= FCL Sensor

Gia Hung Tech Water Quality Analysis — Giahungtech.vn I n St Fu Ctl on

Automation Service

1. Technical data

signal line signal lina M12 connector
Measuring range 0..2; 0..20mg/L{ppm}
Accuracy 2% or £10ppb HOC|
Temperature range 0..60.0°C
Response time 90% less than 90 seconds
Power supply DC9-30V(Recommend 12V)
Output signal RS485:4. 20mA _:
Pressure range 0..1bar -'“
Shell material PC+stainless steel, ABS [
Pipe thread G3/4, M39*15 | | »
Medium flow rate 15...30L/h :
Calibration method Laboratory comparison
Cable length 5m or customized L
Protection grade IPBE RMDASCT105 RMD-ISCC205 RMD-ISCC2M12

2. Before use

2.1 Please read this instruction carefully before use.

2.2 The membrane head is a fragile, it cannot be repaired if it is damaged.

2.3 Before using the sensor, the protective cover should be gently removed, put the sensor in the solution
to be tested for polarization for more than 6 hours (see Section 5 for polarization method).

2.4 The measurement would be inaccurate or fluctuating if no electrolyte in the membrane head.

2.5 If the sensor is stored in air for more than 30 minutes after adding electrolyte in the membrane head,
the measurement would be inaccurate and fluctuation, or the membrane head would be damaged.

2.6 Inthe measurement process, if there is dirt, adhesive or encrust on the membrane head, the measured value
would be inaccurate or fluctuate. The membrane head should be cleaned and calibrated in time.

2.7 If there are bubbles in the membrane head, the measured value would be inaccurate or fluctuate.

3. Sensor wiring

3.1 Please follow the instructions carefully, the wrong wiring will damage the product completely.
3.2 Please carefully check all the wiring in the system and confirm that the wiring is complete right before
switch on the power.
3.3 Note: RS485A line and RS485B line are strictly forbidden to contact with the power supply line, otherwise the

communication of the sensor will be permanently damaged.
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6.Green SHIELD White; RS4854
1.Brown DC9..30V (recommend DC12V)
3.Blue DCOVII-) Gray:
5.Gray 4..20mA{l+) 4. 20mA(l+)
= 2White RS54854 {(-.
4.Black RS485B Brown: - - Blue:
DCS...30V J DCov(l-y
(recommend DC12V)
Black:
R5485B

Sensor outlet M12 connector

4. Add electrolyte and replace the membrane head

41 The new membrane head is added with electrolyte, and users are recommended to check before use.

4.2 It is recommended that the user should replace the electrolyte every three months, but the actual operation
should be subject to the specific use of the measured medium and sensor.

4.3 If the sensor signal is abnormal {long response time, mechanical damage, increased current in the chlorine-free
medium, etc), the membrane head needs to be replaced. The normal chlorine membrane head should be replaced
every 6 to 12 months.

4.4 The procedure for replacing the membrane head and adding electrolyte is shown below:

o

Disconnect the power supply, turmn Tilt the membrane head, and the electrolyte | Slowly rotate the membrane head cockwise
counterclockwise, remove the membrane bottle is vertically downward. Gently squeeze| onto the inner core of the electrode until the
head smoothly, and pour the residual the electrolyte bottle, so that the electralyte | liquid beads flow out. Repeat 3 times of
electrolyte inside the membrane head to slowly drips into the membrane head until tightening and loosening to completaly burst
the waste solution pool, it is full. the bubbles and make the membrane head

close to the sensor cathode.

5. Sensor polarization

5.1 Polarization method: Put the sensor into the solution containing chlorine, connect the power supply.
After the power is turned on, the polarization starts.
5.2 The sensor need to be polarized in the following cases.
=When the sensor is first used, it will polarize for more than & hours;
=Replace the membrane head or electrolyte, it will polarize for more than 6 hours;

=|f the sensor is disconnected from the power line. See the table below for polarization time.

Power-ofl time 1 (minuie)} Minimum polarization time 12 (minute
1 t1<5 2+t
2 5<t1s15 4*¢1
3 15 <t1<30 611
4 t1>30 360
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6. Sensor calibration

6.1 The sensor has been calibrated before shipment. It is recommended that the user receive the sensor, re-polarize
and calibrate it before using it. The measured medium should keep a constant flow rate, flow rate range 15...30L/h.

6.2 The calibration of the residual chlorine sensor is done by the laboratory comparison method. Before the calibration,
the chlorine sensor is placed in the water, and the sensor is powered on for polarization for more than & hours.

