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SYMBOLS USED IN THIS MANUAL 

The  symbol is used throughout this document to highlight important information. The definitions of each 

term used where it is found are as follows: 

 

CAUTION 
An instruction that draws attention to the risk of damage to the product, process 

or surroundings. 

INFORMATION Further reference for more detailed information or technical details. 

NOTE Clarification of an instruction or additional information. 

WARNING An instruction that draws attention to the risk of injury or death. 

 

 WARNING: Although Warning hazards are related to potential personal injury, and Caution hazards are 

associated with material damage, it must be understood that operation of damaged 

equipment could lead to personal injury or death. All Warning and Caution hazards shall be 

complied with. 
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HANDBOOK DESCRIPTIONS 

This handbook is part of a library of handbooks that cover the full operation of the OIW Series of products. The 

table below indicates the handbooks available. Please ensure that you have read all handbooks required for your 

job function. 

 Note: Please ensure you have the latest version of these documents – password protected copies of the 

documents together with a table of the latest revisions are available on-line at: 

http://www.advancedsensors.co.uk/downloads  

and click on Documents on the left hand side of the screen. 

The passwords may be obtained directly from Advanced Sensors Ltd.      Key    ✓ = Required 

 O = Optional 

Code Handbook Description OIW EX Model 

OIW-
HBO 

  

1
0
0
 

1
0
0
P
 

1
0
0
0
 

1
0
0
0
P 

4
0
0
 

0001 Installation  
Hardware related details required for the physical 
installation of the OIW-EX Series of units. ✓  ✓  ✓ 

0002 User  
An overview of the operation of the OIW-EX Series 
of products and details how to configure the unit.  ✓ ✓ ✓ ✓ ✓ 

0003 Data Logging  
Information on how to access and examine the data 
log and system log files. ✓ ✓ ✓ ✓ ✓ 

0004 
Remote 
Access  

How to control the OIW-EX Series of units remotely. 
✓ ✓ ✓ ✓ ✓ 

0005 Spectrometer  
Operation of the spectrometer and associated 
Spectrometer files.   ✓ ✓ ✓ 

0006 
Wireless 
Controller  

Set up and use of the handheld wireless controller. O O O O O 

0007 Flush Valve  
Operation of the OIW-EX Series of units when a 
Flush Valve is fitted. O  O  O 

0009 Microscopy  
Operation of the OIW-EX Series of units with 
Microscopy files.     ✓ 

0010 
Hart & 
Modbus  

Overview of HART integration and Modbus 
installation and configuration. O O O O O 

0011 
In-Line Probe 
User  

Operation of the OIW-EX Series of units with an 
In-Line Probe.  ✓  ✓  

0012 
In-Line Probe 
Installation 

Installation of the OIW-EX Series of units with an 
In-Line Probe.  ✓  ✓  
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SECTION 1 – MANUAL OVERVIEW 

 

1.1 – INTRODUCTION 

 

 CAUTION: Equipment used in a manner not specified in this handbook the sensor may not function 

correctly and protection provided by the equipment may be impaired. 

 CAUTION: No OIW software or product configurations shall be altered without prior consent from 

Advanced Sensors Ltd. 

 CAUTION:  This handbook only covers the operation of the HART Communications Interface and NOT 

the installation. 

 NOTE: This manual also describes the installation and configuration of the Modbus HCS unit converter 

for units with this additional option.   

 NOTE: For the basic operation of Advanced Sensors Ltd OIW-EX Series of Oil in Water Monitor Systems 

please refer to the applicable User Handbook. 

 

The OIW Series of analyzers have been designed with maximum flexibility in mind enabling them to be 

configured to suit different customer requirements.   HART communication settings are configured during 

manufacturing according to customer requirements and shall not be modified without the express permission of 

Advanced Sensors Ltd.   Modbus is an optional addition to units already equipped with HART.  Please consult your 

unit documentation (i.e. Purchase Order) to confirm the Modbus option.   

 

This Handbook provides user information on the following communication peripherals used with the Advanced 

Sensors Ltd OIW Series of Oil in Water Monitor Systems: 

• HART -  interface overview in the OIW software, protocol settings and commands 

• Modbus (optional) – mounting the HCS converter, configuration and hook up examples. 

• Verification of HART and Modbus outputs  
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SECTION 2 – HEALTH & SAFETY  

 WARNING: This document relates to electrical equipment of substantial weight. Health and Safety 

section of the Installation Handbook must be read carefully and understood before using 

this equipment.  

