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1 INTRODUCTION 

Queensland Urban Utilities (QUU) had (until recently) a number of sites in the Scenic Rim, 

Somerset and Lockyer Valley service delivery areas having no telemetry and/or visibility to 

the (then existing) SCADA system. 

These sites included the following; 

 Sewage Pump Stations (SP), 

 Sewage Treatment Plants (STP), 

 Water Treatment Plants (WTP) and 

 Water Supply Reservoirs. 

Hence; plant operators – in the above service delivery areas – had no knowledge of any 

pump fault, site overflow condition and/or loss of power condition without actually 

attending site. 

To address the above issues; QUU required any/all (remote) sites be monitored via radio 

telemetry network connected to QUU’s SCADA stations. 

This project provides radio telemetry connection from remote sites back to the Regional 

SCADA Master Stations. (In regions that did not have an existing telemetry network, the 

project established a local SCADA Master Station and the associated radio network to the 

specified sites) 

In addition; a number of sewage treatment plants (STPs) in the Lockyer Valley, Scenic Rim 

and Somerset regions did not have automated water quality monitoring systems on the 

final effluent outflows. 

To address the above issues; QUU required any/all effluent monitoring systems in the 

(identified) STP sites be automated and have telemetry connection to the Regional 

SCADA Master Stations. 

On a number of water supply reservoirs in the Lockyer Valley; the (existing) chlorine dosing 

system did not include an (automated) water quality monitoring system on the reservoir 

outlet to the trunk main. 

To improve system monitoring (For water supply compliance); this project installed four (4) 

free chlorine analysers at the reservoir outlet, up-dated the (existing) system to full 

automation with telemetry connection back to the Regional SCADA Master Station. 

On a number of water treatment plants (WTPs) in the Scenic Rim (Canungra WTP, 

Kooralbyn WTP, Rathdowney WTP and Kalbar WTP); SEQ Water and QUU had been sharing 

SCADA and telemetry systems. 

This project implemented the SEQ Water/QUU (agreed) separation protocol by separating 

SEQ Water and QUU assets. 
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1.1 DOCUMENT OVERVIEW 

The information contained in this operations manual has been extracted from the specific 

vendor documentation, functional descriptions and/or arrangement and assembly 

drawings – with the basic structure of the manual being divided into four (4) areas for 

each system and a particular section for job plans. 

 Overall System Description – A basic, not too technical description of the process 

involved, what each remote telemetry unit (RTU) and analyser panel consists of 

and basic operating data. 

 Site Specific Data – Where the various installations have taken place, including site 

addresses, GPS Co-ordinates, Asset ID’s installed on site and any/all data/alarms 

transmitted from site. 

 Network Topology– Basic network diagrams on how all the sites communicate to 

the relevant areas. 

 Basic Operating Procedures – The basic procedures to be aware of on site. (Most 

sites are for monitoring only). Also included in this section is basic fault finding 

assistance. 
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2 REMOTE TELEMETRY (RTU) AND ANALYSER SET-UP 

2.1 PROCESS OVERVIEW 

Within the SCADA systems; a remote telemetry unit (RTU) is a device (Installed at the 

remote location) to conduct the following; 

 Collect data, 

 Code the data to a (transmittable) format and 

 Transmit data back to a central station and/or master. 

In addition; an RTU collects information – from the master device – and implements any/all 

processes (As directed by the master device). 

A remote telemetry unit is equipped with the following; 

 Input channels – For sensing and/or metering, 

 Output channels – For control, indication and/or alarms and 

 Communications port. 

An RTU may consist of one (1) (complex) circuit card – consisting of various sections, 

utilised for a custom-fitted function or consist of many circuit cards including CPU or 

processing with communications interface(s), and one or more of I/O cards. 

For this project; both Radtel and Elpro remote telemetry units (RTUs) are utilised to collect 

data – from the field – and transmit to the (corresponding) Council master RTU via a radio 

network. 

Each RTU is configured and programmed to connect to the (radio) network and 

communicate with Council master RTU automatically. 

In addition; the SCADA pages are modified to monitor any/all (receiving) data. 

For some sites, new pages are added to the (correspondence) SCADA system – on any/all 

(remaining) sites, the existing pages are modified to include additional data. 

Dependant on (project-specific) requirements, each site provides different data and 

alarms including; 

 Free and total Chlorine, 

 Conductivity, 

 pH, 

 Turbidity, 

 Level, 

 Flow, and 

 Pump Running. 

(Alarms) including; 

 Phase failure, 

 Main supply failure, 

 UPS battery and 

 High, High-High, Low, Low-Low alarms. 

The telemetry system is designed to provide a monitoring facility for some QUU pump 

stations in correspondence with Council SCADA systems; based on (project-specific) 

requirements (As specified by QUU) each site may include the following items; 

 (Elpro or Radtel) Remote telemetry board (RTU) – As specified by QUU; the RTU 

boards at some sites are equipped with Radtel Miri 2006 and other sites with Elpro 

TLX 400, 

 (Blue I Water, WTW, Depolox) Analyser board – As specified by QUU; the analyser 

boards at some sites are equipped with Blue I Water analysers and other sites with 

WTW or Siemens Depolox. (Some sites are not equipped with an analyser). 
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2.1.1 (ELPRO or RADTEL) REMOTE TELEMETRY UNIT (RTU) 

2.1.1.1 RADTEL MODEL MIRI 2006 

The Radtel model Miri 2006 remote telemetry unit (RTU) are utilised on a total of twenty-six 

(26) sites and include the following specifications; 

 Input/Outputs; 

 16 Digital Input (10-35VAC/DC), 

 4 Digital Outputs, 

 8 Analogue Inputs. 

 5 Communication Ports; 

 Port 1 – Internal or external connection via either FFSK to 4800baud or RS232 to 

115kB, 

 Port 2 – RS232 to 115kB, 

 Port 3 – RS485 to 115kB, 

 Port 4 – USB 2.0 Programming Port, 

 Port 5 – Ethernet 10/100Mb/s or RS232 to 115kB. 

 Communications Protocols; 

 Allen Bradley DF1, 

 DNP3.0, 

 GE-Fanuc/Koyo CCM, 

 Modbus RTU/ASCII, 

 Modbus TCP, 

 OPC Server, 

 Radtel Data Communications Protocol (RDCMP), 

 Drivers for other third party devices are also available. 

 Power Supply 

 12 or 24VDC versions available. Power consumption - typical: 

 With on-board radio - Receive only - 2.5W, 

 Transmit - 20W max. 

 Operating Temperature; 

 -20 to +70°C. 

 Weight; 

 With internal data radio or modem - 960g. 

 Dimensions; 

 202 x 178 x 60 (Mounting plate supplied). 
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2.1.1.2 ELPRO MODEL TLX 400 

The Elpro model TLX 400 remote telemetry unit (RTU) are utilised on a total of nine (9) sites – 

each board incorporating one (1) Elpro model TLX400 5 W (UHF) radio and one (1) EL-115S-

12-24/EL-115S-13-24 Elpro serial telemetry input card – and include the following 

specifications; 

 Input/Outputs: 

 One On-board Digital I/O pin. 

 3 Communication Ports: 

 Port 1 – Config Port; An RS232 port requiring an RJ45 connector, 

 Port 2 – Host Port; An RS232 port requiring a DB9 connector, 

 Port 3 – Expansion Port; An RS485 port with connection via two screw-terminals. 

 Communications Protocols: 

 Modbus. 

 Power Supply: 

 15 – 30VDC on 24V input: 

 Receive: 150mA, 

 Transmit: 450mA @ 0.5W, 800mA @ 1W, 1.25A @ 2W, 2A @5W operating. 

 Temperature: 

 -30 to +60°C. 

 Weight: 

 With internal data radio or modem - 960g. 
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2.1.2 PROCESS MONITORING – BLUE I WATER MODEL HG 702 ANALYSER 

The Blue I Water model HG 702 analyser are utilised on a total of seventeen (17) sites to 

measure free chlorine, total chlorine and conductivity. 

The output – from the Blue I Water model HG 702 analyser – is sent to the Council SCADA 

systems for display in the correspondence fields. 

The output – from the Blue I Water model HG 702 analyser – is not to be used for control 

purposes; however, the (installed) system has the capability of providing this function with 

minimal modification. 

The Blue I Water model HG 702 analyser is complete with the following specification; 

 Chlorine Measurement: 

 Indicator: Free and/or Total chlorine, 

 Measurement principle: Ceramic diaphragm and gel filling, 

 Working temperature: 33.8°F to 113°F (1°C to 45°C), 

 Measuring range: 0 – 10 ppm, 

 Maximum operating pressure: 14.5 psi (1 bar), 

 Measuring interval: 2-10 min. 

 Reagents: 

 Reagent type: DPD1, DPD3, DPD4, 

 Reagent use: ~0.033 ml per sample, 

 Average consumption: 1-2 months. 

 Electrical Connection: 

 Power supply: 210-230VAC/0.5A/ 50Hz/60Hz. 

2.1.3 PROCESS MONITORING – SIEMENS MODEL DEPOLOX 5 ANALYSER 

The Siemens model Depolox 5 analyser are utilised on a total of four (4) sites to measure 

free chlorine. 

The output – from the Siemens model Depolox 5 analyser – is sent to the Council SCADA 

systems for monitoring purposes. 

The Siemens model Depolox 5 analyser is complete with the following specification; 

 Chlorine Measurement: 

 Indicator: Free chlorine, 

 Measurement principle: Membrane-covered 3-electrode potentiostatic system, 

 Working temperature: +5 to 45 °C (41 to 113 °F) temp. compensation, 

 Measuring range: 0.05 – 20 ppm, 

 Maximum operating pressure: Non-pressurised or pressurised up to max. 0.5 bar, 

 Measuring interval: 60 s < T90 < 300 s. 

 Reagents: 

 Diluted potassium halide solution. 

 Electrical Connection: 

 Power supply: 210-230VAC/ 50Hz/60Hz. 
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3 EQUIPMENT LISTING 

3.1 SITE (SPECIFIC) ADDRESS, GPS CO-ORDINATES AND ASSETS 

3.1.1 ST051 HELIDON STP 

 Site Information 

 

Site Address 89 Back Flagstone Creek Road, Helidon 

GPS -27.565143, 152.122064 

RTU Radtel model Miri 2006 

RTU Asset ID ST051-RTU-1090-001 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST051-AIT-0780-001 

3.1.2 ST052 FOREST HILL STP 

 Site Information 

 

Site Address Railway Street, Forest Hill 

GPS -27.576995, 152.342984 

RTU Radtel model Miri 2006 

RTU Asset ID ST052-RTU-1090-001 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST052-AIT-0780-001 

3.1.3 ST053 LAIDLEY STP 

 Site Information 

 

Site Address 2 Braham Road, Laidley 

GPS -27.611318, 152.406989 

RTU Radtel model Miri 2006 

RTU Asset ID ST053-RTU-1090-001 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST053-AIT-0780-001 
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3.1.4 R111 (GATTON) WOODLANDS ROAD HIGH LEVEL RESERVOIR 

 Site Information 

 

Site Address 205 Woodlands Road, Gatton 

GPS -27.576584, 152.281457 

RTU Radtel model Miri 2006 

RTU Asset ID R111-RTU-1090-001 

Analyser Siemens model Depolox 5 

Analyser Asset ID R111-AIT-0020-001 

3.1.5 R113 (GATTON) COCHRANE STREET HIGH LEVEL RESERVOIR 

 Site Information 

 

Site Address 40 Cochrane Street, Gatton 

GPS -27.56072, 152.272798 

RTU Radtel model Miri 2006 

RTU Asset ID R113-RTU-1090-001 

Analyser Siemens model Depolox 5 

Analyser Asset ID R113-AIT-0020-001 

3.1.6 R116 TABLETOP LOW LEVEL RESERVOIR 

 Site Information 

 

Site Address (Near) 55 Berghofer Drive, Withcott 

GPS -27.57102, 152.016277 

RTU Radtel model Miri 2006 

RTU Asset ID R116-RTU-1090-001 

Analyser Siemens model Depolox 5 

Analyser Asset ID R116-AIT-0020-001 

3.1.7 R119 MURPHY’S CREEK LOW LEVEL RESERVOIR 

 Site Information 

 

Site Address Hoods Road/Dobel Drive, Upper Lockyer 

GPS 27.486804, 152.054378 

RTU Radtel model Miri 2006 

RTU Asset ID R119-RTU-1090-001 

Analyser Siemens model Depolox 5 

Analyser Asset ID R119-AIT-0020-001 
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3.1.8 SP436 ATHOL TERRACE, BOONAH 

 Site Information 

 

Site Address 20 Athol Terrace, Boonah 

GPS -27.990536, 152.68065 

RTU Elpro model TLX 400 

RTU Asset ID SP436-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.9 SP437 MOUNT FRENCH ROAD, DUGANDAN 

 Site Information 

 

Site Address (Corner) Mount French Road, Dugandan 

GPS -28.004102, 152.680478 

RTU Radtel model Miri 2006 

RTU Asset ID SP437-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.10 SP438 TEVIOT STREET, BOONAH 

 Site Information 

 

Site Address (Easement) 1/3 Teviot Street, Boonah 

GPS -28.002269, 152.685993 

RTU Radtel model Miri 2006 

RTU Asset ID SP438-RTU-1090-001 

Comments 
Cables and conduits installed to (existing) 

Flygt board – Radtel RTU installed. 

3.1.11 SP439 BOONAH – RATHDOWNEY ROAD, DUGANDAN 

 Site Information 

 

Site Address 3/15 Boonah-Rathdowney Road, Boonah 

GPS -28.016378, 152.672077 

RTU Elpro model TLX 400 

RTU Asset ID SP439-RTU-1090-001 

Analyser - 

Analyser Asset ID - 
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3.1.12 SP441 HOYA ROAD, BOONAH 

 Site Information 

 

Site Address 226 Hoya Road, Boonah 

GPS -27.974065,152.688364 

RTU Elpro model TLX 400 

RTU Asset ID SP441-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.13 ST55 ARATULA STP 

 Site Information 

 

Site Address Sawmill Road, Aratula 

GPS -27.979863, 152.558652 

RTU Elpro model TLX 400 

RTU Asset ID ST055-RTU-1090-002 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST055-AIT-0780-001 

3.1.14 SP56 BOONAH STP 

 Site Information 

 Site Address 112 Gorkow Road, Boonah 

GPS -27.994179, 152.707115 

RTU Elpro model TLX 400 

RTU Asset ID ST056-RTU-1090-002 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST056-AIT-0780-001 

3.1.15 SP57 BEAUDESERT STP 

 Site Information 

 

Site Address Lot 1, Drumley Street, Beaudesert 

GPS -27.970317, 152.989656 

RTU Elpro model TLX 400 

RTU Asset ID ST057-RTU-1090-001 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST057-AIT-0780-001 
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3.1.16 ST58 CANUNGRA STP 

 Site Information 

 

Site Address Lot 2, Finch Road, Canungra 

GPS -28.012198, 153.164223 

RTU Radtel model Miri 2006 

RTU Asset ID ST058-RTU-1090-002 

Analyser Siemens WTW 

Analyser Asset ID ST058-AIT-0780-001 

3.1.17 ST59 KALBAR STP 

 Site Information 

 

Site Address 29 Heit Road, Kalbar 

GPS -27.935896, 152.621054 

RTU Elpro model TLX 400 

RTU Asset ID ST059-RTU-1090-001 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST059-AIT-0780-001 

3.1.18 SP60 KOORALBYN STP 

 Site Information 

 

Site Address 2 - 6, Etruscan Road, Kooralbyn 

GPS -28.083647, 152.832972 

RTU Radtel model Miri 2006 

RTU Asset ID ST060-RTU-1090-002 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST060-AIT-0780-001 

3.1.19 SP 390 HOPE STREET, KILCOY (SPS NO. 1) 

 Site Information 

 

Site Address (Corner) Hope Street/Ethel Street, Kilcoy 

GPS -26.947883, 152.561477 

RTU Radtel Cabinet (Backpack) 

RTU Asset ID SP390-RTU-1090-001 

Analyser - 

Analyser Asset ID - 
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3.1.20 SP 391 BROWN STREET, KILCOY (SPS NO. 2) 

 Site Information 

 

Site Address (Opposite) 48 Brown Street, Kilcoy 

GPS S 26 56.116', E 152 33.715' 

RTU Radtel Cabinet (Backpack) 

RTU Asset ID SP391-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.21 SP 392 BROWN STREET, KILCOY (SPS NO. 3) 

 Site Information 

 

Site Address (Opposite) 58 Brown Street, Kilcoy 

GPS S 26 56.022', E 152 33.736' 

RTU Radtel Cabinet (Backpack) 

RTU Asset ID SP392-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.22 SP 393 BROWN STREET, KILCOY (SPS NO. 4) 

 Site Information 

 

Site Address 82 Brown Street, Kilcoy 

GPS S 26 55.860', E 152 33.822' 

RTU Radtel Cabinet (Backpack) 

RTU Asset ID SP393-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.23 SP 394 HEDLEY PARK, KILCOY (SPS NO. 5) 

 Site Information 

 

Site Address Showgrounds Road, Kilcoy 

GPS S 26 56.587', E 152 32.778' 

RTU Radtel model Miri 2006 

RTU Asset ID SP394-RTU-1090-001 

Analyser - 

Analyser Asset ID - 
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3.1.24 SP 395 CONROY STREET, KILCOY (SPS NO. 6) 

 Site Information 

 

Site Address 12 Conroy Street, Kilcoy 

GPS S 26 56.079', E 152 33.976' 

RTU Radtel model Miri 2006 

RTU Asset ID SP395-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.25 SP 398 BANKS CREEK ROAD (#2), FERNVALE 

 Site Information 

 

Site Address 32 Banks Creek Road, Fernvale 

GPS -27.455591, 152.657561 

RTU Radtel model Miri 2006 

RTU Asset ID SP398-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.26 R106 SALEYARD ROAD RESERVOIR 

 Site Information 

 

Site Address Lot 2, Saleyard Road, Kilcoy 

GPS S 26 56.876', E 152 34.532' 

RTU Radtel model Miri 2006 

RTU Asset ID R106-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.27 R107 SALEYARD ROAD RESERVOIR 

 Site Information 

 Site Address Lot 2, Saleyard Road, Kilcoy 

GPS S 26 56.876', E 152 34.532' 

RTU Radtel model Miri 2006 

RTU Asset ID R107-RTU-1090-001 

Analyser - 

Analyser Asset ID - 
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3.1.28 R108 SALEYARD ROAD RESERVOIR 

 Site Information 

 Site Address Lot 2, Saleyard Road, Kilcoy 

GPS S 26 56.876', E 152 34.532' 

RTU Radtel model Miri 2006 

RTU Asset ID R108-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.29 ST45 ESK STP 

 Site Information 

 

Site Address 32 Francis Terrace, Esk 

GPS -27.232497, 152.421194 

RTU Radtel model Miri 2006 

RTU Asset ID ST045-RAD-1090-001 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST045-AIT-0780-001 

3.1.30 ST46 KILCOY REPEATER NO. 1 

 Site Information 

 

Site Address Brisbane Valley Highway, Toogoolawah 

GPS -27.081978, 152.38168 

RTU Radtel model Miri 2006 

RTU Asset ID ST046-RAD-1090-001 

UPS Yes 

UPS Asset ID ST046-UPS-1090-001 

  

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 19 of 1899



 

Contract No: QUU032 Operations Manual 

 

Doc Id: Operation Active Date: 4/11/2010 Urban Utilities Confidential  

Owner warrenl Printed: 13/04/16 Page 18 of 68 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 

 

3.1.31 ST47 KILCOY STP 

 Site Information 

 

Site Address Lot 3, William Street, Kilcoy 

GPS S 26 56.576', E 152 33.316' 

RTU Radtel model Miri 2006 

RTU Asset ID ST047-RAD-1090-001 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST047-AIT-0780-001 

UPS Yes 

UPS Asset ID ST047-UPS-1090-001 

3.1.32 ST48 FERNVALE STP 

 Site Information 

 

Site Address (Near) 198 Banks Creek Road, Fernvale 

GPS -27.444611,152.669384 

RTU Radtel model Miri 2006 

RTU Asset ID ST048-RTU-1090-002 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST048-AIT-0780-001 

3.1.33 ST49 LOWOOD STP 

 Site Information 

 

Site Address Forest Hill Fernvale Road, Lowood 

GPS -27.469154, 152.587416 

RTU Radtel model Miri 2006 

RTU Asset ID ST049-RTU-1090-002 

Analyser Blue I Water model HG 702 

Analyser Asset ID ST049-AIT-0780-001 
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3.1.34 SC1001 KOORALBYN WTP 

 Site Information 

 

Site Address 104 Wellington Bundock Drive, Kooralbyn 

GPS -28.094736, 152.853169 

RTU Radtel model Miri 2006 

RTU Asset ID SC10001-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.35 SC1002 RATHDOWNEY WTP 

 Site Information 

 

Site Address 72 Johns Street, Rathdowney 

GPS -28.215947, 152.867034 

RTU Radtel model Miri 2006 

RTU Asset ID SC10002-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.36 SC1003 CANUNGRA WTP 

 Site Information 

 

Site Address 60 Lamington NP Road, Canungra 

GPS -28.021397, 153.161988 

RTU Radtel model Miri 2006 

RTU Asset ID SC10003-RTU-1090-001 

Analyser - 

Analyser Asset ID - 

3.1.37 SC1004 BOONAH - KALBAR WTP 

 Site Information 

 

Site Address 774 Boonah Fassifern Road, Fassifern 

GPS -27.964797,152.616676 

RTU Radtel model Miri 2006 

RTU Asset ID SC10004-RTU-1090-001 

Analyser - 

Analyser Asset ID - 
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3.1.38 SC1005 SOMERSET DAM WTP 

 Site Information 

 

Site Address (Near) 57 Sieb Street, Kilcoy 

GPS S 26 57.03', E 152 34.14' 

RTU Radtel model Miri 2006 

RTU Asset ID SC10005-RTU-1090-001 

Analyser - 

Analyser Asset ID - 
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3.2 DATA AND ALARMS (TRANSMITTED FROM SPECIFIC SITES) 

3.2.1 ST051 HELIDON STP 

3.2.1.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.1.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.2 ST052 FOREST HILL STP 

3.2.2.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.2.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.3 ST053 LAIDLEY STP 

3.2.3.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.3.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.4 R111 (GATTON) WOODLANDS ROAD HIGH LEVEL RESERVOIR 

3.2.4.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level Yes m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage Yes V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

3.2.4.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault No Healthy 

Surge Protection OK No Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery Yes Low Battery 
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3.2.5 R113 (GATTON) COCHRANE STREET HIGH LEVEL RESERVOIR 

3.2.5.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage Yes V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

3.2.5.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK No Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 
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3.2.6 R116 TABLETOP LOW LEVEL RESERVOIR 

3.2.6.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

3.2.6.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail No Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK No Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 
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3.2.7 R119 MURPHY’S CREEK LOW LEVEL RESERVOIR 

3.2.7.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

3.2.7.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail No Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK No Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 
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3.2.8 SP436 ATHOL TERRACE, BOONAH 

3.2.8.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.8.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.9 SP437 MOUNT FRENCH ROAD, DUGANDAN 

3.2.9.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.9.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.10 SP438 TEVIOT STREET, BOONAH 

3.2.10.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.10.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.11 SP439 BOONAH – RATHDOWNEY ROAD, DUGANDAN 

3.2.11.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.11.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.12 SP441 HOYA ROAD, BOONAH 

3.2.12.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.12.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.13 ST55 ARATULA STP 

3.2.13.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.13.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.14 SP56 BOONAH STP 

3.2.14.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.14.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.15 SP57 BEAUDESERT STP 

3.2.15.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.15.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.16 ST58 CANUNGRA STP 

3.2.16.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity Yes NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.16.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.17 ST59 KALBAR STP 

3.2.17.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.17.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.18 SP60 KOORALBYN STP 

3.2.18.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.18.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.19 SP 390 HOPE STREET, KILCOY (SPS NO. 1) 

3.2.19.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.19.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.20 SP 391 BROWN STREET, KILCOY (SPS NO. 2) 

3.2.20.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.20.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.21 SP 392 BROWN STREET, KILCOY (SPS NO. 3) 

3.2.21.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.21.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.22 SP 393 BROWN STREET, KILCOY (SPS NO. 4) 

3.2.22.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.22.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.23 SP 394 HEDLEY PARK, KILCOY (SPS NO. 5) 

3.2.23.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.23.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.24 SP 395 CONROY STREET, KILCOY (SPS NO. 6) 

3.2.24.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.24.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.25 SP 398 BANKS CREEK ROAD (#2), FERNVALE 

3.2.25.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Wet Well Surcharge Imminent Yes N/A On Status: Surcharging 

3.2.25.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault Yes Healthy 
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3.2.26 R106 – R108 SALEYARD ROAD RESERVOIR 

3.2.26.1 DATA 

Description Available Unit Commentary 

Free Chlorine No mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow No L/s Future 

Level Yes m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.26.2 ALARMS 

Description Available This Site On State 

Station Phase Fail Yes Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault No Healthy 

Level Probe Fault Yes Healthy 

Tank/Well/ Reservoir Level Yes High Level 

Tank/Well/ Reservoir Level Yes Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.27 ST45 ESK STP 

3.2.27.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.27.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.28 ST47 KILCOY STP 

3.2.28.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.28.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 

  

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 50 of 1899



 

Contract No: QUU032 Operations Manual 

 

Doc Id: Operation Active Date: 4/11/2010 Urban Utilities Confidential  

Owner warrenl Printed: 13/04/16 Page 49 of 68 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 

 

3.2.29 ST48 FERNVALE STP 

3.2.29.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.29.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.30 ST49 LOWOOD STP 

3.2.30.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine Yes mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity Yes µs/c m Conductivity Measurement 

Flow No L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.30.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.31 SC1001 KOORALBYN WTP 

3.2.31.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow Yes L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.31.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault No Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery Yes Low Battery 

Pump Fault Yes Healthy 
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3.2.32 SC1002 RATHDOWNEY WTP 

3.2.32.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow Yes L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.32.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault No Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery Yes Low Battery 

Pump Fault Yes Healthy 

  

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 54 of 1899



 

Contract No: QUU032 Operations Manual 

 

Doc Id: Operation Active Date: 4/11/2010 Urban Utilities Confidential  

Owner warrenl Printed: 13/04/16 Page 53 of 68 

Note: Printed copies of this document should be verified for currency against the published electronic copy. 

 

3.2.33 SC1003 CANUNGRA WTP 

3.2.33.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow Yes L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.33.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault No Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery Yes Low Battery 

Pump Fault Yes Healthy 
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3.2.34 SC1004 BOONAH - KALBAR WTP 

3.2.34.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow Yes L/s Future 

Level No m Level 

Fluoride No mg/L Fluoride Measurement 

pH No pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running No N/A On Status: Pump operational 

Wet Well Surcharge Imminent No N/A On Status: Surcharging 

3.2.34.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault Yes Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 
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3.2.35 SC1005 SOMERSET DAM WTP 

3.2.35.1 DATA 

Description Available Unit Commentary 

Free Chlorine Yes mg/L Chlorine Measurement 

Total Chlorine No mg/L Turbidity Measurement 

Turbidity No NTU Turbidity Measurement 

Conductivity No µs/c m Conductivity Measurement 

Flow Yes L/s Future 

Level Yes m Level 

Fluoride Yes mg/L Fluoride Measurement 

pH Yes pH pH Measurement 

Battery Voltage No V UPS Battery Voltage 

Pump Running Yes N/A On Status: Pump operational 

Treated Water Available Yes N/A On Status: Available 

3.2.35.2 ALARMS 

Description Available This Site On State 

Station Phase Fail No Healthy 

Station Mains Power Fail Yes Healthy 

Intruder (Door Switch) Yes Closed 

Common Fault Yes Healthy 

Surge Protection OK Yes Healthy 

RTU Battery System OK Yes Healthy 

Analyser Device Fault No Healthy 

Level Probe Fault No Healthy 

Tank/Well/ Reservoir Level No High Level 

Tank/Well/ Reservoir Level No Not Low Level 

Repeater Low Battery No Low Battery 

Pump Fault No Healthy 

Data Healthy Yes Healthy 

Watchdog Heartbeat Yes True 
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4 NETWORK OVERVIEW 

4.1 LOCKYER VALLEY 

4.1.1 (PRE-EXISTING) NETWORK CONFIGURATION 

The (previous) Lockyer Valley Network Topology is shown below: 

 

Three (3) repeaters are utilised within the above network to negotiate long distance 

communication between Laidley, Forest Hill, Withcott, Murphy’s Creek and Postman’s 

Ridge to the Gatton Sewage Treatment Plant (STP). 
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4.1.2 (REVISED) NETWORK CONFIGURATION – POST-UPGRADE/S 

With the addition of (new) remote telemetry units (RTUs) – and replacing a number of 

(existing) Radtel 5000 series RTUs to the (new) Radtel model Miri 2006 remote telemetry unit 

(RTU); the (up-graded) Lockyer Valley Network Topology is shown below: 
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4.2 SCENIC RIM 

4.2.1 (PRE-EXISTING) NETWORK CONFIGURATION (RADTEL EQUIPMENT) 

The (previous) Scenic Rim SCADA and telemetry network was a combination of both 

Radtel and Elpro remote telemetry units (RTUs) as shown below: 
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4.2.2 (REVISED) NETWORK CONFIGURATION – POST-UPGRADE/S (RADTEL EQUIPMENT) 

With the addition of (new) remote telemetry units (RTUs) – and the relocating (and 

recommissioning) of (existing) Radtel (RTUs) located at Kooralbyn WTP, Rathdowney WTP, 

Canungra WTP and Boonah-Kalbar WTP; the (up-graded) Scenic Rim Network Topology is 

shown below: 
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4.2.3 (PRE-EXISTING) NETWORK CONFIGURATION (ELPRO EQUIPMENT) 

The (previous) Scenic Rim SCADA and telemetry network utilising Elpro remote telemetry 

units (RTUs) is shown below: 

 

4.2.4 (REVISED) NETWORK CONFIGURATION – POST-UPGRADE/S (ELPRO EQUIPMENT) 
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4.3 SOMERSET 

4.3.1 (PRE-EXISTING) NETWORK CONFIGURATION (RADTEL EQUIPMENT) 

The (previous) Somerset network is shown below: 
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4.3.2 (REVISED) NETWORK CONFIGURATION – POST-UPGRADE/S (RADTEL EQUIPMENT) 

With the addition of (new) remote telemetry units (RTUs) and two (2) repeaters (To cover 

any/all new stations); the (up-graded) Somerset Network Topology is shown below: 
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5 OPERATING PROCEDURES 

5.1.1 GENERAL 

Danger: Electric Shock 

Potential Slip Hazard 

Spillage of reagents 

5.1.2 PRIOR TO START-UP 

Prior to the commencement of any operations; the following items need to be checked: 

 Check and (thoroughly) clean the Blue I Water model HG 702 analyser (Should the 

system be standing for >2 weeks). 

 Check any/all pipework assemblies are secure. 

 Ensure any/all pipe supports are secure. 

 Any/all isolation valves are configured correctly. 

5.1.3 PRE AND POST-START CHECK 

5.1.3.1 PRE-START CHECKS 

 Ensure power supply is available. 

 Ensure no alarms are “active”. 

 No obvious damage to any/all electrical cabling. 

 No obvious damage to any/all piping. 

 Should an antenna exist on the site; ensure it is free from damage. 

 Check electrolyte levels are sufficient for operation. 

5.1.3.2 START PROCEDURE 

 Within the RTU board; by turning the main breaker "ON", the telemetry unit (and 

any/all other parts of the circuit) will energise and the radio commences 

transmission to the (master) telemetry unit. The network automatically detects the 

RTU signal with the master and slave telemetry systems. 

 The (master) RTU will provide the required information (Received from the slave 

RTUs) to the SCADA system. 

 Within the analyser board; by turning the main breaker "On", the system will start up 

automatically (No further action is required). 

 Should the water level in the sampling point be lower than the set point, the system 

automatically turns the sampling pump off initiating an alarm signal to the 

correspondence page in the council SCADA. 

 Any/all analyser/s, level transmitters and/or flowmeter output (if any), status signals 

and alarms will display on the correspondence page in the council SCADA 

program. 

5.1.3.3 STOP PROCEDURE 

 By isolating the panel – by utilising the breaker stops both RTU and analyser 

board/s. 

 No signals and/or monitoring will be sent to the SCADA Network. 

 All the boards (based on project requirements) are designed, manufactured and 

installed only for monitoring purposes; no control application is available for local 

board/s and/or SCADA. 

5.1.3.4 POST-START CHECKS 

 Check with control station to ensure signals are being transmitted. 

 Check the analyser is operating correctly. 

 Ensure no warnings exist. 
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5.1.4 FAULT PROTECTION AND RECTIFICATION 

5.1.4.1 ALARM, PROTECTION AND SAFETY DEVICES 

ALARM: For any important event that may cause system failure an individual alarm in the 

council SCADA system will inform the operators. 

Protection and Safety devices: The system includes the following protection and safety 

devices: 

 RTU Board: 

 Surge Diverter 

 Surge Diverter Fuse 

 Coaxial Surge Protector 

 Surge Reduction Filter 

 Signal Line Protector 

 Local Isolator 

 General Outlet Breaker 

 DC UPS Supply Breaker 

 Vent Fan Supply Breaker 

 TeSys U Motor Starter/Protector (Sampling Pump) 

 Motor Isolator (Sampling Pump) 

 Fuses For all Digital Inputs/Outputs 

 Fuses For all Analogue Inputs 

 Analyser Board: 

 AIT Supply Breaker 

 Surge Reduction Filter 

 Cabinet Lighting Breaker 

  Signal Line Protector 

5.1.4.2 CONSEQUENCES OF POWER FAILURE 

The telemetry unit will remain operational (Utilising the UPS supply) and will send a "main 

power failure alarm" to the council SCADA. While ever the UPS battery is OK; the telemetry 

system will continue to operate (and communicate) with the master RTU. 

Should the system be aware the battery is not good enough – voltage drop below the set-

point – a signal will be issued to the master RTU and initiate an alarm in the SCADA system. 

In the event of a power failure; both the sampling pump and analyser/s (if any) will 

shutdown with an alarm being generated to inform the SCADA the analyser/s are not 

operational and any/all data is not valid. 
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5.1.5 TROUBLE SHOOTING 

Any/all problems effecting the system operation will raise an alarm in the SCADA system 

(Refer to the alarm table). In this case; the trouble-shooting team should be advised to 

investigate the problem/s: 

 Should the SCADA system/Master RTU lose communication with one of the stations 

(and the Master RTU and other stations are healthy and operational) the following 

steps should be followed: 

 Check the RTU Board: 

 The RTU is power off: 

 Electrical Problem: Any/all electrical problems such as phase failure, 

main power failure, blown fuse etc. should be investigated by a 

(licensed) electrical technician. 

 The antenna is not aligned toward the Master RTU antenna and/or broken 

antenna: 

 The antenna alignment to be inspected for correct alignment and/or 

replace the antenna. 

 Broken Coaxial Cable: 

 Replace the coaxial cable. 

 RTU Problem: 

 The problem requires investigation by a (licensed) electrical technician. 

The RTU module to be replaced by a configured and programed new 

module if necessary. 

 If the SCADA system /Master RTU communicates with the station and the network is 

healthy, but part or all of the received data is not valid the following steps should 

be followed: 

 If the I/O modules such as analysers, multitrode relays and/or switches are 

healthy then: 

 The Modbus communication between analyser and RTU requires 

investigation; 

 The Modbus communication between TeSys U relay and RTU requires 

investigation; 

 Any/all hardwired inputs require investigation including any/all fuses, wires 

and signal line protectors; 

 The RTU requires investigation for any/all communication and/or internal 

fault. 

  If the analyser is faulty: 

 Refer to the analyser manual: 

 HG-702, Water Quality Analyser, Operator Manual / 5.6 Troubleshooting 

 Turb 2000 Series, Process Turbidimeter / 8 - Error elimination/ Troubleshooting 

 If the Tesys U relay is faulty:  

 Refer to the analyser manual: TeSys U LUTM Controller, User Manual, 03/2008 

/Chapter 2: Fault Management and Reset Mode. 

