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Document history

The Observator range is in continuous development and so specifications may be subject to change
without prior notice. When in doubt about the accuracy of this document, contact the Observator Group.
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Summary

This document describes the multi-point calibration process for the NEP-5000 probe family.

Calibrators should complete the 2-point calibration as described in the NEP-5000 manual Chapter -
“Turbidity calibration” prior starting the following steps.

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

Important note: End users may request NEP-5000 settings from the factory according to 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 Starting multi-point calibration
1.1 Setup

This setup requires users to have the following:
e NEP-5000 family sensor.

e NEP-5000 calibration module (calibration kit).
Or request these settings during time of ordering.

e 12V Direct Current (DC) power supply.

e NEP-5000 user manual.

1.2 Complete the 2-point calibration

Please complete the 2-point calibration prior to undertaking the multi-point calibration. Refer to the
NEP-5000 manual Chapter “Turbidity calibration”.

1.3 Complete the multi-point calibration

Note: This is only needed, when the highest low-range is greater than 10NTU. For example, if the

highest low range is 100NTU, then 10NTU, 40NTU solutions are needed.

1. Select “LOW NTU” range and “Set”, tick “3rd calibration or higher point calibrations” box and “start”.

General | Sensor Stage |D|_rtF‘|_rt Stage I Wiper Controll I IrrtemaI_Sensorsl
Sensor calibrations. | Sensor operating parameters I Sensor stage compensations. I Sensor stage live data |
Range Calibration live d
SET Operating Range OG
@ LOWNTU @ Midium NTU @ High NTU @ Auto
2 point calibration. RAV
ONTU (Input RAW) TopEnd NTU (Input RAW) TopEnd NTU Value
180 3120 100
NT|
I 3rd calibration or higher point calibrations I
3rd or higher point calibrations
Please note that 2 point calibration (Above)
should be completed first before starting this stage.
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2. From the calibration program, make sure the “Calibration point (Solution’s NTU value)” matches with
the solution that needs to be calibrated, otherwise change it accordingly to calibration reference
solution NTU value (e.g. “10NTU”).

General | Sensor Stage | QutPut Stage | Wiper Controll | Intemal_Sensors |

Sensar calibrations | Sensor operating I Sensor stage compensations. I Sensor stage live data ‘
3rd or higher poirt calibrations live data
Current Fix range = low [ Get live data

Range top limit -- 100

RAW 0
it @ From cument measurement
© e Ea NTU 0
High range
Calibration point
(Solution's NTU value)
[10)] -

Remove Highlighted Go back to the Apply to sensor
fixpairt previous page and Finish

3. Tick “Get live data” to read the NTU solution, then, un-tick it when the reading is stabilized. Click “Add
fix point”, you should observe the NTU reading transferred to the multipoint fix point. Finally, select “Go
back to previous page”.

General | Sensor Stage |O|.rtF‘ut Stage I Wiper Controll | Intemal_Sensorsl
Sensor calibrations | Sensor operating | Sensor stage compensations. I Sensor stage liv |
3rd or higher poirt calibrations live data
Current Fix range = low [C] Get live data
top limit - 100
RAW 484
10=10.346 (@ From cument measurement
| NTU  10.346
Low range
Calibration point
{Solution's NTU value)
10 -
Remove Highlighted Go back to the Apply to sensor
foepoint previous page and Finish
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4. Select “Medium NTU” range and “Set” (e.g. “1,000NTU mid-range”).
Tick “3rd calibration or higher point calibrations” box and “start”.

General | Sensor Stage |OutF'ut Stage | Wiper Controll I IrltemaI_Sensors|

Sensor calibrations. | Sensor operating parameters I Sensor stage compensations. I Sensor stage live data |
Range Calibration live d
SET Operating Range

5o
@ LOWNTUW @ Medum NTU () High NTU © Ao

2 point calibration.
ONTU (input RAW) TopEnd NTU {Input RAW) TopEnd NTU Value
180 3120 100

NT]|

JIrd calibration or higher paint calibrations

Flease note that 2 point calibration (Above)

should be completed first before starting this stage.

5. From the calibration program, make sure the “Calibration point (Solution’s NTU value)” matches with

the solution that needs to be calibrated, otherwise change it accordingly to calibration reference
solution NTU value (e.g. still “1ONTU”).

General | Sensor Stage |O|.rtF‘|.|t Stage I Wiper Cortroll | Intemal_Sensorsl

Sensor calibrations. | Sensor operating

| Sensor stage compensations I Sensor stage live datal

3rd or higher point calibrations

live data
Current Fix range = mid [ Get live data
Range top limit -- 1000
RAW 0
a @ From cument measurement
© Ve NTU O

Low range
Calibration point

(Solution’'s NTU value)

[10] -

Remove Highlighted Go back to the
foqpaint previous page

[mmm
and Finish

Application note | NEP-5000 multi-point calibration Page 7 | 14
Status: Final | Not confidential V20200309



% OBSERVATOR SANALTIE

an Observator brand

6. Tick “Get live data” to read the NTU solution, then, un-tick it when the reading is stabilized. Click “Add

fix point”, you should observe the NTU reading transferred to the multipoint fix point. Finally, select “Go
back to previous page”.