 NOTE: Warning hazards are related to potential personal injury, and Caution hazards are associated 

with material damage, it must be understood that operation of damaged equipment could lead 

to personal injury or death. All Warning and Caution hazards must be complied with. 

2.1 – GENERAL HEALTH & SAFETY 

1. The equipment is designed for use in Hazardous Areas therefore shall not be opened without first 

obtaining the required ‘hot’ permits. 

2. All warning labels on the equipment and packaging shall be observed. 

3. Installation shall only be carried out by qualified trained personnel, in accordance with the information 

in this manual and under local Health and Safety procedures. Failure to comply with these instructions 

may compromise the equipment’s protective features and result in potentially dangerous consequences 

or, may cause the system to operate incorrectly.   

4. Commissioning, servicing and repairs shall only be carried out by Advanced Sensors trained personnel. 

5. There are NO USER-SERVICEABLE PARTS within the unit.  Therefore no requirement exists for the door to 

be opened, unless for the express purpose of installation or servicing.  Any unauthorized repairs or 

modifications will not be under-written by the manufacturer.   

6. Ensure all sources of power to the system have been disconnected prior to opening the unit. 

7. Safety precautions shall be taken when working with all pipe work subjected to internal pressure or high 

temperatures. 

8. If any physical damage occurs to the enclosure, display window or connection glands, then the power 

must be removed immediately and the manufacturer, or their approved agent, contacted for servicing. 

9. An annual service is recommended and should only be performed by the vendor (Advanced Sensors Ltd.), 

or their approved agent, to ensure continuous optimum performance. 

 

2.2 – EXPLOSION SAFETY 

1. The equipment is contained within a flameproof enclosure.  The integrity of the enclosure shall only 

remain intact if the equipment is maintained as manufactured. No parts shall be replaced, modified or 

substituted without the express consent of the manufacturer or their authorized representative. 

2. In the event of physical damage to the sealed enclosure, window or connection glands, the power must 

be immediately removed and the manufacturer or their authorized representative contacted for 

servicing. 
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 3. Local site ‘hot’ working procedures, including permits, must be strictly adhered to as the equipment 

may present a local ignition source when the enclosure door is opened and the unit powered up.  Once 

the door is closed the 14 x Cap head peripheral bolts shall be tightened to a torque of 30.0 Nm. 

4. All unused ports in the base of the enclosure shall have an ExD approved brass M25 plug fitted and shall 

be tightened to a torque of 33Nm. 

2.3 – ELECTRICAL SAFETY 

1. The EX system is designed to operate off one of 2 nominal power variants: 115VAC or 230VAC.   

2. It is the responsibility of the INSTALLER to ensure compliance with the regional requirements for 

electrical safety regarding the provision of a compliant earth, earth bonding, adjacent electrical 

isolation and circuit protection.   

3. The enclosure shall be grounded via the external earth point, using an earth conductor, and once 

installation is complete the system shall be inspected for compliance with regional requirements.  

 NOTE: Ensure the analyzer voltage and the supply voltages are compatible BEFORE commencing the 

installation. 

 

2.4 - MECHANICAL SAFETY  

1. The system - without the optional sunshade - weighs 93.5 kg (aluminium enclosure) or 141 kg (stainless 

steel enclosure) (including the enclosure, stand, flow valve and Measurement Chamber).  It is the 

customer’s responsibility to ensure appropriate H&S compliance for the movement and manual handling 

of this unit. 

2. Installations where the process water temperature may be high it is the customer’s responsibility to 

comply with any regional H & S signage requirements. 

 CAUTION:  The analyzer unit, including peripherals (i.e. measurement chamber, flow valve and stand), 

is heavy and weighs more than 90kg.  To prevent injury, all movement of the analyzer shall 

comply with local H & S procedures. 

 

2.5 – OPTICAL SAFETY 

The system uses a Class 3R laser as part of its measurement process. The light from this source is contained 

within the measurement chamber and is safe during normal operation. Power to the laser, or the unit, should 

not be applied when the unit is disassembled.   Use caution when the cover is removed from the inspection 

window to prevent direct eye exposure. 
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SECTION 3 – HART COMMUNICATIONS INTERFACE OVERVIEW 

The HART Protocol was developed in the mid-1980s by Rosemount Inc. for use with a range of smart measuring 

instruments. Originally proprietary, the protocol was soon published for free use by anyone, and in 1990 the 

HART User Group was formed. In 1993, the registered trademark and all rights in the protocol were transferred 

to the HART Communication Foundation (HCF). The protocol remains open and free for all to use without 

royalties. 