6.3 Itis recommended that the user calibrate the sensor every 1 to 2 months.

7. Sensor installation

7.1 The chlorine sensor is recommended to be installed in the flow cell for more stable and accurate measurement.
7.2 If installing sensor in the pipe, the right angle should be 15°~165"
7.3 Installation method.

[
T T T Frg ey

el

Right -Irngl?s —-—- @ side wall installation

@ top flange installation

@ pipe installation

@ top installation

& flow cell installation

® pipe installation

(7 immersion installation
angles in pipe installation

i
Wrong %2"%&5
!

Pay attention to the immersion installation:

1. In this installation, there will be dirt on the sensor frequently, it needs to be cleaned regularly.
2. Measuring value is not stable.

3. Different insertion depths will affect the measured value.

4. The position of the sensor must be above the sediment.
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8. Sensor communication
8.0 Default communication instructions:
Mote: 1. Data starting at Ox represents hexadecimal;

2. The check code is 16CRC, the low byte is in the front and the high byte is in the back;
3. Floating point number occupy four bytes;

8.1 Communication description (factory default):

Factory default
Baud rate 9600 { default)
Data bit 8
Stop bit 1
Check bit no
Address 1 { default )
8.2 Host computer transmission format:
Data type Description Remarks
Integer 16 bil Integer wl;:da:;mdmb:r:}:ﬁifwrfm Example: 0x (032 1o decimal number is 50
Floatin it (CDAB) The high-low word of the double-byta Example: 72 37 41 DB transfer to floating point numbear,
Pumber 3412 ;‘:,t'gm‘ L '“g'::’- W::“'ﬂh*’“ COAB change arder is ABCD, ie 41 DB 72 37 transfer to floating peint is 27.4

8.3 Function code description

8.3.1 This product supports 03,06,16 and other common function codes

8.3.2 The output register uses 16 function codes when writing double word data or writing multiple data in batches

03 Read single or multiple registers
06 Write single register
16 Write multiple registers

8.4 Read floating point number

8.4.1 Host computer transmission format:

Reqgistar start address Qty of ragisters CRC16
1D address |Funciion cod
High byte Low byte High byte Low byte Low byte High byte
roa moie1 | ox01 Ox 03 0x 00 0x 01 0x 00 0x 02 Dx 95 0x CB
e | mEmn 0x 03 0x D0 0x 03 0x 00 0x 02 Dx 34 0x 0B
B.4.2 Slave computer response format:
b e e ng of Read register data in hexadecimal floating point number, CRC16
ragisters C D A B Low byle High byte
G Cramped. ) e 0x 03 0x04 | Ox2C [ 0x81 | Ox40 | 0x91 0x 52 Ox E7
et | et 0x 03 0x04 | 0x72 | 0x37 | Ox41 | OxDB 0x 20 0% BE

Mote: 72 37 41 DB transfer to floating point number, CDAB change order is ABCD, ie 41 DB 72 37 transfer to floating point is 27.4.
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8.5 Read integer

8.5.1 Host computer transmission format:

Register start address Qty of registers CRC16
ID address |Function cod
High byte Low byta High byte Low byte Low byts High byte
i i ] DO 0x 03 Ox 00 Ox 07 0x 00 Ox 01 0x 35 0x CB
8.5.2 Slave computer response format:
; Qty of Read register data in he mal integer CRC16
ID address |Function code|  ranisters = B P High
W e v, Z0R0] Ox 03 0x 02 0x 00 0x 00 Ox B8 Ox 44
8.6 Write floating point number
8.6.1 Host computer transmission format:
Registe ) wirite register data in
] 2 slarlea-gdsﬂrerss Qty of registers Qty of he:aﬂeur:'naﬁgulaling pcunlt numbsr CRGC18
addresg | Function| byies 7
code  |High byte] Low byte |High byte] Low byte c D A B Livar byt | High byte

M e et] 0x 01 0x 10| 0x 00 [0x 12| 0x 00 | 0x 02 | 0x 04 | 0x 00 [ 0x 00 | Ox 3F | 0x 80 | Ox 63 | Ox 2A

8.6.2 Slave computer response format:

Register start address Qty of registers CRC16
1D address |Function cod
High byte Low byte High byte Low byte Low byte High byte
Erample ] Measurec | 0x071 0x 10 0x 00 0x12 0x 00 0x 02 OxE1 0x CD

MNate: the measured value is offset by 1.00, floating point number 1.00 converts to hexadecimal 0X3F800000, ranspose
the high and low positions 0X00003F80 and write 0X0012,

