘

Scrub_wipe

Wipe On Powerlp

Wiping Options Power On Raw Output (Analoge out)

Wiper Option OR Autowipe(in seconds 60000max)  Analoge RAW out value

OFF - during sensor startup.

1020
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2.2 Free-flow mode wiping options including auto-wiping

In digital free-flow mode (automatic data streaming mode), the wiper can be activated periodically or
during power up. The following wiping modes are available when selected using PC configuration
software.
¢ Single direction wipe: Single pass over the optics and auto park. Wiper travels in single direction.
¢ Return wipe: Two passes over the optics and auto park. Wiper travels in two directions.

e Scrub wipe: Single pass and then 6 multiple passes over the optics and auto park. Wiper travels in
two directions.

2.2.1 Reading optical wiper status
This setup requires users to have the following:
o NEP-5000 family sensor.
o NEP-5000 calibration module (calibration Kkit).
Or request these settings during time of ordering.
e 12V DC power supply.
e NEP-5000 user manual.

2.2.2 Mode of operation

The logger or controlling Programmable Logic Controller (PLC) powers the sensor periodically and allows
optical wipe time prior to logging (using power up wipe) the sensor data. Or the user may power up the
sensor continuously and use the auto wipe option to activate the wiper.

2.2.3 Use PC configuration software

All of the sensor configurations that are shown below requires the user to connect to the sensor using its
calibration software. Please refer to the “NEP-5000 manual”.

General I Sensor Stage | OQutPut Stage |Wiper Contrall I Intemal_Sensorsl W| p er mo d e T| me out
Cutput_Stage

OutPut Cortrol Single_direction_Wipe 10 seconds
GI;adlaDi rate Freeflow Digital ~ COM Type [ sDi12 R Wi 6 d
200+ [0 Analogue [ Polled Digtal Rs4zz - - eturn_Wipe seconds

e Scrub_Wipe 6 seconds

Analogue Out _RAW_setup | Digtal | Polled | MODBUS | SDI12

General I Sensor Stage I OutPut Stage | Wiper Controll ‘ \ntemaLSensursl

Data Interval

1 Wiping mode Set
-

Second Basic Matar Controls SET
[Scnub wipe] -
_— . gle_direction_Wipe
Commurication settings Retum_ Wipe21 ‘
9600.8N1 - Scrub_wipe

W] Wi

Output Sentence Wipe On Powerlp
‘Wiping Options Power On Raw Qutput(Analoge out)

#.Sensor_ID.NTU T Wiper Option OR Autowipe(n seconds 60000max)  Analoge RAW out value
OFF - during sensor startup.

1020
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3 Analogue mode — wiping options

3.1 Voltage and 4-20mA wiping options including auto-wiping

In analogue mode (similar to digital free flow mode), the wiper can be activated by shorting the wiper wire
to the Ground (GND) or during power up. Following wiping modes are available when selected using PC
configuration software.

¢ Single direction wipe: Single pass over the optics and auto park. Wiper travels in single direction.

¢ Return wipe: Two pass over the optics and auto park. Wiper travels in two directions.

e Scrub wipe: Single pass and then six multiple passes over the optics and auto park. Wiper travels in
two directions.

3.1.1 Reading optical wiper status _
Methods of triggering the wiper using dedicated r--------- At
wiper wire by shorting to the power GND. '

Single wipe activation
by external means

This setup requires users to have the following:
¢ NEP-5000 family sensor.
o NEP-5000 calibration module (calibration

Wiper Actuation

l
|
l
l
1
l
|
l
1 To
l
l
|
l
|
l
l

K Circuitry @5
kit). N.O
Or request these settings during time of ‘(
i v 143
orderlng. Switch Typical Semiconductor
e s s === Actuation Actuation

e 12V DC power supply.
e NEP-5000 user manual.

3.1.2 Mode of operation

The logger or controlling PLC powers the sensor periodically and allows optical wipe time prior to logging
(using power up wipe) the sensor data over the analogue channel. Or the user may power up the sensor
continuously and use the auto wipe option to activate the wiper.

3.1.3 Use PC configuration software
All of the sensor configurations that are shown below requires the user to connect to the sensor using its
calibration software. Please refer to the NEP-5000 manual.

Single_direction_Wipe 10 seconds

Return_Wipe 6 seconds

Scrub_Wipe 6 seconds
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