The OIW Series of Analyzers provide a wealth of data beyond the scope of the low baud rate HART protocol. 

Some of the features NOT supported by the HART protocol include: Remote backup of data logs, remote 

software upgrades, access to the spectral analysis (EX-1000 units only), remote access to four data graphs, 

remoter configuration, sophisticated alarm reporting and acknowledgment system. For this reason it is highly 

recommended that all customers utilize the remote Ethernet access which provides all these features and more. 

This document will detail the HART commands covered by the OIW Series of analyzers to integrate in with a 

HART control interface. 

3.1 - CONFIGURATION SOFTWARE INTERFACE 

HART features are configured during product manufacturing.  Access to the HART options from the Configuration 

Options menu select the ‘Ext. Input & Output’ button.  A dialogue box will open, as in Figure 1, select the 

‘External Data Outputs’ tab to view the ‘HART Data’ section.  

 

Figure 1: The General Configuration – HART Settings Tab 

 

Alternatively this information can be updated via the HART interface. NOTE: when updated via the HART 

interface a new data log will be created and the updates stored in the units configuration. 

http://www.advancedsensors.co.uk/
http://www.paclp.com/


 

 

 

 

 

Page 9 of 23                           www.advancedsensors.co.uk | www.paclp.com 

A.S. Document Number: 

OIW-HBO-0010-EX-005 

Revision: 5.0  

Date: 25th February 2016 

 
SECTION 4 – COMMUNICATIONS LINK 
 

4.1 – HART PROTOCOL SETTINGS 

The following settings must be used to communicate with the OIW over HART: 

• Poll Address: 0 

• Number of preambles: 5 

• Baud Rate: 9600 

 

4.1.1 – HART Commands 

The table below details the HART commands implemented. The OIW does not have a defined manufacturing ID, 

and therefore uses the default DD. 

Command Data in command Data in Reply 

# Function Byte Data Type Byte Data Type 

0 Read Unique Identifier  None  

0 

1 

2 

3 

4 

5 

6 

7 

8 

9-11 

254 (expansion) 

251 (Mfg ID (None)) 

0 (device ID) 

5 (Num Preambles) 

0 (Cmd Revision) 

0 (Device cmd Rev) 

0 (HART SW Rev) 

0 (H/W Rev) 

0 (Device Flags) 

0 (Device ID) 

 

1 Read Primary Variable  None  
0 

1-4 

N/A 

PPM Valve (PV1) 
 

3 
Read dynamic 

variables 
 None  

0-3 N/A  

4 139 (PPM), 169 (PPB) or 

57(%) 

5-8 PPM Valve (PV1) 

9 32 (DegC) or 33 (DegF) 

10-13 Temperature Value 

(PV2) 

14 N/A 

15-18 Current Flow In Use* 

(PV3) 

19-23 N/A 

12 Read Message  None  0-23 Message (32 Char) 
 

13 Read Tag, Descriptor, 
Date 

 None  0-5 

6-17 

18-20 

Tag 

Descriptor 

Date 

(A) 

(A) 

(D) 

14 Read PV sensor 
information 

 None  0-2 

3 

Sensor Serial number 

139 (PPM), 169 (PPB) or 
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4-7 

8-11 

18-20 

57(%) 

Upper sensor Limit 

0 

0.01 

(F) 

(F) 

(F) 

15 Read Output 

Information 
 None  0 

1 

2 

 

3-6 

7-10 

11-14 

15 

16 

0 

0 

139 (PPM), 169 (PPB) or 
57(%) 

Upper sensor Limit 

0 

0 

0 

0 

 

16 
Read final assembly 

number 
 None  0-2 0  

17 Write Message 0-23 Message (32 

chars) 
(A)  As in command  

18 Write Tag, Descriptor, 

Date 
0-5 

6-17 

18-20 

Tag (8 chars) 

Descriptor (16 
chars) 

Date 

(A) 

(A) 

(D) 

 As in Command  

*’Current Flow In Use’ is only applicable to Dual Flow System, where 0=Flow 1, 1=Flow 2. 
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4.1.2 – Control Messages 

Within the HART command are 17 several control messages can be passed to the OIW Series units. These 

commands are detailed in the table below: 

Command: Action / Response: 

STARTCYCLE Starts the Units Measurement cycle. No action taken if cycle already started. 

