
CONDUCELL PWSE ARC
SENSORS

Operating Instructions

Bedienungsanleitung





Operating Instructions CONDUCELL PWSE ARC Sensors

Page 3 of 44

1. INTRODUCTION 4

2. INTENDED USE 4

3. SAFETY INSTRUCTIONS 4

4. LIABILITY 5

5. INITIAL OPERATION 5

6. ELECTRICAL CONNECTION 6

ELECTRICAL CONNECTION OF THE 4–20 MA CURRENT INTERFACES 7
EXAMPLES OF CIRCUIT ARRANGEMENT (4 – 20 MA) 8
ELECTRICAL CONNECTION FOR THE DIGITAL RS485 INTERFACE 9
EXAMPLE OF A CIRCUIT ARRANGEMENT (RS485) 10
INTERFACE FOR THE SIGNALS ACCORDING TO USP <645> 11
EXAMPLES OF CIRCUIT ARRANGEMENTS FOR USP WARNINGS AND 

ALARMS 12

7. CONFIGURATION AND MONITORING OF THE SENSOR 13

8. PREPARATION FOR THE MEASUREMENT 14

TYPICAL INSTALLATIONS 14
NOT RECOMMENDED MOUNTING POSITIONS 15

9. REMOVAL OF THE SENSOR 16

10. CLEANING 16

11. TESTING AND MAINTENANCE 17

CALIBRATION 17
SELF-DIAGNOSIS FUNCTIONS 18

12. DISPOSAL 19

13. PARTS AND ACCESSORIES 19

14. TECHNICAL DATA 21



Operating Instructions CONDUCELL PWSE ARC Sensors

Page 4 of 44

Operating Instruc tions
CONDUCELL PWSE ARC

1. Introduction
This manual refers to the CONDUCELL PWSE ARC range of conductivity 
sensors from HAMILTON Bonaduz AG. These sensors are compatible with 
all other components of the HAMILTON ARC System, including a complete 
family of intelligent sensors for pH, dissolved oxygen and conductivity 
measurements in a process control. 

Designation Surface quality Order number P/N

CONDUCELL PWSE ARC 
TC 1.5’’

Ra < 0.4 µm 242720

Hamilton ARC sensors are quality products manufactured according to the 
very latest research findings. Follow the instructions given here to be sure of 
optimal safety and durability.

IMPORTANT: These instructions must be read, understood and followed by 
all staff using CONDUCELL PWSE ARC sensors. HAMILTON can assume 
no responsibility for damage and operational disruption arising from failure to 
observe these instructions.

2. Intended use
CONDUCELL PWSE ARC sensors were developed for the measurement of 
the conductivity in pure and ultrapure water.

Other applications and uses are not recommended by the manufacturer. 
HAMILTON will not take liability if damage to persons or equipment arises by 
improper use. For more details about liability, please check chapter 4 below.

CONDUCELL PWSE ARC sensors provide both standard analog (4–20 mA) 
and digital Modbus interfaces. These are built into each sensor and are 
supported directly from the sensor head. They do not require any additional 
equipment such as amplifier or transmitter.

Additionally, for warnings and alarms according to USP <645>, two digital 
outputs are integrated into the sensor.

3. Safety instructions

CONDUCELL PWSE ARC sensors must be used for their intended 
applications, and in optimum safety and operational conditions. The 
specifications (such as temperature or pressure) defined in the section 
entitled ‘Technical data’ must not be exceeded under any circumstances. 
Potential hazards can exist if the sensor is not operated correctly or 
appropriately.

Assembly and maintenance must be performed only by trained personnel.

Make sure that the process connection is tight.

Even when all required safety measures have been complied with, potential 
risks still exist with respect to leaks or mechanical damage to the armature. 
Wherever there are seals or screws, gases or liquids can leak out undetected.

Before removing the sensor from its measurement setup, always make sure 
that no process medium can be accidentally spilled. Especially check that the 
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process pressure is lowered to a safe level.

The built-in temperature sensor can only be used for monitoring the sensor 
conditions, not for controlling the process temperature.

Do not modify the sensor. Any unauthorized modification or manipulation of 
the sensor will invalidate the warranty given by HAMILTON.

4. Liability
The liability of HAMILTON Bonaduz AG is detailed in the document ‘General 
Terms and Conditions of Sale and Delivery (GTS)’, chapter 12.

Hamilton is expressly not liable for direct or indirect losses arising from use of 
the sensors. It must in particular be insured in this conjunction that 
malfunctions can occur on account of the inherently limited useful life of 
sensors contingent upon their relevant applications. The user is responsible 
for the calibration, maintenance and regular replacement of the sensors. In 
the case of critical sensor applications, Hamilton recommends using back-up 
measuring points in order to avoid consequential damages. The user is 
responsible for taking suitable precautions in the event of a sensor failure.

5. Initial operation
This CONDUCELL sensor has been carefully tested and is ready for use.  
Always check a sensor for possible defects after first unpacking it. In the 
unlikely event that you find a damaged sensor, return immediately the 
CONDUCELL in its original packing to your HAMILTON representative. 