 If the Multitrode system is faulty: 

 Refer to the Mutlitrode Manual: mtr-mtra-installation-and-troubleshooting-

manual /6 Troubleshooting. 

 If the switches are faulty: 

 To be investigated. 
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5.1.6 SAFETY ASPECTS 

5.1.6.1 GENERAL 

Always wear protective clothing when operating and/or undertaking any maintenance 

on the RTU/analyser panels and/or associated components. 

Always ensure power is isolated when working in the electrical panels. 

 

REFER TO THE QUEENSLAND URBAN UTILITIES TAG OUT/LOCK OUT GUIDE 

FOR CORRECT TAG OUT/LOCK OUT PROCEDURES 

When handling agents and chemical substances always observe the safety regulations 

valid for each product! 

Always collect (and dispose of) any/all agents or (used) cleaning materials separately 

and in accordance with valid national regulations! 

5.1.6.2 SAFETY PRECAUTIONS 

The following safety pre-cautions should be observed during plant operation; 

 “Do not” operate any/all rotating equipment without the protective guards in 

place. 

 “Do not” attempt to dismantle any pipework and/or fittings prior to relieving the 

system pressure to any/all pipework. 

Warning: Any/All electrical work must be carried out by a qualified electrician. 

5.1.6.3 SAFETY PROCEDURES 

Established facility safety procedures should be followed during maintenance; 

 Any/all local isolators and/or motors should be properly locked and/or tagged out 

according to plant safety procedures. A facility policy should be in place and 

followed to prevent unauthorised maintenance, including the dismantling of 

pipework. 

Warning: Eye protection should be worn at all times when operating, or adjusting any 

equipment on the pressure filter or associated components, whilst the system is 

operational, or stationary, due to the nature of fluids contained within the pipe work and 

fittings. 

5.1.6.4 EQUIPMENT WARRANTY 

The equipment warranty can be voided due to inappropriate operation including – but 

not limited to – the following; 

 Not conducting routine maintenance on any/all (supplied) equipment. 
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5.2 SITE DRAWING LISTINGS 

 

REFER TO THE QUEENSLAND URBAN UTILITIES TAG OUT/LOCK OUT GUIDE 

FOR CORRECT TAG OUT/LOCK OUT PROCEDURES 

Site Number Site Name Drawing Number 

ST051 Helidon STP 486/5/5-0181-000/050 

ST052 Forest Hill STP 486/5/5-0182-000/050 

ST053 Laidley STP 486/5/5-0183-000/050 

R111 (Gatton) Woodlands Road High Level Reservoir 486/4/8-0083-000/050 

R113 (Gatton) Cochrane Street High Level Reservoir 486/4/8-0084-000/050 

R119 Murphy’s Creek Low Level Reservoir 486/4/8-0085-000/050 

R116 Tabletop Low Level Reservoir 486/4/8-0086-000/050 

SP436 SP 436 Athol Terrace, Boonah 486/5/7-0364-000/050 

SP437 SP 437 Mt French Road Dugandan 486/5/7-0365-000/050 

SP438 SP 438 Teviot Street Boonah 486/5/7-0366-000/050 

SP439 SP 439 Boonah Rathdowney Road Dugandan 486/5/7-0367-000/050 

SP441 SP 441 Hoya Road Boonah 486/5/7-0369-000/050 

ST55 ST55 Aratula STP 486/5/5-0184-000/050 

ST56 ST56 Boonah STP 486/5/5-0185-000/050 

ST57 Beaudesert STP 486/5/5-0186-000/050 

ST59 ST59 Kalbar STP 486/5/5-0187-000/050 

ST58 Canungra STP 486/5/5-0188-000/050 

ST60 Kooralbyn STP 486/5/5-0189-000/050 

SP390 SP 390 Hope Street Kilcoy (SPS No.1) 486/5/7-0370-000/050 

SP391 SP 391 Brown Street Kilcoy (SPS No.2) 486/5/7-0371-000/050 

SP392 SP 392 Brown Street Kilcoy (SPS No.3) 486/5/7-0372-000/050 

SP393 SP 393 Brown Street Kilcoy (SPS No.4) 486/5/7-0373-000/050 

SP394 SP 394 Hedley Park Kilcoy (SPS No.5) 486/5/7-0374-000/050 

SP395 SP 395 Conroy Street Kilcoy (SPS No.6) 486/5/7-0375-000/050 

SP398 SP 398 Banks Creek Road (#2) Fernvale 486/5/7-0376-000/050 

R106 R106 Saleyard Road Reservoir 486/4/8-0089-000/050 

R107 R107 Saleyard Road Reservoir 486/4/8-0089-000/050 

R108 R108 Saleyard Road Reservoir 486/4/8-0089-000/050 
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5.3 SITE DRAWING LISTINGS 

 

REFER TO THE QUEENSLAND URBAN UTILITIES TAG OUT/LOCK OUT GUIDE 

FOR CORRECT TAG OUT/LOCK OUT PROCEDURES 

Site Number Site Name Drawing Number 

ST45 Esk STP Clear SCADA Standby (RMF) 486/1/10-0007-000/050 

ST46 Kilcoy Repeater 1 R108 Saleyard Road Reservoir 486/1/10-0008-000/050 

ST47 ST47 Kilcoy STP 486/1/10-0009-000/050 

ST45 Esk STP 486/5/5-0190-000/050 

ST47 ST47 Kilcoy STP 486/5/5-0191-000/050 

ST48 ST48 Fernvale STP 486/5/5-0192-000/050 

ST49 ST49 Lowood STP 486/5/5-0193-000/050 

R106 Kilcoy Repeater 1 R108 Saleyard Road Reservoir 486/1/10-0010-000/050 

SC1001 Kooralbyn WTP 486/8/8-0194-000/050 

SC1002 Rathdowney WTP 486/8/8-0195-000/050 

SC1003 Canungra WTP 486/8/8-0196-000/050 

SC1004 Boonah - Kalbar WTP 486/8/8-0197-000/050 

SC1005 Somerset Dam WTP (SEQ Water Site) New Plant 486/8/8-0198-000/050 
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1 INTRODUCTION 

Queensland Urban Utilities (QUU) had (until recently) a number of sites in the Scenic Rim, 

Somerset and Lockyer Valley service delivery areas having no telemetry and/or visibility to 

the (then existing) SCADA system. 

These sites included the following; 

 Sewage Pump Stations (SP), 

 Sewage Treatment Plants (STP), 

 Water Treatment Plants (WTP) and 

 Water Supply Reservoirs. 

Hence; plant operators – in the above service delivery areas – had no knowledge of any 

pump fault, site overflow condition and/or loss of power condition without actually 

attending site. 

To address the above issues; QUU required any/all (remote) sites be monitored via radio 

telemetry network connected to QUU’s SCADA stations. 

This project provides radio telemetry connection from remote sites back to the Regional 

SCADA Master Stations. (In regions that did not have an existing telemetry network, the 

project established a local SCADA Master Station and the associated radio network to the 

specified sites) 

In addition; a number of sewage treatment plants (STPs) in the Lockyer Valley, Scenic Rim 

and Somerset regions did not have automated water quality monitoring systems on the 

final effluent outflows. 

To address the above issues; QUU required any/all effluent monitoring systems in the 

(identified) STP sites be automated and have telemetry connection to the Regional 

SCADA Master Stations. 

On a number of water supply reservoirs in the Lockyer Valley; the (existing) chlorine dosing 

system did not include an (automated) water quality monitoring system on the reservoir 

outlet to the trunk main. 

To improve system monitoring (For water supply compliance); this project installed four (4) 

free chlorine analysers at the reservoir outlet, up-dated the (existing) system to full 

automation with telemetry connection back to the Regional SCADA Master Station. 

On a number of water treatment plants (WTPs) in the Scenic Rim (Canungra WTP, 

Kooralbyn WTP, Rathdowney WTP and Kalbar WTP); SEQ Water and QUU had been sharing 

SCADA and telemetry systems. 

This project implemented the SEQ Water/QUU (agreed) separation protocol by separating 

SEQ Water and QUU assets. 
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1.1 DOCUMENT OVERVIEW 

The information contained in this maintenance manual has been extracted from the 

specific vendor documentation, functional descriptions and/or arrangement and 

assembly drawings – with the basic structure of the manual being divided into four (4) 

areas for each system and a particular section for job plans. 

The four (4) areas include the following; 

 System Description – A basic, not too technical description of the process involved 

– where possible, a capture of the SCADA screen has been included to assist in the 

identification of equipment. 

 Equipment Listing – Where the major components of the process involved are 

listed, including the product name, model number, quantity and supplier 

information – where possible, the maintenance spares and/or lubrication 

information are supplied. 

 Maintenance Schedule – The major maintenance tasks are listed for the major 

components of the process involved with the supplier/manufacturer 

recommendations for maintenance intervals – where possible a list of spares are 

supplied. 

 Drawings – A guideline provided to highlight the process isolation required when 

taking the major components of the process involved off-line for maintenance 

purposes. 
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2 REMOTE TELEMETRY (RTU) AND ANALYSER SET-UP 

2.1 PROCESS OVERVIEW 

Within the SCADA systems; a remote telemetry unit (RTU) is a device (Installed at the 

remote location) to conduct the following; 

 Collect data, 

 Code the data to a (transmittable) format and 

 Transmit data back to a central station and/or master. 

In addition; an RTU collects information – from the master device – and implements any/all 

processes (As directed by the master device). 

A remote telemetry unit is equipped with the following; 

 Input channels – For sensing and/or metering, 

 Output channels – For control, indication and/or alarms and 

 Communications port. 

An RTU may consist of one (1) (complex) circuit card – consisting of various sections, 

utilised for a custom-fitted function or consist of many circuit cards including CPU or 

processing with communications interface(s), and one or more of I/O cards. 

For this project; both Radtel and Elpro remote telemetry units (RTUs) are utilised to collect 

data – from the field – and transmit to the (corresponding) Council master RTU via a radio 

network. 

Each RTU is configured and programmed to connect to the (radio) network and 

communicate with Council master RTU automatically. 

In addition; the SCADA pages are modified to monitor any/all (receiving) data. 

For some sites, new pages are added to the (correspondence) SCADA system – on any/all 

(remaining) sites, the existing pages are modified to include additional data. 

Dependant on (project-specific) requirements, each site provides different data and 

alarms including; 

 Free and total Chlorine, 

 Conductivity, 

 pH, 

 Turbidity, 

 Level, 

 Flow, and 

 Pump Running. 

(Alarms) including; 

 Phase failure, 

 Main supply failure, 

 UPS battery and 

 High, High-High, Low, Low-Low alarms. 

The telemetry system is designed to provide a monitoring facility for some QUU pump 

stations in correspondence with Council SCADA systems; based on (project-specific) 

requirements (As specified by QUU) each site may include the following items; 

 (Elpro or Radtel) Remote telemetry board (RTU) – As specified by QUU; the RTU 

boards at some sites are equipped with Radtel Miri 2006 and other sites with Elpro 

TLX 400, 

 (Blue I Water, WTW, Depolox) Analyser board – As specified by QUU; the analyser 

boards at some sites are equipped with Blue I Water analysers and other sites with 

WTW or Siemens Depolox. (Some sites are not equipped with an analyser). 
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2.1.1 (ELPRO or RADTEL) REMOTE TELEMETRY UNIT (RTU) 

2.1.1.1 RADTEL MODEL MIRI 2006 

The Radtel model Miri 2006 remote telemetry unit (RTU) are utilised on a total of twenty-six 

(26) sites and include the following specifications; 

 Input/Outputs; 

 16 Digital Input (10-35VAC/DC), 

 4 Digital Outputs, 

 8 Analogue Inputs. 

 5 Communication Ports; 

 Port 1 – Internal or external connection via either FFSK to 4800baud or RS232 to 

115kB, 

 Port 2 – RS232 to 115kB, 

 Port 3 – RS485 to 115kB, 

 Port 4 – USB 2.0 Programming Port, 

 Port 5 – Ethernet 10/100Mb/s or RS232 to 115kB. 

 Communications Protocols; 

 Allen Bradley DF1, 

 DNP3.0, 

 GE-Fanuc/Koyo CCM, 

 Modbus RTU/ASCII, 

 Modbus TCP, 

 OPC Server, 

 Radtel Data Communications Protocol (RDCMP), 

 Drivers for other third party devices are also available. 

 Power Supply 

 12 or 24VDC versions available. Power consumption - typical: 

 With on-board radio - Receive only - 2.5W, 

 Transmit - 20W max. 

 Operating Temperature; 

 -20 to +70°C. 

 Weight; 

 With internal data radio or modem - 960g. 

 Dimensions; 

 202 x 178 x 60 (Mounting plate supplied). 
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2.1.1.2 ELPRO MODEL TLX 400 

The Elpro model TLX 400 remote telemetry unit (RTU) are utilised on a total of nine (9) sites – 

each board incorporating one (1) Elpro model TLX400 5 W (UHF) radio and one (1) EL-115S-

12-24/EL-115S-13-24 Elpro serial telemetry input card – and include the following 

specifications; 

 Input/Outputs: 

 One On-board Digital I/O pin. 

 3 Communication Ports: 

 Port 1 – Config Port; An RS232 port requiring an RJ45 connector, 

 Port 2 – Host Port; An RS232 port requiring a DB9 connector, 

 Port 3 – Expansion Port; An RS485 port with connection via two screw-terminals. 

 Communications Protocols: 

 Modbus. 

 Power Supply: 

 15 – 30VDC on 24V input: 

 Receive: 150mA, 

 Transmit: 450mA @ 0.5W, 800mA @ 1W, 1.25A @ 2W, 2A @5W operating. 

 Temperature: 

 -30 to +60°C. 

 Weight: 

 With internal data radio or modem - 960g. 
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2.1.2 PROCESS MONITORING – BLUE I WATER MODEL HG 702 ANALYSER 

The Blue I Water model HG 702 analyser are utilised on a total of seventeen (17) sites to 

measure free chlorine, total chlorine and conductivity. 

The output – from the Blue I Water model HG 702 analyser – is sent to the Council SCADA 

systems for display in the correspondence fields. 

The output – from the Blue I Water model HG 702 analyser – is not to be used for control 

purposes; however, the (installed) system has the capability of providing this function with 

minimal modification. 

The Blue I Water model HG 702 analyser is complete with the following specification; 

 Chlorine Measurement: 

 Indicator: Free and/or Total chlorine, 

 Measurement principle: Ceramic diaphragm and gel filling, 

 Working temperature: 33.8°F to 113°F (1°C to 45°C), 

 Measuring range: 0 – 10 ppm, 

 Maximum operating pressure: 14.5 psi (1 bar), 

 Measuring interval: 2-10 min. 

 Reagents: 

 Reagent type: DPD1, DPD3, DPD4, 

 Reagent use: ~0.033 ml per sample, 

 Average consumption: 1-2 months. 

 Electrical Connection: 

 Power supply: 210-230VAC/0.5A/ 50Hz/60Hz. 

2.1.3 PROCESS MONITORING – SIEMENS MODEL DEPOLOX 5 ANALYSER 

The Siemens model Depolox 5 analyser are utilised on a total of four (4) sites to measure 

free chlorine. 

The output – from the Siemens model Depolox 5 analyser – is sent to the Council SCADA 

systems for monitoring purposes. 

The Siemens model Depolox 5 analyser is complete with the following specification; 

 Chlorine Measurement: 

 Indicator: Free chlorine, 

 Measurement principle: Membrane-covered 3-electrode potentiostatic system, 

 Working temperature: +5 to 45 °C (41 to 113 °F) temp. compensation, 

 Measuring range: 0.05 – 20 ppm, 

 Maximum operating pressure: Non-pressurised or pressurised up to max. 0.5 bar, 

 Measuring interval: 60 s < T90 < 300 s. 

 Reagents: 

 Diluted potassium halide solution. 

 Electrical Connection: 

 Power supply: 210-230VAC/ 50Hz/60Hz. 
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2.2 EQUIPMENT LISTING 

2.2.1 RTU SITE TELEMETRY PANEL 

 One (1) Radtel Model Miri 2006 remote telemetry unit (RTU) or site dependant 

 One (1) Elpro Model TLX 400 remote telemetry unit (RTU) 

 One (1) Socket Outlet Double 10A – Clipsal - 24 

 One (1) Isolating Switch 20A – Clipsal – WHA120 

 One (1) Fuse and Fuse Holder 20A – IPD – NS20 & SC20H 

 One (1) Level Control Relay – Multitrode – MTR-5 

 One (1) Surge Diverter 240VAC – Novaris – SDD1-100-275-A 

 One (1) Surge Filter 240VAC – Novaris – SFD1-10-50-275-A 

 One (1) Signal Line Protector – Novaris – SL485-EC90 

 Four (4) Plug-In Miniature Thermal Circuit Breakers 1A – Phoenix Contact – 0712194 

 Five (5) Plug-In Miniature Thermal Circuit Breakers 2A – Phoenix Contact – 0712217 

 Two (2) Plug-In Miniature Thermal Circuit Breakers 4A – Phoenix Contact – 0712259 

 Three (3) Plug-In Miniature Thermal Circuit Breakers 8A – Phoenix Contact – 0712291 

 One (1) DC – DC Converter 24 to 12VDC– PBIH series – PowerBox – PBIH-2412J 

 One (1) DC UPS – PowerBox -PB251A-24CM-CC-T-S 

 Two (2) Batteries 12V – Yuasa – NP12-12 

 Three (3) Miniature Circuit Breakers 1 pole 6A – Schneider – 25801 

 One (1) Miniature Circuit Breaker 1 pole 10A – Schneider – 25803 

 One (1) Miniature Circuit Breaker 2 pole 10A DC rated– Schneider – MGN61528 

 One (1) RCBO 1 Pole 10A 30mA – Schnieder – 26858 

 One (1) Powerbase Tesys Unit – Schnieder – LUB12 

 One (1) Advanced Control Unit Tesys – Schnieder – LUCC05BL 

 One (1)Modbus Communications Module – Schneider – LULC033 

 One (1) 2 Pole Relay Base and Coil – Schneider – RSB2A080BD & RSZE2S108M 

 Four (4) 1 Pole Relay Base and Coils – Schneider – RSB1A160BD & RSZE1A48M 

 One (1) Mobus Line Terminator – Schnieder – VW3 A8 306 R 

 One (1) Modbus T-Junction Box – Schneider – VW3-A8-306-TF10 

2.2.2 SITE ANALYSER PANEL – 240V 

 One (1) Blue I Water Model HG 702 Analyser or 

 One (1) Siemens Model Depolox 5 Analyser (240V) 

 One (1) Fuse and Fuse Holder 20A – IPD – NS20 & SC20H 

 One (1) Surge Diverter 240VAC – Novaris – SDD1-100-275-A 

 One (1) Surge Filter 240VAC – Novaris – SFD1-10-50-275-A 

 One (1) Signal line protector – Novaris – SL485-EC90 

 One (1) Switchmode Power Supply – PowerBox – PB251A-24CM-CC-T-S 

 One (1) DC – DC Converter 24 to 12VDC– PBIH series – PowerBox – PBIH-2412J 

 One (1) Socket Outlet Double 10A – Clipsal – 24 
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2.2.3 SITE ANALYSER PANEL – 24V 

 One (1) Siemens Model Depolox 5 Analyser (240V) 

 One (1) Signal Line Protector – Novaris – SL485-EC90 

 Four (4) Plug-In Miniature Thermal Circuit Breakers 1A – Phoenix Contact – 0712194 

 Five (5) Plug-In Miniature Thermal Circuit Breakers 2A – Phoenix Contact – 0712217 

 Two (2) Plug-Iin Miniature Thermal Circuit Breakers 4A – Phoenix Contact – 0712259 

 Three (3) Plug-In Miniature Thermal Circuit Breakers 8A – Phoenix Contact – 0712291 

 One (1) DC – DC Converter  24 to 12VDC– PBIH series – PowerBox – PBIH-2412J 

 One (1) DC – DC Converter 24 – 24VDC– SD Series – PowerBox – SD-350B-24 

 One (1) Miniature Circuit Breaker 2 pole 10A DC rated– Schneider – MGN61528 

 Four (4) 2 Pole Relay Base and Coils – Schneider – RSB2A080BD & RSZE1S48M 

 One (1) Socket Outlet Double 10A – Clipsal – 24 

2.2.4 SOLAR POWER DEVICES 

 Two (2) Signal Line Protectors – Novaris – SL485-EC90 

 Three (3) Solar Panels – Trina Solar – TSM-250 PC/PA05A 

 One (1) DC/AC 800W Inverter – Powersine – PS800-24 

 One (1) DC/DC Converter 24-24VDC – PowerBox – PBIH-2424R 

 One (1) DC/DC Converter 24-12VDC – PowerBox – PBIH-2412G 

 One (1) Battery Load Controller – Morningstar Corporation – TS-60 

 One (1) Panel Mount Meter – Morningstar Corporation – TS-M-2 

 Four (4) Batteries 6VDC, 200Ah – Yuasa – UXH200-6N 

 One (1) Solar Charge Controller – Morningstar Corporation – TS-MPPT-60 

 One (1) Solar Array Isolator 32A – ABB – S802PV-M32 

 One (1) Battery Isolator 63A – ABB – S802PV-M63 

 One (1) Charging Isolator 63A – ABB – S802PV-M63 

 Two (2) Miniature Circuit Breakers 2 pole 10A DC rated– Schneider – MGN61528 

 Two (2) Miniature Circuit Breakers 2 pole 20A DC rated– Schneider – MGN61532 

 One (1) Miniature Circuit Breaker 2 pole 32A DC rated– Schneider – MGN61535 

 Two (2) Miniature Circuit Breakers 1 pole 6A – Schneider – 25800 

 One (1) Miniature Circuit Breaker 1 pole 2A – Schneider – 25800 
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2.3 EQUIPMENT INFORMATION 

2.3.1 RADTEL MODEL MIRI 2006 (RTU) 

 

Make/Description: Radtel Remote Telemetry Unit (RTU) 

Model: Miri 2006 

Supplier: Radtel Engineering Pty Ltd 

Suite 201, Level 2 

14-16 Suakin Street 

PYMBLE NSW 2073 

Phone: (02) 9479 3900 

Fax: (02) 8668 8499 

http://www.radtel.com.au/ 

2.3.2 RADTEL MODEL MIRI 2006 (RTU) – MAINTENANCE SCHEDULE 
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Description          Lubricant/Comments 

RADTEL MODEL MIRI 2006 (RTU)           

Check for any "abnormal" noises and vibrations x         Rectify immediately 

Inspect and (thoroughly) clean the panel filter   x        

Ensure the panel is clean and free from dust and debris   x       Rectify immediately 

Ensure the correct operation of the battery   x       Replace where necessary 

Inspect the panel seal for sign/s of damage    x      Rectify immediately 

Inspect the panel for mechanical damage    x      Adjust and/or report 

Ensure the correct function of the panel door    x      Adjust and/or report 

Inspect any/all glands for sign/s of damage      x    Rectify immediately 

Ensure all electrical connections are correctly torqued      x    Rectify immediately 

Replace any/all batteries         x  
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2.3.3 ELPRO MODEL TLX 400 (RTU) 

 

Make/Description: Elpro Remote Telemetry Unit (RTU) 

Model: TLX 400 

Supplier: Elpro Technologies Pty Ltd 

9-12 Billabong Street 

STAFFORD QLD 4053 

Phone: (07) 3352 8600 

Fax: (07) 3352 8677 

http://www.elprotech.com/ 
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2.3.4 ELPRO MODEL TLX 400 (RTU) – MAINTENANCE SCHEDULE 
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Description          Lubricant/Comments 

ELPRO MODEL TLX 400 (RTU)           

Check for any "abnormal" noises and vibrations x         Rectify immediately 

Inspect and (thoroughly) clean the panel filter   x        

Ensure the panel is clean and free from dust and debris   x       Rectify immediately 

Ensure the correct operation of the battery   x       Replace where necessary 

Inspect the panel seal for sign/s of damage    x      Rectify immediately 

Inspect the panel for mechanical damage    x      Adjust and/or report 

Ensure the correct function of the panel door    x      Adjust and/or report 

Inspect any/all glands for sign/s of damage      x    Rectify immediately 

Ensure all electrical connections are correctly torqued      x    Rectify immediately 

Replace any/all batteries         x  
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2.3.5 BLUE I WATER MODEL HG 702 ANALYSER 

 

Make/Description: Blue I Water Analyser 

Model: HG 702 

Supplier: Thermo Fisher Scientific Pty Ltd 

13/6 Pinacle Street 

BRENDALE QLD 4500 

Phone: (07) 3881 3850 

Fax: (07) 3381 2360 

http://www.thermofisher.com.au/ 
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2.3.6 BLUE I WATER MODEL HG 702 ANALYSER PANEL – MAINTENANCE SCHEDULE 
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Description          Lubricant/Comments 

BLUE I WATER MODEL HG 702 ANALYSER PANEL           

Check for any "abnormal" noises and vibrations x         Rectify immediately 

Inspect and (thoroughly) clean the panel filter   x        

Ensure the panel is clean and free from dust and debris   x       Rectify immediately 

Replace regents   x       Refer vendor procedure 

Inspect and (thoroughly) clean the pre-filter unit   x       Refer vendor procedure 

Ensure the correct operation of the battery   x       Replace where necessary 

Inspect the panel seal for sign/s of damage    x      Rectify immediately 

Inspect the panel for mechanical damage    x      Adjust and/or report 

Ensure the correct function of the panel door    x      Adjust and/or report 

Calibrate the analyser    x      Refer vendor procedure 

Inspect any/all glands for sign/s of damage      x    Rectify immediately 

Ensure all electrical connections are correctly torqued      x    Rectify immediately 

Replace any/all reagent pump head/s and tube/s      x    Refer vendor procedure 

Replace any/all batteries         x  
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2.3.7 SIEMENS MODEL DEPOLOX 5 ANALYSER 

 

Make/Description: Siemens Analyser 

Model: Depolox 5 

Supplier: Hydramet (QLD) Pty Ltd 

Unit 3, 65 Christensen Road 

STAPYLTON QLD 4207 

Phone: (07) 3802 9500 

Fax: (07) 3802 9599 

http://www.hydramet.com.au/ 
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2.3.8 SIEMENS MODEL DEPOLOX 5 ANALYSER PANEL – MAINTENANCE SCHEDULE 
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Description          Lubricant/Comments 

SIEMENS MODEL DEPLOLOX 5 ANALYSER PANEL           

Check for any "abnormal" noises and vibrations x         Rectify immediately 

Thoroughly inspect the analyser for signs of leakage x         Rectify immediately 

Conduct a comparative measurement on the analyser x         Refer vendor procedure 

Inspect the electrolyte levels – top up where required  x        Refer vendor procedure 

Inspect the cell sand – top up where required  x        Refer vendor procedure 

Inspect and (thoroughly) clean the panel filter   x        

Ensure the panel is clean and free from dust and debris   x       Rectify immediately 

Ensure the correct operation of the battery   x       Replace where necessary 

Inspect the panel seal for sign/s of damage    x      Rectify immediately 

Inspect the panel for mechanical damage    x      Adjust and/or report 

Ensure the correct function of the panel door    x      Adjust and/or report 

Thoroughly clean the fine filter sand – where required    x      Refer vendor procedure 

Inspect any/all glands for sign/s of damage      x    Rectify immediately 

Ensure all electrical connections are correctly torqued      x    Rectify immediately 

Replace any/all cell sand      x    Refer vendor procedure 

Replace any/all electrolyte      x    Refer vendor procedure 

Replace the analyser diaphragm      x    Refer vendor procedure 

Replace any/all batteries         x  
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2.3.9 SOLAR POWER SITES – MAINTENANCE SCHEDULE 
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Description          Lubricant/Comments 

SOLAR POWER SITES           

Check for any "abnormal" noises and vibrations x         Rectify immediately 

Inspect and (thoroughly) clean the panel filter   x        

Ensure the panel is clean and free from dust and debris   x       Rectify immediately 

Ensure the correct operation of the battery   x       Replace where necessary 

Inspect the panel seal for sign/s of damage    x      Rectify immediately 

Inspect the panel for mechanical damage    x      Adjust and/or report 

Ensure the correct function of the panel door    x      Adjust and/or report 

Inspect any/all glands for sign/s of damage      x    Rectify immediately 

Ensure all electrical connections are correctly torqued      x    Rectify immediately 

Replace any/all batteries         x  
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2.3.10 NOVARIS SERIES SDD SURGE DIVERTER 

Description Supplier Information 

 

Series SDD Surge Diverter 

PowerCom Solutions (Australia) Pty Ltd 

Unit 18; 10-20 Depot Street 

BANYO QLD 4014 

Phone: (1800) 626 161 

Fax: (1800) 626 060 

http://www.powercomsolutions.com.au/ 

2.3.11 POWERBOX MODEL PB251 BATTERY CHARGER 

Description Supplier Information 

 

Model PB251 Battery Charger 

PowerBox (Australia) Pty Ltd 

4 Beaumont Road 

MOUNT KURING GAI NSW 2080 

Phone: (02) 9457 2200 

Fax: (02) 9457 2255 

http://www.powerbox.com.au/ 

2.3.12 TESYS MODEL U LUTM MOTOR STARTER 

Description Supplier Information 

 

Model U LUTM Motor Starter 

Schneider Electric Pty Ltd 

80 Schneider Road 

EAGLE FARM QLD 4066 

Phone: (1300) 369 233 

Fax: (1300) 369 288 

http://www.schneider-electric.com 
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2.4 MAINTENANCE PROCEDURES 

2.4.1 GENERAL 

Danger: Electric Shock 

Potential Slip Hazard 

Spillage of reagents 

2.4.2 PRIOR TO START-UP 

Prior to the commencement of any operations; the following items need to be checked: 

 Check and (thoroughly) clean the Blue I Water model HG 702 analyser (Should the 

system be standing for >2 weeks). 

 Check any/all pipework assemblies are secure. 

 Ensure any/all pipe supports are secure. 

 Any/all isolation valves are configured correctly. 

2.4.3 PRE AND POST-START CHECK 

2.4.3.1 PRE-START CHECKS 

 Ensure power supply is available. 

 Ensure no alarms are “active”. 

 No obvious damage to any/all electrical cabling. 

 No obvious damage to any/all piping. 

 Should an antenna exist on the site; ensure it is free from damage. 

 Check electrolyte levels are sufficient for operation. 

2.4.3.2 POST-START CHECKS 

 Check with control station to ensure signals are being transmitted. 

 Check the analyser is operating correctly. 

 Ensure no warnings exist. 
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2.4.4 SAFETY ASPECTS 

2.4.4.1 GENERAL 

Always wear protective clothing when operating and/or undertaking any maintenance 

on the RTU/analyser panels and/or associated components. 

Always ensure power is isolated when working in the electrical panels. 

 

REFER TO THE QUEENSLAND URBAN UTILITIES TAG OUT/LOCK OUT GUIDE 

FOR CORRECT TAG OUT/LOCK OUT PROCEDURES 

When handling agents and chemical substances always observe the safety regulations 

valid for each product! 

Always collect (and dispose of) any/all agents or (used) cleaning materials separately 

and in accordance with valid national regulations! 

2.4.4.2 SAFETY PRECAUTIONS 

The following safety pre-cautions should be observed during plant operation; 

 “Do not” operate any/all rotating equipment without the protective guards in 

place. 

 “Do not” attempt to dismantle any pipework and/or fittings prior to relieving the 

system pressure to any/all pipework. 

Warning: Any/All electrical work must be carried out by a qualified electrician. 

2.4.4.3 SAFETY PROCEDURES 

Established facility safety procedures should be followed during maintenance; 

 Any/all local isolators and/or motors should be properly locked and/or tagged out 

according to plant safety procedures. A facility policy should be in place and 

followed to prevent unauthorised maintenance, including the dismantling of 

pipework. 

Warning: Eye protection should be worn at all times when operating, or adjusting any 

equipment on the pressure filter or associated components, whilst the system is 

operational, or stationary, due to the nature of fluids contained within the pipe work and 

fittings. 

2.4.4.4 EQUIPMENT WARRANTY 

The equipment warranty can be voided due to inappropriate operation including – but 

not limited to – the following; 

 Not conducting routine maintenance on any/all (supplied) equipment. 
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2.5 SITE DRAWING LISTINGS 

 

REFER TO THE QUEENSLAND URBAN UTILITIES TAG OUT/LOCK OUT GUIDE 

FOR CORRECT TAG OUT/LOCK OUT PROCEDURES 

Site Number Site Name Drawing Number 

ST051 Helidon STP 486/5/5-0181-000/050 

ST052 Forest Hill STP 486/5/5-0182-000/050 

ST053 Laidley STP 486/5/5-0183-000/050 

R111 (Gatton) Woodlands Road High Level Reservoir 486/4/8-0083-000/050 

R113 (Gatton) Cochrane Street High Level Reservoir 486/4/8-0084-000/050 

R119 Murphy’s Creek Low Level Reservoir 486/4/8-0085-000/050 

R116 Tabletop Low Level Reservoir 486/4/8-0086-000/050 

SP436 SP 436 Athol Terrace, Boonah 486/5/7-0364-000/050 

SP437 SP 437 Mt French Road Dugandan 486/5/7-0365-000/050 

SP438 SP 438 Teviot Street Boonah 486/5/7-0366-000/050 

SP439 SP 439 Boonah Rathdowney Road Dugandan 486/5/7-0367-000/050 

SP441 SP 441 Hoya Road Boonah 486/5/7-0369-000/050 

ST55 ST55 Aratula STP 486/5/5-0184-000/050 

ST56 ST56 Boonah STP 486/5/5-0185-000/050 

ST57 Beaudesert STP 486/5/5-0186-000/050 

ST59 ST59 Kalbar STP 486/5/5-0187-000/050 

ST58 Canungra STP 486/5/5-0188-000/050 

ST60 Kooralbyn STP 486/5/5-0189-000/050 

SP390 SP 390 Hope Street Kilcoy (SPS No.1) 486/5/7-0370-000/050 

SP391 SP 391 Brown Street Kilcoy (SPS No.2) 486/5/7-0371-000/050 

SP392 SP 392 Brown Street Kilcoy (SPS No.3) 486/5/7-0372-000/050 

SP393 SP 393 Brown Street Kilcoy (SPS No.4) 486/5/7-0373-000/050 

SP394 SP 394 Hedley Park Kilcoy (SPS No.5) 486/5/7-0374-000/050 

SP395 SP 395 Conroy Street Kilcoy (SPS No.6) 486/5/7-0375-000/050 

SP398 SP 398 Banks Creek Road (#2) Fernvale 486/5/7-0376-000/050 

R106 R106 Saleyard Road Reservoir 486/4/8-0089-000/050 

R107 R107 Saleyard Road Reservoir 486/4/8-0089-000/050 

R108 R108 Saleyard Road Reservoir 486/4/8-0089-000/050 
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2.6 SITE DRAWING LISTINGS 

 

REFER TO THE QUEENSLAND URBAN UTILITIES TAG OUT/LOCK OUT GUIDE 

FOR CORRECT TAG OUT/LOCK OUT PROCEDURES 

Site Number Site Name Drawing Number 

ST45 Esk STP Clear SCADA Standby (RMF) 486/1/10-0007-000/050 

ST46 Kilcoy Repeater 1 R108 Saleyard Road Reservoir 486/1/10-0008-000/050 

ST47 ST47 Kilcoy STP 486/1/10-0009-000/050 

ST45 Esk STP 486/5/5-0190-000/050 

ST47 ST47 Kilcoy STP 486/5/5-0191-000/050 

ST48 ST48 Fernvale STP 486/5/5-0192-000/050 

ST49 ST49 Lowood STP 486/5/5-0193-000/050 

R106 Kilcoy Repeater 1 R108 Saleyard Road Reservoir 486/1/10-0010-000/050 

SC1001 Kooralbyn WTP 486/8/8-0194-000/050 

SC1002 Rathdowney WTP 486/8/8-0195-000/050 

SC1003 Canungra WTP 486/8/8-0196-000/050 

SC1004 Boonah - Kalbar WTP 486/8/8-0197-000/050 

SC1005 Somerset Dam WTP (SEQ Water Site) New Plant 486/8/8-0198-000/050 
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FAT Documentation Index 

1 D5 Kilcoy WTP RTU Switchboards 

2 SP391 Brown Street Kilcoy RTU Switchboards 

3 SP392 Brown Street Kilcoy RTU Switchboards 

4 SP393 Brown Street Kilcoy RTU Switchboards 

5 SP398 Banks Creek Road Fernvale RTU Switchboards 

6 ST45 Esk STP RTU and Effluent Monitoring Switchboards 

7 ST47 Kilcoy STP and Effluent Monitoring Switchboards 

8 ST48 Fernvale STP and Effluent Monitoring Switchboards 

9 ST49 Lowood STP and Effluent Monitoring Switchboards 
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3.1. D5 Kilcoy WTP RTU Switchboards 
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3.2. SP391 Brown Street Kilcoy RTU 

Switchboards 
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3.3. SP392 Brown Street Kilcoy RTU 

Switchboards 
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3.4. SP393 Brown Street Kilcoy RTU 

Switchboards 
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3.5. SP398 Banks Creek Road Fernvale 

RTU Switchboards 
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3.6. ST45 Esk STP RTU and Effluent 

Monitoring Switchboards 
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3.7. ST47 Kilcoy STP and Effluent 

Monitoring Switchboards 
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3.8. ST48 Fernvale STP and Effluent 

Monitoring Switchboards 
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3.9. ST49 Lowood STP and Effluent 

Monitoring Switchboards 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 240 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 241 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 242 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 243 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 244 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 245 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 246 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 247 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 248 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 249 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 250 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 251 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 252 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 253 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 254 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 255 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 256 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 257 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 258 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 259 of 1899



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 260 of 1899



4. Site Acceptance Testing (SAT) 
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4.1.1. SP391 Brown Street Kilcoy SAT 
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4.1.2. SP392 Brown Street Kilcoy SAT 
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4.1.3. SP393 Brown Street Kilcoy SAT 
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4.1.7. ST45 Esk STP Testing and Compliance 

Certificate 
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5. Radio Site Survey Documents 
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Amendment Incorporated 

Amdt No Date Name & Initials Description 

V1_0 Jan 2013 David Thomas Initial Release 

V1_1 Feb 2013 David Thomas 
Added Kilcoy and made all antenna bearings 
magnetic 
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1 Scope of Work 

Complete a radio survey various SEQ Water and QUU facilities to identify the best repeater to 

use, as well as the antenna type and location. 