STOPCYCLE Stops the Units Measurement cycle. No action taken if cycle already stopped. 

GETCYCLESTATE 

Returns the current state of the measurement cycle. The response is either: 

CYCLE RUNNING or 

CYCLE STOPPED 

SPECTRAMANUAL Takes a manual spectral reading. If system is stopped no action is taken. 

SPECTRAFREQ=F 
Sets the frequency at which spectral readings are taken. Where F is a number 

between 0 and 9999. 

GETSPECTRAFREQ 

Get the current frequency at which spectral readings are taken. The response is 

of the format: 

SPECFREQ=F (where F is the frequency) 
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SECTION 5 – OIW WITH MODBUS OPTION 

 NOTE: The following section applies only to analyzers purchased with the Modbus option.    

5.1 – INTRODUCTION  

OIW analyzers purchased with the Modbus option are supplied with an HCS HART to Modbus RTU converter unit. 

The HCS HART to MODBUS RTU converter unit takes the HART data transmitted by the OIW analyzer and converts 

it into MODBUS RTU communication protocol. 

The MODBUS RTU data is then transmitted from the HCS converter via an RS-485 Serial link to a Modbus based 

host computer. This allows the OIW analyzer to be integrated into MODBUS RTU based monitoring systems. 

 

5.1.1 – Mounting the HCS Converter  

The HCS converter is a peripheral to be used with the OIW analyzer and therefore cannot be mounted within the 

analyzer enclosure. 

The HCS comes with a DIN rail mounting bracket for ease of installation and it is recommended that the HCS 

converter unit is mounted on the DIN rail within a control station/cabinet.  

The HCS converter can be mounted up to a maximum of 1.5 Km from the OIW analyzer, and the HCS converter 

can be a maximum of 1.6 Km from the Host control computer (@ default 9600 Baud Rate). 

 

5.1.2 – General Requirements 

The HCS requires a 9-30VDC power supply (not supplied) and it is recommended the power supply be set to 

output 24VDC and be capable of supplying 2W as a minimum. 

The HCS converter, when supplied with at least 24VDC, is capable of supplying TX power (loop power) at a 

regulated 23.2 VDC +/- 3% @ 24mA. 

The HCS converter is dedicated to the OIW analyzer and as such should only be used on a point to point basis. 

The set Modbus device address for the HCS converter should be left at the default value of 1. 
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5.2 – HCS CONVERTER CONFIGURATION 

 
For correct operation the HCS converter should be configured for use prior to bringing on line. 

The HCS converter unit is supplied with a propriety USB cable.  The USB cable connects the HCS converter unit 

to a local laptop or pc.   Communication between the HCS converter unit and the pc is through a software 

configuration utility (see below for link).  

 

5.2.1 – Configuration Utility Installation 

The HSC Converter unit configuration utility is available on disk and available for download from the following 

web URL: http://www.miinet.com/Portals/0/ConfigSoft/HCS_v3_6d_PC_Configuration_Software_Moore_Industries.exe 

The HSC USB cable software and drivers are available on disk and available for download from the following web 

URL: http://www.miinet.com/Portals/0/ConfigSoft/MIIUSBCable_v2_0d_PC_Configuration_Software_Moore_Industries.exe 
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5.3 – CONFIGURATION FOR USE WITH THE OIW ANALYZER 

 
Step 1 – 

A. Install the USB cable drivers and com port detection utility on a Windows based local computer. 

B. Plug the USB cable into any free USB port and run the utility.  This will detect the “COM” port in which 

the USB cable is plugged.  Ensure to note the “COM” port number for use in subsequent steps. 

C. At this point install the HCS converter software utility onto the same Windows based computer. Once 

installed the HCS configuration utility will be used to configure the HCS converter unit for correct 

operation. 

Step 2 –  

A. Plug the HCS USB cable into the HCS converter as shown in Figure 2.  Ensure the HCS converter unit is 

powered with a 9-30VDC supply. 

 

Figure 2: HCS converter PC Hook-up Diagram 

 

B. To verify correct hook-up, the HCS converter unit will display a green light for “READY” and a red light 

for “INPUT”. 
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 Step 3 –  

A. Open the configuration utility.   When prompted select the HCS V4.0 hardware. With reference to the 

“COM” port number noted above in Step 1 B, navigate to the “COMMUNICATIONS” menu on the task bar 

(#1 in Figure 3), then select the correct COM port from the drop down menu.  