Fig. 1: Components of CONDUCELL PWSE ARC

1: Socket head with VP8 connector,    2: ARC logo, serial and part number,    
3: TriClamp 1.5’’,    4: Insulation,    5: Inner electrode 6: Outer electrode.

The CONDUCELL PWSE ARC sensors are delivered directly from the 
factory already pre-calibrated (according to the operational specifications). 
The integrated 4–20 mA analog interface and RS485 digital interface 
(Modbus RTU) are configured according to factory defaults. The sensor can 
monitor the water quality according to USP <645> criteria. For details, see
the chapter ‘Interface for the signals according to USP <645>’, page 11. You 
can find full details, including serial number and most important specifications, 
on the certificate provided with each sensor.

To be sure to avoid electrical damage to the sensor, carefully follow the 
instructions for electrical connections.

Before using the sensor for measurement, monitoring or regulation, be sure 
to check first its configuration by means of an operational test.

1
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6. Electrical connection
The CONDUCELL PWSE ARC sensor is fitted with a VP8 socket head. The 
eight golden contacts are denoted as pin A… pin H. For easy identification of 
each pin the head has a mark between pin A and pin B. 

Fig 2: Pins of the VP8 socket head

For the easiest and safest connection of CONDUCELL PWSE ARC sensors, 
always use HAMILTON VP8 cables. These are available in a range of 
different lengths.

VP pin Function

A 4–20  mA interface (mA interface #2). 

B 4–20  mA interface (mA interface #1).

C Power supply: +24 VDC (7 to 30 VDC).

D Power supply: Ground.

E USP warning

F USP alarm

G RS485 (A).

H RS485 (B).

Table 1: Pin layout of the VP sensor head

A B C
D

EFG
H
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Electrical connection of the 4–20 mA current interfaces 

The 4–20 mA interface enables direct connection of the CONDUCELL PWSE
ARC sensor to a data recorder, indicator, control unit or PLC with analog I/O. 
Apart from the two wires used for 4–20 mA current loop no additional 
equipment is required for analog signaling. 

CONDUCELL PWSE ARC sensors are delivered from the factory with 
preconfigured analog 4–20 mA interface (see the included sensor certificate).

When using the 4–20 mA interface, pins have the following designations with 
respect to VP cable conductor colors:

CONDUCELL PWSE ARC VP pin VP8 cable

4–20  mA three-wire interface, functions as a 
current sink. It regulates the input current 
according to the sensor measurements. This 
interface needs a separate power supply 
(pin B or C). Factory default is assigned to a 
temperature measurement. 

A Coaxial core 
black 
transparent.

4–20 mA two-wire interface, functions as a 
current sink. It regulates the input current 
according to the sensor measurements. This 
interface can be powered directly from 4–20 
mA two-wire current loop. Nominal power of 
60 mW must be provided. Factory default is 
assigned to a conductivity measurement.

B Coaxial shield
black.

Power supply: +24 VDC (7 to 30 VDC).
Max. power  consumption: 150 mW.

C Coaxial core 
red transparent.

Power supply: Ground. D Coaxial shield
red.

Table 2: Pin layout of the 4-20 mA current interface

The 4–20 mA interface is configured at the factory with the range, value and 
unit for the measurements as indicated on the certificate. Follow the 
instructions in the section entitled ‘Configuration and monitoring of the 
sensor‘ to adjust the sensor according to the requirements of your application. 
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Examples of circuit arrangement (4 – 20 mA)

Fig. 3: Two-wire loop wiring diagram for the 4–20 mA interface (mA 
interface #1). In this wiring scheme the power is not supplied to 
the sensor VP pin C, wherefore the wiring is not applicable to 
sensor with ARC Wi Sensor Adapter. 

Fig. 4: Three-wire loop wiring diagram for the 4–20 mA interfaces. The 
figure represents both 4–20 mA interfaces at pin A and pin B. 

Fig. 5: The safest form of wiring, using an isolation amplifier. The figure 
represents both 4–20 mA interfaces at pin A and pin B.  (For 
detailed technical advice, please contact the technical support at 
HAMILTON.)





Operating Instructions CONDUCELL PWSE ARC Sensors

Page 10 of 44

Example of a circuit arrangement (RS485)

Fig. 6: Wiring diagram for the RS485 interface. 

Fig. 7: Multi-drop bus wiring for the Modbus two-wire mode. Each sensor 
functions as a Modbus slave. 

NOTE!

In the connection scheme shown above, each sensor must have the 
unique Modbus device address for proper communication.

The serial Modbus connection between the RS485 port of the master and the 
corresponding interfaces of the sensors has to be ensured according to the 
EIA/TIA RS485 standard. Only one sensor can communicate with the master 
at any time.
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Interface for the signals according to USP <645>

The sensor can monitor the water quality according to USP <645> by 
activating the USP warnings and alarms. This means the sensor checks if 
the uncompensated specific conductivity is below specific limits, depending 
on temperature. If the conductivity is above a user defined limit, a warning is 
issued. If it is above the limit defined in the table “Temperature limits for USP 
alarm”, page 12, an alarm is issued. Both USP warning and alarms can also 
be retrieved as warnings with the RS485 modbus interface.