 

2 Survey Criteria 

 minimum signal of -90dBm, providing a 20dB fade margin 

 identify local installation issues (eg power lines above or vehicle movements) 

 

3 Survey Hardware 

 5m telescopic pole  

 RFI YB6 6 element yagi antenna w/ 10m RG58 cable 

 Icom handheld radio programmed with QUU repeater frequencies and calibrated to 

provide an RSSI 

 GPS 

 Compass to confirm antenna bearing for best signal matches GPS bearing 

4 Survey Process 

The survey process used the following steps; 

 

1. Identify the site RTU location and look for an antenna location as close a possible. Ensure 

measurements are taken as close as possible to the proposed antenna location, and 

record the distance and bearing to each repeater. 

2. Using the Icom handheld, measure the signal strength for each repeater and check the 

antenna bearing with a compass to compare against the GPS bearing. Record the signal 

level for each possible repeater. 

3. Take photos of the site and record any site specific issues that may affect the antenna 

position or installation. 
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5 SEQ Water Survey Results 

5.1 SEQW Boonah-Kalbar WTP 

 

 
Site 

Address 
774 Boonah Fassifern Rd Fassifern Valley 

Survey 

Location 
Easting 152.616676 Northing -27.964797 

Site Specific 

Comments and 

Issues 

NO FREQUENCY OR REPEATER INFORMATION PROVIDED TO DO 

SURVEY 

 

Refer to RFI sent to Paul Harrison on 11/01/2013 

Recommended 

Repeater Site 
 

Recommended 

Antenna 
 

 

 
Bearing   º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

 

 
Bearing   º Distance   Km 

RSSI - yagi dBm Fade Margin  dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

 

TBA 
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5.2 SEQW Rathdowney WTP 

 

 

 
Site 

Address 
72 John St Rathdowney 

Survey Location Easting 152.867034 Northing -28.215947 

Site Specific 

Comments and 

Issues 

Site communicates via store and forward site. (Brooks Dr, Kooralbyn.) 

 

Laheys Lookout Repeater is at 41 º and 39.5km, while Kooralbyn Store and 

Forward is at 345 º and 16.2km. Existing antenna is at 345 º. 

 

Existing antenna is mounted on a mast on top of the tank, and this height is 

required to clear some high ground directly behind the WTP. As expected from 

the age of the installation, the existing antenna uses RG213 and with quite a long 

run (approx. 30M) only has –108 dBm. 

 

Test antenna obtained a slightly better signal, but still very low. It appears to work 

but has no fade margin. 

Recommended 

Repeater Site 
Kooralbyn Store and Forward Site 

Recommended 

Antenna 
9 element yagi with low loss coax and at least as high at the existing antenna 

 

Laheys Lookout 
Bearing 41 º Distance 39.5 Km 

RSSI - yagi dBm Fade Margin  dB 

 

Brooks Dr 
Bearing 345 º Distance 16.2 Km 

RSSI - yagi -106 dBm Fade Margin  4 dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

PASS 
Via Store Forward 
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5.3 SEQW Kooralbyn WTP 

 

 

 
Site 

Address 
104 Wellington Bundock Drv Kooralbyn 

Survey Location Easting 152.853169 Northing -28.094736 

Site Specific 

Comments and 

Issues 

Site uses a store and forward to get to Laheys Lookout. (Brooks Dr, Kooralbyn) 

  

Recommended 

Repeater Site 
Existing store and forward Site 

Recommended 

Antenna 
6 element yagi 

 

Laheys Lookout 
Bearing 60 º Distance 34.15Km 

RSSI - yagi dBm Fade Margin  dB 

 

Brooks Dr 
Bearing 351 º Distance 2.68 Km 

RSSI - yagi -71 dBm Fade Margin  29 dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

PASS 
Via Store Forward 
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5.4 SEQW Somerset Dam WTP 

 

 

 
Site 

Address 
Near 57 Sieb St Kilcoy 

Survey Location Easting 152.57079 Northing -26.95072 

Site Specific 

Comments and 

Issues 

New site being built. Survey taken in middle of site at 2m and 5m with no signal 

level change. Repeater is only about 600m away. 

 

Also checked this site for signal level back to existing three repeaters and the best 

signal was still -110dBm, so it is unusable. 

Recommended 

Repeater Site 
New repeater at Saleyard Rd 

Recommended 

Antenna 
6 element yagi 

 

Saleyard Rd 
Bearing 46  º Distance 0.56 Km 

RSSI - yagi -60 dBm Fade Margin  50 dB 

 

 
Bearing   º Distance   Km 

RSSI - yagi dBm Fade Margin  dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

 

PASS 
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5.5 SEQW Canungra WTP 

 

 

 
Site 

Address 
6 Lamington National Park Rd Canungra 

Survey Location Easting 153.161988 Northing -28.021397 

Site Specific 

Comments and 

Issues 

Survey completed in line with existing antenna 

Recommended 

Repeater Site 
Laheys Lookout 

Recommended 

Antenna 
6 element yagi 

 

Laheys Lookout 
Bearing 26 º Distance 3.5 Km 

RSSI - yagi -66 dBm Fade Margin  44 dB 

 

 
Bearing   º Distance   Km 

RSSI - yagi dBm Fade Margin  dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

 

PASS 
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6 QUU Somerset / Kilcoy Area  

6.1 Saleyard Rd Reservoir 

 

 
Site 

Address 
Lot 2, Saleyard Road Kilcoy 

Survey Location Easting 152.57552 Northing -26.94792 

Site Specific 

Comments and 

Issues 

Test antenna for survey was a 8.2dBi COL45 collinear at 9m with 15m of CNT-

400 coax and a 2W transmitter. 

 

See antenna specification sheet at end of report. 

 

An alternative site that may be worth investigating is Gregor’s Creek, where it may 

be possible to reloate the existing Toogoolawa repeater. All Kilcoy sites and all 

sites using the existing Toogoolawa site would need to be resurveyed, but a 

desktop study suggests it would work well for Kilcoy. 

Recommended 

Repeater Site 
No suitable site found for cross linking 

Recommended 

Antenna 
6dBi colinear 

 

Mt Esk 
Bearing 195 º Distance 32.9 Km 

RSSI - yagi -114 dBm Fade Margin  dB 

 

Tarampa 

Balance Tank 

Bearing 175 º Distance 59.1 Km 

RSSI - yagi -110 dBm Fade Margin  dB 

 

Toogoolawah 

Res 

Bearing 225 º Distance 25.8 Km 

RSSI - yagi -112 dBm Fade Margin  dB 
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6.2 QUU ST47 Kilcoy STP 

 

 
Site 

Address 
Lot 3, William St Kilcoy 

Survey Location Easting 152.55528 Northing -26.94279 

Site Specific 

Comments and 

Issues 

Antenna will be looking into the side of a hill and may have fading and multi path 

issues. Measured signal was not very stable. Antenna would need to go much 

higher  than 5m to obtain a stable signal. 

Recommended 

Repeater Site 
New repeater at Saleyard Rd 

Recommended 

Antenna 
6 element yagi 

 

Saleyard Rd 
Bearing 95 º Distance 2.1 Km 

RSSI - yagi -91 dBm Fade Margin  19 dB 

 

 
Bearing   º Distance   Km 

RSSI - yagi dBm Fade Margin  dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 
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6.3 QUU SP390 Kilcoy SPS1 

 

 

 Site Address Cnr Hope St & Ethel St Kilcoy 

Survey Location Easting 152.57552 Northing -26.94792 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
New repeater at Saleyard Rd 

Recommended 

Antenna 
6 element yagi 

 

Saleyard Rd 
Bearing 76 º Distance 1.4 Km 

RSSI - yagi -60 dBm Fade Margin  50 dB 

 

 
Bearing   º Distance   Km 

RSSI - yagi dBm Fade Margin  dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

 

PASS 
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6.4 QUU SP391 Kilcoy SPS2 

 

 

 
Site 

Address 
opp 48 Brown St Kilcoy 

Survey Location Easting 152.56197 Northing -26.93524 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
New repeater at Saleyard Rd 

Recommended 

Antenna 
6 element yagi 

 

Saleyard Rd 
Bearing 125 º Distance 1.95 Km 

RSSI - yagi -68 dBm Fade Margin  42 dB 

 

 
Bearing   º Distance   Km 

RSSI - yagi dBm Fade Margin  dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

 

 

PASS 
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6.5 QUU SP392 Kilcoy SPS3 

 

 

 
Site 

Address 
opp 58 Brown St Kilcoy 

Survey Location Easting 152.56230 Northing -26.93368 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
New repeater at Saleyard Rd 

Recommended 

Antenna 
6 element yagi 

 

Saleyard Rd 
Bearing 129 º Distance 2.05 Km 

RSSI - yagi -82 dBm Fade Margin  28 dB 

 

 
Bearing   º Distance   Km 

RSSI - yagi dBm Fade Margin  dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

 

 

PASS 
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6.6 QUU SP393 Kilcoy SPS4 

 

 

 
Site 

Address 
82 Brown St Kilcoy 

Survey Location Easting 152.56366 Northing -26.93095 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
New repeater at Saleyard Rd 

Recommended 

Antenna 
6 element yagi 

 

Saleyard Rd 
Bearing 137 º Distance 2.2 Km 

RSSI - yagi -80 dBm Fade Margin  30 dB 

 

 
Bearing   º Distance   Km 

RSSI - yagi dBm Fade Margin  dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

 

PASS 
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6.7 QUU SP394 Kilcoy SPS5 

 

 

 
Site 

Address 
Showgrounds Rd Kilcoy 

Survey Location Easting 152.54634 Northing -26.94316 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
New repeater at Saleyard Rd 

Recommended 

Antenna 
6 element yagi 

 

Saleyard Rd 
Bearing 89 º Distance 2.94 Km 

RSSI - yagi -63 dBm Fade Margin  47 dB 

 

 
Bearing   º Distance   Km 

RSSI - yagi dBm Fade Margin  dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

 

 

PASS 
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6.8 QUU SP395 Kilcoy SPS6 

 

 

 
Site 

Address 
12 Conroy St Kilcoy 

Survey Location Easting 152.57552 Northing -26.94792 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
New repeater at Saleyard Rd 

Recommended 

Antenna 
6 element yagi 

 

Saleyard Rd 
Bearing 137 º Distance 1.74 Km 

RSSI - yagi -65 dBm Fade Margin  45 dB 

 

 
Bearing   º Distance   Km 

RSSI - yagi dBm Fade Margin  dB 

 

 
Bearing º Distance Km 

RSSI - yagi dBm Fade Margin  dB 

 

 

PASS 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 460 of 1899



 www.radtel.com.au  

Head Office (Sydney)   Locked Bag 1000 Gordon NSW 2072  

Suite 201 Level 2, 14-16 Suakin St Pymble NSW 2073 

Phone  (02) 9479 3900  •  Fax  (02) 9875 4393  •  Email  sales@radtel.com.au 

Brisbane Office     (PO Box 4214) Unit 31, 17 Cairns Street Loganholme QLD 4129 

Phone  (07) 3805 0000  •  Fax  (02) 9875 4393  •  Email  sales@radtel.com.au 

Newcastle Office          Unit 5, 5-7 Channel Road Mayfield West NSW 2304 

Phone  (02) 4944 2071  •  Fax  (02) 4944 2072  •  Email  sales@radtel.com.au 

ABN 14 003 203 281 

 

Page 30 of 68  

 

 

 

 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 461 of 1899



 www.radtel.com.au  

Head Office (Sydney)   Locked Bag 1000 Gordon NSW 2072  

Suite 201 Level 2, 14-16 Suakin St Pymble NSW 2073 

Phone  (02) 9479 3900  •  Fax  (02) 9875 4393  •  Email  sales@radtel.com.au 

Brisbane Office     (PO Box 4214) Unit 31, 17 Cairns Street Loganholme QLD 4129 

Phone  (07) 3805 0000  •  Fax  (02) 9875 4393  •  Email  sales@radtel.com.au 

Newcastle Office          Unit 5, 5-7 Channel Road Mayfield West NSW 2304 

Phone  (02) 4944 2071  •  Fax  (02) 4944 2072  •  Email  sales@radtel.com.au 

ABN 14 003 203 281 

 

Page 31 of 68  

 

 

 

6.9 QUU SP398 Banks Creek Rd #2 

 

 

 
Site 

Address 
32 Banks Creek Rd Fernvale 

Survey Location Easting 152.657561 Northing -27.455591 

Site Specific 

Comments and 

Issues 

Back of Fernvale Indoor Sports Centre 

 

Antenna will have to be mounted on top of the building as the direction is straight 

through the building 

Recommended 

Repeater Site 
Tarampa 

Recommended 

Antenna 
9 element yagi on top of building 

 

Mt Esk 
Bearing 302 º Distance 35.3 Km 

RSSI - yagi -108 dBm Fade Margin  dB 

 

Tarampa 

Balance Tank 

Bearing 241 º Distance 9.65  Km 

RSSI - yagi -83 dBm Fade Margin  27 dB 

 

Toogoolawah 

Res 

Bearing 314 º Distance 50.37 Km 

RSSI - yagi dBm Fade Margin  dB 

 

 

PASS 
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6.10 QUU Esk WTP 

 

 

 
Site 

Address 
32 Francis Tce Esk 

Survey Location Easting 152.421194 Northing -27.232497 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
Mt Esk 

Recommended 

Antenna 
6 element yagi 

 

Mt Esk 
Bearing 248 º Distance 2.17 Km 

RSSI - yagi -66 dBm Fade Margin  44 dB 

 

Tarampa 

Balance Tank 

Bearing 142 º Distance 31  Km 

RSSI - yagi dBm Fade Margin  dB 

 

Toogoolawah 

Res 

Bearing 330º Distance 17.4Km 

RSSI - yagi -94 dBm Fade Margin  16 dB 

 

PASS 
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6.11 QUU ST46 Toogoolawah STP 

 

 

 
Site 

Address 
Brisbane Valley Hwy Toogoolawah 

Survey Location Easting 152.38168 Northing -27.081978 

Site Specific 

Comments and 

Issues 

Line of site to repeater 

Recommended 

Repeater Site 
Toogoolawah Res 

Recommended 

Antenna 
6 element yagi 

 

Mt Esk 
Bearing 161 º Distance 17.8 Km 

RSSI - yagi -93 dBm Fade Margin  17 dB 

 

Tarampa 

Balance Tank 

Bearing 146 º Distance 48.6  Km 

RSSI - yagi dBm Fade Margin  dB 

 

Toogoolawah 

Res 

Bearing 221 º Distance 1.34 Km 

RSSI - yagi -48 dBm Fade Margin  62 dB 

 

PASS 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 466 of 1899



 www.radtel.com.au  

Head Office (Sydney)   Locked Bag 1000 Gordon NSW 2072  

Suite 201 Level 2, 14-16 Suakin St Pymble NSW 2073 

Phone  (02) 9479 3900  •  Fax  (02) 9875 4393  •  Email  sales@radtel.com.au 

Brisbane Office     (PO Box 4214) Unit 31, 17 Cairns Street Loganholme QLD 4129 

Phone  (07) 3805 0000  •  Fax  (02) 9875 4393  •  Email  sales@radtel.com.au 

Newcastle Office          Unit 5, 5-7 Channel Road Mayfield West NSW 2304 

Phone  (02) 4944 2071  •  Fax  (02) 4944 2072  •  Email  sales@radtel.com.au 

ABN 14 003 203 281 

 

Page 36 of 68  

 

 

 

 

 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 467 of 1899



 www.radtel.com.au  

Head Office (Sydney)   Locked Bag 1000 Gordon NSW 2072  

Suite 201 Level 2, 14-16 Suakin St Pymble NSW 2073 

Phone  (02) 9479 3900  •  Fax  (02) 9875 4393  •  Email  sales@radtel.com.au 

Brisbane Office     (PO Box 4214) Unit 31, 17 Cairns Street Loganholme QLD 4129 

Phone  (07) 3805 0000  •  Fax  (02) 9875 4393  •  Email  sales@radtel.com.au 

Newcastle Office          Unit 5, 5-7 Channel Road Mayfield West NSW 2304 

Phone  (02) 4944 2071  •  Fax  (02) 4944 2072  •  Email  sales@radtel.com.au 

ABN 14 003 203 281 

 

Page 37 of 68  

 

 

 

7 QUU Lockyer Valley 

7.1 QUU Helidon STP 

 

 
Site 

Address 
89 Back Flagstone Creek Rd Helidon 

Survey Location Easting 152.122064 Northing -27.565143 

Site Specific 

Comments and 

Issues 

Antenna is currently a colinear 

Recommended 

Repeater Site 
Woodlands Rd 

Recommended 

Antenna 
6 element yagi 

 

Woodlands Rd 
Bearing 83 º Distance 15.8 Km 

RSSI - yagi -77 dBm Fade Margin  33 dB 

 

Withcott Range 
Bearing 257 º Distance 9.4  Km 

RSSI - yagi -96 dBm Fade Margin  14 dB 

 

Lockyer Range 
Bearing 94 º Distance 33.2 Km 

RSSI - yagi -79 dBm Fade Margin  31 dB 

 

PASS 
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7.2 QUU Forest Hill STP 

 

 

 
Site 

Address 
Railway St Forest Hill 

Survey Location Easting 152.342984 Northing -27.576995 

Site Specific 

Comments and 

Issues 

Existing antenna mounted on steel pole 

Recommended 

Repeater Site 
Lockyer Range 

Recommended 

Antenna 
6 element yagi 

 

Woodlands Rd 
Bearing 268 º Distance 7.5 Km 

RSSI - yagi -82 dBm Fade Margin  28 dB 

 

Withcott Range 
Bearing 262 º Distance 32.6  Km 

RSSI - yagi -114 dBm Fade Margin  dB 

 

Lockyer Range 
Bearing 115 º Distance 9.86 Km 

RSSI - yagi -66 dBm Fade Margin  44 dB 

 

PASS 
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7.3 QUU Laidley STP 

 

 

 
Site 

Address 
2 Braham Rd Laidley 

Survey Location Easting 152.406989 Northing -27.611318 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
Lockyer Range 

Recommended 

Antenna 
6 element yagi 

 

Woodlands Rd 
Bearing 259 º Distance 6.12 Km 

RSSI - yagi -83 dBm Fade Margin  27 dB 

 

Withcott Range 
Bearing 261 º Distance 31.25 Km 

RSSI - yagi -106 dBm Fade Margin  dB 

 

Lockyer Range 
Bearing 126 º Distance 11.57 Km 

RSSI - yagi -56 dBm Fade Margin  54 dB 

 

PASS 
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7.4 QUU Gatton STP 

 

 

 
Site 

Address 
11 Treatment Plant Rd Gatton 

Survey Location Easting 152.280743 Northing -27.542635 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
Woodlands Rd 

Recommended 

Antenna 
6 element yagi 

 

Woodlands Rd 
Bearing 169 º Distance 3.75 Km 

RSSI - yagi -68 dBm Fade Margin  42 dB 

 

Withcott Range 
Bearing 252 º Distance 25.4  Km 

RSSI - yagi -87 dBm Fade Margin  23 dB 

 

Lockyer Range 
Bearing 114 º Distance 18.73 Km 

RSSI - yagi -75 dBm Fade Margin  35 dB 

 

PASS 
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7.5 QUU Woodlands Rd High Level Reservoir 

 

 

 
Site 

Address 
205 Woodlands Rd Gatton 

Survey Location Easting 152.281457 Northing -27.576584 

Site Specific 

Comments and 

Issues 

This site is very close to the repeater 

Recommended 

Repeater Site 
Woodlands Rd 

Recommended 

Antenna 
 

 

Woodlands Rd 
Bearing 309 º Distance 0.2 Km 

RSSI - yagi -58 dBm Fade Margin  52 dB 

 

Withcott Range 
Bearing 261 º Distance 25.2 Km 

RSSI - yagi -98 dBm Fade Margin  12 dB 

 

Lockyer Range 
Bearing 104º Distance 16.9 Km 

RSSI - yagi -78 dBm Fade Margin  32 dB 

 

 

PASS 
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7.6 QUU Cochrane St High Level Reservoir 

 

 

 
Site 

Address 
40 Cochrane St Gatton 

Survey Location Easting 152.272798 Northing -27.56072 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
Woodlands Rd 

Recommended 

Antenna 
6 element yagi 

 

Woodlands Rd 
Bearing 141 º Distance 1.94 Km 

RSSI - yagi -58 dBm Fade Margin  52 dB 

 

Withcott Range 
Bearing 257 º Distance 24.34  Km 

RSSI - yagi -105 dBm Fade Margin  dB 

 

Lockyer Range 
Bearing 107º Distance 18.46 Km 

RSSI - yagi -75 dBm Fade Margin  35 dB 

 

 

PASS 
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7.7 QUU Murphys Creek Reservoir 

 

 

 
Site 

Address 
Hoods Rd / Dobel Drv Upper Lockyer 

Survey Location Easting 152.054378 Northing -27.486804 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
Lockyer Range 

Recommended 

Antenna 
6 element yagi 

 

Woodlands Rd 
Bearing 103 º Distance 24.4 Km 

RSSI - yagi -108 dBm Fade Margin  dB 

 

Withcott Range 
Bearing 186 º Distance 9.4  Km 

RSSI - yagi -92 dBm Fade Margin  18 dB 

 

Lockyer Range 
Bearing 103º Distance 41.4 Km 

RSSI - yagi -87 dBm Fade Margin  23 dB 

 

PASS 
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7.8 QUU Tabletop Reservoir 

 

 

 
Site 

Address 
Near 55 Berghofer Drv Withcoft 

Survey Location Easting 152.016277 Northing -27.57102 

Site Specific 

Comments and 

Issues 

Signal was measured with what was later found to be a faulty repeater antenna 

connection. Signal would be somewhat better than this 

Recommended 

Repeater Site 
Withcott Range 

Recommended 

Antenna 
6 element yagi 

 

Woodlands Rd 
Bearing 80 º Distance 26.3 Km 

RSSI - yagi -106 dBm Fade Margin  dB 

 

Withcott Range 
Bearing 45 º Distance 1.4  Km 

RSSI - yagi -85 dBm Fade Margin  25 dB 

 

Lockyer Range 
Bearing 89º Distance 42.3 Km 

RSSI - yagi -109 dBm Fade Margin  dB 

 

 

PASS 
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7.9 Helidon Reservoir 1 & 2 

 

 

 
Site 

Address 
Seventeen Mile Rd Helidon 

Survey Location Easting 152.134777 Northing -27.543436 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
Withcott Range 

Recommended 

Antenna 
6 element yagi 

 

Woodlands Rd 
Bearing 94 º Distance Km 

RSSI - yagi -103 dBm Fade Margin  7 dB 

 

Withcott Range 
Bearing 244 º Distance   Km 

RSSI - yagi -68 dBm Fade Margin  42 dB 

 

Lockyer Range 
Bearing 99 º Distance 31.7 Km 

RSSI - yagi -100 dBm Fade Margin  10 dB 

 

PASS 
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7.10 Withcoft Reservoir 

 

 

 
Site 

Address 
Lot 32 Dolleys Rd Withcoft 

Survey Location Easting 152.027178 Northing -27.565533 

Site Specific 

Comments and 

Issues 

Adjacent to repeater 

Recommended 

Repeater Site 
Withcott Range 

Recommended 

Antenna 
colocated 

 

Woodlands Rd 
Bearing 81 º Distance 25.13 Km 

RSSI - yagi -73 dBm Fade Margin  37 dB 

 

Withcott Range 
Bearing n/a  º Distance   Km 

RSSI - yagi dBm Fade Margin  dB 

 

Lockyer Range 
Bearing 90 º Distance 41.2 Km 

RSSI - yagi -89 dBm Fade Margin  21 dB 

 

 

PASS 
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7.11 QUU ST49 Lowood STP 

 

 

 
Site 

Address 
Forest Hill Fernvale Rd Lowood 

Survey Location Easting 152.587416 Northing -27.469154 

Site Specific 

Comments and 

Issues 

NO ISSUES 

Recommended 

Repeater Site 
Tarampa Balance Tank 

Recommended 

Antenna 
6 element yagi 

 

Mt Esk 
Bearing 313 º Distance 31.9 Km 

RSSI - yagi -105 dBm Fade Margin  5 dB 

 

Tarampa 

Balance Tank 

Bearing  229º Distance 2.8 Km 

RSSI - yagi -77 dBm Fade Margin  33 dB 

 

Toogoolawah 

Res 

Bearing 311º Distance 48 Km 

RSSI - yagi dBm Fade Margin  dB 

 

PASS 
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7.12 QUU ST48 Fernvale STP 

 

 

 
Site 

Address 
Near 198 Banks Creek Rd Fernvale 

Survey Location Easting 152.669384 Northing -27.444611 

Site Specific 

Comments and 

Issues 

Antenna looking directly into the side of a mountain. Even at 9m the signal was -

100dBm. Apparently the existing RTU has very unreliable comms 

Recommended 

Repeater Site 

Find a suitable store and forward site or return with a large EWP to try a 

higher pole 

Recommended 

Antenna 
 

 

Mt Esk 
Bearing 300 º Distance 35.4 Km 

RSSI - yagi -110 dBm Fade Margin  0 dB 

 

Tarampa 

Balance Tank 

Bearing 237 º Distance 11.2 Km 

RSSI - yagi -105 dBm Fade Margin  5 dB 

 

Toogoolawah 

Res 

Bearing 312 º Distance 50 Km 

RSSI - yagi dBm Fade Margin  dB 

 

FAIL 
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8 Appendix 1 – COL45 Colinear Antenna 
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9  Appendix 2 – RFI Yagi Antenna Data 
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 For more Information 
please call

1-800-Belden1

General Description:
24 AWG stranded (7x32) TC conductors, polyethylene insulation, twisted pairs, overall Beldfoil® (100%
coverage) + TC braid shield (90% coverage), 24 AWG stranded TC drain wire, PVC jacket.

Physical Characteristics (Overall)
Conductor

AWG:
# Pairs AWG Stranding Conductor Material
1 24 7x32 TC - Tinned Copper

Total Number of Conductors: 2

Insulation
Insulation Material:

Insulation Material Wall Thickness (in.)
PE - Polyethylene 0.023

Outer Shield
Outer Shield Material:

Layer # Outer Shield Trade Name Type Outer Shield Material Coverage (%)
1 Beldfoil® (w/ shorting fold) Tape Aluminum Foil-Polyester Tape 100.000
2 Braid TC - Tinned Copper 90.000

Outer Shield Drain Wire AWG:
AWG Stranding Drain Wire Conductor Material
24 stranded TC - Tinned Copper

Outer Jacket
Outer Jacket Material:

Outer Jacket Material Nom. Wall Thickness (in.)
PVC - Polyvinyl Chloride 0.035

Overall Cable
Overall Nominal Diameter: 0.232 in.

Pair
Pair Color Code Chart:

Color
White/Blue and Blue/White

Mechanical Characteristics (Overall)
Operating Temperature Range: -30°C To +90°C

UL Temperature Rating: 80°C (UL AWM Style 2919)

Bulk Cable Weight: 36 lbs/1000 ft.

Max. Recommended Pulling Tension: 72.300 lbs.

Min. Bend Radius/Minor Axis: 2.500 in.

Applicable Specifications and Agency Compliance (Overall)
Applicable Standards & Environmental Programs

NEC/(UL) Specification: CM
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NEC/(UL) Specification: CM

CEC/C(UL) Specification: CM

AWM Specification: UL Style 2919 (30 V 80°C)

EU Directive 2011/65/EU (ROHS II): Yes

EU CE Mark: Yes

EU Directive 2000/53/EC (ELV): Yes

EU Directive 2002/95/EC (RoHS): Yes

EU RoHS Compliance Date (mm/dd/yyyy): 01/01/2004

EU Directive 2002/96/EC (WEEE): Yes

EU Directive 2003/11/EC (BFR): Yes

CA Prop 65 (CJ for Wire & Cable): Yes

MII Order #39 (China RoHS): Yes

Flame Test
UL Flame Test: UL1685 UL Loading

Plenum/Non-Plenum
Plenum (Y/N): No

Plenum Number: 82841, 89841

Electrical Characteristics (Overall)
Nom. Characteristic Impedance:

Impedance (Ohm)
120

Nom. Capacitance Conductor to Conductor:
Capacitance (pF/ft)
12.8

Nom. Capacitance Cond. to Other Conductor & Shield:
Capacitance (pF/ft)
23

Nominal Velocity of Propagation:
VP (%)
66

Nominal Delay:
Delay (ns/ft)
1.6

Nom. Conductor DC Resistance:
DCR @ 20°C (Ohm/1000 ft)
24

Nominal Outer Shield DC Resistance:
DCR @ 20°C (Ohm/1000 ft)
3.4

Nom. Attenuation:
Attenuation (dB/100 ft.)
0.6 (@ 1 MHz)

Max. Operating Voltage - UL:
Voltage Description
300 V RMS
30 V RMS AWM2919

Max. Recommended Current:
Current
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2.1 Amps per conductor @ 25°C

Put Ups and Colors:

Item # Putup Ship Weight Color Notes Item Desc
9841 060100 100 FT 4.300 LB CHROME 1 PR #24 PE SH PVC 
9841 0601000 1,000 FT 40.000 LB CHROME C 1 PR #24 PE SH PVC 
9841 060500 500 FT 20.000 LB CHROME C 1 PR #24 PE SH PVC 
9841 0605000 5,000 FT 200.000 LB CHROME 1 PR #24 PE SH PVC 

Notes:
C = CRATE REEL PUT-UP.

Revision Number: 2      Revision Date: 08-02-2012

© 2013 Belden, Inc
All Rights Reserved.

Although Belden makes every reasonable effort to ensure their accuracy at the time of this publication, information and specifications
described herein are subject to error or omission and to change without notice, and the listing of such information and specifications does not
ensure product availability. 
Belden provides the information and specifications herein on an "AS IS" basis, with no representations or warranties, whether express,
statutory or implied. In no event will Belden be liable for any damages (including consequential, indirect, incidental, special, punitive, or
exemplary damages) whatsoever, even if Belden has been advised of the possibility of such damages, whether in an action under contract,
negligence or any other theory, arising out of or in connection with the use, or inability to use, the information or specifications described herein.

All sales of Belden products are subject to Belden's standard terms and conditions of sale. 
Belden believes this product to be in compliance with EU RoHS (Directive 2002/95/EC, 27-Jan-2003). Material manufactured prior to the
compliance date may be in stock at Belden facilities and in our Distributor’s inventory. The information provided in this Product Disclosure, and
the identification of materials listed as reportable or restricted within the Product Disclosure, is correct to the best of Belden’s knowledge,
information, and belief at the date of its publication. The information provided in this Product Disclosure is designed only as a general guide
for the safe handling, storage, and any other operation of the product itself or the one that it becomes a part of. This Product Disclosure is not
to be considered a warranty or quality specification. Regulatory information is for guidance purposes only. Product users are responsible for
determining the applicability of legislation and regulations based on their individual usage of the product. 
Belden declares this product to be in compliance with EU LVD (Low Voltage Directive 73/23/EEC), as amended by directive 93/68/EEC. 
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Thank you for your selection of the 115S Serial I/O Module. We trust it will give you 
many years of valuable service. 
 
 

ATTENTION! 
Incorrect termination of supply wires may cause internal damage and will void 
warranty. 

To ensure your 115S product enjoys a long life, 

Double check ALL your connections with the User Manual, before 
turning the power on.  

All equipment must be properly grounded for safe operation.  

All equipment should be serviced only by a qualified technician. 

 
Important Notice 
ELPRO products are designed to be used in industrial environments, by experienced 
industrial engineering personnel with adequate knowledge of safety design 
considerations. These products should not be used in non-industrial applications, or 
life-support systems, without consulting ELPRO Technologies first. 

 
Installation and Operating Instructions: 
The Expansion I/O modules are to be installed by trained personnel / licensed 
electricians only and installation must be carried out in accordance with the 
instructions listed in the Installation Guide and applicable local regulatory codes. 

The units are intended for Restricted Access Locations. 

The Expansion I/O modules are intended to be installed in a final enclosure, rated 
IP54, before use outdoors. 

The Equipment shall be powered using an external Listed Power Supply with LPS 
outputs or a Class 2 Power Supply. 

 
Hazardous Location Notices:  

 
This device complies with  
Ex nL IIC. T6 -40 C <= Ta <= +60 C 
WARNING: EXPLOSION HAZARD. 
Do not disconnect equipment unless power has been switched off or the area is 
known to be non-hazardous. 
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Limited Lifetime Warranty, Disclaimer and Limitation of Remedies 
ELPRO products are warranted to be free from manufacturing defects for the 
“serviceable lifetime” of the product. The “serviceable lifetime” is limited to the 
availability of electronic components. If the serviceable life is reached in less than three 
years following the original purchase from ELPRO, ELPRO will replace the product with 
an equivalent product if an equivalent product is available. 
This warranty does not extend to: 
- failures caused by operation of the equipment outside the particular product's 

specification, or 
- use of the module not in accordance with this User Manual, or 
- abuse, misuse, neglect or damage by external causes, or 
- repairs, alterations, or modifications undertaken other than by an authorized 

Service Agent. 

ELPRO’s liability under this warranty is limited to the replacement or repair of the 
product. This warranty is in lieu of and exclusive of all other warranties. This warranty 
does not indemnify the purchaser of products for any consequential claim for damages or 
loss of operations or profits and ELPRO is not liable for any consequential damages or 
loss of operations or profits resulting from the use of these products. ELPRO is not liable 
for damages, losses, costs, injury or harm incurred as a consequence of any representations, 
warranties or conditions made by ELPRO or its representatives or by any other party, 
except as expressed solely in this document. 
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1 Overview 

The ELPRO 115S modules are designed to provide I/O expansion for other ELPRO 
products like 105U and 905U modules. The 115S modules support the ELPRO E-Series 
protocol, and communicate serially via RS232 or RS485. Configuration is done via the 
ELPRO E-Series configuration utility. 
 