B. Close the utility and reopen it. 

C. The utility will begin communications with the HCS converter.  The icon in the ‘Communications’ box 

will turn green and the caption will read “Communications OK” (#2 in Figure 3).  

 

Figure 3: HCS Utility Screen 
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 Step 4 –  

A. Under the ‘HART’ tab, in Figure 4, ensure the parameters entered are as follows:  

Parameter Value  Parameter Value 

Number of HART Devices 1  
Burst Mode Unchecked 

Master Mode Primary  Acquire Additional 
Status 

Checked 

Number of Re-tries 3    

 

 

Figure 4: HCS Utility Screen – HART Tab 
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 Step 5 –  

A. Under the “MODBUS” tab, in Figure 5, ensure the parameters entered are as follows:  

Parameter Value  Parameter Value 

MODBUS Address 1  Floating Point Word Order Standard LSW 

Baud Rate 9600 
 Failed HART Devices Register 

Value 
Set to NaN 

Parity None  Number of Decimal Places 2 

Register Grouping By HART 
Device 

   

 

 

Figure 5: HCS Utility Screen – MODBUS 

 
Step 6 –  

A. Once all parameters and values are correctly entered, select “Transfer” from the Tool bar, Figure 6, 

then click “Download” from the drop down menu.  A dialogue box will open prompting user confirmation 

to download the configuration to the HCS Converter Unit.  

 

Figure 6: HCS Utility Screen – Transfer 
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SECTION 6 - HOOK-UP EXAMPLES 

 

6.1 – EXAMPLE 1 

A typical example where by the HCS converter is providing the loop power and the 4-20mA analogue value is also 

being monitored independently from the MODBUS RTU monitoring data is shown in Figure 7. 

 

 

Figure 7: HCS Hook-Up – HCS providing Tx Power 
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6.2 – EXAMPLE 2 

The example below in Figure 8 shows the HCS converter is passive and the loop power is being provided by an 

external 24VDC supply. The 4-20mA analogue value is also being monitored independently from the MODBUS RTU 

monitoring data. 

 

Figure 8: HCS Hook-Up – HCS passive 
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6.3 – VERIFICATION OF DATA OUTPUTS 

 

6.3.1 – HART Verification 

When hooked-up correctly, the HCS converter will display a green light for “READY” and a green light for 

“INPUT”. If this is not the case revisit the previous sections to check the configuration and hook-up of the HCS 

converter unit. 

With the HCS USB cable connected to the HCS converter and to the local computer, open the HCS configuration 

utility.  

Once the HCS Converter unit and the configuration utility have established communications, verify the HCS 

Converter is receiving HART data from the OIW analyzer by clicking the green play arrow (#1 Figure 9, this starts 

monitoring of the loop) then clicking the “HART Devices 1-8” tab (#2 Figure 9). 

 

Figure 9: HCS Configuration – HART Devices Tab 

 

The HART data from the OIW analyzer will fill the data table under the HART devices section (#3 Figure 9).  As 

the OIW analyzer is the only device on the loop it will always fill the row for Dev 1. 
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6.3.2 – MODBUS RTU Verification 

To verify the MODBUS RTU data is being transmitted from the HCS converter, ensure the local MODBUS 

monitoring computer has a suitable MODBUS monitoring software utility (not provided). 

Ensure the serial com port settings within the MODBUS monitoring utility are set to the same values as the HCS 

converter. By default these values will be: 

• Baud: 9600  

• Data Bits: 8 

• Parity: None 

• Stop Bits: 1 

 

Start the utility and verify with reference to the MODBUS Map (Appendix 1) that the data from the OIW analyzer 

is being transmitted in MODBUS protocol. 
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APPENDIX 1 – MODBUS REGISTER MAP 

For OIW In-Line Probe and Side stream Models 

Description Remarks 

Subsystem name:   

Communication:  RS485 

Redundant No 

Communication Protocol MODBUS RTU 

IP ADDRESS N/A 

SLAVE ID 1 

Baud rate 9600 

Parity None 

Data bits 8 

No. of stop bits 1 

  
Tag Description (Max= 24 characters) 

MODBUS 
Register 
Address 

EX100 30001 

  30002 

  30003 
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