8.7 Write integer

8.7.1 Host computer transmission format:

Register start addrass | Wite register data in hexadecimal integer CRC16
ID address |Funclion code|
High byte Low byte A B Low byte High byte
Example 1
\Write device agdress| 0% 01 0x 06 Ox 00 0x19 0x 00 Ox 02 Ox D9 0x CC

8.7.2 Slave computer response format:

Register start address | Write register data in hexadecimal intagar CRC186
10 address |Function cod
High byte Lo bryte - B Low hyta High byte
I B N N3 1 0x 06 0x00 | Ox19 0x 00 0x 02 0x D9 0x CC

Mote: change the local computer address 1 to address 2 and write the hexadecimal number Ox 00 02 into register Ox 00 19,
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8.8 Calibrating instructions

8.8.1 Before calibration

Write the residual chlorine calibration value to the sensor before calibration;

If the calibration is 1.0mag/L, write the current data to the Ox24 register;

{Floating point 1.0 to hexadecimal number is 3FB00000, high and low transposition is 00003F80);
Send command : 01 10 00 24 00 02 04 00 00 3F 80 EO 14,

8.8.2 The first point Zero calibration:

The sensor is cleaned and dried and put into the residual chlorine Omg/L sclution;
Send command : 01 03 00 66 00 01 64 15;

After the measured AD value is stable, read the AD value in the Ox66 register;
Write the instruction to confirm the calibration to the Ox 3E register;

Send command: 07 06 00 3E 00 FF A8 46.

8.8.3 The second point High point standard calibration:

The sensor is cleaned and dried and put into the residual chlorine 1.0mg/L solution;

Send command : 01 03 00 66 00 01 64 15;

After the measured AD value is stable, read the AD value in the Ox66 register;

Write the instruction to canfirm the calibration to the Ox 3F register;

Send command : 01 06 00 3F 00 FF F9 86;

The residual chlorine sensor generally only needs to calibrate the high point, and may also calibrate both
of the high and low points.

End of calibration
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8.9 Address description

Name Hosting |

Measurements 03X 0001

Temperature 0X 00 03
measurement

Current output value | 0X 0005

Warning 0X 0007

Upper limit of

measurement 0% 00 04

nurnl::er_ .

! floating point

Data type i

floating point

floating point

Integer

| floating point

Length | Read/write | |

2 read

read

read/write

Upper limit of measurad value

Description
starage location for measured value
Storage location for measured temperature

Output current based on FCL measurements

01: Measurement exceeds the upper limit;

02: Measurement exceeds the lower limit

03: Temperature exceeds the upper limit; i
04: Temperature exceeds the lower limit

(20mA corresponding value)

Lower limit of

measurement oxoooc

Upper temperature hmit| 00X 00 OE

| floating paint |

floating point -

read/write

read/write

0X 0010 |

Measured value offset 0xX o012

Temperature offset

0xX 0014

| floating point i

floating point

¢ readfwrite

read/write

read/write '

Damping coefficient | oy op 16

| floating paint |

Integer

read/write

| Adjust temperature value

| 0-10

Lower Iimit"of measurement valu;
(4mA corresponding value)
L.Ilpper tq.erlnperat;ulre |ir‘|'.li.l :

Lower temperature mit
Aliistresanenent.

Device address DX 0019

Baud rate oxXoo1a

Restore default 0¥ 001B

Integer

Integer

Integer

read/write

read/write

write

| 1-255

0=2400, 1=4800, 2=9600
3=19200, 4=38400 i

Standard solution value! 0X 00 24

PH compensation 0X 00 34

Manual temperature
Zero calibration
Slope calibration

Measured AD

00X 00 66

prohibits read and write data.

floating point

floating point

floating point

Integer

Integer

Integer

read/write |

read/write

read/write

25°C

write

write

read |
|

Mote: When reading register data, do not continuously read more than 20 registers, the address register that does not list
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8.10 Common instruction examples

Function

Send command

Return command

Remarks

Read measurad valus

01030001000295CB

0103042C81409152E7

The 20814091 change order
1o A0A12CE1 and its Noaling
poir ts 4.53

Read temperature

The 72374108 chanpa order

2 oad empers 0103 00 03 00 02 34 DB 0103 04 72 37 41 DB 20 B | ibarasrurd i ouira
3 bl 0103 00 05 00 02 D4 DA 0103 04 00 00 41 40 CB 93 | in4146oogd s s sirs
4 Read waming 01 03 00 07 00 01 35 CB 0103 02 00 00 B8 44 i,