The 115S modules also support MODBUS protocol. They may be used as a MODBUS 
slave with any 3rd-party MODBUS device, or with the ELPRO 105U-G or 905U-G 
modules using MODBUS. They support both MODBUS ASCII protocol, and serial un-
signed MODBUS RTU, also known as “MODBUS binary”. The Modbus slave address of 
the 115S is selected via two rotary switches on the bottom panel of the case. 
 
All 115S models provide digital inputs and outputs. Specific models provide analog 
inputs or analog outputs. Pulsed inputs and pulsed outputs are also available. Several 
modules may be connected to one master, allowing any combination of I/O types. 
 
Figure 1-1 shows a diagram of a 115S module with parts labelled. 
 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 510 of 1899



115S Serial I/O Module  User Manual 

 

Page 6  June 2011 

 
 

 
 

 
 

 
 
 
 

  
Figure 1-1: 115S unit with significant parts labeled. 
Two ports allow configuration and communications on the 115S. The RS232 port is 
intended for configuration. The RS485 port allows the unit to be in a multi-drop 
configuration. 
 
Overvoltage protection and supply monitoring is provided to minimize the risk of failure 
due to faulty connections or supply surges. 
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1.1 Module types and features 
The module types and I/O are summarised in Table 1-1. 

115S -11 -12 -13 

Digital inputs/outputs 16 8 8 

Pulse outputs 8 8 8 

Pulse inputs 4 - - 

Analog inputs - 8 - 

Analog outputs - - 8 

Table 1-1: Summary of 115S module types and I/O. 
 

1.1.1 Digital inputs / outputs 

Each digital I/O channel on the 115S modules can act as either an input or an output. The 
input/output direction does not need to be user configured. 
 
Digital inputs are suitable for voltage-free contacts, or NPN-transistor switch devices. 
 
Digital outputs are open-collector transistor outputs, able to switch loads up to 30VDC, 
200mA. 
 
If you have wired an input/output channel as an input, it is recommended that you do not 
write values to it as an output. No electrical damage will occur if you attempt to use a 
channel wired as an input as an output, or vice-versa, however the I/O system will not 
operate correctly. 
 
We recommend that the required digital inputs be assigned consecutively from channel 1. 
Then use the remaining channels as digital outputs.  

1.1.2 Pulsed outputs 

The first eight digital channels on each 115S module can be used as pulse outputs. The 
maximum output frequency is 50Hz. 
 
A pulse output on the 115S will output the number of pulses equal to the register value 
sent by the master. When the master sends a new register value, the 115S will output 
additional pulses until the output count is the same as the new value. 
 
Three register values are associated with creating each pulsed output:  

• The Count keeps a tally of how many pulses have been output - this is a 16-bit 
register and overflows to 0. 

• The Target is set by the master, and is the trigger for pulses to be created. The 
digital channel outputs pulses until the Count value reaches the Target value. If 
the Target register is set to 0, the pulses stop and the Count register is cleared. 
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• The Update Time is the interval in which the 115S expects to receive updates to 
the Target value. The module will output enough pulses for the Count to reach the 
Target within the update time. The output pulse rate is determined by the update 
time, and the difference between the count and the target. 

 
If the calculated pulse rate is more than the maximum rate (50Hz), the 115S will output 
pulses at the maximum rate. At the end of the update time, the count value will be less 
than the target. The 115S will then calculate the new required pulse rate for the next 
update period, based on the difference between Count and Target values.  
 
If the calculated pulse rate is greater than around three times the maximum rate, pulses 
are not output. The Count value will be set to the value of the Target without any pulses 
output. Pulses will be output again when the calculated pulse rate falls within the 
maximum possible rate. 

1.1.3 Pulsed inputs 

The first four digital channels on the 115S-11 module can be used as pulsed inputs.  The 
maximum input pulse frequency is 1 KHz. 
 
The pulse input channel calculates two register variables, each of which can be read by 
the Modbus master.  
 
• The Pulse Count is a count of the pulses detected on the channel since the 115S 

powered up. The pulse input counts are 32-bit values (2 x 16-bit registers, a low and 
a high register), and wrap around to zero on overflow. 

• The Pulse Rate is a measure of the rate of pulses detected on the channel. The pulse 
rate value is decimal 16,384 (hex 4000) for zero rate and decimal 49,152 (hex C000) 
for the maximum rate configured by the user. These zero and maximum values are 
the same as 0% and 100% used for analog values. (See section 5.4 for hex to decimal 
conversion.) 

 
The maximum pulse input rate is set during configuration. The value is in pulses per 
minute and is limited to 60000 (1 KHz), the maximum rate capable of the module. 
 

1.1.4 Analog inputs 

The analog inputs on the 115S-12 can be connected as either grounded single-ended 
inputs or as floating differential inputs. The 115S-12 has eight grounded inputs or four 
floating inputs. 
 
• Grounded single-ended inputs connect between the AIN terminal and the GND 

terminal. 
 
• Floating differential inputs each take up two terminals. There are four differential 

pairs on the 115S-12: [AIN1-AIN2], [AIN3-AIN4], [AIN5-AIN6], [AIN7-AIN8]. For 
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example, the first input is connected to terminals AIN1 (positive) and AIN2 
(negative). 

 
The two types of input cannot be mixed - all inputs must be either “grounded” or 
“floating”. 
 
Inputs can also be selected as mA current, or voltage input - all inputs must be the same, 
either all current or all voltage. The scale of each analog input is chosen during hardware 
configuration, with scale options as follows: 
 

Voltage input scale options: [0 to 5V], [0 to 10V], [1 to 5V] 
Current input scale options: [0 to 10mA], [0 to 20mA], [4 to 20mA] 

 
For compatibility with E-Series modules, 4-20mA current is recommended. See section 
4.4 for more information on compatibility.  
 
The values on the analog input are decimal 16,384 (hex 4000) for minimum signal (0%) 
and decimal 49,152 (hex C000) for maximum (100%).  
 
The analog channel will measure over-scale, up to 150% which will have value 65,536 
(hex FFFF).  For 4-20mA signals, the channel will measure under-scale down to 0mA 
which has a value of 8,192 (hex 2000). (See section 5.4 for hex to decimal conversion.) 
 
The 115S-12 provides a 24V analog loop supply (“ALS”) for powering analog loops. 
 

1.1.5 Analog outputs 

The 115S-13 has eight analog output channels and can be configured to output voltage or 
current. For current signals, “source” or “sink” can be selected. The scale of each analog 
output is specified during configuration, with scale options as follows: 
 

Voltage output scale options: [0 to 5V], [0 to 10V], [1 to 5V] 
Current output scale options: [0 to 10mA], [0 to 20mA], [4 to 20mA], source or sink 

 
• Voltage outputs are measured with respect to the ground terminal.  
• Current source outputs are measured with respect to the ground terminal.  
• Current sink outputs are measured with respect to the 24V “ALS” terminal. 
 
Writing to the output register by the master produces the analog output.  Minimum to 
maximum signals (0 – 100%) are produced by register values from decimal 16,384 to 
49,152 (hex 4000 - C000). (See section 5.4 for hex to decimal conversion.) 
 
The analog channel can output over-scale, up to 150% corresponding to register value 
65,536 (hex FFFF).  For 4-20mA signals, the channel can output under-scale down to 
0mA from a register value of 8,192 (hex 2000) or less. Note that the over-scale output is 
limited by the maximum levels capable of the 115S module (12V or 24mA). 
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1.1.6 Communications 

The 115S modules have two communication ports: RS232 and RS485. The RS485 port 
communicates using E-Series protocol. Both ports support Modbus protocol.  
 
The RS232 port is intended for configuration. The RS485 port is intended for normal 
operation and can be used in a multi-drop setup. 
 
There are two address switches on the base of the module. When the switches are set 
within the range 01-99, the module uses Modbus protocol on the RS485 port, with the 
Modbus address defined by the switches. Setting both address switches to 00 configures 
the module to use E-Series protocol on the RS485 port. Whenever these address switches 
are changed the unit should be reset by disconnecting power. 
Note - When configured for E-Series protocol the maximum number of expansion 
modules per radio is 10 as each module requires 3 addresses. 
 
When using E-Series protocol, the port settings are fixed at 9600 baud, 8 data bits, no 
parity, 1 stop bit. 
 
The Modbus communications settings are configurable as follows: 
Modbus type: RTU, ASCII with 8 data bits, ASCII with 7 data bits. (Note that the 
configuration software only supports Modbus RTU. A Modbus Master can select ASCII 
protocol by writing to the appropriate register. See Appendix A.) 
Baud rate: 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 76800, 115200 
Parity: none, odd, even 
Stop bits: 1 or 2. 
 
The modules are fitted with a termination switch for the RS485. Set this switch only on 
the last module in a multi-drop RS485 configuration. 
 
The ELPRO E-Series software is used to configure the 115S modules as part of an 
E_Series network. The hardware set-up for items such as expected pulse rates and analog 
signals is also available through this software.  
 
When used as a Modbus-only device, stand-alone configuration software 
(cfg_115S_Vx.xx.exe) is available to set up the modules. All required software may be 
downloaded from the ELPRO website. 
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2 Installation  

All connections to the module should be SELV only. Normal 110/220/240V mains 
supply should not be connected to any input terminal of the module.  

2.1 General installation 
Several 115S modules may be connected to one Master / E-Series Radio via RS485 
multi-drop connection as shown in Figure 2-1. Ensure there are good connections 
between the 115S units and the master and a separate Earth connected to the ‘GND’ 
terminal on the front Terminal block of each module. 2.5 sqmm / 12 gauge earth wire is 
recommended. 
 

 

Figure 2-1: Several 115S units connected to a master. 
 

2.1.1 Power Connection 

The 115S modules require a 10.8-30 VDC ** power supply. This is supplied to the 4-way 
connector, shown in Figure 2-2.  
 
** Model Dependent. Check rear label for actual operating voltages 
 
 
 
 

Figure 2-2: Power and RS485 connector.  
Connect 10.8-30 VDC to + and earth to -. Connect RS485 to B and A. 

 B A -  + 
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2.1.2 Address Switches 

The address switches are found on the bottom panel of the module, as shown in Figure 
2-3. If you are using the 115S module with other ELPRO E-Series modules (ELPRO 105 
and 905- modules), the address switches must be set to “00”. This enables ELPRO 
protocol mode and assigns 3 serial addresses to each module. 
 
If you are using a Modbus Master device, ensure each 115S connected to the same 
Modbus master has a unique Modbus address.  
 
Note that the module must be reset after changing the address switches. 
You can connect to an ELPRO 105U-G-MD1 or 905U-G-MD1 Module using either 
MODBUS protocol or ELPRO protocol. ELPRO protocol is easier to set up, and we 
recommend using this protocol for most applications. 
 
 
 
 
 

Figure 2-3: Address switches. The address shown is 01. 
 
Connect the RS485 B and A wires to the 4-way connector shown previously in Figure 
2-2. An RS485 termination switch is provided. Terminate the last 115S module in the 
multi-drop setup as shown in Figure 2-4. 
 
 
 
 
 
 
 
 
 

Figure 2-4: RS485 multi-drop connection and termination (only use external 
termination for the master if it does not have internal termination). 
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2.2 Signal Connections 
 
All connections to the module should be SELV only. Normal 110/220/240V mains 
supply should not be connected to any input terminal of the module.  

2.2.1 Digital Inputs (and Pulsed Inputs) 

The 115S-11 supports 16 digital signals, and the 115S-12 and 115S-13 support 8 digital 
signals. Additionally, digital inputs DIO1-4 on the 115S-11 operate as pulse inputs. 
 
Digital output signals share the same terminals as the Digital input signals, marked DIO1-
8, and DIO1-16 on the 115S-11 module.  
 
A digital input is activated by connecting to EARTH, either by voltage-free contact or by 
a transistor switch. Refer to Figure 2-5: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-5: Connection of digital inputs. 
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2.2.2 Digital Outputs (and Pulsed Outputs) 

The 115S-11 supports up to 16 digital outputs, shared with the digital input function on 
the same terminals. The 115S-12 and 115S-13 both provide 8 digital output signals. 
These signals are marked DIO1-8, and DIO1-16 for the 115S-11. On all 115S modules, 
DIO1-8 can also operate as pulsed outputs. 
 
When active, digital outputs provide a transistor switch to EARTH. To connect a digital 
output, refer to the diagram in Figure 2-6. A bypass diode is recommended to protect 
against switching surges for inductive loads such as relay coils. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-6: Connection of digital outputs. 
Note that digital outputs will only switch DC circuits, with maximum voltage 30VDC. 
 

2.2.3 Analog Inputs 

The 115S-12 provides eight grounded single-ended or four floating differential analog 
inputs. These provide measurement of voltage signals (0-10V) or current (0-20 mA) 
signals. An internal 24V analog loop supply (ALS) is generated for current loops. 
 
Refer to Section 4.4 for detail on configuring single-ended, differential, current-mode or 
voltage mode inputs. 
 
 
2.2.3.1 Grounded Single-Ended mA Inputs 
Single-ended current inputs allow twice as many inputs as the differential mode. This 
mode is useful when the sensor loop can be grounded to the 115S module. Devices may 
also be powered by the 24V supplied by the 115S. Refer to Figure 2-7: 
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Figure 2-7: Connection for single-ended current inputs. Transducers may be 
externally powered or powered by the 115S +24V loop supply.  
Note: 

- The module is configured at the factory for this type of input 
- To change the input configuration, refer to section 4.4  

 
WARNING ! 

 
Ensure correct DIP switch positions AND software configuration has been 
completed for each analogue input BEFORE connecting external signals to the 
115S-12 module. 
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2.2.3.2 Floating Differential Mode mA Inputs 
Differential mode current inputs should be used when measuring a current loop which 
cannot be connected to earth or ground. This allows the input to be connected anywhere 
in the current loop. Common mode voltage can be up to 27VDC. 
 
Up to four loops can be connected, to terminal pairs [AIN1-AIN2], [AIN3-AIN4], 
[AIN5-AIN6], [AIN7-AIN8] - the former terminal is +ve and the latter –ve. 
The diagram in Figure 2-8 indicates how to connect devices for differential mode current 
inputs.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-8: Connections for differential current inputs. 
Note: 

- The module configuration needs to be changed for this type of input 
- To change the input configuration, refer to section 4.4  

 
WARNING ! 

 
Ensure correct DIP switch positions AND software configuration has been 
completed for each analogue input BEFORE connecting external signals to the 
115S-12 module. 
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2.2.3.3 Floating Differential Voltage Inputs 
Differential voltage inputs allow a voltage to be measured when it cannot be referenced 
to earth or ground. The diagram in Figure 2-9 shows how to connect differential voltage 
inputs. The module has a 27V common mode input range. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-9: Connection for differential voltage input mode. 
Note: 

- The module configuration needs to be changed for this type of input 
- To change the input configuration, refer to section 4.4  

 
WARNING ! 

 
Ensure correct DIP switch positions AND software configuration has been 
completed for each analogue input BEFORE connecting external signals to the 
115S-12 module. 
 
 
 
 
2.2.3.4 Single-ended Voltage Input 
Single-ended voltage inputs allow twice as many inputs as differential mode. This mode 
is useful when one end of the input voltage can be connected to the ground of the 115S 
module. Figure 2-10 shows connections for single-ended voltage input. 
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Figure 2-10: Connection for single-ended voltage input. 
Note: 

- The module configuration needs to be changed for this type of input 
- To change the input configuration, refer to section 4.4  

 
WARNING ! 

 
Ensure correct DIP switch positions AND software configuration has been 
completed for each analogue input BEFORE connecting external signals to the 
115S-12 module. 
 

2.2.4 Analog Outputs 

The 115S-13 provides eight analog outputs. These may be configured as voltage or 
current outputs. The current output may be selected as “sink” or “source” current. 
 
Refer to Section 4.5 for detail on configuring analog outputs. 
 
2.2.4.1 Current Output 
Current output mode may be configured for current source or current sink. Figure 2-11 
shows the connections for current source mode. Figure 2-12 shows the connections for 
current sink. 
 

V- 

AIN1 

AIN2 

AGND 

115S-12 Module 

ALS +24V 

Sensor with voltage 
signal 

+ 

- 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 523 of 1899



115S Serial I/O Module  User Manual 

 

man_115S_1.14.docx  Page 19 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2-11: Connection for current source output. 
Note: 

- The module is configured at the factory for this type of output connection 
- To change the input configuration, refer to section 4.5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-12: Connection for current sink output. 
Note: 

- The hardware configuration needs to be changed for this type of output 
connection 

- To change the hardware configuration, refer to section 4.5 
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2.2.4.2 Voltage Output 
Voltage output mode produces a voltage referenced to the module’s AGND. Figure 2-13 
shows the connection for voltage output configuration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2-13: Connection for voltage output configuration. 
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3 Configuration  

 
The 115S serial expansion modules can be configured as expansion I/O for the ELPRO 
radio modules. When configured like this the module communicates using standard 
ELPRO protocol which works on a Change of State concept like all other ELPRO radio 
modules. 
The module can also be configured as a Standard MODBUS Slave device which operates 
by responding to poll messages from a MODBUS Master (DCS, SCADA, PLC, Etc). 

3.1 ELPRO Expansion I/O configuration. 
Use the ELPRO Configuration utility to configure the 115S module to communicate to 
105U and 905U radio modules. 

- Ensure the Address switches are set to “00” for ELPRO protocol mode. Refer to 
section 2.1.2 for details on setting the address switches. 

 
The ELPRO Configuration utility allows you to configure systems consisting of a 
mixture of ELPRO Module types.  
The software can be downloaded from the ELPRO web-site, or from the ELPRO Product 
CD included with your device. 
 
115S expansion I/O module can only be added to the software via the ‘Serial Units’ 
branch of a radio module, see Figure 3.1 below.  
 
If using the module as a standalone serial device (without radios) you will need to add a 
dummy radio module to the software and then add all serial module to this dummy 
modules ‘Serial Units’ branch.  

- Refer to your radio module user manual for an explanation on how to create the 
radio module configuration. 

 
Once you have created the new radio module configuration, or a radio module was 
already present you can add a serial module. Select the radio module that you want to 
connect the 115S serial module to, and select the “Serial Units” item. Select “Add a new 
Serial Unit” to create the new configuration, or select “Load a New Serial Unit” to load 
the configuration from an existing module. See Figure 3-1 & 3.2 below. 
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Figure 3-1: Configuration of 115S modules using ELPRO Configuration Utility. 
 
When you select “Add a new Serial Unit” you 
will need to select the unit type. Select the 
correct module type here. 
 
 
 
 
 
 
 
Finally, you will be prompted to select the module 
address. You can choose to allow the configuration 
software to select an unused address for you, or you 
can select the module address manually. 

- Serial Module address must be in the range 
96 to 127. 

- Every serial module that is connected to the 
same radio module needs a separate address. 

- You can use the same address on two 
different serial modules if they are 
connected to different radio modules. 

Note – When using modules as Elpro Expansion 
I/O each module will be assigned 3 addresses. 
 
Once you have added the new module you can 
configure I/O mappings the same way you would 
for the older 105 series modules or a radio module. 
 
For more information on configuring ELPRO E-
Series modules using the E-Config software, refer 
to the 105-1 or 905-1 user manual. 

Figure 3-2: Select the unit type. 

Figure 3-3: Select unit address. 
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3.2 MODBUS Slave Configuration 
If configured as a MODBUS Slave the module will need to have a unique Slave address, 
see section 2.1.2 “Address Switches” above for details on how this is done. 
 
The Address selected will be the address that the MODBUS Master needs to poll to 
gather data. 
 
The module also has a number of internal registers that hold the I/O values, status, etc. 
These register are polled by the MODBUS Master using standard commands that 
Read/Write values to or from the device. 
 
When the Modbus Master Polls the Slave is does so using a Modbus Command and an 
I/O location. This Modbus command will varies depending on whether they are Inputs / 
Outputs and Analog / Digital values 
Example 
 

• To read a Digital Input on the module an “02: Input Status” command is 
used and the Modbus address will be in the range 10001 – 19999 

 
• To read an Analog input on the module an “04: Input Register” Command 

is used and the Modbus address will be in the range 30001 – 39999.  
 

• To write to a Digital output (Turn it on) you need to use a “01: Coil 
Status” Command and the Modbus address location will be 0001 – 9999 

 
• To Write to an Analog output you will need to use an “03: Holding 

Register” command and the Modbus Address will be in the range 40001 – 
49999 

 
See Appendix A “Modbus address map” for the I/O registers locations. 
 
Note: all Analog values are 16 bit unsigned integers. 
 
We recommend using Wintech’s Modscan and Modsim which are low cost Modbus 
Master and Modbus Slave simulators to help diagnose any Read/Write addressing issues. 
www.win-tech.com 
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4 Hardware Configuration  

 
Hardware Set-up allows the 115S hardware function to be adjusted to suit the application. 
To configure the hardware settings, you need: 

- Access to the DIP switches under the Analog Configuration Panel (refer Figure 
1-1: 115S unit with significant parts labeled.) 

- Configuration Software to run on your PC. 
 
Configuration of the 115S modules is performed by either the dedicated 115S 
configuration software (cfg_115S_Vx.xx.exe), or by the ELPRO E-Series configuration 
software (from the Utilities / Advanced - SXM menu). The software is available from 
ELPRO’s Product CD or web page 

4.1 Connecting to the 115S module 
 
To use the configuration software, perform the following steps: 
• Connect the 115S to the PC COM port with a standard serial cable (straight-through, 

DB9 female to DB9 male. See Appendix for wiring.) 
• Set the address switches to 00 
• Supply power to the 115S via the “+” and “-” terminals on the bottom of the module 

(10.8-30 VDC **). 
** Model Dependent. Check rear label for actual operating voltages 

• Start the configuration software on your PC or laptop (cfg_115S_Vx.xx.exe) 
 

 
Figure 4-1: Main configuration screen. 
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• Set the “Port” setting to match the computer com port you have connected to. 
• Set the “Slave Address” to match the address switch setting of the 115S. If you are 

using address “00” for ELPRO Protocol, set the Slave Address to 100. 
• Set the communications parameters. The default communications parameters are: 
 

Baud rate: 9600 
Parity: NONE 
Stop bits: 1 
 

Click the button labelled Connect to 115S.  
 
If you are unable to communicate with the 115S, refer to Appendix C: Comms Recovery. 
 
If connection has been successful, several folder tabs will become available, depending 
on the module type. The panel on the right-hand side of the form shows the 115S detected 
and its settings. 
 

4.2 Configuration common to all modules 

4.2.1 Communications 

Select the Comms folder tab. This page allows you to change the communications 
settings of the 115S.  
 
These settings are applied to both the RS-232 configuration port and to the RS-485 
Modbus interface port. 
 
Choose the required settings, then click Set comms. You will need to power off / on the 
115S for the new settings to take effect. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4-2: Communications configuration screen. 
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4.2.2 Modbus Output Timeout on Comms fail 

 
The module when being used as a Modbus Slave device has an output reset on comms 
fail feature. 
This means the outputs are turned off after a configured timeout if the module doesn’t 
receive any Modbus polls to itself.  
 
Note: The Modbus Output Timeout feature is available in Firmware version 2.02 
and above. 
 
To set the Modbus Output reset time use the configuration software (V1.09 and above) 
and under the “Comms” tab you will see a “Modbus Output Timeout”. Select the 
appropriate time and then press the “Set Comms” button and then resetting the module. 
See Figure 4-2 above 
 
Note that you will need to change the connection settings on the “Connect” page, and re-
connect to the 115S. 
 
Maximum Output timeout is 34 minute 57 seconds. 
 
Selecting 00:00 minutes and seconds will disable the outputs resetting. 
 
Be aware the “Modbus Output Timeout” must be greater than the Modbus Master Poll 
time or you will see the outputs reset before the next poll. Generally it is good practice to 
configure the reset time to two or three times the Modbus poll time so as to ensure 
accurate comms fail indication. 
 
The “Modbus Output Timeout” can also be configured by the Modbus Master by writing 
into register 204 in units of 32 msec. 
 

E.g. A0 hex would be 5.12 seconds, 3A9 hex would be 30 seconds, and 249F 
would be 5 minutes. 
 

The module then needs to be reset for the settings to take effect. 
 
Also the module must be operating in MODBUS mode, otherwise the reset outputs 
feature is disabled, so the modules address must be set to something other than “00”. 
 
If using the modules in ELPRO E-Series mode the Outputs also have a reset feature that 
can be configured within the E-Series Configuration Utility. 
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4.2.3 Configurable ACK Timeout 

All communications between Elpro devices using Elpro Protocol is two way 
communications. The initiating module sends a message to an end device and expects to 
get a response within a given time period, this response is called an acknowledgement.  
If this acknowledgment is not received in the allotted timeframe the message is retried up 
to 4 times with a random 0-5 seconds delay between each retry. If all retries are not 
acknowledged then a communications fail can be flagged. 
 
Typically the 115S expansion I/O modules are used with 105U/905U I/O radios and the 
longer Acknowledge Timeouts are not required. 
If using the modules with Elpro modems or third party devices were the 
acknowledgement is likely to take longer than 5 seconds then a configurable Ack time 
can be implemented to overcome these timing issues. E.g. Communication path may have 
a number of repeaters or be going through a network with longer timeframes (GSM or 
Ethernet Networks) 
 
Note: The Configurable Acknowledge timeout is only available in firmware version 
2.04 and greater. 
 
The configurable Ack timeout allows the wait time of this response to be extended by 
adjusting a register shown in the table below. 
 
Address Description 
40205 Configurable Ack timeout 

 
The Ack timeout is configurable from 32msec to 34 minutes 57 seconds, see examples 
below. 
Ack Timeout will be added to the default random 0-5 sec retry time. 
 
The factory value for the Ack timeout will be 0 which will use the default 0-5 second 
staggered timeout.  
 

Decimal Value Timeout Decimal Value Timeout 
1 32msec 1875 1 Min 
16 500msec 3750 2 Min 
31 1 Sec 7500 4 Min 
62 2 Sec 9375 5 min 
100 3.2 sec 18750 10 Min 
156 5 Sec 28125 15 Min 
312 10 Sec 37500 20 Min 
469 15 Sec 46875 25 Min 
625 20 Sec 56250 30 Min 
1000 32 Sec 65535 34 Min 57 Sec 
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4.2.4 Pulsed outputs 

Choose the folder tab labeled Pulsed Outputs Setup, as shown in Figure 4-3. 
 

 
Figure 4-3: Pulsed outputs setup page for a 115S-11. The pulsed outputs are 
available on all models. 
 
Clicking the button Read from 115S will read the pulse out update times from the 115S 
and display them on the form. 
 
The Pulse Out Update Times should be set to the approximate interval at which the 115S 
will receive updates to its pulse out target register. The pulse output circuitry will attempt 
to generate pulses at a rate that will reach the target pulse count within the update time. 
For example, if the Modbus master unit is configured to send the register value for the 
pulse output channel every 1 minute, then the Update Time should be set to 1 minute. 
 
The maximum allowed pulse out update time is 34 minutes 57 seconds. Set the update 
times for each channel in hours, minutes, and seconds. An update time of zero will never 
produce any pulses. 
 
After the update times have been set, click the Save Update Times button.  
 
The pulse output feature can be tested on the Check folder tab (refer section 5). 
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4.3 115S-11 configuration 

4.3.1 Pulsed Inputs 

Choose the Pulse Inputs Setup page, as shown in Figure 4-4. 
 

 
Figure 4-4: Pulse inputs setup. Only available on a 115S-11 module. 
 
Clicking the Read from 115S button reads the existing maximum pulse rate settings from 
the 115S and displays them on the form. 
 
If pulse rate is to be used, the maximum pulse input rate must be set. The pulse rate value 
is calculated as a fraction of the maximum pulse input rate. Specify the maximum pulse 
input rate in pulses per minute. The highest allowable pulse input rate is 60000 pulses per 
minute, or 1kHz.  
 
Once the maximum pulse rates are specified, click the Save Max Rates button to save the 
data to the 115S module. 
 
The pulse input feature can be tested on the DIO Check page (refer section 5.1). 
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4.4 115S-12 configuration 

4.4.1 Voltage input 

Voltage inputs may be selected in the scales 0 to 5V, 0 to 10V, or 1 to 5V. For each scale, 
the minimum to maximum signal levels are represented by 4000 hex to C000 hex. Table 
4-1 shows how the 115S-12 voltage readings translate to outputs in other ELPRO 
products. 
 

115S-12 
Voltage scale 

115S-12  
Input voltage 

(V) 

105-G 
Register value 

(hex) 

105-1 
Output current 

(mA) 

105-3 
Output current 

(mA) 
0 to 5V 0 4000 4 4 

5 C000 20 20 
0 to 10V 0 4000 4 4 

10 C000 20 20 
1 to 5V 0 2000 0.5* 0 

1 4000 4 4 
5 C000 20 20 

Table 4-1: Compatibility of 115S-12 voltage inputs with other ELPRO products. 
*Reduced accuracy for less than 4mA in 105-1. 
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4.4.1.1 Single-ended voltage input 
If the 115S-12 is to measure voltage with respect to ground, choose the Single-ended 
voltage input page, as shown in Figure 4-5.  
 

Remove the access panel from the front of the 115S-12 case to gain access 
to the dip switches. Replace the access panel after setting the switches. 

 
Set the switches according to the picture shown. The unit should be orientated with the 
20-way connector towards you.  
 

 
Figure 4-5: Setup page for single-ended voltage input. 
Once the dip switches on the unit are set, tick the checkbox on the form, and click Save 
configuration. Check the 115S Detected panel to ensure that the analog mode has been 
updated (to Voltage, single-ended). 
 
Clicking Read from 115S will read the scales out of the unit (if any) and display them in 
the scales grid. Note that the dip switches should be set correctly for this result to be 
relevant. 
 
Choose the desired scale for each channel in the Scale box. Click the Save scales to 115S 
button, and check that the scales are updated in the 115S Detected panel. 
 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 536 of 1899



115S Serial I/O Module  User Manual 

 

Page 32  June 2011 

4.4.1.2 Differential voltage input 
The 115S-12 can be configured to measure differential voltage. Neighbouring channels 
serve as reference voltages in this mode. The four differential pairs are: AIN1-AIN2, 
AIN3-AIN4, AIN5-AIN6, and AIN7-AIN8.  
 
Note: If mapping Differential Voltage inputs using the Elpro E-Series Configuration 
software only map the Odd inputs.  
E.g. AIN1 for the first Differential input, AIN3 for the second, AIN5 for the third 
and AIN7 for the fourth. 
 
If using Modbus all registers can be read but only the odd registers holds the values, 
i.e. 30001 for AIN1-AIN2, 30003 for AIN3-AIN4, 30005 for AIN5- AIN6 and 30007 
for AIN7-AIN8. 
 
Choose the page to configure the 115S-12 for differential voltage input, as shown in 
Figure 4-6.  

Remove the access panel from the front of the 115S-12 case to gain access 
to the dip switches. Replace the access panel after setting the switches. 

 
Set the switches according to the picture shown. The unit should be orientated with the 
20-way connector towards you.  
 

 
Figure 4-6: Setup page for differential voltage input. 
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Once the dip switches on the unit are set, tick the checkbox on the form, and click Save 
configuration. Check the 115S Detected panel to ensure that the analog mode has been 
updated (to Voltage, differential). 
 
Clicking Read from 115S will read the scales out of the unit (if any) and display them in 
the scales grid. Note that the dip switches should be set correctly for this result to be 
relevant. 
 
Choose the desired scale for each channel in the Scale box. Click the Save scales to 115S 
button, and check that the scales are updated in the 115S Detected panel. 
 

4.4.2 Current input 

Current inputs may be selected in the scales 0 to 10mA, 0 to 20mA, or 4 to 20mA. For 
each scale, the minimum to maximum signal levels are represented by 4000 hex to C000 
hex. Table 4-2 shows how the 115S-12 current readings translate to outputs in other 
ELPRO products. 
 

115S-12 
Current scale 

115S-12  
Input current 

(mA) 

105-G 
Register value 

(hex) 

105-1 
Output current 

(mA) 

105-3 
Output current 

(mA) 
0 to 10mA 0 4000 4 4 

10 C000 20 20 
0 to 20mA 0 4000 4 4 

20 C000 20 20 
4 to 20mA 0 2000 0.5* 0 

4 4000 4 4 
20 C000 20 20 

Table 4-2: Compatibility of 115S-12 current inputs with other ELPRO products. 
*Reduced accuracy for less than 4mA in 105-1. 
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4.4.2.1 Single-ended current input 
The 115S-12 can also measure current input. To measure current with respect to ground, 
choose the Single-ended current input page, as shown in Figure 4-7.  
 

Remove the access panel from the front of the 115S-12 case to gain access 
to the dip switches. Replace the access panel after setting the switches. 

 
Set the switches according to the picture shown. The unit should be orientated with the 
20-way connector towards you. 
 

 
Figure 4-7: Setup page for single-ended current input. 
Once the dip switches on the unit are set, tick the checkbox on the form, and click Save 
configuration. Check the 115S Detected panel to ensure that the analog mode has been 
updated (to Current, single-ended). 
 
Clicking Read from 115S will read the scales out of the unit (if any) and display them in 
the scales grid. Note that the dip switches should be set correctly for this result to be 
relevant. 
 
Choose the desired scale for each channel in the Scale box. Click the Save scales to 115S 
button, and check that the scales are updated in the 115S Detected panel. 
 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 539 of 1899



115S Serial I/O Module  User Manual 

 

man_115S_1.14.docx  Page 35 

4.4.2.2 Differential current input 
The 115S-12 can be configured to measure differential current. The differential pairs are: 
AIN1-AIN2, AIN3-AIN4, AIN5-AIN6, and AIN7-AIN8. To use this configuration, 
choose the differential current input page, as shown in Figure 4-8. 
 
Note: If mapping Differential Analog inputs using the Elpro E-Series Configuration 
software map only the Odd inputs.  
 
E.g. AIN1 for the first Differential input, AIN3 for the second, AIN5 for the third 
and AIN7 for the fourth. 
 
If using Modbus all registers can be read but only the odd registers holds the values, 
i.e. 30001 for AIN1-AIN2, 30003 for AIN3-AIN4, 30005 for AIN5- AIN6 and 30007 
for AIN7-AIN8. 
 

Remove the access panel from the front of the 115S-12 case to gain access 
to the dip switches. Replace the access panel after setting the switches. 

 
Set the switches according to the picture shown. The unit should be orientated with the 
20-way connector towards you. 
 

 
Figure 4-8: Setup page for differential current configuration. 
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Once the dip switches on the unit are set, tick the checkbox on the form, and click Save 
configuration. Check the 115S Detected panel to ensure that the analog mode has been 
updated (to Current, differential). 
 
Clicking Read from 115S will read the scales out of the unit (if any) and display them in 
the scales grid. Note that the dip switches should be set correctly for this result to be 
relevant. 
 
Choose the desired scale for each channel in the Scale box. Click the Save scales to 115S 
button, and check that the scales are updated in the 115S Detected panel. 
 

4.5 115S-13 configuration 

4.5.1 Voltage output 

Voltage outputs may be selected in the scales 0 to 5V, 0 to 10V, or 1 to 5V. For each 
scale, the minimum to maximum signal levels are represented by 4000 hex to C000 hex. 
Table 4-3 shows how signals from other ELPRO products translate to 115S-13 voltage 
levels. 
 

115S-13 
Voltage scale 

105-1 
Input current 

(mA) 

105-2 
Input current 

(mA) 

105-G 
Register value 

(hex) 

115S-13  
Output voltage 

(V) 
0 to 5V 4 4 4000 0 

20 20 C000 5 
0 to 10V 4 4 4000 0 

20 20 C000 10 
1 to 5V N/A* 0 2000 0 

2* 2 3000 0.5 
4 4 4000 1 
20 20 C000 5 

Table 4-3: Compatibility of other ELPRO products with 115S-13 voltage outputs. 
*Reduced accuracy for less than 4mA in 105-1. 
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To configure the 115S-13 for voltage output, select the page as shown in Figure 4-9. 
 

Remove the access panel from the front of the 115S-12 case to gain access 
to the dip switches. Replace the access panel after setting the switches. 

 
Set the switches according to the picture shown. The unit should be orientated with the 
20-way connector towards you. 
 