General | Sensor Stage |O|.rtF‘Lrt Stage | Wiper Controll | |rrtema|_5en50rs|

Sensor calibrations. | Sensor operating parameters I Sensor stage compensations. I Sensor stagel\re Hﬁa l
3rd or higher point calibrations

live data
Current Fix range = mid [ Get live data
Range top limit - 1000
RAW 195
10-9.817 N ' @ From cument measurement
() Manual Edit NTU 9.817
Mid range

Calibration poirt
{Solution’s MTU value)
10 -

Remove Highlighted Go back to the Apply to sensor
foxpoint previous page and Finish
| | |

7. Select “High NTU” range and “Set”.
Tick “3rd calibration or higher point calibrations” box and “Start”.

General | Sensor Stage |0LrtF'ut Stage | Wiper Control I IrltemaI_Sensors|

Sensor calibrations. | Sensor operating parameters I Sensor stage compensations. I Sensor stage live data |
Range Calibration live d
SET Operating Ranage

ne
@ LOWNTU ) Medium N ) High NTU |

2 poirt calibration.
ONTU (Input RAW) TopEnd NTU (Input RAW) TopEnd NTU Value
180 3120 100

NT]|

3rd calibration or higher point calibrations

3rd or higher point calibrations

; s |
should be completed first before starting this stage.
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8. From the calibration program, make sure the “Calibration point (Solution’s NTU value)” matches with
the solution that needs to be calibrated, otherwise change it accordingly to calibration reference

solution NTU value (e.g. still “1ONTU”).

General | Sensor Stage |OLrtF'|.rt Stage | Wiper Contrall I Irrtemal_Sensorsl

Sensar calibrations. |Sensoropemting parameters I Sensor stage compensations. I Sensor stage live data
3rd or higher point calibrations live data
Current Fix range = high [T Get live data
Range top limit :- 5000
RAW 0
10=7.82 it @ From cument measurement
() Manual Edit NTU 0
0
Calibration paint
(Solution's NTU value)
10 -
Remove Highlighted Go back to the Apply to sensor
fixpoint previous page and Finish

9. Now change the reference solution to step higher (e.g. from 10NTU to 40NTU).

10.Select “High NTU”, click “Set” and “Start”.

General | Sensor Stage |O|_rtF‘|_rt Stage | Wiper Controll I IrrtemaI_Sensorsl

Sensor calibrations. | Sensor operating parameters I Sensor stage compensations. I Sensor stage live data |

Range Calibration

live d
SET Operating Range O G
@ LOWNTU ) Medium NTWl ) High NTU 0 Auto
2 point calibration. RAV
ONTU (Input RAW) TopEnd NTU (Input RAW) TopEnd NTU Value
180 3120 100
NT|

3rd calibration or higher point calibrations

3rd or higher point calibrations

Please note that 2 point calibration (Abave)
should be completed first before starting this stage.

=
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11.From the calibration program, make sure the “Calibration point (Solution’s NTU value)” matches with
the solution that needs to be calibrated, otherwise change it accordingly to calibration reference

solution NTU value (e.g. now “40NTU”).

General | Sensor Stage |OLrtPut Stage I Wiper Controll | Intemal Sensors|

3rd or higher point calibrations

Sensor calibrations. | Sensor operating paameters I Sensor stage compensations. | Sensor stage live data |

previous page

live data
Current Fix range = high [ Get live data
Range top limit .- 5000
RAW 0
10=7.82 T (@ From cument measurement
40>45.365 © Mo NTU O
0
Calibration point
(Solution's MTU value)
40 -
Remove Highlighted Go back to the
fixpoint

‘Pqiytnm

12.Tick “Get live data” to read the NTU solution, then, un-tick it when the reading is stabilized. Click “Add
fix point”, you should observe the NTU reading transferred to the multipoint fix point. Finally, select “Go

back to previous page”.