5 Yirte meAsLrMTNt 01 06 00 08 0001 C9 CB 0106 D0080001C9CB Sat 1o residusl chiorine mods
6 Wrils upper imi gé l‘i’ gg 32 gg DS 0110000A 000261 CA | [ uspsr massuromarn
7 b R 011000 0C 00 02 81 CB The lower megsuramers
8 Wil il g:] -112 gg gg 2[; Defni 0110 00 OE 00 02 20 0B Thappeer Isenperaire
9 | tomporatura im T g 011000100002400D | Ilows irserure
i ||| e L i 011000120002 E1CD setto 100

11 | write tamparaturs offsa g;;sgg E;g’g Dz 400 0110001400 02 01 CC Sotta 100

12 [wrie damping cosficent| 01 06 D0 16 00 01 A9 CE 0106 00 16 00 01 A9 CE Satta

13 | write device address 0106 00 19 00 02 D9 CC 010600 19 00 02 D9 CC Settoz

14 Wit e i 01 06 00 1A 00 00 A8 0D 0106 00 1A 00 00 A8 0D saito 2400

15 Write restore default 01 06 00 1B 00 FF B9 BD 01 06 00 1B 00 FF B9 8D e
16 [ maarempeire) 07 1000 3409020400 011000 3A 0002 61 C5 Setio200

17 | write zero caibeation 01 06 00 3E 00 FF A8 46 010600 3E00FFAB46 | Confimiocalibration zers
18 | wris lope calibration | 01 06 D0 3F 00 FF F9 86 010600 3F 00 FFF986  |confimuocalibration siope
19 | Read measured AD 0103 D0 66 000164 15 0103 D2 2E E0 A4 6C 2EE0 wma 1o ntaper 12000
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9. Maintenance and storage

9.1 The sensor should be cleaned regularly .The chlorine membrane should not be broken when disassembling
and rinsing. The chlorine membrane on the sensor should not be wiped with filter paper or sandpaper.

9.2 If the membrane head is fouled and clogged, the electrolyte is dry, lack or to be contaminated, it should be
stopped using and the membrane head should be removed and cleaned.

9.3 After cleaning the sensor, replacing the membrane head, adding electrolyte, and after long-term storage, it
needs to be polarized and calibrated before use.

9.4 The cable connector must be kept clean, dry, free from moisture, water, or acids, alkalis, salts, etc.

9.5 If no water flow or sensor is stopped using for short period on site, the sensor should be taken out, cleaned
and covered with protective sleeve containing water for preservation; When the sensor is not used for a long
time, drain the electrolyte, thoroughly clean the anode and the cathode with deionized water at 30 *C~40 °C,
dry it and put on the protective cover. Place it in a dry place for storage at room temperature,

9.6 Electrochemical sensors will naturally age and fail after long-term storage, it is recommended to use it as soon

as possible after purchasing.

10. Troubleshooting

10.1 If the measurement is not accurate, mostly because the condition of residual chlorine sensor has changed,
so it is necessary to check whether the residual chlorine sensor is in good condition. The residual chlorine
sensor is not easy to damage, generally the membrane head would be damaged or fouled, electrolyte would
be polluted or lack, user needs to replace the membrane head , add or change electralyte.

10.2 Moedbus troubleshooting:

Problem Possible reason ! Solution
R T iy that the Seftings match the Modbus master device -
Settings, and verify that the Modbus master device parity chick
{.fssetiobone

: The baud rate, or stop bit does not match
ithe Modbus master settings

Rs232 or RS485 cable is faulty Replace/repair cables :
LT T P heck the termination or offset Seftings for all network devices. -
Only the endpoints of the network should be turned on and

: terminated, and there showld be only a paint an the network to

Modbus no response i
Mo network offsets and terminations, or network
i offsers and terminations are not suitable

! The slave ackdress is incorrect, or the slave address is |
: the same as the address of another bus device

Werify that the register is supported
Verify that the requested register data type matches the Modbus -
o master device request; for example, you cannot access a floating
: point data using 2-byte integer dataWhen a floating paint data
(2 registers /4 bytes) is requested, two registers must be requested |
i @t the same time :

: Register not supported

Madbus abnormal responge  Incorrect data type

11. Warranty

The sensor has a one year warranty period. As long as the damage is caused by improper use of non-human within
the warranty period, please prepaid freight, pack the sensor and ship it back, we will repair it for you free of charge.
We will analyze the reasons for the damage of the sensor, if the damage exceeds the warranty conditions, we need
to charge the repair fee.
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