 
Figure 4-9: Voltage output setup page. 
 
Once the dip switches on the unit are set, tick the checkbox on the form, and click Save 
configuration. Check the 115S Detected panel to ensure that the analog mode has been 
updated (to Voltage). 
 
Clicking Read from 115S will read the scales out of the unit (if any) and display them in 
the scales grid. Note that the dip switches should be set correctly for this result to be 
relevant. 
 
Choose the desired scale for each channel in the Scale box. Click the Save scales to 115S 
button, and check that the scales are updated in the 115S Detected panel. 
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4.5.2 Current output 

Current outputs may be selected in the scales 0 to 10mA, 0 to 20mA, or 4 to 20mA. For 
each scale, the minimum to maximum signal levels are represented by 4000 hex to C000 
hex. Table 4-4 shows how signals from other ELPRO products translate to 115S-13 
current levels. 
 

115S-13 
Current scale 

105-1 
Input current 

(mA) 

105-2 
Input current 

(mA) 

105-G 
Register value 

(hex) 

115S-13  
Output current 

(mA) 
0 to 10mA 4 4 4000 0 

20 20 C000 10 
0 to 20mA 4 4 4000 0 

20 20 C000 20 
4 to 20mA N/A* 0 2000 0 

2* 2 3000 2 
4 4 4000 4 
20 20 C000 20 

Table 4-4: Compatibility of other ELPRO products with 115S-13 voltage outputs. 
*Reduced accuracy for less than 4mA in 105-1. 
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To configure the 115S-13 for current output, select the page as shown in Figure 4-10.  
 

Remove the access panel from the front of the 115S-12 case to gain access 
to the dip switches. Replace the access panel after setting the switches. 

 
Set the switches according to the picture shown. The unit should be orientated with the 
20-way connector towards you. 
 

 
Figure 4-10: Current output setup page. 
Once the dip switches on the unit are set, tick the checkbox on the form, and click Save 
configuration. Check the 115S Detected panel to ensure that the analog mode has been 
updated (to Current). 
 
Clicking Read from 115S will read the scales out of the unit (if any) and display them in 
the scales grid. Note that the dip switches should be set correctly for this result to be 
relevant. 
 
Choose the desired scale for each channel in the Scale box. Click the Save scales to 115S 
button, and check that the scales are updated in the 115S Detected panel. 
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5 Operation 

5.1 115S-11 module 
The I/O terminal block for the 115S-11 is shown in Figure 5-1. 

Figure 5-1: I/O terminal block for 115S-11. 
 
Pulse inputs coincide with DIO terminals 1-4. Pulse outputs coincide with DIO terminals 
1-8. 
 
The operation of the digital I/O may be confirmed using the configuration software. Start 
the software as described in section 4, and choose the DIO Check page as shown in 
Figure 5-2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5-2: Check the operation of the 115S-11 module using the DIO Check page. 

DIO DIO DIO DIO DIO DIO DIO DIO   DIO DIO DIO DIO DIO DIO DIO DIO   
1 2 3 4 5 6 7 8 Earth Earth 9 10 11 12 13 14 15 16 Earth Earth 
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Test the digital outputs by setting the select-buttons to ON or OFF - this will force the 
DO to the selected state. 
 
Digital inputs are reflected in the software by blacking (ON) or greying (OFF) of the 
associated label in the Digital Inputs column. 
 
The pulsed input count values are shown, as well as the pulse rate. The rate can be 
viewed in decimal or hexadecimal and represents a fraction of the maximum pulse rate, 
where hex 4000 is 0% and hex C000 is 100% of the maximum pulse rate.  
 
The pulse output count values are also shown. The pulse out target may be set by clicking 
the Edit Targets button. Pulses will be produced until the count reaches the target. 
 

5.2 115S-12 module 
The I/O terminal block for the 115S-12 is shown in Figure 5-3. 

Figure 5-3: I/O terminal block for 115S-12. 
 
Pulse outputs coincide with DIO terminals 1-8. 
 
The operation of the 115S-12 may be confirmed using the configuration software. Start 
the software as described in section 4, and choose the AIN Check page as shown in Figure 
5-4. 
 

DIO DIO DIO DIO DIO DIO DIO DIO  ALS AI+1 AI-1 AI+2 AI-2 AI+3 AI-3 AI+4 AI-4 A ALS 
1 2 3 4 5 6 7 8 Earth +24 AI 1 AI 2 AI 3 AI 4 AI 5 AI 6 AI 7 AI 8 GND +24 
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Figure 5-4: Check the operation of the 115S-12 module with the AIN Check page. 
 
Test the digital outputs by setting the select-buttons to ON or OFF - this will force the 
DO to the selected state. 
 
Digital inputs are reflected in the software by blacking (ON) or greying (OFF) of the 
associated label in the Digital Inputs column. 
 
The pulse output count values are also shown. The pulse out target may be set by clicking 
the Edit Targets button. Pulses will be produced until the count reaches the target. 
 
The analog inputs can be viewed in decimal or hexadecimal and represents a fraction of 
the analog signal, where hex 4000 is 0% and hex C000 is 100%. 
 
In differential configuration, only the value of the first channel in the differential pair 
shows the quantity being measured. The second channel of each differential pair should 
be ignored. 
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5.3 115S-13 module 
The I/O terminal block for the 115S-13 is shown in Figure 5-5. 

Figure 5-5: I/O terminal block for 115S-13. 
 
Pulse outputs coincide with DIO terminals 1-8. 
 
The operation of the 115S-13 may be confirmed using the configuration software. Start 
the software as described in chapter 4, and choose the AOT Check page. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5-6: Check the operation of the 115S-13 module using the AOT Check page. 
 

DIO DIO DIO DIO DIO DIO DIO DIO  ALS AOT AOT AOT AOT AOT AOT AOT AOT A ALS 
1 2 3 4 5 6 7 8 Earth +24 1 2 3 4 5 6 7 8 GND +24 
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Test the digital outputs by setting the select-buttons to ON or OFF - this will force the 
DO to the selected state. 
 
Digital inputs are reflected in the software by blacking (ON) or greying (OFF) of the 
associated label in the Digital Inputs column. 
 
The pulse output count values are also shown. The pulse out target may be set by clicking 
the Edit Targets button. Pulses will be produced until the count reaches the target. 
 
The analog outputs can be viewed in decimal or hexadecimal and represents a fraction of 
the analog signal, where hex 4000 is 0% and hex C000 is 100%. 
 
The analog output values can be set by the user for testing, and the output signal 
measured to confirm the analog operation. If you are using hexadecimal values (which is 
the easiest) ensure the $ symbol precedes the value to denote a hex number. 
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5.4 Hexadecimal representation of voltage and current levels 
The voltage and current levels are represented as a fraction of the configured scale. 4000 
hex represents the minimum level in the scale, and C000 hex represents the maximum 
level in the scale. 
 
Levels and their hex representation are summarised in Table 5-1 for easy reference. 
 

   Voltage scale Current scale 

Hex 
value 

Percent Dec 
value 

0-5V 0-10V 1-5V 0-10mA 0-20mA 4-20mA 

0000 0.00% 0 N/A N/A N/A N/A N/A N/A 

0800 3.13% 2048 N/A N/A N/A N/A N/A N/A 

1000 6.25% 4096 N/A N/A N/A N/A N/A N/A 

1800 9.38% 6144 N/A N/A N/A N/A N/A N/A 

2000 12.50% 8192 N/A N/A 0.00 N/A N/A 0.00 

2800 15.63% 10240 N/A N/A 0.25 N/A N/A 1.00 

3000 18.75% 12288 N/A N/A 0.50 N/A N/A 2.00 

3800 21.88% 14336 N/A N/A 0.75 N/A N/A 3.00 

4000 25.00% 16384 0.00 0.00 1.00 0.00 0.00 4.00 

4800 28.13% 18432 0.31 0.63 1.25 0.63 1.25 5.00 

5000 31.25% 20480 0.63 1.25 1.50 1.25 2.50 6.00 

5800 34.38% 22528 0.94 1.88 1.75 1.88 3.75 7.00 

6000 37.50% 24576 1.25 2.50 2.00 2.50 5.00 8.00 

6800 40.63% 26624 1.56 3.13 2.25 3.13 6.25 9.00 

7000 43.75% 28672 1.88 3.75 2.50 3.75 7.50 10.00 

7800 46.88% 30720 2.19 4.38 2.75 4.38 8.75 11.00 

8000 50.00% 32768 2.50 5.00 3.00 5.00 10.00 12.00 

8800 53.13% 34816 2.81 5.63 3.25 5.63 11.25 13.00 

9000 56.25% 36864 3.13 6.25 3.50 6.25 12.50 14.00 

9800 59.38% 38912 3.44 6.88 3.75 6.88 13.75 15.00 

A000 62.50% 40960 3.75 7.50 4.00 7.50 15.00 16.00 

A800 65.63% 43008 4.06 8.13 4.25 8.13 16.25 17.00 

B000 68.75% 45056 4.38 8.75 4.50 8.75 17.50 18.00 

B800 71.88% 47104 4.69 9.38 4.75 9.38 18.75 19.00 

C000 75.00% 49152 5.00 10.00 5.00 10.00 20.00 20.00 

C800 78.13% 51200 5.31 10.63 5.25 10.63 21.25 21.00 

D000 81.25% 53248 5.63 11.25 5.50 11.25 22.50 22.00 

D800 84.38% 55296 5.94 11.88 5.75 11.88 23.75 23.00 

E000 87.50% 57344 6.25 12.50 6.00 12.50 N/A 24.00 

E800 90.63% 59392 6.56 13.13 6.25 13.13 N/A N/A 

F000 93.75% 61440 6.88 13.75 6.50 13.75 N/A N/A 

Table 5-1: Hex representation of voltage and current levels. 
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Appendix A. Modbus address map 

A.1. 115S-11  
Data Modbus I/O Type Modbus 

Addresses 
Digital input 1 Input status 10001  
Digital input 2 Input status 10002  
Digital input 3 Input status 10003 
Digital input 4 Input status 10004 
Digital input 5 Input status 10005 
Digital input 6 Input status 10006 
Digital input 7 Input status 10007 
Digital input 8 Input status 10008 
Digital input 9 Input status 10009 
Digital input 10 Input status 10010 
Digital input 11 Input status 10011 
Digital input 12 Input status 10012 
Digital input 13 Input status 10013 
Digital input 14 Input status 10014 
Digital input 15 Input status 10015 
Digital input 16 Input status 10016 
Digital output 1 Coil status 00001 
Digital output 2 Coil status 00002 
Digital output 3 Coil status 00003 
Digital output 4 Coil status 00004 
Digital output 5 Coil status 00005 
Digital output 6 Coil status 00006 
Digital output 7 Coil status 00007 
Digital output 8 Coil status 00008 
Digital output 9 Coil status 00009 
Digital output 10 Coil status 00010 
Digital output 11 Coil status 00011 
Digital output 12 Coil status 00012 
Digital output 13 Coil status 00013 
Digital output 14 Coil status 00014 
Digital output 15 Coil status 00015 
Digital output 16 Coil status 00016 
Pulse input count 1 Input registers 30017 – 30018 
Pulse input count 2 Input registers 30019 – 30020 
Pulse input count 3 Input registers 30021 – 30022 
Pulse input count 4 Input registers 30023 – 30024 
Pulse input rate 1 Input registers 30001  
Pulse input rate 2 Input registers 30002 
Pulse input rate 3 Input registers 30003 
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Data Modbus I/O Type Modbus 
Addresses 

Pulse input rate 4 Input registers 30004 
Maximum input pulse rate 1 Input registers 30101 
Maximum input pulse rate 2 Input registers 30102 
Maximum input pulse rate 3 Input registers 30103 
Maximum input pulse rate 4 Input registers 30104 
Pulse output count 1 Input registers 30009 
Pulse output count 2 Input registers 30010 
Pulse output count 3 Input registers 30011 
Pulse output count 4 Input registers 30012 
Pulse output count 5 Input registers 30013 
Pulse output count 6 Input registers 30014 
Pulse output count 7 Input registers 30015 
Pulse output count 8 Input registers 30016 
Pulse output target 1 Holding registers 40009 
Pulse output target 2 Holding registers 40010 
Pulse output target 3 Holding registers 40011 
Pulse output target 4 Holding registers 40012 
Pulse output target 5 Holding registers 40013 
Pulse output target 6 Holding registers 40014 
Pulse output target 7 Holding registers 40015 
Pulse output target 8 Holding registers 40016 
Modbus Output Timeout Holding registers 40204 
Pulse out update time 1 Input registers 30109 
Pulse out update time 2 Input registers 30110 
Pulse out update time 3 Input registers 30111 
Pulse out update time 4 Input registers 30112 
Pulse out update time 5 Input registers 30113 
Pulse out update time 6 Input registers 30114 
Pulse out update time 7 Input registers 30115 
Pulse out update time 8 Input registers 30116 
Module supply voltage* Input registers 30033 
Serial port transmission mode Input registers 30201 
Serial port baud rate Input registers 30202 
Serial port parity and stop bit Input registers 30203 
Modbus Comms Fail Timeout! Input registers 30204 
ELPRO ACK Timeout! Input registers 30205 
Module Firmware version% Input Register 30801 

* 0x4000 = 8V; 0xC000 = 40V (Firmware earlier than 2.00 is 0x4000 = 8V; 0xC000 = 16V 
! Timeout values in 32mSec increments 
% 0x0204 = Ver 2.04 
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A.2. 115S-12  
Data Modbus I/O Type Modbus 

Addresses 
Digital input 1 Input status 10001  
Digital input 2 Input status 10002  
Digital input 3 Input status 10003 
Digital input 4 Input status 10004 
Digital input 5 Input status 10005 
Digital input 6 Input status 10006 
Digital input 7 Input status 10007 
Digital input 8 Input status 10008 
Digital output 1 Coil status 00001 
Digital output 2 Coil status 00002 
Digital output 3 Coil status 00003 
Digital output 4 Coil status 00004 
Digital output 5 Coil status 00005 
Digital output 6 Coil status 00006 
Digital output 7 Coil status 00007 
Digital output 8 Coil status 00008 
Pulse output count 1 Input registers 30009 
Pulse output count 2 Input registers 30010 
Pulse output count 3 Input registers 30011 
Pulse output count 4 Input registers 30012 
Pulse output count 5 Input registers 30013 
Pulse output count 6 Input registers 30014 
Pulse output count 7 Input registers 30015 
Pulse output count 8 Input registers 30016 
Pulse output target 1 Holding registers 40009 
Pulse output target 2 Holding registers 40010 
Pulse output target 3 Holding registers 40011 
Pulse output target 4 Holding registers 40012 
Pulse output target 5 Holding registers 40013 
Pulse output target 6 Holding registers 40014 
Pulse output target 7 Holding registers 40015 
Pulse output target 8 Holding registers 40016 
Modbus Output Timeout Holding registers 40204 
Pulse out update time 1 Input registers 30109 
Pulse out update time 2 Input registers 30110 
Pulse out update time 3 Input registers 30111 
Pulse out update time 4 Input registers 30112 
Pulse out update time 5 Input registers 30113 
Pulse out update time 6 Input registers 30114 
Pulse out update time 7 Input registers 30115 
Pulse out update time 8 Input registers 30116 
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Data Modbus I/O Type Modbus 
Addresses 

Analog inputs 1 Input registers 30001  
Analog inputs 2 Input registers 30002 
Analog inputs 3 Input registers 30003  
Analog inputs 4 Input registers 30004  
Analog inputs 5 Input registers 30005  
Analog inputs 6 Input registers 30006  
Analog inputs 7 Input registers 30007  
Analog inputs 8 Input registers 30008 
Module supply voltage* Input registers 30033 
Analog supply voltage (24V)+ Input registers 30034 
Serial port transmission mode Input registers 30201 
Serial port baud rate Input registers 30202 
Serial port parity and stop bit Input registers 30203 
Modbus Comms Fail Timeout! Input registers 30204 
ELPRO ACK Timeout! Input registers 30205 
Module Firmware version% Input Register 30801 

* 0x4000 = 8V; 0xC000 = 40V (Firmware earlier than 2.00 is 0x4000 = 8V; 0xC000 = 16V 
+ 0x4000 =12V; 0xC000 = 36V  
! Timeout values in 32mSec increments 
% 0x0204 = Ver 2.04 
 
Note: If using Differential Voltage or Current inputs, only the odd inputs should be 
used, i.e. AIN1 for the first input, AIN3 for the second, AIN5 for the third and AIN7 
for the fourth. 
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A.3. 115S-13 
Data Modbus I/O Type Modbus 

Addresses 
Digital input 1 Input status 10001  
Digital input 2 Input status 10002  
Digital input 3 Input status 10003 
Digital input 4 Input status 10004 
Digital input 5 Input status 10005 
Digital input 6 Input status 10006 
Digital input 7 Input status 10007 
Digital input 8 Input status 10008 
Digital output 1 Coil status 00001 
Digital output 2 Coil status 00002 
Digital output 3 Coil status 00003 
Digital output 4 Coil status 00004 
Digital output 5 Coil status 00005 
Digital output 6 Coil status 00006 
Digital output 7 Coil status 00007 
Digital output 8 Coil status 00008 
Pulse output count 1 Input registers 30009 
Pulse output count 2 Input registers 30010 
Pulse output count 3 Input registers 30011 
Pulse output count 4 Input registers 30012 
Pulse output count 5 Input registers 30013 
Pulse output count 6 Input registers 30014 
Pulse output count 7 Input registers 30015 
Pulse output count 8 Input registers 30016 
Pulse output target 1 Holding registers 40009 
Pulse output target 2 Holding registers 40010 
Pulse output target 3 Holding registers 40011 
Pulse output target 4 Holding registers 40012 
Pulse output target 5 Holding registers 40013 
Pulse output target 6 Holding registers 40014 
Pulse output target 7 Holding registers 40015 
Pulse output target 8 Holding registers 40016 
Modbus Output Timeout Holding registers 40204 
Pulse out update time 1 Input registers 30109 
Pulse out update time 2 Input registers 30110 
Pulse out update time 3 Input registers 30111 
Pulse out update time 4 Input registers 30112 
Pulse out update time 5 Input registers 30113 
Pulse out update time 6 Input registers 30114 
Pulse out update time 7 Input registers 30115 
Pulse out update time 8 Input registers 30116 
Analog outputs 1 Holding registers 40001 
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Data Modbus I/O Type Modbus 
Addresses 

Analog outputs 2 Holding registers 40002 
Analog outputs 3 Holding registers 40003 
Analog outputs 4 Holding registers 40004 
Analog outputs 5 Holding registers 40005 
Analog outputs 6 Holding registers 40006 
Analog outputs 7 Holding registers 40007 
Analog outputs 8 Holding registers 40008 
Module supply voltage* Input registers 30033 
Analog supply voltage (28V) + Input registers 30034 
Serial port transmission mode Input registers 30201 
Serial port baud rate Input registers 30202 
Serial port parity and stop bit Input registers 30203 
Modbus Comms Fail Timeout! Input registers 30204 
ELPRO ACK Timeout! Input registers 30205 
Module Firmware version% Input Register 30801 

* 0x4000 = 8V; 0xC000 = 40V (Firmware earlier than 2.00 is 0x4000 = 8V; 0xC000 = 16V 
+ 0x4000 =12V; 0xC000 = 36V  
! Timeout values in 32mSec increments 
% 0x0204 = Ver 2.04 
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Appendix B.  Modbus Functionality 

 
Table B-1 specifies the maximum query and response data parameters for the 115S 
modules. See the Gould Modbus Protocol Reference guide (PI-MBUS 300 Rev B) for 
more detail. 
 

Function 
code 

Description Maximum Data Size 

1,2 Read coil / input status 1160 coils / inputs 

3 Read holding (output) registers 145 registers 

4 Read input registers 145 registers 

5 Force single coil 1 coil 

6 Set single register 1 register 

7 Read exception status 8 coils 

8 Loopback test N/A 

9,10 NOT SUPPORTED NOT SUPPORTED 

11 Communications event counter N/A 

12-14 NOT SUPPORTED NOT SUPPORTED 

15 Force multiple coils 1160 coils 

16 Set multiple registers 145 registers 

17-255 NOT SUPPORTED NOT SUPPORTED 

Table B-1: Supported Modbus functions and limitations for 115S modules. 
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Appendix C. Comms Recovery 

If the communications setting of the 115S has been forgotten or mistakenly set, there is a 
way of recovering serial communications with the 115S. 115S firmware versions 1.04 
and earlier require ModScan to do this. With later firmware versions, this can be done 
using the configuration software, cfg_115S_Vx.xx.exe. 
 
Procedure for recovering communications with recent firmware (V1.05 and later): 
1. Set the Modbus address switches to 00. This fixes the communications setting to 

Modbus RTU, 9600 baud, no parity, and one stop bit. 
2. Connect a standard (straight-through) RS232 cable to the module and the PC. 
3. Start the configuration software, cfg_115S_Vx.xx.exe. 
4. Set the slave address to 100. 
5. Ensure the comms settings are 9600 baud, no parity, one stop bit. 
6. Click Connect to 115S 
7. The module should connect successfully. 
8. Choose the Comms page and change the settings to the desired parameters. 
9. If the module did not connect successfully, try the steps listed below for using 

ModScan. 
 
 
Procedure for recovering communications with firmware V1.04 and earlier: 
1. Set the Modbus address switches to 00. This fixes the communications setting to 

those specified in step 6. 
2. Connect the RS232 port to the PC and start ModScan.  
3. Supply power to the 115S. 
4. In ModScan, set the following 

- Address: 0201 
- Length: 3  
- Device ID: 100 
- Modbus Point Type: Holding register 

5. Click Connection / Connect. 
6. Choose the appropriate COM port. Also choose 

- Baud rate: 9600 
- Word length: 8 
- Parity: none 
- Stop bits: 1 

7. Click Protocol Selection. Choose STANDARD ASCII for Transmission mode. Click 
OK, OK. 

 
 
8. ModScan should connect to the module with no errors. 
9. The registers displayed in ModScan represent the serial port settings that are used 

when the address switches are set to other than 00, as follows: 
 

Address Description 
40201 Serial port transmission mode 
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40202 Serial port baud rate 
40203 Serial port parity and stop bit 

 
10. Use the tables below to work out the current communications settings, or write to the 

registers using ModScan to change the settings to the desired values. Note that the 
module transmission mode should be set to Modbus RTU. 

 
Modbus address 40201, serial port transmission mode: 

Setting Register Value 
Modbus RTU 0x0101 
Modbus ASCII, 8 data bits 0x0201 
Modbus ASCII, 7 data bits 0x0202 

 
Modbus address 40202, serial port baud rate: 

Setting Register Value 
1200 0x000C  
2400 0x0018 
4800 0x0030 
9600 0x0060 
14400 0x0090 
19200 0x00C0 
28800 0x0120 
38400 0x0180 
57600 0x0240 
76800 0x0300 
115200 0x0480 

 
Modbus address 40203, serial port parity and stop bit: 

Parity Setting Register’s High Byte Value 
None 0x00 
Odd 0x11 
Even 0x22 

 
Stop-bit Setting Register’s Low Byte Value 

1 stop bit 0x11 
2 stop bits 0x22 

  
 
11. Once the new comms setting are correct, be sure to change the address switches back 

to a non-zero setting for normal operation. 
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Appendix D. Specifications 

 
EMC Approval EN 55024:1998 

EN 61000-3-2: 2002 
EN 61000-3-3: 2002 

EN 55022: 1998 
FCC Part 15 

 

Operating temperature 
range 

-40 to +60 deg C  

Power supply 10.8 – 30.0 VDC 
13.8V / 24VDC nom 

Model Dependent. Check 
rear label for actual 
operating voltages 

Supply current (idle 13.8V) 
 -11 
 -12 
 -13 

 
100mA 
100mA 
120mA 

 

Supply current for I/O 
 per digital input 
 per digital output 
 per analog input 
 per analog output 

 
13mA 
13mA 
50mA 
50mA 

 
 
 
 
If using 24V loop supply 

Loop supply 24V nominal * * Loop supply will follow 
115S-xx power supply 
voltage above 24V input. 

Loop supply max current 115S-12 : 270mA 
 115S-13 : 160mA 

 

RS232 port Modbus protocol  
RS485 port Modbus protocol 

ELPRO E-Series protocol 
 

Modbus protocol   
Transmission modes Modbus ASCII 8 data bits 

Modbus ASCII 7 data 
bits** 

Modbus RTU 

** If no parity, use 2 stop 
bits. If using parity, use 1 
stop bit. 

Baud rates 1200; 2400; 4800; 9600; 
14,400; 19,200; 28,800; 
38,400; 57,600; 76,800; 

115,200 

 

Parity Odd, even, none  
Stop bits 1, 2  
Slave address Modbus  = 01-99 Elpro = 96 - 127. Note: 

Each module requires 3 
addresses meaning the 
maximum number of serial 
modules per radio is 10. 
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Default settings If slave address = 0 Modbus RTU, 9600, N, 1 
   
   
Digital inputs   
On-state voltage  <2.1VDC  
Wetting current 5mA  
Max pulse input rate 1kHz  
Minimum pulse width 0.5mS  
Max pulse input count 4294967295 (32-bit)  
   
Digital outputs   
Output voltage range 0-30VDC  
Output current max 200mA  
Max pulse output rate 50Hz  
Max pulse output count 65535  
   
Analog Inputs   
Input voltage range 0-12V  
Voltage resolution 16 bits  
Input current range 0-24mA  
Current resolution 16 bits  
Input impedance (voltage) 100k  
Input impedance (current) 100ohm  
Common mode voltage 
range 

27VDC  

Calibrated accuracy 0.10%  
   
Analog Outputs   
Output voltage range 0-12V  
Voltage resolution 12 bits  
Output current range 0-24mA Total output current 160mA 
Current resolution 12 bits  
Calibrated accuracy 0.10%  

Table D-1: 115S Specifications. 
 

115S -11 -12 -13 
Digital inputs/outputs 16 8 8 

Pulse outputs 8 8 8 
Pulse inputs 4 - - 

Analog inputs - 8 - 
Analog outputs - - 8 

Table D-2: 115S module types and I/O. 
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Appendix E. RS232 Wiring 

The RS232 connection to the 115S modules requires a standard straight-through serial 
cable (modem cable). The wiring is shown in Figure E-1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure E-1: Wiring for RS232 cable for PC-115S communications. 
 
 
 
 
 
 

115S 
DB9 

MALE 

PC  
DB9 

FEMALE 
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RS485

Up to 32 Units

RS485 RS485 

I/O I/O 

I/O I/O 

I/O I/O 

ELPRO 115S
Industrial Serial I/O
Serial I/O multiplexer, the transfer of I/O via
RS485 - up to 32 units per multi-drop link.

Expansion I/O for Modbus devices - up to 31 x
115S units can be connected to each Modbus

Expansion I/O for 105U/905U wireless units - up
to 31 x 115S units can be connected to each
wireless unit via RS485.

Features

Multi I/O channels  -  monitoring and control functions. •	

Connected via RS485 multi-drop.•	

Selectable communications via WIB-net  or Modbus •	
protocol (both RTU and ASCII formats).

Sensor signals connected at one module (input signals) •	
are transmitted to another module where the signals 
are re-created as output signals, or passed via serial 
data bus to a host device such as a PLC or SCADA 
system.

Connect to 105U/905U wireless I/O units for I/O •	
expansion  -  up to 31 serial addresses per wireless 
unit. 

Connect 115S units together to form a serial multi-•	
drop I/O system  -  up to 32 serial addresses per multi-
drop link   -  no Master device is required to control 
communications.

Connect up to 99 x 115S units as multi-drop Modbus •	
I/O (RS485 extenders/isolators required for more than 
31 units per single multi-drop length)

RS485 multi-drop up to 2 km (1 mile) depending on •	
installation environment.

Four I/O versions available.•	

WIB-net•	  intelligent wireless protocol. Peer-to-peer 
communications.  Exception reporting. Reliable self-
checking messages. Any input on any unit can be linked 
to any output on any unit.  
Inputs can be linked to multiple 
outputs.  Serial communications 
9.6Kb/s

Alternate Modbus RTU or •	
Modbus ASCII slave protocol,  
serial communications 
configurable up to 115.2Kb/s, 7 
or 8 data bit format.

 1
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Analog Outputs
selectable as current/voltage source or
current link to common, max loop voltage
27V, max loop resistance 1000 ohms,  
0 - 20mA/ 0 – 10V, 12 bit, accuracy 0.1%
type -13   8 channels
type - 14 4 output channels 15 - bit
resolution, 1500v isolation, accuracy 0.1% 

Pulse Inputs
specifications as per digital inputs Max
pulse rate 1kHz, pulse width min 0.5ms
type -11  4 inputs (DIO1-4)

Pulse Outputs
specifications as per digital outputs Max
pulse rate 100Hz, pulse width min
31ms type -11,-12,-13,-14   8 outputs
(DIO1-8)

Power Supply
10.8 - 15.6VDC, over-voltage and reverse
power protected
Internal monitoring of supply voltage.
These values may be transmitted to
remote modules for monitoring.
An internal DC/DC converter provides
24VDC 250mA for analog loop supply.
(-12, -13, -14)

Serial Port
RS485 serial port configurable up to   
115.2Kb/s,  7/8 data bits,  n/e/o parity,  
1 / 2 stopbits.
RS232 configuration port 9pin DB9
female connector,  9.6Kb/s,  8/n/1
RS485 max cable distance 2000 m
terminal connections.

Weight  

0.359 grams

180 mm
(7.09”)

150 mm
(5.91”)

SPECIFICATIONS

General
Temperature -40 to +60 degC 
            (-40 to 140 degF).    

Humidity 0-99% RH
EMC FCC Part 15, AS3548,  89/336/EEC
CSA Class 1 Div 2 hazardous areas 
(USA Canada)
Housing – high density thermo-plastic
5.91” x 7.09” x 1.38” (150 X 180 x
35mm) with DIN rail mounting.
Removable terminals up to 12 gauge (2.5
sqmm) wires.
LED indication for power supply, processor
OK, serial TX and RX,digital I/O.

Inputs and Outputs

Digital Inputs
Suitable for voltage free contacts or
NPN transistor, contact wetting
current 5mA, inputs are surge
protected
type -11  up to 16 selectable I/O    
type -12,-13,-14  up to 8 selectable I/O 

Digital Outputs
FET outputs, 30VDC 200mA
type -11 up to 16 selectable I/O
type -12 ,-13, -14  up to 8 selectable I/O 

Analog Inputs
“floating” differential inputs, common
mode voltage 27V, 24VDC for
powering external loops provided,
digital filtering 1 sec, 0-20mA/0-10V
resolution 15 bit, accuracy 0.1%
type -12 8 input channels,  selectable
as 4 dual-terminal floating inputs or
8 single-terminal commoned inputs. 

Specifications subject to change without 

notice

115S - Industrial Serial I/O Units

br
o_

11
5S

_1
.0

               A member of The MTL Instruments Group plc
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MH20845

®

Sealed Rechargeable

MODEL   PS-1270 F1
12 Volt   7.0 Amp. Hr.

Battery

www.power-sonic.com BA
T

T E
RY

MUSTB EREC
YC

LED

Pb
NONSPILLABLE

L

HT H

W

6.35

4.75

3.2
F1 F2

0.8
7.95

6.35

3.4

0.8

Tolerances are +/- 0.04 in. (+/- 1mm) and +/- 0.08 in. (+/- 2mm) for 
height dimensions. All data subject to change without notice.

Physical Dimensions: in (mm)

Features

   Absorbent Glass Mat (AGM) technology for superior 
performance

   Valve regulated, spill proof construction allows safe 
operation in any position

   Power/volume ratio yielding unrivaled energy density

 Rugged impact resistant ABS case and cover (UL94-HB)

   Approved for transport by air. D.O.T., I.A.T.A., F.A.A. and 
C.A.B. certifi ed

 U.L. recognized under fi le number MH 20845

•

•

•

•

•

•

Performance Specifi cations

Nominal Voltage ........................................................................ 12 volts (6 cells) 

Nominal Capacity  

 20-hr. (350mA to 10.50 volts)  ........................................................ 7.00 AH

 10-hr. (650mA to 10.50 volts)  .......................................................  6.50 AH

 5-hr. (1.2A to 10.20 volts)  ............................................................  6.00 AH

 1-hr. (4.5A to 9.00 volts)  ..............................................................  4.50 AH

 15-min. (14A to 9.00 volts) ................................................................. 3.50 AH

Approximate Weight  ...........................................................  4.80 lbs. (2.18 kg)

Energy Density (20-hr. rate)  ................................  1.49 W-h/in3 (90.95 W-h/l)

Specifi c Energy (20-hr. rate)  ..............................  17.50 W-h/lb (38.58 W-h/kg)

Internal Resistance (approx.)  ......................................................  23 milliohms 

Max Discharge Current (7 Min.)  ...............................................  21.0 amperes

Max Short-Duration Discharge Current (10 Sec.) ..................  70.0 amperes

Shelf Life (% of nominal capacity at 68°F (20°C))

 1 Month ...................................................................................................... 97%

 3 Months ..................................................................................................... 91%

 6 Months  .................................................................................................... 83%

Operating Temperature Range

 Charge .. ........................................................... -4°F (-20°C) to 122°F (50°C)

 Discharge ....................................................... -40°F (-40°C) to 140°F (60°C)

Case ...................................................................................................... ABS Plastic

Power-Sonic Chargers ................................................ PSC-12800A, 12800A-C

PS-1270

www.power-sonic.comTo ensure safe and effi cient operation always refer to the latest edition of our Technical Manual, as published on our website.
All data subject to change without notice.

Terminals                                   (mm)

12 Volt 7.0 AH

L: 5.95 (151)   W: 2.56 (65)   H: 3.70 (94)   HT: 3.86 (98)   

 F1 - Quick disconnect 
tabs, 0.187” x 0.032”- 
Mate with AMP. INC. 
FASTON “187” series
 

 F2 - Quick disconnect 
tabs, 0.250” x 0.032” 
- Mate with AMP. INC 
FASTON “250” series

•

•
OR
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CORPORATE OFFICE • 7550 Panasonic Way • San Diego, CA 92154 • USA • Tel: +1-619-661-2020 • Fax: +1-619-661-3650

CUSTOMER SERVICE
Tel: +1-619-661-2030     
Fax: +1-619-661-3648
customer-service@power-sonic.com

INTERNATIONAL SALES
Tel: +1-650-364-5001     
Fax: +1-650-366-3662
international-sales@power-sonic.com

DOMESTIC SALES
Tel: +1-619-661-2020
Fax: +1-619-661-3650
national-sales@power-sonic.com

TECHNICAL SUPPORT
Tel: +1-619-661-2020     
Fax: +1-619-661-3648
support@power-sonic.com

Contact Information www.power-sonic.com

0211  1M

© 2011. Power-Sonic Corporation. All rights reserved. All trademarks are the property of their respective owners.

Charging
Cycle Applications: Limit initial current to 2.1A. Charge until battery voltage 
(under charge) reaches 14.4  to 14.7 volts at 68°F (20°C). Hold at 14.4 to 14.7 
volts until current drops to under 70mA. Battery is fully charged under these 
conditions, and charger should be disconnected or switched to “float” voltage.

“Float” or “Stand-By” Service: Hold battery across constant voltage source of 
13.5 to 13.8 volts continuously. When held at this voltage, the battery will seek its 
own current level and maintain itself in a fully charged condition.

Note: Due to the self-discharge characteristics of this type of battery, it is 
imperative that they be charged within 6 months of storage, otherwise permanent 
loss of capacity might occur as a result of sulfation.

Chargers
Power-Sonic offers a wide range of chargers suitable for batteries up to 100AH. 
Please refer to the Charger Selection Guide in our specification sheets for “C-Series 
Switch Mode Chargers” and “Transformer Type A and F Series”. Please contact our 
Technical department for advice if you have difficulty in locating suitable models.
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Further Information
Please refer to our website www.power-sonic.com for a complete range of useful 
downloads, such as product catalogs, material safety data sheets (MSDS), ISO 
certification, etc..
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 Important Notices 

MAN_TLX-400_1.4 Page 2 

 

 

Thank you for your selection of the TLX-400 module.  We trust it will give you 

many years of valuable service. 

 

 

 

 

ATTENTION! 