Pins E and F are connected to npn transistors inside the sensor which can 
be used as open collectors. Electrical limits and connection examples are 
given below. USP warnings and alarms can be signalized at Pin E and F 
respectively.

If the USP function is activated, the uncompensated raw conductivity is 
measured and it is not possible to set a temperature compensation.

The functionality to issue alarms and warnings according to USP <645> can 
be turned on or off by means of the ARC Sensor Configurator or ARC View 
Handheld.

ATTENTION!

The electric circuit must contain a load resistor. Use only Ohm 
resistive loads. Use capacitive or inductive loads always with
protection mechanism.

ATTENTION!

The electrical values given below must not be exceeded.

Maximum electrical values at VP pin E and F:

Umax: 40 V DC

Imax: 15 mA DC

Pmax: 50 mW

The transistor inside the sensor is capable to sink up to 15 mA.

VP pin Function

C Power supply: +24 VDC (7 to 30 VDC).

D Power supply: Ground.

E USP warning

F USP alarm

Table 4: Pin layout of the USP <645> digital interface
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Examples of circuit arrangements for USP warnings and 
alarms

Fig. 8: A basic setup.

Fig. 9: A galvanic separation of the sensor from a control module can be 
achieved by means of an opto coupler.

Fig. 10: If an inductive load is used, a free-wheeling diode must be 
connected parallel to it.

Sensor

VP pin E or F

VP pin D

Ground

Power source

+

-

Load resistor

Opto Coupler

npn Transistor

Sensor

ILVP pin E or F

VP pin D

Ground

Power source

+

-

UT

Load Resistor
npn Transistor

Sensor

ILVP pin E or F

VP pin D

Ground

Power source

+

-

Load Resistor

npn Transistor
Inductive Load
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USP <645> alarm limits

Temperature
range in °C

Conductivity limit
in µS/cm

0 – 5 0.6
5 – 10 0.8
10 – 15 0.9
15 – 20 1

20 – 25 1.1
25 – 30 1.3
30 – 35 1.4
35 – 40 1.5
40 – 45 1.7

45 – 50 1.8
50 – 55 1.9
55 – 60 2.1
60 – 65 2.2
65 – 70 2.4

70 – 75 2.5
75 – 80 2.7
80 – 85 2.7
85 – 90 2.7
90 – 95 2.7

95 - 100 2.9
100 3.1

Table 5: Limits for USP alarms

7. Configuration and monitoring of the sensor
Two options are available for the configuration and monitoring of a sensor:

1. Personal computer or notebook. The following additional equipment 
and software is also required:

- HAMILTON USB-RS485 Modbus converter (P/N: 242411) 

- HAMILTON freeware ‘ARC Sensor Configurator‘ available at 
http://www.hamiltoncompany.com (follow the instructions in the 
Configurator’s user guide for installation and operation).

- Demo Cable (P/N: 355194). This cable includes a power 
adapter to supply the sensor with operation power, and a plug 
to connect the two RS485 conducting wires (yellow and brown) 
to USB-RS485. If you use a standard VP8 cable, you must 
supply the sensor with an external power source (pin C: 24 
VDC; pin D: Ground).

2. HAMILTON ARC View Handheld Package (P/N: 242180). The 
handheld package represents an ideal desktop solution for the ARC 
sensor management. The ARC View Handheld included in this 
package is a compact mobile wireless device with long battery life 
and broad functionality.  When using the Handheld as a mobile 
wireless device, each ARC sensor requires an ARC Wi Sensor 
Adapter (P/N: 242170).

The digital RS485 interface of the CONDUCELL PWSE ARC sensor can 
be accessed by operators working within a three-tier hierarchy. Operator 
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hierarchy levels and factory default passwords are shown in the table 
below. 

Operator
status

Operator
Level

Password 

User U Not required

Administrator A 18111978

Specialist S 16021966

Table 6:  Operator levels

Users can read basic data from sensor. Administrators can also calibrate 
sensors. Specialists can calibrate and configure sensors, and can see all 
data.

8. Preparation for the measurement
Ideally, the sensor is mounted in a way that no air or solid deposits can get 
stuck in the sensor. The sample medium should flow directly into the sensor 
at the tip and leave through the side holes (see Fig. 11-13).

Prepare the sensor for measurements as follows: 

1. Remove the protective caps from the VP head. 

2. Make sure that the sensor is configured as required. If in doubt, test 
as described in the section entitled ‘Electrical connection: RS485 
Modbus interface’.

3. Installation of the sensor (TC 1.5’’). 

4. Attach the CONDUCELL PWSE ARC sensor according to the 
section ‘Electrical Connection‘ in the desired configuration (analog 
4–20 mA interface, digital RS485 interface or both).

The sensor signal stabilizes itself within few minutes. The sensor is factory 
pre-calibrated and ready for use. However, if an on-site calibration is 
necessary, a calibration can be performed via RS485 by means of the ARC 
View Handheld or personal computer. 

Typical installations

The sensor should point against the flow of the solution, and it should allow 
the liquid to leave via the side holes. Recommended mounting position:

Fig.11: No air bubbles and deposits can be caught at the sensor tip.