General | Sensor Stage |OLrtPut Stage I Wiper Controll | Intemal Sensors|
Sensor calibrations. | Sensor operating parameters I Sensor stage compensations. | Sensor stage | o |
3rd or higher point calibrations live data
Current Fix range = high [7] Get live data
Range top limit .- 5000
RAW 0
10=7.82 (@ From cument measurement
40>45.36 T NTU 0
0
Calibration point
(Solution's MTU value)
40 -
Remove Highlighted Go back to the Pqiytn sensar
fixpoint previous page
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13.“LOW NTU” range is now completed for multipoint fix point (10 & 40 NTU only). “Apply to sensor and
finish”. Exit with “Go back to previous page”.

ieneral | Sensor Stage |Ou‘tF‘ut Stage | Wiper Controll | IrrtemaI_Sensors|

Sensor calibrations. | Sensor operating parameters | Sensor stage compensations. | Sensor stage live datal

3rd or higher point calibrations live data
Current Fix range = low [ Get live data

Range top limit - 100

RAW 0
10=10.346 g @ From cument measurement
40>40.252 () Manual Edit NTU 0
0
Calibration poirt
(Solution's NTU value)
40 -

Remove Highlighted Go back to the
fixpoint previous page

14.Select “Save calibration”:

o8 File Edit WView Tools Connections Help

Import Expont |mpent from Expont 10 semaor
Dhisconnect |m 7 IIW”I‘""S’"

from fie o fig

| Genvera | Soeer S1ags | CutPut Stage | Viiper Gorntll | intemel_Sermars |

Sensar calrtens. | Seneor oparling peremetans | Saneor sags conpensations. | Serew alags ivs data

Rangs Calbretion hue dma

SET Opersing Rame 5o ] Get ive dete | Wipelckencpicel |

@ LOWNTU & MecumNTU & Hgh NTU @ Auln e
_ X Satilical cala
2 part cafbrtion. ) ) AW (1] Sampla acquistiontims = 0
ONTU (oput RAW)  TopEnd NTU (Input RAW)  TopErd NTU Value Humbar of samples = I
180 3120 00 Maden - @

NTU O ol

T 30t caibraion or higher pain! cairations 0 ::‘ :
3rd e highar point cabbrations =
Pleass nate thet 2 pairt cabbraien (Above] ==
should be completed firs: befors staring s sags. BB

Note: Only use “Apply to sensor and finish” and “save calibration” when all the multipoint fix point is

completed for that calibration range.

15.“Go back to previous page”, and repeat step 10 to 14, for low-range and mid-range.

Note: The purpose to use one solution for all three ranges multipoint fix point is to have less

contamination from different solutions.
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16.“Go back to previous page”, and repeat step 10 to 15, for every higher reference solution you wish to
calibrate.

Please see some examples for multipoint fix point below (number of multi-point fix point for calibration is
depending on the top limit of the range):

10NTU 0 (None)
400NTU 3 (10, 40 & 100NTU)
5,000NTU 6 (10, 40,100, 400, 1,000, 3,000NTU)

General | Sensor Stage | OutPut Stage | Wiper Control | Intemal_Sensors |
Sensor calbrations. | Sensor operating | Sensor siage compensations. | Senser stage live data|
3d or higher point calibrations live data
Cumrent Fix range = high [7] Get live data
Rangg top lmit - 5000
RAW 0
10=12.019 @) From cument measurement
40=38.23 ) Manual Edit NTU 0
100=-105.658
400=406.352 High range
1000=-1008.26 Calbration point
3000=2968.98 (Sohtion's NTU value)
3000 -
Remove Highlighted Go back to the Apply to sensar
foqpoint previous page and Finish
| |
——

17.When all 3 range multi-point fix points are done, select “Auto”, click “Auto populate from calibration
data” and “save calibration”.

o File Edt View Tools Connections Help T
T - Ll [ fome] jusmmotenn
| Goneral | Sersar Stece | QutPut Stega | Wiper Contral | Imamal_Saneors
Sersorealbmicrs. | Sangor operaling parameltens | Sersar slage compenadigs — it |
Ranga Calbralion v data _
SET Operating Rargs [ Get bva ot Vsl optics) |
LOW NTU 7 Medum NTU High N
Statishizal data
Rarga transficn aattinge RAW 0 Sample acquiskioritime = £
NTU HTU Numbr of sampisa = 5
0 - . 5 Lse Low range NTU 0 Medien = 007
NTU NTU A= 1200
3 v 7, 35 - lse Medummnge High range M= 001
KTU HNTU Max = 1202
WS « To sop - BeHchenge
Ao range opartion moda
@ Fangs selection & decided usng cums renge vals.
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2 Check the results once multi-point calibration is completed

Select all 3 ranges at the same time and check and record each solution on a calibration certificate.

The calibrator must ensure that the following NEP-5000 specifications are obtained:

Resolution Range Resolution
10NTU 100NTU 400NTU +0.0INTU £0.03NTU +0.1INTU
1,000NTU 5,000NTU +0.3NTU +£1.7NTU

Accuracy +1% at 25"C up to 400NTU

+2% at 25nC up to 1,000NTU

Linearity Better than 0.5% for 0 to 20NTU

Better than 1.0% for O to 400NTU

Better than 2.0% for O to 3,000NTU

Temperature coefficient Better than +0.05%/"C

Zero drift Less than +0.2NTU

Calibration Factory calibrated using non-toxic AEPA polymer solutions
Settling time <1s after application of power to 99%

Finally, export CFG file and upload it to an online repository.
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