Incorrect termination of supply wires may 

cause internal damage and will void warranty. 

To ensure your TLX-400 enjoys a long life, 

double check ALL your connections with 

the user’s manual 

before turning the power on.  

All equipment must be properly grounded 

for safe operation.  

All equipment should be serviced only 

by a qualified technician. 
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Important Notice 
ELPRO products are designed to be used in industrial environments, by experienced 
industrial engineering personnel with adequate knowledge of safety design considerations.  
These products should not be used in non-industrial applications, or life-support systems  
without consulting ELPRO Technologies first.
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Limited Lifetime Warranty, Disclaimer and Limitation of Remedies 

ELPRO products are warranted to be free from manufacturing defects for the “serviceable 
lifetime” of the product.  The “serviceable lifetime” is limited to the availability of electronic 
components.  If the serviceable life is reached in less than three years following the original 
purchase from ELPRO,  ELPRO will replace the product with an equivalent product if an 
equivalent product is available. 

This warranty does not extend to: 

• failures caused by operation of the equipment outside the particular product's 
specification, or 

• use of the module not in accordance with this User Manual, or 

• abuse, misuse, neglect or damage by external causes, or 

• repairs, alterations, or modifications undertaken other than by an authorized Service 
Agent. 

ELPRO’s liability under this warranty is limited to the replacement or repair of the product. 
This warranty is in lieu of and exclusive of all other warranties.  This warranty does not 
indemnify the purchaser of  products for any consequential claim for damages or loss of 
operations or profits and ELPRO is not liable for any consequential damages or loss of 
operations or profits resulting from the use of these products. ELPRO is not liable for 
damages, losses, costs, injury or harm incurred as a consequence of any representations, 
warranties or conditions made by ELPRO or its representatives or by any other party, except 
as expressed solely in this document. 

 

How to Use This Manual 
This manual has been written to enable the quick look-up of information, as well as detailed 
descriptions of the TLX features.  

The section FEATURES & CONFIGURATION provides detailed information about the 
TLX functions and how to configure them. Use this section to find out about a particular 
feature or what the TLX can do. 

The section MENU ITEMS provides a way to look up specific items from the menu to find 
out what they do or how to configure them. Use this section as a quick reference to the menu 
items.  

The TROUBLESHOOTING section provides a list of common problems and configuration 
mistakes. Check this section if MENU ITEMS and FEATURES & CONFIGURATION don’t 
help with configuration problems. 
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Chapter 1  INTRODUCTION 

1.1 Overview 

The TLX-400 is an advanced telemetry unit ideal for a wide range of applications.  It is 
equally suited to small-scale systems with a few units and simple control, or large and 
complex computer-controlled systems.  It is highly flexible, offering the following 
configuration options: 

� Remote terminal unit (RTU) with local I/O 

� Pre-processor (PP) 

� Standalone monitoring facility (SMF) 

� Store and forward repeater functionality with multi-hop capability 

� Local control options 

� Modbus RTU communications 

� RS232 (DB9 or RJ45), RS485 serial connections 

� Modem option 

� Pager option 

� Radio communications with user-configurable options 

� Comms fail message logging  

� Message logging via local control commands 

� Dual-redundant configuration 

 

The TLX-400 is fully compatible with the ELPRO TLC product line, and supports several 
TLC emulation modes for easy system upgrades. 

The Modbus interface on the TLX allows a variety of I/O expansion options. The ELPRO 
115S product line of I/O modules has been developed for use with the TLX. The TLX menu 
system provides convenient automatic configuration of the 115S modules. 
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Chapter 2  FEATURES & CONFIGURATION 
This chapter describes in detail the features of the TLX, and how to configure them. 

2.1 Menu 

The TLX-400 is configured via a built-in menu. The menu is accessed by connecting one of 
the serial ports to a PC and using a terminal program (such as PROCOMM or 
HyperTerminal) to communicate in ASCII. The menu is invoked by pressing <enter> 3 times 
in quick succession. 

The rest of this chapter describes how to configure the TLX using the built-in menu. For 
information on specific menu items, refer to the chapter MENU ITEMS later in this 
document. 

To invoke the TLX menu: 

1. Connect a serial cable to the TLX (DB9 connector or RJ45 connector) and to the PC 

2. Start PROCOMM or HyperTerminal 

3. Choose port, baud rate, parity (TLX default is 9600, N-8-1) 

4. Hit <enter> three times in quick succession and the menu should appear on 
screen.Operation 

 

2.2 LED Indicators 

• Power LED - red when power is on, turns green after self test/initialization passed ok. 

• Rx LED - active when receiving, normally green or yellow, red if low signal strength. 

• Tx LED - on when radio is transmitting. 

• Link LED on the RTU - green when comms OK and red when in comms fail (ie. 
when not polled longer than timeout or cannot send messages to the computer). 

• Link LED on pre-processor - red when PP disabled, green when PP enabled. 

• Link LED on control unit - the LED turns GREEN if all of the configured remote 
devices are communicating successfully. It turns RED if some of the configured 
remote devices are in commfail, and goes OFF if all of the configured devices are in 
commfail. 

• RS232 LED - Flashes during Host (RS232) port activity (Tx or Rx). 

• RS485 LED - as above but for Expansion (RS485) port. 

• I/O LED - indicates state of onboard digital in/output in normal mode, in dual 
redundant mode the duty cycle of the I/O LED gives a visual indication of the status 
of the dual-redundancy system. In redundant mode, with the primary active and the 
secondary on standby, the led shows a long-on, short-off cycle. If primary fails and 
the secondary takes over the I/O LED then shows a short-on, long-off duty cycle. If 
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the primary is active and the secondary fails, the I/O LED shows an equal on / off 
time, to indicate there is no functioning backup unit. 

 

2.3 Operating Modes 

The TLX-400 may operate in one of several different modes, or combinations of these 
modes. Note that the TLX must be reset after setting any menu items relating to these 
operating modes (addresses, routing lists etc). 

2.3.1 RTU 

As an RTU (remote terminal unit), the TLX will relay incoming messages according to its 
configured routing list. It may also have some digital or analog I/O connected, which it 
controls according to messages received. To set the RTU address, choose the menu option: 

Configure site / Address of local RTU 

A valid RTU address is less than 255. An address of 255 disables the RTU and all monitoring 
and control of its local I/O. 

Fill in the routing list for the RTU under the menu item: 

Configure site /Routing 

Enter the COS addresses where change-of-state messages should be routed to. For more 
information on routing, see the section Message Routing. 

2.3.2 PP 

The TLX may be configured as a pre-processor (PP), where it operates as an interface 
between a SCADA computer and the network of RTUs. The PP may be configured as dual-
state, where its communications become restricted after a specified timeout. To re-activate a 
dual-state PP it must receive an enable message from the SCADA computer. To set the PP 
address, choose the menu option: 

Configure site / Address of pre-processor 

A valid PP address is less than 255. An address of 255 disables the pre-processor function of 
the TLX. Choose single or dual-state from the menu, and the dual-state disable timeout if 
relevant. 

The next question asks about the presence of an SMF (standalone monitoring facility) in the 
system. If the PP has a serial connection to another device, these messages will not be 
registered by the SMF. The PP needs to send out these messages via radio for the SMF to 
register them. Answer yes to this question if there is an SMF anywhere in the system. 

Fill in the routing list for the PP under the menu item: 

Configure site /Routing 

The Enabled routing list refers to when the pre-processor has been enabled by a message 
from the SCADA computer. The Disabled routing list reflects the routing supported when the 
pre-processor has timed out and disabled itself. The Disabled routing list would usually be 
quite short and possibly only include routing to the SCADA computer, while the Enabled 
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routine list would include the other RTUs in the system. For more information on routing, see 
the section Message Routing. 

2.3.3 SMF 

A standalone monitoring facility (SMF) enables a technician to view all communications 
messages occurring in a system via a computer set up anywhere in the system. An SMF 
consists of a TLX set to SMF mode and connected to a PC by the DB9 (HOST) port. An SMF 
TLX does not relay any incoming messages out its radio port, but routes all radio messages to 
the connected PC. The messages can be viewed by a terminal program such as PROCOMM 
or HyperTerminal, without invoking the menu. 

The computer may send SCADA commands to the system via the SMF TLX if necessary. 

To set up the TLX to function as an SMF, use menu item 

Configure site / SMF option 

Set the routing list as required. 

2.3.4 Local Control 

A TLX may be configured to provide control in a system. This may be in a system where the 
control is simple and a SCADA computer is not required, or it may be some confined, local 
control in a small part of a system to simplify the overall SCADA computer’s tasks. Set the 
control address by the menu item 

Configure site / Address of Control RTU 

For more information on control within a TLX, refer to the section Local Control. 

2.4  Message Routing 

The routing list specifies to the TLX how to locate other devices in the system. Specify the 
routing list using menu option 

Configure site / Routing 

The menu will then prompt for which devices are connected via the Terminal port (RJ45 
connector). Enter the device addresses separated by space characters or commas. If there are 
no devices connected to the port press enter. The menu will also prompt for Host port (DB9 
connector), Radio, and Expansion port (RS485). 

If the TLX has been given an RTU address, the menu will also prompt for a list of COS 
(change-of-state) addresses. Enter the device addresses which should receive COS messages. 

Configure site / Store and Forward Configuration 

In some radio networks it is necessary to pass radio messages to the CMF via an intervening 
RTU due to the radio path not being good enough.  This process is call a store and forward 
(S&F). Enter the store and forward addresses here. Note that the SCADA database must also 
be set to have this store and forward information.  Radio Signal Strength 
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2.5 Messaging Protocol 

The type of messaging frames used by the TLC communications protocol may be selected 
from the menu option 

Configure site / Frame type 

An ELPRO TLC frame is composed of a header, a data section, and an error check. The data 
section contains a list of digital I/O and analog I/O information. For more detail on TLC 
frames, consult the document Prot_Protocol_1.1.pdf. 

The TLX replaces some of the I/O information in the frame with special information relating 
to its operating conditions. The tables below show the special information the TLX adds to 
the frame. See the section TLC Emulation for situations where this data is different. 

2.5.1 Digital Data Space 

No redundancy: 

Mains fail Battery low Antenna fault On-board DIO 

Last DIN 2nd-last DIN 3rd-last DIN 4th-last DIN 

 

Dual-redundancy mode: 

Mains fail Battery low Secondary fail Primary fail 

Last DIN 2
nd
-last DIN 3

rd
-last DIN 4

th
-last DIN 
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2.5.2 Analog Data Space 

 

Radio 

temperature 

RSSI Battery level 

(volts * 10) 

3rd-last AIN 2nd-last AIN Last AIN 

 

The messages received by the TLX in a system may be viewed via the menu item: 

Service Menu / Monitor Comms 

The Monitor Comms function displays the messages received by the firmware’s internal 
messaging center, and the channels or ports they were received on. The messages transmitted 
by the RTU are not displayed. Each message is appended with a special symbol indicating the 
following: 

 ~ Internally generated message. 

 < A valid message received on the serial port. 

 << A valid message received on the radio port. 

 * A corrupted message received on the serial port. 

 ** A corrupted message received on the radio port 

 ? Received a message from an invalid port.  This usually occurs when an 
upgrade in firmware has been issued and the unit has been configured but not turned off and 
then on again. 

2.6 I/O 

The TLX contains only one on-board digital I/O pin, but is able to interface with external I/O 
modules via Modbus communications.  The ELPRO 115S I/O expansion modules are 
developed for use with the TLX, and can be easily set up via the Modbus menu. However any 
3rd-party Modbus I/O device can be configured for use with the TLX. 

A change in an input connected to a TLX will cause a change-of-state message to be 
generated (with the exception of pulsed inputs). This message reflects the state of the TLX’s 
inputs at the current time, and is routed to any devices listed in the COS routing list (see the 
section Message Routing). 

2.6.1 On-board Digital I/O Pin 

There is one on-board digital I/O pin on the TLX which may be used as multi-purpose I/O. 
Input is given priority over output, so if a ‘1’ input (ground) has been applied to the pin, the 
DIO cannot be cleared if the TLX receives a message with ‘0’ as an on-board DIO output.  If 
there is no input applied to the pin (0 = open pin), DIO can be controlled as a digital output 
via TLC messages or the Test I/O menu function. 

The on-board DIO is mapped to the 4th-last digital input or output in the message frame, in 
native TLX mode.  In the other TLC emulation modes (TLC 01-05, TLC 02-01, TLC 09-02), 
the on-board DIO is not used, and does not appear in the message frame. 
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If the TLX is operating in dual-redundancy mode, the DIO pin is used to control redundancy 
operation between the dual units.  In this situation it is not sent in the message frame and 
cannot be controlled via messages or the Test I/O menu function. 

2.6.2 Using ELPRO 115S I/O modules with the TLX 

The 115S serial I/O units are designed to provide I/O for a TLX module. The available I/O 
from 115S includes digital input / output, analog input, and analog output. A combination of 
115S modules may be connected to the TLX to provide the appropriate set of I/O. 

The 115S units communicate with the TLX using MODBUS over the RS485 port.  The 115S 
must be set up to use MODBUS RTU protocol as the TLX does not support MODBUS 
ASCII. 

A maximum of 16 115S modules may be connected to any TLX. The 115S addresses must be 
in the range 1 to 16. Addresses outside of this range will not be recognized by the TLX. 

Steps to set up one or more 115S units with a TLX: 

1. Configure the 115S modules for the desired I/O functionality according to the 115S user 
manual.  

2. Set the 115S units to communicate in MODBUS RTU protocol. This may be done using 
the 115S configuration software, or write 0x0101 to MODBUS register 30201 (Holding 
register) using ModScan. 

3. Set the address switches on each 115S to a unique address. 

4. Connect the 115S modules to the TLX via the RS485 port and apply power. 

5. From the TLX menu, choose Modbus Configuration. 

6. Choose Auto Detect 115S Configuration. The software will attempt to detect the 115S 
modules connected.  

7. The user will be asked to decide on the combination of digital inputs and outputs 
required. The software will prompt for the number of digital inputs. These will start from 
DIO1. The remaining digital I/O pins will be designated as digital outputs. 

8. Modbus must now be set up to read the I/O information from the 115S. Choose Set 
Modbus Slave Address, and set it to zero for Modbus master. 

9. The delay between polls reflects how quickly the TLX will update its internal information 
relating to its local I/O. Set this delay to an appropriate value for the speed of the system 
being implemented (eg. 500mS). 

10. If required, set the 115S analog range to E-series (Set 115S Analog Range). This means 
that the data from the 115S, which is in the range $4000 to $C000, will be seamlessly 
translated to $00 to $FF in the TLX, for easy interpretation by the SCADA computer. 

2.6.3 Using Other Modbus Devices with the TLX 

TLX as Modbus slave 

The TLX can be configured to operate as a Modbus slave by giving it a slave address via the 
Modbus Configuration menu. Upon receiving a poll message from a Modbus master, the 
TLX reports its inputs or outputs (digital or analog) starting from Modbus address 1. The 
maximum number of digitals or analogs supported by the TLX Modbus protocol is governed 
by the I/O limits given in SPECIFICATIONS. 
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2.6.4 TLX as Modbus master 

The TLX can be manually configured to operate as a Modbus master by setting its slave 
address to 0. The delay between polls should also be set (eg. 500mS), and master poll 
commands must be added. The TLX then sends the poll commands and stores the response 
data according to the command configuration. 

2.6.5 Digital Inputs 

All digital inputs connected to the TLX are affected by the input debounce time. This is the 
amount of time an input must be set before a change-of-state is triggered. It is set via the 
menu option  

Configure Site / Input Debounce Time 

If an input changes and remains in its new state for longer than the debounce time, a COS 
message is generated (except when the input is set as pulsed input) and routed to any 
addresses in the COS routing list. The input debounce time may range from 0.01 seconds to 
600 seconds. 

2.6.6 Digital Outputs 

Digital outputs are set or cleared whenever the TLX receives a command message. The 
digital outputs are updated with the appropriate data in the message. Masking may be used to 
prevent outputs from being changed in response to command messages. See the section 
Masking for more information. 

 

 

2.6.7 Pulsed Inputs 

The TLX supports three types of native pulsed inputs (accumulators): 

1. Counting the pulses of the digital input. 

2. Accumulating the “On” time of digital input. 

3. Integrating (accumulating) the analog input value. 

TLX-400 also supports dedicated pulsed inputs on ELPRO 115S-11  modules (these act as 
pulse counters only). The main difference between TLX native pulse accumulators and 
dedicated 115S-11 pulse accumulators is speed – 115S-11 can count shorter and faster rate 
pulses comparing to TLX (the limitation is caused by Modbus polling frequency). 

Any digital input will not cause change-of-state message when configured as pulsed input. 
On the other hand analog inputs work as usual even when used as a source of an accumulator. 

The pulsed inputs count from 0 to 4,294,967,295 and then wrap around back to 0. When 
TLX-400 is depowered the counts are lost and start from 0 after powering up. 
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2.6.7.1 TLX-400 native pulse counters 

This pulsed input will count a number of pulses on a digital input, the count is incremented 
on low to high pulse edge. Typically a plant run signal is used as source and the accumulator 
shows total number of starts. Any of the first 32 DINs can be configured as pulsed input, the 
configuration value for the sensitivity message is simply the input number. 

 

TLX-400 Pulse Counter Input Addressing 

DIN 1 2 3 4 5 6 7 8 9 10 11 12 

cfg. value 1 2 3 4 5 6 7 8 9 10 11 12 

               

DIN 13 14 15 16 17 18 19 20 21 22 23 24 

cfg. value 13 14 15 16 17 18 19 20 21 22 23 24 

               

DIN 25 26 27 28 29 30 31 32         

cfg. value 25 26 27 28 29 30 31 32         

 

 

2.6.7.2 “On” time accumulators 

This accumulator will increment by 1 every second when relevant digital input is on/high 
state. The resulting count is the total number of seconds the input was on – typically used for 
accumulating plants’ runtimes. The source input can be any of first 32 DINs and the 
configuration value is input number plus 88. 

 

TLX-400 On Time Accumulator Addressing 

DIN 1 2 3 4 5 6 7 8 9 10 11 12 

cfg. value 89 90 91 92 93 94 95 96 97 98 99 100 

               

DIN 13 14 15 16 17 18 19 20 21 22 23 24 

cfg. value 101 102 103 104 105 106 107 108 109 110 111 112 

               

DIN 25 26 27 28 29 30 31 32         

cfg. value 113 114 115 116 117 118 119 120         

 

2.6.7.3 Integrating analog inputs 

Analog input raw 8 bit value is added to the accumulator every minute. Typically it is used to 
work out total flows on the older flowmeters which provided flowrate but not pulsed outputs. 
Any of 24 analog inputs can be integrated, the configuration value is input number plus 64. 

 

TLX-400 Analog Integrating Addressing 

AIN 1 2 3 4 5 6 7 8 9 10 11 12 

cfg. value 65 66 67 68 69 70 71 72 73 74 75 76 

               

AIN 13 14 15 16 17 18 19 20 21 22 23 24 

cfg. value 77 78 79 80 81 82 83 84 85 86 87 88 
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2.6.7.4 115S-11 dedicated pulsed inputs 

115S-11 DIO module has dedicated pulsed inputs on its first 4 digital inputs, these can count 
short and frequent pulses, the count increments on the falling edge of the pulse. TLX-400 
supports up to 8 115S-11 pulsed inputs so two 115S-11 units with the lowest Modbus 
addresses are seen by the TLX. The configuration value depends on Modbus address of the 
unit and input used, they range from 153 to 216. 

 

115S-11 Pulsed Inputs Addressing 

Unit Modbus DIN on the 115S-11 unit 

Address 1 2 3 4 

1 153 154 155 156 

2 157 158 159 160 

3 161 162 163 164 

4 165 166 167 168 

5 169 170 171 172 

6 173 174 175 176 

7 177 178 179 180 

8 181 182 183 184 

9 185 186 187 188 

10 189 190 191 192 

11 193 194 195 196 

12 197 198 199 200 

13 201 202 203 204 

14 205 206 207 208 

15 209 210 211 212 

16 213 214 215 216 

 

 

2.6.8 Analog Inputs 

The TLX accepts and stores analog inputs as 16-bit numbers. In frames which only allow 8-
bit representation of analogs, the most-significant 8 bits are used. 

The analog sensitivity is also treated as a 16-bit number. The default sensitivity may be 
entered into the menu, and this should be a 16-bit number in decimal format. To convert from 
a percentage to a 16-bit sensitivity number, multiply the percentage by 655, so 2% would 
result in a sensitivity number 2% x 655 scale = 1310.  

The default sensitivity is set by choosing menu items: 

Configure Site / Default sensitivity 

The sensitivity may also be set via a sensitivity message. If the sensitivity message contains 
8-bit values, these are stored as the most significant 8 bits in the sensitivity variables. See the 
protocol document for more detail on sensitivity messages. 

The sensitivity values are absolute values, in the same units as the analog inputs. So if an 
input increases or decreases by more than the sensitivity value, a change-of-state message 
may be generated. 
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The configured Input Debounce Time also applies to the analog inputs. This is set via the 
menu items: 

Configure Site / Input Debounce Time 

The analog input value must change by at least its sensitivity amount, and remain there for at 
least the debounce time, in order for a change-of-state message to be generated. 

The analog inputs may also be filtered, or the square root taken. These functions are 
selectable from the menu items: 

Configure Site / Analog inputs to square root 

Configure Site / Analog inputs to filter 

The square root option gives the analog input values a square-root relationship with the actual 
analog stimulus on the pins. With some analog transducers it is necessary to linearise the 
input. This is most prevalent with flow meters which give a square law output. The analog 
input square root option provides an easy way to linearise these devices.  

Filtering allows an analog input signal to be smoothed out. The filter time-constant is entered 
into the menu in arbitrary units ranging from 1 to 255. A time-constant of 255 results in 
approximately a 75-second step response.  

The input analog signal is always filtered with a short time constant, even if no filtering is 
specified. 

The square-root or filtered analog values can be seen via the menu option: 

Test I/O / Show All Inputs 

Note that the menu item below shows the actual analog input values from the 115S, and not 
the square root or filtered values. 

Test I/O / Read 115S-12 @ n 

2.6.9 Analog Outputs 

Analog outputs are also stored as 16-bit numbers. The 8 most significant bits are used in data 
message frames which do not support 16-bit analogs. 

Analog outputs are updated each time a command message is received. The output is 
assigned the appropriate value from the message. See the section Masking for how to prevent 
analog outputs from being changed every time a command message is received. 
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2.7 Masking 

Where there is more than one controller in a system, conflicts may arise in the transmission 
of command messages. If two controllers send command messages to the same RTU, they 
will each change the other’s settings of the RTU’s I/O, because a command message must 
contain data for every output. If a controller does not wish to change all of the I/O of an RTU, 
it can first send a mask message specifying which I/O it would like control of. By sending a 
mask message, a controller tells an RTU that it only wants control of specific outputs, and 
that no-one else is allowed to control these outputs. They are for the exclusive use of the 
requesting controller. The masking settings apply for as long as the RTU has power. 

The format of a mask message follows the mod frame type as shown (mod1 shown): 

 

05 CC DA NA SA DD DD DD DD an an an an an an an an 

 

 

 

The frame flag for a mask message is 0x05. 

DD refers to eight bits representing eight digital outputs. A digital 1 signifies that the 
corresponding digital output should be masked for exclusive use by the sender of the 
message. 

an refers to one analog output. A value of 0xFF signifies that the corresponding analog output 
should be masked for exclusive use by the sender of the message. Any other value signifies 
the output is not masked. 

Note that the on-board DIO can also be masked by writing a 1 to its location in the frame 
(3rd-last position for Native TLX emulation). 

2.8 Ports 

The TLX-400 has three physical ports, all of which can be used for routing messages. 

The Terminal port, also known as Config, is an RS232 port and requires an RJ45 connector. 
This port is most commonly used to invoke the on-board menu and configure the TLX. It can 
also be used to route messages, by adding the appropriate addresses to the routing list. This 
port is fixed at 9600 baud, no parity, 8 data bits, and 1 stop bit. 

The Host port is also an RS232 port and requires a DB9 connector. This port may be used to 
configure the TLX via the on-board menu, and is also able to route messages according to the 
routing list. The baud rate and data format of this port may be configured via the menu items: 

Serial Ports Configuration / Set HOST Port Baudrate 

Serial Ports Configuration / Set HOST Port Data Format 

The Host port may also be configured to route messages via a modem or a pager. Use the 
following menu items to set up modem or pager operation: 

header digitals analogs 
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Serial Ports Configuration / Configure HOST for modem 

Serial Ports Configuration / Configure HOST for pager 

See the section Pager Feature for more detail. 

The Expansion port is an RS485 port and connection is made via two screw-terminals. This 
port is intended for I/O expansion and communicates using Modbus for this purpose. The 
data format and baud rate of this port are configurable via the menu items: 

Serial Ports Configuration / Set EXPANSION Port Baud rate 

Serial Ports Configuration / Set EXPANSION Port Data Format 

2.9 Radio 

The radio is the main method for routing messages in a system. It uses V.23 signaling, and 
may be configured via the menu item: 

Configure Radio / 

The radio supports V.23 or “NotV.23” tones, and 300 or 1200 baud. The receive and transmit 
frequencies can be set by the user, within the allowable range and only on the frequency step. 
The allowable range and frequency step can be modified by an ELPRO service technician. 
The transmit power is also configurable via the menu. 

A radio signal is preceded by a lead-in tone in order to facilitate receiver lock. The lead-in is 
adjustable via the menu and may range from 30 to 1000 mS. 

The software measures the radio’s received signal strength for each message. The RSSI is 
displayed after each message in Monitor Comms mode. The RSSI can be calibrated via the 
menu: 

Service Menu / RSSI menu / Automatic RSSI Calibration 

If the calibration values are already known, they can be entered via the menu: 

Service Menu / RSSI menu / Manual RSSI Calibration 

Radio status and temperature are reported from the menu item: 

Service Menu / Radio Status and Temp 

The radio can report four alarms as follows: 

VSWR: High antenna VSWR has been detected. There is a problem with the antenna, 
feeding cable or antenna connections. Could be an open or short circuit.  

PLL-Lock: There is an internal problem with the phase lock loop system and it is out of lock. 
Return to ELPRO for repair or re-alignment.  

PTT-Timeout: The transmitter has been on for longer than the maximum timeout time 
(usually 2 minutes). There might be a problem with the microprocessor circuits driving this 
signal.  

Over-temperature: The radio temperature has exceeded the maximum temperature allowed 
(default is 85degC). The transmitter will not operate once this maximum temperature has 
been exceeded and will return to normal operation once the temperature returns to normal. 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 587 of 1899



Chapter 2 Features & Configuration 

MAN_TLX-400_1.4 Page 22 

2.10 Pager Feature 

The TLX may be configured to send messages to pager units. This is done via a modem 
connected to the HOST port. The modem is configured with the phone number of the paging 
service via the menu item: 

Serial Ports Configuration / Configure HOST for pager 

The paging function of the TLX has its own unique address. This is set via the menu 

Configure Site / Address of Pager RTU 

Command messages sent to the pager address are routed to the paging system. 

A sensitivity message should be sent to the pager address to set up its internal pager list. This 
message consists of a list of 24-bit pager identification numbers, which the TLX may send 
messages to. There may be up to 8 pagers in the sensitivity message. 

A POLL message sent to the pager address results in a response message containing the 
current pager status. The polling software should decode the status byte, as listed here: 

0x01: Modem did not respond 

0x02: Modem failed to connect after dialing 

0x04: Pager computer did not respond 

0x08: Password not accepted 

0x10: Pager number or message not accepted 

0x00: Message accepted 

A command message to the pager address should contain the 24-bit pager ID, and the pager 
message to be sent. Upon receipt of such a command message, the TLX dials the paging 
service via the modem, and sends the message to the specified pager using PET protocol. 

The paging setup may be tested via the menu 

Pager/modem options / Test Pager/Modem 

2.11 Modem Feature 

A modem may be connected to the HOST port for routing messages via a telephone line. 
Modem setup is done via the menu items: 

Serial Ports Configuration / Configure HOST for modem 

Set the telephone number the modem is to dial, and extra modem initialisation here. 

Supported modem line communication rates are 300, 1200, and 2400bps.  The HOST port 
must therefore also be set to the required communication rate (eg. 2400).  The modem may 
have to be restricted to a maximum rate of 2400bps using AT commands, to ensure it 
connects at the correct rate.  The AT commands to restrict the line rate generally vary 
between modems, and may appear in an s-register.   

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 588 of 1899



TLX-400 User Manual 

Page 23 © April 2007 

 

 

 

 

Any AT commands required for modem setup or initialisation can be added to the 
initialisation string accessible from the menu. 

A tail-circuit cable is preferred for connecting the modem to the TLX.  This cable provides 
the necessary loop-back signals for a DCE-DCE connection. 

 

Figure 1: Wiring diagram for tail-circuit cable. 

If a tail-circuit cable is used, modem factory defaults (AT&F) are generally OK for flow-
control and signal settings. These should be: 

Hardware flow control (AT&K3) 

Standard DTR operation (AT&D2) 

Note that these AT commands may not be the same for all modems. 

A simple crossover cable may also be used to connect the TLX to the modem if required. 

 

Figure 2: Wiring diagram for simple crossover cable. 

If a simple crossover cable is used, the following settings must be applied: 

Disable flow control (AT&K0) 

Ignore DTR (AT&D0) 

DCD 1 

Rx 2 

Tx 3 

DTR 4 

GND 5 

DSR 6 

RTS 7 

CTS 8 

RI 9 

1 DCD 

2 Rx 

3 Tx 

4 DTR 

5 GND 

6 DSR 

7 RTS 

8 CTS 

9 RI 

DCD 1 

Rx 2 

Tx 3 

DTR 4 

GND 5 

DSR 6 

RTS 7 

CTS 8 

RI 9 

1 DCD 

2 Rx 

3 Tx 

4 DTR 

5 GND 

6 DSR 

7 RTS 

8 CTS 

9 RI 
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Note that these AT commands may not be the same for all modems. 

These AT settings may be added to the modem initialisation string in the menu. 

The modem is initialised at startup, with various modem settings and the initialisation string 
specified in the menu. When a message is to be routed out the HOST port, the modem dials 
the number and connects, and sends the message. It stays connected and hangs up after a 
timeout of 60 to 90 seconds if no more messages are sent or received. 

2.12 Redundancy 

The TLX-400 offers a dual-redundancy mode where a pair of units provides redundant 
backup in any of the operational modes (RTU, PP, etc). The status of the redundant pair is 
indicated by the DIO pin, which also serves as the communication link between the two units. 

Under normal operation, the Primary unit performs the functions of the site, when in the 
active state.  The Secondary unit has all the same connections as the Primary, but does not 
communicate any external messages.  It waits in the standby state, and is connected to the 
Primary via the DIO pin.. Both units monitor and control the DIO signal, to indicate normal 
operation, and to sense any faults that may occur. 

If the Primary suffers a fault, the Secondary will detect this and change to the active state. 
The Primary will change to the standby state to allow the Secondary to take control.  A 
change-of-state message is generated whenever changes in redundancy states occur. 

If the Primary then recovers, it regains control from the Secondary, and the Secondary 
returns to the standby state. 

The status of the redundant pair is indicated by the duty cycle of the DIO led as follows: 

Condition DIO LED behaviour 

Primary active, Secondary standby Long on, short off 

Secondary active, primary fault Short on, long off 

Primary active, secondary fault Equal on - off 

 

The condition of the Primary and Secondary units is passed in the TLC message frame in 
response to a change-of-state. The Primary fail and Secondary fail bits constitute the 4

th
-last 

and 3rd-last bits of the digital I/O data, as shown: 

Mains fail Battery low Secondary fail Primary fail 

Last DIO 2nd-last DIO 3rd-last DIO 4th-last DIO 

 

To set up a pair of dual-redundant units: 

1. Connect the DIO pin of both units together. Ensure also that the units have a common 
ground. 
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2. Set up the primary unit with the menu, allocating unit address, routing, I/O, and other 
setup items. Generate some COS messages and ensure there is no antenna fail flag, and 
at least one power input is not in fail.   

3. Once the module has been set up, go to the redundancy menu and select Primary. Switch 
this unit off while configuring the secondary. 

4. Set up the secondary unit with the same configuration as the primary. Generate some 
COS messages and ensure the module is not in fail, as for the primary.  

5. Once the module has been set up, go to the redundancy menu and select Secondary. 

Reset both units. If no module faults exist, the DIO led should have a long-on, short-off duty 
cycle.  If faults exist, the modules will attempt to set the Secondary active, and will generate a 
COS message in doing so. 

The Force changeover menu function allows the user to force the active and standby units to 
swap roles. The Force active to standby menu selection should only be applied to a unit that 
is currently in the active state.  

When applied to the Primary unit, a primary fault condition is simulated to cause the 
Secondary to become active. If the Secondary develops a fault while active, it remains as the 
active unit since it believes the primary is in fault. However if the Secondary incurs a serious 
fault and loses power, the Primary senses this and takes over the active role. 

The Forced Changeover Timeout allows the user to specify a time interval, after which the 
Primary will regain control and active status. 

If, in normal operation, the Primary incurs a module fault, the Secondary will become the 
active unit. If a Force changeover command is then given to the active Secondary, it will 
attempt to relinquish control to the Primary. If the Primary is still in fail, it will refuse control 
and the Secondary will remain active. However if the Primary has recovered, it will take over 
the active role. This is useful in cases where the Primary has failed due to an antenna fault. A 
module cannot detect that its antenna has recovered unless it attempts to transmit (which is 
illegal for a module on standby). The Force changeover command, when applied to an active 
Secondary, allows the Primary to attempt to gain control and check its own antenna after a 
repair. 

2.13 Logging 

The logging feature in the TLX allows messages or data to be stored in flash RAM for later 
retrieval. 128k of flash has been allocated for logging storage. If more than 128k of logging 
events occurs, the new log records will overwrite the oldest log records. 

Data logging may be initiated in two ways: either from the Logging Options menu, or via the 
local control code.  

The logging options menu enables logging of TLX messages under comms fail conditions. 
To initiate this logging, choose menu item: 

Logging Options / Enable Automatic Logging of Commfail Data 

Messages are logged under two different conditions: 

1. If a “comms fail” message is received in response to sending a message, the current I/O 
state is logged in the form of a radio message. Note that this is NOT the actual message 
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that caused the comms fail, but a snapshot of the I/O state at the time the module 
registered the comms fail. This type of logged message is identified by the absence of a 
frame flag and destination / next addresses in the message header (see the section on TLC 
frames for an explanation of message parts). This log record is also identified as coming 
from source 1. 

2. If the module is already in comms fail and a COS or other factor triggers a message 
transmit, that message is logged prior to transmit. This ensures that messages generated 
while in comms fail are not lost.  This type of logged message has a valid frame flag and 
destination / next addresses. It is identified as coming from source 2.  

The local control code allows the user to log different types of data and messages via the 
log_data command.  The data type must be specified as either radio message, string, bits, 
bytes, words, longs, or floats, and a user-defined source is given to the log record.  

The logged data is retrieved via the menu: 

Logging Options / Recover Logged Data 

The menu allows the user to search for records with particular parameters, list all records, and 
clear all records. The output display may be set for on-screen viewing or .csv format if the 
data is to be imported into a software package such as Excel. 

2.14 Local Control 

The Local Control feature allows a TLX unit to provide custom control functions. The 
customer specifies the control behaviour by writing a C program which includes libraries 
provided by ELPRO. The program is downloaded into the TLX, and once a Control address 
is assigned, the control code begins executing. For more information consult the manual for 
TLX Distributed Local Control. 

Control programs may also be written in-house at ELPRO to provide custom control 
functions. The control code is downloaded to the TLX by the following steps: 

Obtain the file to download. It should have extension “.sx”. 

1. Bring up the TLX menu and ensure the controller is off by disabling the control 
address and resetting the unit. 

2. Choose Configure Local Control / Load Control from File. You will be prompted to 
send the data.  

3. Use the terminal’s function to send the .sx file to the TLX. 

4. To activate the control code, a control address must be assigned and the unit reset. 
The control code will then execute automatically. 

2.14.1 Control Parameters 

A set of eight parameters are provided to enable simple changes to the control behaviour via 
the menu. The parameters are 32-bit variables and their values may be edited via the menu. 
The parameters are accessible by the control code, which may perform specific functions 
according to the parameter values. The control code may only read the parameters; it cannot 
change their values.  
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2.15 TLC Emulation 

The TLX may be used as a direct replacement for an older TLC unit. For this purpose the 
TLX can be configured to emulate specific models of TLC. The TLX emulates the TLC by 
treating message frames in the same way the TLC would have used them. The TLX emulates 
3 kinds of TLC frames, and has its own native TLX frame. The different emulation modes 
include module information such as battery low or power fail in different locations in the 
frame as shown: 

2.15.1 Digital Frames 

Native TLX: 

No redundancy: 

Mains fail Battery low Antenna fault On-board 

DIO 

Last DIN 2nd-last DIN 3rd-last DIN 4th-last DIN 

 

Dual-redundancy mode: 

Mains fail Battery low Secondary 

fail 

Primary fail 

Last DIN 2
nd
-last DIN 3

rd
-last DIN 4

th
-last DIN 

 

TLC-01-05 emulation 

Mains fail Battery low 

Last DIN 2nd-last DIN 

 

 

TLC-02-01 emulation 

Mains fail Battery low 

DIN16 DIN15 

 

 

TLC-09-02 emulation 

Mains fail Battery low 

DIN8 DIN7 
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2.15.2 Analog Frames 

Native TLX: 

Radio 
temperature 

RSSI Battery level 
(volts * 10) 

3rd-last AIN 2nd-last AIN Last AIN 

 

 

TLC-02-01 emulation 

AIN1 AIN2 Battery level 
(volts * 10) 

AIN1 AIN2 AIN3 

 

The emulation mode is chosen from the menu item: 

Configure Site / TLC Emulation Mode 

2.16 Test Functions 

The test I/O menu function allows a user to manipulate outputs and alarms for testing. Analog 
and digital inputs can also be read. Choose the menu option: 

Service Menu / Test I/O 

Digital and analog outputs on a local 115S are written to via the “Write Digital Outputs” and 
“Write Analog Outputs” menu selections. 

The “Write on-board DIO” menu selection is used to set or reset the single on-board digital 
output. 

Note that for the I/O to function properly during testing the unit must be given a local RTU 
address. 

The “Test Local Alarms” menu option allows a user to manipulate and test the unit’s 
warnings and alarms. Once this menu is entered, the alarms are not updated via the normal 
software operation, but are controlled by the user via the menu. The unit still responds to the 
alarms as if they had occurred during normal operation.  The effect of each alarm can be 
checked by reading the module fault flag via the “Read alarms” menu option. Once the Test 
Local Alarms menu is exited, the alarms will be updated by the software as normal. 

2.16.1 Tone Reversals 

The radio can be tuned and tested via the Tone Reversals menu. This menu is located at: 

Service Menu / Tone Reversals menu 

This menu can be used to transmit tone reversals (alternating marks and spaces) from the 
radio, or a constant mark tone or a space tone.
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Chapter 3  INSTALLATION 

3.1  General 

The TLX-400 is housed in a plastic case suitable for DIN-rail mounting. Terminals will 
accept wires up to 2.5 sqmm (12 gauge) in size. 

Normal 110-240V AC supply should not be connected to any terminal of the TLX-400 

module.   

To operate this equipment legally the user must operate on a designated license-free radio 
channel and within the operating parameters of the license-free channel, or obtain a radio 
operating license from the responsible government agency.  This is done so the government 
can coordinate radio users in order to minimize interference. 

Before installing a new system, it is preferable to bench test the complete system.  
Configuration problems are easier to recognize when the system units are adjacent.  
Following installation, the most common problem is poor communications caused by 
incorrectly installed antennas, or radio interference on the same channel, or the radio path 
being inadequate.  If the radio path is a problem (e.g. path too long, or obstructions in the 
way) then higher performance antennas or a higher mounting point for the antenna may 
rectify the problem.  Alternately, use an intermediate TLX-400 as a repeater. 

The TLX-400 Installation Guide included with the product provides an installation drawing 
appropriate to most applications. Further information is detailed below. 

Each TLX-400 should be earthed via the "GND" terminal on the module.  This is to ensure 
that the surge protection circuits inside the module are effective. 

The TLX has two RS232 ports which allow configuration via a PC. The CONFIG port 
requires an RJ45 connector and the HOST port requires a DB9 connector. Both ports expect a 
standard straight-through RS232 cable. Either port may be used to configure the TLX via the 
menu. Use a terminal program such as ProComm or HyperTerminal to communicate with the 
TLX. The menu is invoked by hitting the <enter> key three times in quick succession. 

3.2  Power Supply 

There are several options for powering the TLX-400. Power may be derived from the mains 
or a solar array and applied to the +24VDC power input. The +12VDC pin may be used for a 
back-up battery. The battery is charged while the +24V input is powered; otherwise the 
battery powers the TLX. The following table shows the input voltage requirements. 

  

VOLTAGE INPUT +24VDC +12VDC 

Allowable Input Voltage 
Range 

15 – 30VDC 9 – 15VDC 

Maximum current 
draw/supply 

2.5A 1.8A 

 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 595 of 1899



Chapter 3 Installation 

MAN_TLX-400_1.4 Page 30 

Only DC voltages are accepted. Inputting AC power can damage the TLX-400. 

3.2.1 Mains Power for the TLX-400.   

The TLX-400 has two inputs for power:  +24VDC and +12VDC.  The +24VDC input is the 
mains (and solar) input and accepts 15 – 30VDC.  The +12VDC input is usually connected to 
a 12V SLA (sealed lead acid) battery and can also output current to charge the battery if 
required.  For mains powered sites, the battery typically should range between 7Ah and 30Ah 
depending on the expected transmission duty cycle and I/O connected.  Below is a wiring 
diagram showing how to connect the TLX-400 to power and battery. 

 

For sites with small amounts of I/O (up to 8 digitals and 8 analogs) and low transmission duty 
cycles (does not transmit frequently) then a 7 or 12Ah battery should be sufficient with 7Ah 
being the bare minimum.  If the TLX-400 is to be setup as a store and forward/repeater, is 
expecting a high transmission duty cycle or has large amounts of I/O then a 20 - 30Ah battery 
is recommended. 

3.2.2 Solar Power for the TLX-400 

In some remote sites, solar power is the only option to supply the TLX-400.  Due to the 
effects of night-cycles and weather, solar powered sites require larger batteries than their 
mains-powered counterparts.  Battery sizes are mainly dependant on the transmission power, 
the transmission duty cycle and I/O connected to the TLX-400 (such as the 115S-xx 
modules).  The TLX-400 has an onboard regulator which is only suitable for recharging the 
battery of a standard remote site (one TLX-400 with 8 DIO and 8 analog I/O).  The maximum 
current that the battery can be charged at via the onboard regulator is 1.8A. 

3.2.3 Solar Panel and Battery Sizing 

A TLX-400 when charging a low battery can require up to 2.5A (from 16V supply) so it is 
important to ensure that any solar panels can supply at least 2.5A at 16V.  This gives a 
minimum rated panel of 40W.  A 40W panel with a 40-50Ah battery will support a standard 
site (low transmit duty cycle with about 8 DIO and 8 analog I/O).  For such sites, the TLX-
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400’s onboard regulator can be used to charge the battery.  If a larger solar panel is used then 
an external solar regulator is recommended to get the full benefit of the panel. 

 

If the TLX-400 is to be used as a store and forward/repeater, is transmitting large amounts of 
data or has large amounts of I/O then a high-current external regulator must be used in 
conjunction with a larger battery.  Having an external regulator ensures that the battery can be 
charged at a reasonable rate and can support high power solar panels.  For a large/busy site, 
the solar panel power could be increased to 80W – 100W with an 80Ahr battery and an 
external regulator to match the selected battery and panel.  These figures should be 
increased/reduced to match the site conditions as each site will be different.  It is often better 
to overpower store and forward/repeaters due to several sites being affected if it loses power.  
Extremely remote sites should also fall under this category as accessing them due to a power 
failure is difficult. 

 

See below for wiring diagrams with and without a regulator. 
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3.3 Antenna Installation 

The TLX-400 will operate reliably over large distances. The distance which may be reliably 
achieved will vary with each application, depending on the type and location of antennas, the 
degree of radio interference, and obstructions (such as hills or trees) to the radio path.  The 
expected range for radio data rates of 4800 bits/sec is up to 60km (40 miles),  depending on 
installation,  site and path terrain.  The expected range at 19200 bits/sec (with 25KHz 
bandwidth) or 9600 bit/sec (with 12.5KHz), is up to 30 km (20 miles) line-of-sight.   

Where it is not possible to achieve reliable communications between two TLX-400 modules, 
then a third module may be used to receive the message and re-transmit it using the Store-
and-Forward function. This module is referred to as a repeater.  

An antenna must be connected to each TLX using the female SMA connector at the top of the 
module. 

To achieve the maximum transmission distance, the antennas should be raised above 
intermediate obstructions such that the radio path is true “line of sight”.  Because of the 
curvature of the earth, the antennas will need to be elevated at least 5 metres (15 feet) above 
ground for paths of 5 km (3 miles).  For short distances, the modules will operate reliably 
with some obstruction of the radio path.  Obstructions which are close to either antenna will 
have more of a blocking effect than obstructions in the middle of the radio path.  For 
example, a group of trees around the antenna is a large obstruction, and the antenna should be 
raised above the trees.  However if there is at least 100 metres (300 feet) of clear path before 
a group of trees, the trees will have less effect on the radio path.  To help in planning radio 
systems, ELPRO provides a free utility for estimating path performance. 
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The modules provide test diagnostics to test the radio path and display radio signal strength. 

An antenna should be connected to the module via 50 ohm coaxial cable (eg RG58, Cellfoil 
or RG213) terminated with a male SMA connector. The higher the antenna is mounted, the 
greater the transmission range will be, however as the length of coaxial cable increases so do 
cable losses.   For use on unlicensed frequency channels, there are several types of antennas 
suitable for use.  It is important antennas are chosen carefully to avoid contravening the 
maximum allowed power limit on the on the radio channel. If in doubt refer to an authorized 
service provider. 

The gains and losses of some typical antennas and cable types are 

Antenna Gain (dB) 

Dipole with integral cable 0 

3dBd Collinear 5 

6dBd Collinear 8 

6 element Yagi 9 

9 element Yagi 12 

16 element Yagi 15 

Cable type Loss (dB per 10 m) 

RG58 -4.5 

RG213 -1.65 

Cellfoil -2.25 

 

The net gain of the antenna/cable configuration is determined by adding the antenna gain and 
the cable loss.  For example, a 6dBd Collinear with 20 metres of RG58 has a net loss of 1 dB 
(8dB – ((20/10) x 4.5) dB) = 8dB – 9dB = -1dB 

Another important consideration when installing the antenna system is RF exposure.  The 
antenna can radiate a large amount of RF energy.  It is important to ensure that a person 
cannot approach the antennas within the recommended minimum safe distances in the table 
below.   

Antenna Type Minimum safe distance 

Dipole 0.4 metres 

3dBd Collinear 0.7 metres 

6dBd Collinear 0.9 metres 

6 element Yagi 1.2 metres 

9 element Yagi 1.5 metres 

16 element Yagi 2.3 metres 
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Connections between the antenna and coaxial cable should be carefully taped to prevent 
ingress of moisture.  Moisture ingress in the coaxial cable is a common cause for problems 
with radio systems, as it greatly increases the radio losses.  We recommend that the 
connection be taped with a layer of PVC insulating tape, then a layer of vulcanizing tape such 
as “3M 23 tape”, with a final layer of PVC insulating tape. 

Where antennas are mounted on elevated masts, the masts should be effectively earthed to 
avoid lightning surges. Although the TLX-400 is fitted with surge protection, additional surge 
suppression devices are recommended if lightning surge problems are experienced. If the 
antenna is not already shielded from lightning strike by an adjacent earthed structure, a 
lightning rod may be installed above the antenna to provide shielding. 

Figure 3 shows a diagram of the antenna installation. 

 

Figure 3: Antenna installation for TLX-40

TLX-400 
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Chapter 4  MENU ITEMS 
This chapter provides information about each menu item available on the TLX. It describes 
each menu item’s function and acceptable values to enter as inputs. 

4.1 Configure Site 

Display Configuration 

Displays the current configuration from all the menus located under the 
Configure Site menu. 

     TLC Emulation Mode 

  TLX native mode 

No TLC emulation. See the chapter Messaging Protocol for local data 
inserted into message frame in TLX native mode. 

  TLC 01-05 

Adds module data in the message frame to emulate that of a TLC 01-
05 (an existing ELPRO product) for backwards compatibility with 
existing SCADA systems. 

      TLC 02-01 

Adds module data in the message frame to emulate that of a TLC 02-
01 (an existing ELPRO product) for backwards compatibility with 
existing SCADA systems. 

      TLC 09-02 

Adds module data in the message frame to emulate that of a TLC 09-
02 (an existing ELPRO product) for backwards compatibility with 
existing SCADA systems. 

 See the section TLC Emulation for more detail on the data added to the 
message frames. 

 

     Redundancy Options 

Configures redundancy between two TLX modules.  If the primary unit fails, 
the secondary unit will assume control. See the chapter Redundancy for more 
information. 

  Redundancy Mode 

   No Redundancy 

    Disable redundancy. 

       Primary 

    Enable redundancy with the unit as the primary controller. 
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      Secondary 

    Enable redundancy with the unit as the secondary controller. 

    Forced Changeover Timeout 

Restores original Primary / Secondary operation after a Force 
Changeover has been initiated by the menu, and the set timeout 
has elapsed. 

    Valid Input format: hh:mm:ss 

      Force changeover 

Applied to active unit only, force the module to give control to 
the standby unit. Also use this menu to cancel a forced 
changeover that does not time out. 

 Address of Pre-Processor 

Configures the unit as a Pre-Processor which is commonly used for the 
computer to TLX interface. 

Valid Address: Integer in the range 0 – 255 (entering 255 disables the 
pre-processor) 

     Address of Pager RTU 

Configures the unit to use an external modem to dial into a paging network.  
The pager must be connected to the RS-232 DB9 port and configured in the 
pager/modem menu. 

  Valid Address: Integer in the range 0 – 255 (entering 255 disables the 
pager)  

     Address of Control RTU 

Configures the unit as a controller resembling a basic SCADA system. When 
given a valid Control RTU address, the unit executes the user control code, 
previously downloaded via the menu. See the chapter Local Control for more 
information. 

Valid Address: Integer in the range 0 – 255 (entering 255 disables the 
controller) 

     SMF option 

Configures the unit to connect to an SMF (standalone monitoring facility).  In 
practice, this option inhibits radio transmission from the unit.  The receiver is 
still enabled, sending received data out of the HOST port so that a computer 
can utilise the data. 

Valid Input: y/n 

     Address of local RTU 

 Gives the unit its own address and activates I/O and change-of-state detection. 
Other RTUs  use this address to communicate with the unit. 
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Valid Address: Integer in the range 0 – 255 (entering 255 disables the RTU address) 

     Input Debounce Time 

Specifies the amount of time (in seconds) an input must remain constant 
before generating a COS (change of state) message. 

Valid Input: 0.01 to 100.00 (seconds) 

     Comms Fail Timeout 

Specifies the amount of time (in minutes) that the local RTU will wait before 
deciding it is in comms fail.  At this point it clears its outputs. 

Valid Input: Integer in the range 0 – 35 (minutes) 

     Frame type 

Sets the frame type that the unit will transmit (from MOD1 to SB05).  
Different frame types contain different amounts of IO. See the protocol 
document for more information on frame types. 

     Default sensitivity 

Sets the minimum change that must occur in an analog input for a COS 
message to be generated.  This initial value can be altered if a sensitivity frame 
addressed to the unit is received. 

Valid input: Integer in the range 1 – 65535.  (1966 ~ 3%) 

     Analogue inputs to square root 

Specifies which analog inputs should have their square root taken before 
processing or storage. Refer to the section Analog Inputs for more 
information. 

Valid Inputs: Integers referring to the analogs (separated by spaces). 

 Analogue inputs to filter 

This option provides extra filtering for the analog inputs.  If this option is not 
selected, the TLX will take an average of the last 10 seconds from the analog 
reading to give the present reading.  If a larger running average is required, 
this menu is used to setup specific analogs to change the running average time.  
The time constant refers to the time over which the averaging process will take 
place. Refer to the section Analog Inputs for more information. 

Routing 

Configures which addresses the unit can communicate with on radio, host, 
terminal and expansion ports.  Also sets the COS (change of state) address 
which is typically the control unit in the network (0 in a SCADA-C system). 

Valid inputs: Integers in the range 0 – 255 
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 Store and Forward Configuration 

 

Specifies which address the radio messages from the unit are to route through 
to get to the destination.  Useful if a poor radio path prevents direct 
communication.  The message is sent to the store and forward address which 
then relays the message to its destination.  

Valid inputs: Integers in the range 0 – 255 

4.2 Configure Radio 

Display Configuration 

Displays the current radio configuration, including transmit and receive 
frequency, baud rate, tones and Power. 

       Tx/Rx Frequency 

Alters the Transmit and Receive frequencies.  Valid inputs will vary 
depending on the radio frequency range 

Example Input: 461.08125 

     Tx Power 

  Sets transmit power. The unit can transmit at 500mW, 1.0W, 2.0W or 5.0W. 

     Baud Rate 

  Sets data transmission speed over the radio, either 300 baud or 1200 baud. 

     Radio Tones 

  Selects the protocol for communication: V.23 or Not V.23. 

     Lead-in 

Specifies the amount of lead-in time (in milliseconds) the unit will transmit for 
prior to sending the message.  Lead-in time allows other units to lock on to the 
transmission before receiving the message. 

Valid inputs: Integers in the range 30-1000 (milliseconds) 

4.3 Configure Local Control 

The TLX can be programmed to exhibit basic SCADA functions that would normally be 
controlled by a PLC such as toggling inputs when certain analog setpoints have been reached. 

Load Control From File 

Upload a pre-prepared control program to the TLX.  See the section Local 
Control in this manual more information. 
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Save Control To File 

  Download the current control program stored in the TLX to a computer. 

Control Parameters 

  Edits values specified in the control program such as analog setpoints. 

Show Masks 

Displays which inputs and outputs are currently masked by the given control 
RTU.  If an input is masked, it can only be written to by the unit that masked 
it. 

4.4 Load Configuration From File 

Configures the TLX using a text file stored on the computer.   Upload the text file using the 
send text file option in HyperTerminal.  Radio settings will remain unchanged as they are not 
stored in the text file. 

4.5 Save Configuration To File 

Saves a text file containing configuration data to the computer which can be uploaded to the 
TLX at a later date.  The radio settings are not transferred.  Store data by using the capture 
text menu in HyperTerminal or an equivalent program. 

4.6 Service Menu 

The service menu contains a number of tools to test communications and TLX IO status. 

Monitor Comms 

Displays communications being sent and received from both the radio and 
serial ports frame by frame.      

Send Tone Reversals 

Transmits alternating mark / space tones for radio calibration purposes. Mark-
only or space-only tones can also be selected.  

RSSI menu 

  Display RSSI 

   Displays the current received signal strength in dBm. 

Automatic RSSI Calibration 

Calibrates the offset and span for the RSSI automatically by requesting 
and internally comparing set signal power levels (-70dBm and -
100dBm).  An RF generator is required to perform this task. 

Manual RSSI Calibration 

   Calibrates the RSSI by requesting direct input of the offset and span. 
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 Radio Status and Temp 

Displays the current temperature of the radio in degrees Celsius followed by 
any active radio alarms.  

Set Clock 

Sets the internal clock of the TLX in 24hr time format  The clock will reset if 
the TLX remains un-powered for more than approximately two days. 

  Input Format: hh:mm:ss    dd/mm/yyyy 

Notepad 

Basic two-line text storage.  Useful for making notes and storing general 
information about the site. 

Test I/O 

In this menu, internal alarms and added IO can be read from and written to.  
This section is primarily used for testing. 

 Test Local Alarms 

   Write mains fail alarm 

Sets or clears a mains fail alarm. This alarm typically occurs if 
the main supply is switched off whilst the battery is connected 
and operational. 

     Write battery alarm 

Sets or clears a battery low alarm. This alarm typically occurs 
when the battery voltage drops below 11.7V 

Write antenna alarm 

Sets or clears an antenna alarm (VSWR).  This alarm typically 
occurs when there is no antenna connected or the antenna is 
faulty.  

   Write radio ptt timeout alarm 

Sets or clears a transmission timeout alarm.  This alarm is 
typically generated if the radio transmitter has been on 
continuously for a long period (usually two minutes).  

   Write radio PLL alarm 

Forces a Phase Locked Loop alarm.  This alarm is typically 
generated when the onboard PLL frequency is out of lock. This 
alarm usually results in the radio having trouble detecting tones. 

Write radio overtemperature alarm 

Sets or clears an overtemperature alarm.  This typically occurs 
due to a high temperature at the radio transmitter. 

Read alarms 
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Displays all of the onboard alarms’ current states (1 = on, 0 = off). 

Clear all 

    Clear all onboard alarms. 

 The applied alarm settings remain until the Test Local Alarms menu is exited. 
The alarms are then set normally by the firmware. 

 

Write Digital Outputs 

Sets or clears a digital output on the attached I/O expansion module. 
To exit, enter digital input 0 and press enter. 

Write on-board DIO 

Sets the on-board DIO pin to either on or off.  The state of this pin can 
be seen by the IO light on the TLX. 

   Write Analog Outputs 

Writes a value to the specified analog output. The value will be 
reflected in whatever I/O expansion module is attached to the TLX, 
providing it has analog outputs. 

Show All Inputs 

Displays all the input mappings in TLX memory (128 digitals, 40 
Analogs and 16 pulsed inputs).  All inputs will be displayed regardless 
of what IO may actually be attached to the TLX. 

Read 115S-XX @ # 

Displays the input on a specific 115S module connected to the TLX. 
XXX is replaced by the board type (DIO, AIN or AOT) and # is the 
address assigned to the 115S (01 – 16). 

Display serial number 

  Displays the 11 digit product serial number (example:  03061030000). 

Display hardware version 

  Displays the hardware version of the TLX (example: 1.4J) 

Enter Elpro Password 

  ELPRO internal usage, gives additional options used for factory configuration. 

4.7 Pager/Modem Options 

This menu selection can be used to ensure that the attached pager modem is working 
correctly.  The modem must be attached to the HOST port (DB9) and the menu brought up 
via the CONFIG port (RJ45). 
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Test Pager/Modem 

 Tests the pager modem by sending a test pager message to the first 
configured pager. 

Monitor Pager/Modem 

 Displays the status of the pager modem during the process of sending a page 
message. 

4.8 Logging Options 

The TLX can store data locally if a comms fail error has occurred.   

Enable Automatic Logging Of Commfail Data 

Enable or disable the storage of data generated whilst in comms-fail.  The 
maximum amount of memory that the comms-fail log can occupy on the unit 
is 128kb.  Once this limit has been reached, data will be overwritten starting 
with the oldest entry. 

Recover Logged Data 

   Set search parameters 

Allows filtering for certain events (such as radio messages or COS 
messages) by time period. 

Search by parameters 

Shows the results corresponding to the settings in Set Search 
Parameters. 

List all 

   Shows all messages stored in the TLX 

Clear all 

   Clears all the messages stored in the TLX memory. 

Display options 

Specifies how the log records should be displayed on the screen. 
Display for Screen lists the records in a format that is easy to read on 
the screen. CSV format lists the records in a comma-separated format 
that is convenient if the data is to be saved to file and viewed with a 
spreadsheet program. 

4.9 Serial Ports Configuration 

The DB9 RS-232 (HOST) and RS485 (EXPANSION) port settings can be changed to match 
a wide array of connection options.  This menu gives access to the BAUD rates, data format 
and modem/pager setup. 

Display Port Configuration 
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Displays port settings for the HOST and EXPANSION ports in addition to modem/pager 
configurations on the HOST port 

Set HOST Port Baudrate 

Sets the port speed for the HOST (DB9) port.  There are pre-set selections 
available in addition to a custom BAUD rate option. 

Set HOST Port Data Format 

Sets the number of data bits, stop bits and type of parity for the HOST (DB9) 
port from preset selections. 

Set EXPANSION Port Baudrate 

Sets the number of data bits, stop bits and type of parity for the EXPANSION 
(two-wire RS485) port from preset selections. 

Set EXPANSION Port Data Format 

Sets the number of data bits, stop bits and type of parity for the EXPANSION 
(two-wire RS485) port from preset selections. 

Configure HOST for modem 

This menu option is used to configure a modem attached to the HOST (DB9) 
port.  Initialization strings and phone number settings can be stored using this 
menu. For more detail on how to properly interface a modem to a TLX, see 
the section Modem Feature in this manual. 

Modem on HOST port 

Configures the unit to support a modem connected to the HOST 
(DB9) port. 

   Valid Input: y/n 

  Set phone number 

Stores a phone number to dial and send the message to if an event 
occurs (such as a change of state). 

Set extra modem initialization 

Allows the addition of modem initialization strings to allow alternate 
configuration of the modem.  These strings are run prior to dialing the 
given number.   

Configure HOST for pager 

  Set phone number 

Stores the phone number to dial for the paging network. 

  Set password 

Stores the password required for the paging network. 
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4.10 Modbus Configuration 

This menu item configures the TLX to communicate with additional hardware (such as 115S 
IO modules) using the Modbus protocol.   

Show 115S module Configuration 

Displays the current 115S modules that have been setup on the TLX including 
their type, their address and the number of digital inputs configured. 

Auto Detect 115S Configuration 

Auto-detects 115S IO modules which have been connected to the TLX.  
Requests number of digital inputs for each detected 115S. 

 Valid Input: Integer in range 0 – 8 for AIN and AOT boards 

   Integer in range 0 – 16 for DIO boards 

Manually Configure 115S Modules 

Allows configuration of 115S units by manually entering in the address, 115S 
type and number of digital inputs. 

Valid Address: Integer in range 1 – 16 

Valid Type: D, I, O or N (D=DIO, I=AIN,O=AOT, N=None) 

Valid DIN: Integer in range 0 – 8 for AIN and AOT boards 

  Integer in range 0 – 16 for DIO boards 

Show Modbus Configuration 

Displays the specifics of the master poll commands in addition to poll time 
and current Modbus address. 

Set Modbus Slave Address (0 for master. 255 for disable) 

Sets the Modbus address of the TLX.  In order to communicate with IO 
modules, this must be set to 0 (Master).  

Valid Input: Integer in range 0 – 255 

Set Delay Between Polls (mSec) 

Sets the time between Modbus poll queries.  The TLX will poll all configured 
115S modules sequentially with this delay between polls.  The greater the 
number of 115S modules attached, the smaller this time should be. 

  Valid Inputs: 0 - 10000 

Add Master Poll Commands 

Used to map IO from an entered Modbus address to different memory 
locations on the TLX.  This enables greater customization of IO.   

Valid Address:  Integer in range 1 – 128 

 Valid Timeout:  Integer in range 1 – 50000 (ms) 
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 Valid Retries:  Integer in range 0 – 10 

 Valid Location:  Integer in range 1 – 49999 (see selection for IO) 

 Valid TLX Location: Integer in range 0 – 100 

Valid Number Points: Integer in range 0 - 128 

Edit an existing command 

As more master poll commands are entered, they are given a unique index.  To 
edit a chosen command, select the index number corresponding to the entry 
for editing. 

Valid Input: Integer with range dependant on number of poll commands 
entered. 

Delete the final command 

Deletes the master poll command with the highest index (usually the most 
recent one entered). 

4.11 Factory Defaults 

Resets the TLX configuration to factory default settings.  The radio is not affected by this, 
retaining its calibration and Tx/Rx frequencies.   

4.12 Reset 

Resets the TLX without disconnecting power.  It is recommended to reset via this menu 
option after any setting changes. 

4.13 Exit 

Exits completely out of the TLX menu. The menu must be invoked again if any additional 
changes are to be made.
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Chapter 5  TROUBLESHOOTING 
This chapter provides information about each menu item available on the TLX. It describes 
each menu item’s function and acceptable values to enter as inputs. 

5.1 115S Connection 

• TLX does not auto-detect 115S module(s) 

The 115S may not be set for MODBUS RTU protocol. Set the 115S modules to use 
MODBUS RTU as described in the manual. Also check that the address switches on 
the 115S unit(s) are between 01 and 16.  A change in address requires a reset on the 
115S (power off and on again). 

• TLX autodetects 115S modules but will not poll them 
This problem can occur if the TLX Modbus slave address is not set to 0 (master).  Set 
this to 0 via the MODBUS configuration menu. 

• After removing a 115S, the TLX continues trying to poll 
Go into Manual Configuration located in the Modbus Configuration menu, enter the 
address of the unit recently removed and select its type as none (N). 

• TLX does not detect more than one 115S 
Check to ensure that each attached 115S has a different address via the address 
switches (between 1 and 16).  Also ensure that each 115S has been connected to the 
TLX’s RS485 port.  If the connection wires are particularly long (several meters) then 
try turning on the RS485 termination switch on the 115S in question. 

• Digital or Analog XX doesn’t read correctly on the TLX 
This problem could be caused by using an emulation mode.  Different IO locations 
have been reserved for alarms such as Mains Fail and Battery Low. For example DIN 
15 and DIN 16 are reserved when emulating a TLC 02-01.  This problem can be 
solved by either utilizing the master poll commands to change input locations or not 
using those particular IO locations.  For a list of reserved locations, see the TLC 
Emulation section.  Another cause of this problem could be that the 115S is not setup 
to accommodate the desired analog input range.  See the 115S Manual for instruction 
on how to configure the 115S analog I/O. 

• Pulsed inputs are not being displayed accurately on the TLX 

If using a digital input other than 1-4 on an 115S, check to ensure that the poll time is 
higher than that of the maximum expected pulse rate. 

5.2 Local Control 

• User control code does not download completely, or does not run properly 
The downloading program may be supplying characters too quickly. Try increasing 
the character time and line time of the terminal program.  
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5.3 Menu 

• The menu does not come up when 3 [CR] characters are pressed 
The com port, baud rate, or data format could be wrong. Turn off flow control. Also 
check that the TLX to computer cable is a straight-through serial cable.  

5.4 Communications 

• Radio messages do not get through 
Ensure the radio settings match that of the network (Tx and Rx frequencies, baud rate and 
tones). Try raising the power level. Check for antenna fault (via Test I/O menu) and try 
elevating the antenna (by a few meters).  Ensure routing list is correct. Try transmitting a 
MARK tone, and check the Rx LED glows on the receiving unit. Also ensure that the unit 
has adequate power (20W minimum). 

• Serial messages do not get through 
Ensure the menu is not running on the serial port. Check the routing list is correct. Check 
the baud rate and data format settings. If expecting messages to be sent over the serial 
port (e.g. a pre-processor) check the routing to ensure that the unit is enabled to talk over 
the tested port. 

• Modem does not function properly under TLX control 
Ensure that the modem is correctly connected to the HOST port and does not require any 
additional initialization (this can be entered in the menu).  Check the TLX is configured 
to talk to the modem.
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Chapter 6 SPECIFICATIONS 

Power 
Supply Voltage: 15 – 30VDC on 24V input, 11 – 15VDC on 12V input  
Current @ 13.5VDC:  
Receive:  150mA;  
Transmit:  450mA @ 0.5W,  800mA @ 1W,  1.25A @ 2W, 2A @5W 
Battery Charger: Float charge voltage 13.8VDC with 1.6A current limit (minimum supply 
voltage 15V) 

Operating environment 
Temp Range:  -30°C to +60°C / -22 to +140 °F 
Humidity: 0 to 99% non-condensing 

Menu 
ASCII via either RS-232 serial port. 
Invoke menu by 3 successive [CR] characters separated by min 50mS and max 500mS. 

I/O Capabilities 
Connects to Modbus devices via Modbus RTU protocol. 
Auto-configurable with ELPRO 115S- series, analog and digital I/O. 

General 
Numbers of I/O limited by frame type. 
Supported frame types: sb_06, sb_05, mod_1, mod_2, mod_3, mod_5, mod_6, mod_7, 
mod_8, mod_9, mod_10, mod_11 
 
Maximum I/O limits (frame type Mod3) 
Digital inputs: 16 bytes (128 digitals) 
Digital outputs: 16 bytes (128 digitals) 
Analog inputs: 40 
Analog outputs: 40 
 
Input debounce time: 0.01 seconds to 600 seconds. 
 
Sensitivity: 0 to $FFFF (0 to 65535) 

115S expansion 
Maximum number of 115S units connected to one TLX: 16 

Modbus 
Supported Modbus commands: 
1: Read coil status 
2: Read input status 
3: Read holding registers 
4: Read input registers 
5: Force single coil 
6: Preset single register 
7: Read exception status 
8: Loopback diagnostic test 
11: Fetch event counter 
15: Force multiple coils 
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16: Preset multiple registers 
 
Master poll time: 0 to 10 seconds. 

Ports 
RS-232 Terminal / Config port (RJ45) 

Baud rate: 9600  
Parity: None 
Data bits: 8 
Stop bits: 1 
Not configurable. 
 

RS-232 Host port (DB9) 

Configurable baud rates: 
300, 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200, Custom 
 
Configurable data formats: 

Data bits Parity Stop bits 

8 None 1 

8 None 2 

7 Even 1 

7 Odd 1 

8 Even 1 

8 Odd 1 

 

RS-485 Expansion port 

Configurable baud rates: 
300, 1200, 2400, 4800, 9600, 14400, 19200, 28800, 38400, 57600, 115200, Custom 
 
Configurable data formats: 

Data bits Parity Stop bits 

8 None 1 

8 None 2 

7 Even 1 

7 Odd 1 

8 Even 1 

8 Odd 1 

 

Radio 
Transceiver: 

Single channel   Synthesized, fixed band 12.5, 20 or 25KHz  
380 –520 MHz (In 20 MHz bands) 

Transmit power:   Four levels 5W, 2W, 1W  and 0.5W 
Lightning surge protection: Internal gas discharge arrester 
Signal detect / RSSI:  -120 to -60 dBm 
Antenna Connector:  Female SMA. 
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Standards:  

Australia:  AS 4768.1,  AS4295 
Europe:  EN 300 113, EN 300 220 
USA / Canada: RSS-119, FCC Part 90 

Logging 
Logging memory available: 128kbyte 
Log record overhead: 14 bytes 
Log record data size: 2 - 498 bytes 
Number of log records: 8191 (2 bytes data) - 4096 (Mod 1) 
Additional log records overwrite the oldest records. 

Local Control 
User configurable control allows control of the local module and other remote modules to 
implement full-time local control or as fall-back in case of main computer fail. Max code 
size: 16k bytes 

TLC Emulation 
Emulation options: 

• TLX native 

• TLC 01-05 

• TLC 02-01 

• TLC 09-02 
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digital, 11, 13, 14, 15, 16, 20, 24, 28, 41, 
44, 46, 48 

emulation, 8, 14, 20, 27, 28, 35, 46 

exit, 41 

expansion port, 8, 14, 21, 37, 41, 48 

filter, 19, 37 

frames, 13, 14, 15, 18, 19, 20, 24, 26, 27, 
35, 37, 39, 48 

frequency, 21, 33, 38, 40 

host port, 12, 20, 21, 22, 24, 29, 36, 37, 41, 
42, 43, 47, 49 

HyperTerminal, 10, 12, 29, 39 

input, 14, 15, 16, 18, 19, 25, 28, 29, 30, 
35, 37, 38, 39, 41, 44, 46, 48 

installation, 29, 32, 34 

lead-in, 21, 38 

license, 29 

lightning, 34 

logging, 8, 25 

masking, 20 

menu, 14, 21, 28, 35, 48 

Modbus, 8, 14, 15, 16, 21, 44, 46, 48 

modem, 20, 21, 22, 23, 24, 36, 41, 42, 43, 
47 

notepad, 40 

offset, 39 

output, 14, 15, 16, 19, 20, 26, 28, 30, 37, 
39, 41, 48 

over-temperature, 21 

pager, 20, 21, 22, 36, 41, 42, 43 

parity, 10, 20, 21, 42, 43, 47, 49 

password, 43 

PLL, 40 

poll, 15, 16, 22, 44, 45, 46, 49 

port, 10, 12, 14, 15, 20, 21, 22, 24, 29, 36, 
41, 42, 43, 46, 47, 48, 49 

power, 15, 20, 21, 25, 27, 29, 30, 31, 33, 
38, 39, 45, 46, 47, 49 

pre-processor, 8, 11, 24, 36, 47 

primary, 13, 24, 25, 27, 35, 36 

PROCOMM, 10, 12 

protocol, 13, 15, 18, 22, 35, 37, 38, 44, 46, 
48 

pulsed inputs, 41, 46 

radio, 11, 12, 14, 21, 25, 26, 28, 29, 32, 
33, 34, 36, 37, 38, 39, 40, 42, 45, 
47 

redundancy, 13, 15, 24, 25, 27, 35, 36 

repeater, 8, 29, 30, 31, 32 

reset, 11, 26, 28, 40, 45, 46 

routing, 11, 12, 14, 16, 20, 21, 22, 25, 47 

RS232, 8, 20, 29 

RS485, 8, 12, 15, 21, 42, 43, 46 

RSSI, 14, 21, 28, 39, 49 
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Chapter 5 Troubleshooting 

MAN_TLX-400_1.4 Page 52 

RTU, 8, 11, 12, 14, 15, 20, 22, 24, 28, 36, 
37, 39, 46, 48 

SCADA, 11, 12, 35, 36, 38 

secondary, 13, 24, 25, 27, 35, 36 

sensitivity, 18, 19, 22, 37 

service, 21, 22, 33, 39 

shield, 34 

silent monitoring facility, 11, 12, 36 

solar, 29, 30, 31 

span, 39 

square root, 19, 37 

standalone monitoring facility, 8, 11, 12, 
36 

store and forward, 12, 30, 31, 38 

surge, 29, 34, 49 

tail-circuit, 23 

temperature, 21, 40, 48 

terminal port, 8, 10, 11, 12, 20, 26, 29, 37, 
46, 49 

test, 28, 29, 33, 39, 42, 48 

timeout, 11, 21, 24, 25, 36, 37, 40, 44 

TLC, 8, 13, 14, 24, 25, 26, 27, 28, 35, 46, 
50 

tone reversals, 28 

V.23, 21, 38 

version, 41 

VSWR, 21, 40 
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The TLX400 provides a future upgrade path into modern digital 
communications.

The ELPRO TLX400 wireless modem interfaces with the 
ELPRO range of I/O modules and many other brands of PLC’s 
& I/O devices - all supported using the popular Modbus RTU 
Protocol.

The TLX400 wireless modem is the ideal choice for the upgrade 
path of existing TLC based systems.  More processing power 
allows the TLX400 to comfortably operate within any existing 
TLC system while providing many new features.  The TLX400 
is a simple cost effective solution for system expansion and 
development.

As with all ELPRO products, the TLX400 is backed by ELPRO’s 
industry leading Lifetime Warranty.

Key features of the TLX400 include:

Configurable 0.5 to 5 Watts RF power and frequency over 
the licensed radio band

Digital radio communications ready

Store and forward repeater 
functionality with multiple hop 
capability

Hot redundant standby for repeaters, 
pre-processors and RTU’s

Data logging with time & date

User programmable control logic

Software configured quiet base 
(CTCSS)

Remotely monitored radio signal 
strength

Remotely monitored antenna SWR 
status

Remotely monitored internal 
temperature status

Versatile I/O expansion options

Interfaces to Modbus controller’s 
and I/O devices. e.g. PLCs, smart 
transducers, pump controllers, RTU’s

Small footprint with easy space 
efficient DIN rail mounting - no 
expensive backplanes required



























Think Wireless...  Think ELPRO

ELPRO
Technologies
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SPECIFICATIONS

General
Supply voltage: 10 to 30 VDC
Internal battery charger: 12V sealed lead acid battery
Voltage protection: Power supply over-voltage / short 
circuit protection
Temperature: -30° to 70°C
Humidity: Up to 99% non-condensing

Radio Transceiver
Frequency: 380 to 512 MHz
Receiver sensitivity: -118 dB @ 12 dB SINAD
RF power output: 0.5-5 Watt software adjustable
Duty cycle: Temperature and time limited
Lightning protection: Internal gas discharge suppresser

Compliance
Australia: C-Tick compliant, radio to AS4768.1, AS4295
USA: FCC Part 15, Part 90
Canada: RSS-119
Europe: CE, EN300-113-2, EN300-086-2

Housing
Case: ABS plastic - UL 94V-0
Dimensions: W 42mm, H 145mm, D 130mm
DIN rail mounting
Weight: 400 grams

Interface
Configuration: RS232 configuration port 9600 baud
Host devices: RS232 1200 to 115200 baud configurable
Expansion I/O: RS485 32-module I/O expansion or PLC.

Connectors
Power: Removable screw connectors
Radio port: SMA Female
Configuration port: RJ45
Host Port: DB9
Expansion: 2-wire screw terminal RS485

Digital I/O
Output: 500mA / 30 VDC max o/c transistor
Input: Voltage free contact closure

Data Logging
I/O Module data & user configurable alarm messages
128k Byte logging memory

Local Control
Programmable logic
C Programmable
Access to logging functions

I/O Expansion
Up to 32 I/O modules may be connected 
via the RS485 port. Supports third party 
Modbus devices or ELPRO I/O.  Simplified I/O 
configuration with ELPRO I/O modules.

Solar Power Input
On board solar regulator
Recommended solar panel: Up to 40W, 15-30V 
(3A max)

9/12 Billabong Street Stafford, 
Queensland 4053
Australia     

Ph: +61 7 3352 4533
Fax: +61 7 3352 4577

Email: sales@elprotech.com
URL: www.elprotech.com

ELPRO
Technologies

br
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Specifications subject to change without notice

2 x TLX400

Redundant
Pre-processor

Store & Forward

3rd Party
Modbus
Device

PLC

TLX400 TLX400 TLX400

Direct I/O

CMF

TLCTLC

Redundant
Store & Forward

CMF

Direct I/O

TLX400 TLX400 TLX I/O

TLC TLC TLC I/OTLX400

Direct I/O

Direct I/O Direct I/O

RMF
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SPECIFICATION

MDR-60-5 MDR-60-12 MDR-60-24 MDR-60-48MODEL

DC VOLTAGE

RATED CURRENT

CURRENT RANGE

RATED POWER

OUTPUT VOLTAGE ADJ. RANGE

LINE REGULATION

LOAD REGULATION

SETUP, RISE TIME Note.5

HOLD UP TIME (Typ.)

VOLTAGE RANGE

FREQUENCY RANGE

EFFICIENCY (Typ.)

AC CURRENT (Typ.)
INPUT

INRUSH CURRENT (Typ.)

SAFETY STANDARDS

WORKING HUMIDITY

WORKING TEMP.

STORAGE TEMP., HUMIDITY

TEMP. COEFFICIENT

VIBRATION

MTBF

DIMENSIONOTHERS

NOTE

PACKING

OVERLOAD

OVER VOLTAGE

5V 12V 24V 48V

10A 5A 2.5A 1.25A

0 ~ 10A 0 ~ 5A 0 ~ 2.5A 0 ~ 1.25A

50W 60W 60W 60W

80mVp-p 120mVp-p 150mVp-p

24 ~ 30V

200mVp-p

48 ~ 56V

2.0% 1.0% 1.0% 1.0%

12 ~ 15V5 ~ 6V

1.0% 1.0% 1.0% 1.0%

1.5% 1.0% 1.0% 1.0%

500ms, 30ms/230VAC          500ms, 30ms/115VAC at full load

50ms/230VAC          20ms/115VAC at full load

85 ~ 264VAC          120 ~ 370VDC

47 ~ 63Hz

78% 86% 88% 87%

1.8A/115VAC          1A/230VAC

COLD START 30A/115VAC          60A/230VAC

105 ~ 150% rated output power

Protection type : Constant current limiting, recovers automatically after fault condition is removed

6.25 ~ 7.25V

Protection type : Shut down o/p voltage, re-power on to recover

15.6 ~ 18V 31.2 ~ 36V 57.6 ~ 64.8V

-20 ~ +70 (Refer to "Derating Curve")

20 ~ 90% RH non-condensing

-40 ~ +85 , 10 ~ 95% RH

0.03%/ (0 ~ 50

Component : each along X, Y, Z axes ; Mounting : Compliance to IEC60068-2-610 ~ 500Hz, 2G 10min./1cycle, period for 60min.

299.2K hrs min.      MIL-HDBK-217F (25 )

1. All parameters NOT specially mentioned are measured at 230VAC input, rated load and 25 of ambient temperature.
2. Ripple & noise are measured at 20MHz of bandwidth by using a 12" twisted pair-wire terminated with a 0.1uf & 47uf parallel capacitor.
3. Tolerance : includes set up tolerance, line regulation and load regulation.
4. The power supply is considered a component which will be installed into a final equipment. The final equipment must be re-confirmed that it still meets

EMC directives.
5. Length of set up time is measured at first cold start. Turning ON/OFF the power supply may lead to increase of the set up time.

File Name:MDR-60-SPEC   2011-05-24

UL508, UL60950-1, pproved, NEC class 2 / LPS compliant (24V,48V only)TUV EN60950-1 a

60W Single Output Industrial DIN Rail Power Supply MDR- 60 ser ies

RIPPLE & NOISE (max.) Note.2

VOLTAGE TOLERANCE Note.3

ENVIRONMENT

PROTECTION

SAFETY &

EMC
(Note 4)

WITHSTAND VOLTAGE

ISOLATION RESISTANCE

Universal AC input/Full range

Protections: Short circuit / Overload / Over voltage

Cooling by free air convection

Can be installed on DIN rail TS-35/7.5 or 15

NEC class 2 / LPS compliant (24V,48V only)

LED indicator for power on

DC OK relay contact

No load power consumption<0.75W

100% full load burn-in test

3 years warranty

Features :

40*90*100mm (W*H*D)

0.33Kg; 42pcs/14.8Kg/0.82CUFT

LEAKAGE CURRENT <1mA / 240VAC

I/P-O/P:3KVAC     I/P-FG:1.5KVAC     O/P-FG:0.5KVAC

I/P-O/P, I/P-FG, O/P-FG:>100M Ohms / 500VDC / 25 / 70% RH

FUNCTION DC OK SIGNAL Relay contact rating(max.): 30V/1A resistive

Compliance to EN55011, EN55022 (CISPR22), EN61204-3 ,Class B EN61000-3-2,-3

Compliance to EN61000-4-2, 3, 4, 5, 6, 8, 11, EN55024, EN61000-6-2, EN61204-3, heavy industry level, criteria AEMC IMMUNITY

EMC EMISSION
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Mechanical Specification

File Name:MDR-60-SPEC   2011-05-24

Block Diagram

DC OK Relay Contact

-20 0 10 20 30 45 55 60 70 (VERTICAL)
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CONTROL
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O.C.P.
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L
O

A
D

 (
%

)

Ta=25

90

100

80

70

60

50

40

Derating Curve

+

Install DIN rail TS35/7.5 or TS35/15

35

+V +V
9

0

40

-V -V

N L

DC OK

+V ADJ

5 5 5 5 5

7.57.5

100

fosc : 60KHz

12V,24V,48V

5V

Case No.962A Unit:mm

DC OK

Contact Close PSU turns on / DC OK.

PSU turns off / DC Fail.

30V/1A resistive load.

Contact Open

Contact Ratings (max.)

FG

60W Single Output Industrial DIN Rail Power Supply MDR- 60 ser ies
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C.2
 

C.2

C.3

C.4
C.5

C.6

C.7
C.8
C.9

C.10
C.11

Relays

TERMSERIES - 6mm & 12mm  
slimline relays
RIDER SERIES - 15mm 1 & 2 C/O 
relays
RCLS - Inrush Power Relays
DRM SERIES - Ice cube 1 & 2 C/O
relays
DRL SERIES - Ice cube 1 & 2 C/O
power relays
DRR SERIES - 2 & 3 C/O octal relays
DRH SERIES - high voltage DC relays
DRW SERIES - high voltage AC relays
PWR SERIES - high power relays
MC5R SERIES - specialty relays

C.12 

C.12
 

C.12

C.13

Optocouplers 

Termopto - 6mm & 12mm  plugin 
slimline optos
Microopto - 6mm slimline  
terminal optos
MC50 - specialty optos

C.15
C.15

C.16

C.16

C.17

Switchmode Power Supplies

PRO M Series - advanced featured 
power supplies
INSTAPOWER connectPower - 
compact DIN mount power supplies
EasyLine - Chassis mounted  
power supplies
ECOLINE connectPower - economic  
DIN mount power supplies 

C.19
C.19
C.20
C.21
C.22
C.23
C.24
C.24
C.25
C.26
C.27
C.28

Surge Protection Devices 

Varitector SPC for Analogue Signals
Varitector VSSC for Analogue Signals
Varitector SPC for Binary Signals
Varitector VSSC for Binary Signals
Varitector SPC for Data & Transmission
Varitector SSC for Data & Transmission
Varitector SSC for RTD
PU I Class 1 for Power Systems
PU I Class 1+2 for Power Systems
PU II Class 2 for Power Systems
PU III Class 3 for Power Systems

Electronics

Electronics| Contents
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Type LED Contact Rating Poles Coil Order Number

TRS 12VDC 1CO * 6A 240VAC/30VDC 1 DC 12 (+-20%) 1122750000

TRS 24VDC 1CO * 6A 240VAC/30VDC 1 DC 24 (+-20%) 1122770000

TRS 24VUC 1CO * 6A 240VAC/30VDC 1 *UC 24 (+-10%) 1122780000

TRS 48VUC 1CO * 6A 240VAC/30VDC 1 *UC 48 (+-10%) 1122790000

TRS 60VUC 1CO * 6A 240VAC/30VDC 1 *UC 60 (+-10%) 1122800000

TRS 120VUC 1CO * 6A 240VAC/30VDC 1 *UC 120 (+-10%) 1122810000

TRS 230VAC RC 1CO * 6A 240VAC/30VDC 1 AC 230 (+-10%) 1122840000

TRS 230VUC 1 CO * 6A 240VAC/30VDC 1 *UC 230 (+-10%) 1122820000

TRS 24-230UC 1CO * 6A 240VAC/30VDC 1 *24-230UC (+-10%) 1122850000

Type LED Contact Rating Poles Coil Order Number

TRS 12VDC 2CO * 8A 240VAC/30VDC 2 DC 12 (+-20%) 1123480000

TRS 24VDC 2CO * 8A 240VAC/30VDC 2 DC 24 (+-20%) 1123490000

TRS 24VUC 2CO * 8A 240VAC/30VDC 2 *UC 24 (+-10%) 1123500000

TRS 48VUC 2CO * 8A 240VAC/30VDC 2 *UC 48 (+-10%) 1123510000

TRS 60VUC 2CO * 8A 240VAC/30VDC 2 *UC 60 (+-10%) 1123520000

TRS 120VUC 2CO * 8A 240VAC/30VDC 2 *UC 120 (+-10%) 1123530000

TRS 230VAC RC 2CO * 8A 240VAC/30VDC 2 AC 230 (+-10%) 1123570000

TRS 230VUC 2CO * 8A 240VAC/30VDC 2 *UC 230 (+-10%) 1123540000

TRS 24-230UC 2CO * 8A 240VAC/30VDC 2 *24-230UC (+-10%) 1123580000

Type Description Order Number

ZQV 1.5N/R6.4/2 GE Cross Connector 2 Pole with 6.4mm Pitch 1193670000

ZQV 1.5N/R6.4/10 GE Cross Connector 10 Pole with 6.4mm Pitch 1193680000

ZQV 1.5N/R6.4/19 GE Cross Connector 19 Pole with 6.4mm Pitch 1193690000

ZQV 1.5N/R12.8/10 GE Cross Connector 10 Pole with 12.8mm Pitch ( For Coil Side Of 2C/O Unit) 1193700000

TW TXS/TXZ R3.2 Isolation Plate (Also Suitable For Group Marking) 1240800000

WS 10/6 MC Middle Marking Plate 1818400000

TXS SUPPLY Supply Terminal 1240780000

TERMSERIES Relays - 1 C/O

TERMSERIES Relays - 2 C/O

Accessories

1 C/O 2 C/O Cross Connectors

Relays | Termseries

Termseries
The new TERMSERIES is the NEXT generation of slimline relays from 
Weidmuller and incorporates a number of new innovations from its already 
highly proven MICROSERIES slimline relay family. Not only have Weidmuller’s 
R&D team managed to design the product in a lower profile space saving 
housing but they have also managed to increase the structural strength of the 
product and most importantly also improve its performance.
 
New Features Include:
• 1 C/O (SPDT) 6A 240VAC/30VDC
• 2 C/O (DPDT) 8A 240VDC/30VDC
• Rigid compact design
• Pluggable Cross Connection On all Tiers
• Symmetrical Design (Capable of cross connecting Coils to contacts)
• Hold down clip / Ejecting Lever with integrated LED (Designed to be visible 

in all light levels
• Multi-Voltage Models Available
• NEW Universal Voltage Unit Available
• Colour Coding System for identification ease of voltage types
• Multi Directional Marking

* UC = Universal Voltage (AC/DC)

* UC = Universal Voltage (AC/DC)
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Type Kit Includes LED Test Lever Diode Coil Order Number

KIT 24 V DC Relay + Base * * DC 24 8881580000

KIT 24 V DC Relay + Base * DC 24 8871000000

KIT 24 V AC Relay + Base * * AC 24 8881590000

KIT 24 V AC Relay + Base * AC 24 8871010000

KIT 230 V AC Relay + Base * * AC 230 8881600000

KIT 230 V AC Relay + Base * AC 230 8871020000

Replacement Relays

Relay 24 V DC Relay * * * DC 24 8870250000

Relay 24 V DC Relay * * DC 24 8870100000

Relay 24 V AC Relay * * AC 24 8870280000

Relay 24 V AC Relay * AC 24 8870130000

Relay 230 V AC Relay * * AC 230 8870300000

Relay 230 V AC Relay * AC 230 8870150000

Type Kit Includes LED Test Lever Diode Coil Order Number

KIT 24 V DC Relay + Base * * DC 24 8881610000

KIT 24 V DC Relay + Base * DC 24 8871030000

KIT 24 V AC Relay + Base * * AC 24 8881620000

KIT 24 V AC Relay + Base * AC 24 8871040000

KIT 230 V AC Relay + Base * * AC 230 8881630000

KIT 230 V AC Relay + Base * AC 230 8871050000

Replacement Relays

Relay 24 V DC Relay * * * DC 24 8870320000

Relay 24 V DC Relay * * DC 24 8870180000

Relay 24 V AC Relay * * AC 24 8870350000

Relay 24 V AC Relay * AC 24 8870210000

Relay 230 V AC Relay * * AC 230 8870370000

Relay 230 V AC Relay * AC 230 8870230000

Type Description Order Number

Base 2CO Plug-in module, snaps onto TS35 mounting rail 8869490000

Hold down clip Plastic Retaining Clip 8869510000

LED Module DC 24 LED 6 ... 24 V DC with free wheel diode 8869600000

LED Module AC 24 LED 6 ... 24 V DC / V AC 8869630000

LED Module AC 120 / 230 LED 110 ... 230 V DC / V AC 8869650000

RIDER Series - 1 Pole

RIDER Series - 2 Pole

Accessories

RIDER Kit

Replacement Relay

Base

Hold Down Clip

Relays | RIDER Series

RIDER Series
The RIDER Series relays and DIN rail bases were engineered to provide 
reliable switching over a long service life. The relays feature single or double 
pole contacts and fit one universal base.

Available in the most requested options of LED indication, protection diode 
and mechanical test button. With up to 16A switching capacity and only 
15mm wide the RIDER Series is fast becoming the relay of choice by 
engineers, technicians and electricians. 

Features Include:
• 15mm wide space saving design
• 1CO (SPDT) = 16A or 2CO (DPDT) = 8A
• Upto 4,000 VA switching capacity
• Models with LED, diode and mechanical test available
• Available as kits or individual parts
•  International approvals: CE and cURus
• Other voltages avail. (115V AC, 12, 48, 120 V DC)
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Picture shows example of the RCLS 
relay fitted to an RCI Base

Type: Coil Voltage Rated Current Order No.

RCLS 3L 12 VDC 1 N/O 33.3 mA 8866890000

RCLS 3L 24 VDC 1 N/O 16.7 mA 8866900000

RCLS 3T 12 VDC 1 N/O 33.3 mA 8866910000

RCLS 3T 24 VDC 1 N/O 16.7 mA 8866920000

  RCLS Inrush Power Relays   (Supplied as Individual Parts)

Relays | RCLS Inrush Power Relays

RCLS Inrush Power Relays 
For highly inductive or capacitive loads the RCLS 3L Inrush Power relays provide 
extreme protection against contact pitting and welding. With the capacity to 
switch up to 120A /20ms, these industrial power relays are especially suited 
for switching fluorescent lamps, solenoids and switch mode power supplies. 
The relay uses a silver/tin/oxide contact material which greatly improves the 
contact life and reliability. 

With the addition of a tungsten pre-travel contact in the RCLS 3T version, inrush 
currents of up to 165A/20ms and 800A/200µs  can be reliably switched.

The RCLS Inrush Power industrial relays are compatible with the Riderseries  
RCI DIN Rail mounted bases and are available in both 12 and 24VDC coils.

Features Include:
• Relays for switching aggressive inductive and capacitive loads
• Max. switching voltage is 240 V AC / 30 V DC 
• Continuous current rating is 16 A (resistive)
• Response time 10 ms / release time 4 ms
• Relay Type: RCLS 3L 

- Making capacity of 120 A / 20ms 
- AgSn02 (Silver-Tin-Oxide) contact base material

• Relay Type: RCLS 3T 
- Making capacity of 165 A / 20ms or 800 A / 200 µs 
- AgSn02+W (Tungsten) contact base material

• Local & International Approvals: CTick, CE, UL, CSA
• Relays supplied as Individual Parts and can be fitted to standard RCI  

Relay bases
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Type LED Lever Diode Poles Switching Rating Coil Order Number

DRM270012L * 2 DPDT 10A @ 240VAC / 30VDC DC 12 7760056059

DRM270012LT * * 2 DPDT 10A @ 240VAC / 30VDC DC 12 7760056068

DRM270024L * 2 DPDT 10A @ 240VAC / 30VDC DC 24 7760056060

DRM270024LT * * 2 DPDT 10A @ 240VAC / 30VDC DC 24 7760056069

DRM270024LD * * 2 DPDT 10A @ 240VAC / 30VDC DC 24 7760056077

DRM240048L * 2 DPDT 10A @ 240VAC / 30VDC DC 48 7760056061

DRM570012L * 4 4PDT 5A @ 240VAC / 30VDC DC 12 7760056087

DRM570012LT * * 4 4PDT 5A @ 240VAC / 30VDC DC 12 7760056096

DRM570024L * 4 4PDT 5A @ 240VAC / 30VDC DC 24 7760056088

DRM570024LT * * 4 4PDT 5A @ 240VAC / 30VDC DC 24 7760056097

DRM570024LD * * 4 4PDT 5A @ 240VAC / 30VDC DC 24 7760056105

DRM570048L * 4 4PDT 5A @ 240VAC / 30VDC DC 48 7760056089

Type LED Lever Diode Poles Switching Rating Coil Order Number

DRM270524L * 2 DPDT 10A @ 240VAC / 30VDC AC 24 7760056064

DRM240524LT * * 2 DPDT 10A @ 240VAC / 30VDC AC 24 7760056073

DRM270730L * 2 DPDT 10A @ 240VAC / 30VDC AC 240 7760056067

DRM270730LT * * 2 DPDT 10A @ 240VAC / 30VDC AC 240 7760056076

DRM270730LT * 4 4PDT 5A @ 240VAC / 30VDC AC 24 7760056092

DRM570524LT * * 4 4PDT 5A @ 240VAC / 30VDC AC 24 7760056101

DRM570730L * 4 4PDT 5A @ 240VAC / 30VDC AC 240 7760056095

DRM570730LT * * 4 4PDT 5A @ 240VAC / 30VDC AC 240 7760056104

Type Description Order Number

Base FS2CO Relay Socket 2 Pole, Screw Terminals 7760056106

Base FS4CO Relay Socket 4 Pole, Screw Terminals 7760056107

DRM CLIP M For DRM relay 7760056108

DRM Series Relays - DC Coil

DRM Series Relays - AC Coil

Accessories

Relay Base Relay Base DRM Clip M

Relays | DRM Series

DRM Series
The DRM Series relays and DIN rail bases provide application freedom. 
Available in two or four pole versions. With contacts made from silver alloy 
and gold, reliability and long life are designed in from the start. 

All industrial and commercial control voltages are available as well as LED 
indication, protection diode and mechanical test button. Weidmuller’s attention 
to detail even extends to hardening the relay pins to provide reliable insertion 
every time.

 
Features Include:

• 2CO (DPDT) = 10A or 4CO (4PDT) = 5A
• 2500 VA switching capacity
• Models with LED, diode and mechanical test available
• Models available with gold plated contacts
• International approvals: CE, UL, TUV
• Other voltages avail. (48, 110, 220 V DC & 48, 115 V AC)
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Type LED Poles Switching Rating Coil Order Number

DRL270012L * 2 DPDT 10A @ 240VAC / 30 VDC DC 12 1133510000

DRL270024L * 2 DPDT 10A @ 240VAC / 30 VDC DC 24 1133520000

DRL270048L * 2 DPDT 10A @ 240VAC / 30 VDC DC 48 1133530000

DRL 270110L * 2 DPDT 10A @ 240VAC / 30 VDC DC 110 1133540000

DRL270220L * 2 DPDT 10A @ 240VAC / 30 VDC DC 220 1133550000

DRL570012L * 4 4PDT 10A @ 240VAC / 30 VDC DC 12 1133620000

DRL570024L * 4 4PDT 10A @ 240VAC / 30 VDC DC 24 1133630000

DRL570048L * 4 4PDT 10A @ 240VAC / 30 VDC DC 48 1133640000

DRL570110L * 4 4PDT 10A @ 240VAC / 30 VDC DC 110 1133650000

DRL570220L * 4 4PDT 10A @ 240VAC / 30 VDC DC 220 1133660000

Type LED Poles Switching Rating Coil Order Number

DRL270524L * 2 DPDT 10A @ 240VAC / 30 VDC AC 24 1133870000

DRL270615L * 2 DPDT 10A @ 240VAC / 30 VDC AC 115 1133880000

DRL270730L * 2 DPDT 10A @ 240VAC / 30 VDC AC 240 1133890000

DRL570524L * 4 4PDT 10A @ 240VAC / 30 VDC AC 24 1133940000

DRL570615L * 4 4PDT 10A @ 240VAC / 30 VDC AC 115 1133950000

DRL570730L * 4 4PDT 10A @ 240VAC / 30 VDC AC 240 1133960000

Type Description Order Number

Base SLD F 2CO DRL Relay Socket 2 Pole, Screw Terminals 7760056225

Base SLD F 4CO DRL Relay Socket 4 Pole, Screw Terminals 7760056227

Clip SLD CLIP M Hold Down Clip For DRL Relay Socket 2 Pole 7760056242

Clip SLD F CLIP 4CO Hold Down Clip For DRL Relay Socket 4 Pole 7760056235

DRL Series Relays - DC Coil

DRL Series Relays - AC Coil

Accessories

36m
ax

7

0 . 5 4.8

28max 21.5max

21.5max

36m
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Relays | DRL Series
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DRL Series
The DRL Series relays are built to provide switching power whilst
still providing some flexibility in contact arrangement and allocation
of panel space. 

All industrial and commercial control voltages are available
as well as LED indication. Weidmuller’s attention to detail even extends
to optimising the selection of the contact material to enable an increased
ability to dive inductive loads.

 
Features Include:

• 2CO (DPDT) = 10A or 4CO (4PDT) = 10A
• 2500 VA switching capacity
• High Insulation Voltage (up to 2,500V)
• Suitable for diving Inductive loads
• LED Indication
•  International approvals: CE, UL, TUV
• Other voltages avail. (48, 110, 220 V DC & 48, 115 V AC)

Relay Base DRM Clip M
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Type LED Alternative
Pin Arrangement

Poles Switching Rating Coil Order Number

DRR270012L * 2 DPDT 10A @ 240VAC / 30VDC DC 12 1133360000

DRR270024L * 2 DPDT 10A @ 240VAC / 30VDC DC 24 1133370000

DRR270524L * 2 DPDT 10A @ 240VAC / 30VDC AC 24 1133760000

DRR270730L * 2 DPDT 10A @ 240VAC / 30VDC AC 240 1133800000

Type LED Alternative
Pin Arrangement

Poles Switching Rating Coil Order Number

DRR370012L * 3 3PDT 10A @ 240VAC / 30VDC DC 12 1133410000

DRR370012L-A * * 3 3PDT 10A @ 240VAC / 30VDC DC 12 7760056250

DRR370024L * 3 3PDT 10A @ 240VAC / 30VDC DC 24 1133420000

DRR370024L-A * * 3 3PDT 10A @ 240VAC / 30VDC DC 24 7760056251

DRR370524L * 3 3PDT 10A @ 240VAC / 30VDC AC 24 1133810000

DRR370524L-A * * 3 3PDT 10A @ 240VAC / 30VDC AC 24 7760056255

DRR370730L * 3 3PDT 10A @ 240VAC / 30VDC AC 240 1133830000

DRR370730L-A * * 3 3PDT 10A @ 240VAC / 30VDC AC 240 7760056257

Type Description Order Number

Base SRD ECO 2CO DRR Relay Socket 2 Pole (8 PIN), Screw Terminals 1132810000

Base SRD ECO 3CO DRR Relay Socket 3 Pole (11PIN), Screw Terminals 1132820000

Clip DRR METAL CLIP Hold Down Clip For DRR Relay Socket Pole 1134160000

DRR Series Relays - 8 Pin 2 C/O

DRR Series Relays - 11 Pin 3 C/O

Accessories
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3CO AC 3CO DC

2 C/O 3 C/O 3 C/O-A Relay Base Relay Base

Relays | DRR Series

34.5(m
ax)
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DRR Series
The DRR Series relays have been designed with interchangeability in mind. All 
pinouts and pins have been based on general market requirements.
 
Features Include:
• 2CO, 8 Pin (DPDT) = 10A or 3CO, 11 Pin (3PDT) = 10A
• 2500 VA switching capacity
• High Insulation Voltage (up to 2,500V)
• LED Indication
• International approvals: CE, UL, TUV
• Other voltages avail. (48, 110, 220 V DC & 48, 115 V AC)
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Type Test 
Lever

LED Switching Rating Contact  
Arrangement

Coil Order  
Number

DRH173012LT * * 16A @ 500 VAC; 10A @ 220 VDC N/O DC 12 1219840000

DRH174012LT * * 16A @ 500 VAC; 10A @ 220 VDC N/C DC 12 1219940000

DRH173024LT * * 16A @ 500 VAC; 10A @ 220 VDC N/O DC 24 1219850000

DRH174024LT * * 16A @ 500 VAC; 10A @ 220 VDC N/C DC 24 1219950000

DRH173524LT * * 16A @ 500 VAC; 10A @ 220 VDC N/O AC 24 1219890000

DRH174012LT * * 16A @ 500 VAC; 10A @ 220 VDC N/C AC 24 1219990000

DRH173730LT * * 16A @ 500 VAC; 10A @ 220 VDC N/O AC 240 1219930000

DRH174110LT * * 16A @ 500 VAC; 10A @ 220 VDC N/C AC 240 1220030000

Type Test 
Lever

LED Switching Rating Contact  
Arrangement

Coil Order  
Number

DRH275012LT * * 16A @ 250 VAC; 3A @ 220 VDC; 7A @ 110VDC N/O & N/C DC 12 1220040000

DRH276012LT * * 16A @ 250 VAC; 3A @ 220 VDC; 7A @ 110VDC 2 x N/O DC 12 1220140000

DRH275024LT * * 16A @ 250 VAC; 3A @ 220 VDC; 7A @ 110VDC N/O & N/C DC 24 1220050000

DRH276024LT * * 16A @ 250 VAC; 3A @ 220 VDC; 7A @ 110VDC 2 x N/O DC 24 1220150000

DRH275524LT * * 16A @ 250 VAC; 3A @ 220 VDC; 7A @ 110VDC N/O & N/C AC 24 1220090000

DRH276524LT * * 16A @ 250 VAC; 3A @ 220 VDC; 7A @ 110VDC 2 x N/O AC 24 1220200000

DRH275730LT * * 16A @ 250 VAC; 3A @ 220 VDC; 7A @ 110VDC N/O & N/C AC 240 1220130000

DRH276730LT * * 16A @ 250 VAC; 3A @ 220 VDC; 7A @ 110VDC 2 x N/O AC 240 1220230000

Type Description Order Number

Base SPW ECO 3CO DRH Relay Socket, Screw Terminals 1220250000

METAL CLIP DRH/DRW Metal Clip to suit DRH Socket 1220260000

DRH Series Relays - N/O & N/C OUTPUT

DRH Series Relays - 2X N/O & 1X NO/NC OUTPUT

Accessories

Relay Base DRH Clip M

Relays | DRH Series

Max 36mm

4.7mm
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DRH Series
The DRH Series relays have been designed specifically to switch high
current at high DC voltages over a long service life. The relays feature
NO,NC 2xNO or NO/NC contacts that fit in one universal base.

Available in numerous voltage types from 12VDC to 220VDC and
24VAC to 400VAC with a switching capacity up to 10A @ 220VDC and
16 A @500VAC the DRH plug in relay is ideal when you have a harsh
DC load that requires switching

 
Features Include:

• High DC Switching Capability (Up to 16 A@ 500 VAC; 10A @ 220 VDC)
• Magnetic Arc Suppression
• Integrated LED and Test Lever
• High Isolation Voltage (Up to 4000VAC)
• Plug In socket
•  Wide Range Of Coil Voltages (12VDC to 220VDC & 24VAC to 400VAC)
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Type Description Order Number

Base SPW ECO 3CO DRW Relay Socket, Screw Terminals 1220250000

METAL CLIP DRH/DRW Metal Clip to suit DRW Socket 1220260000

DRW Series Relays - DPDT

DRW Series Relays - 3PDT

Accessories

Type Test 
Lever

LED Switching Rating Contact  
Arrangement

Coil Order  
Number

DRW270012LT * * 16A @ 400 VAC; 16A @ 30VDC DPDT DC 12 1219730000

DRW270024LT * * 16A @ 400 VAC; 16A @ 30VDC DPDT DC 24 1219740000

DRW270524LT * * 16A @ 400 VAC; 16A @ 30VDC DPDT AC 24 1219350000

DRW2701730LT * * 16A @ 400 VAC; 16A @ 30VDC DPDT AC 240 1219380000

Type Test 
Lever

LED Switching Rating Contact  
Arrangement

Coil Order  
Number

DRW370012LT * * 16A @ 400 VAC; 16A @ 30VDC 3PDT DC 12 1219780000

DRW370024LT * * 16A @ 400 VAC; 16A @ 30VDC 3PDT DC 24 1219740000

DRW370524LT * * 16A @ 400 VAC; 16A @ 30VDC 3PDT AC 24 1219410000

DRW370730LT * * 16A @ 400 VAC; 16A @ 30VDC 3PDT AC 240 1219440000

Relays | DRW Series

DRW Series
The DRW Series relays have been designed specifically to switch high
current at high AC voltage over a long service life. The relays feature
2 or 3 change over contacts that fit in one universal base.

Available in numerous voltage types from 12VDC to 220VDC and
24VAC to 400VAC with a switching capacity up to 16A the DRW plug in
relay is ideal when your average plug in relay just wont cut it!

 
Features Include:

• High AC Switching Capability (16 A@ 400 VAC; 16 A@ 30 VDC)
• Integrated LED and Test Lever
• High Isolation Voltage (Up to 4000VAC)
• Plug In socket
• Wide Range Of Coil Voltages (12VDC to 220VDC & 24VAC to 400VAC)

Relay Base DRW Clip M
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Type Test 
Lever

LED Switching Rating Contact  
Arrangement

Coil Order  
Number

PWR173012L * 30A @ 250 VAC; 30A @ 30 VDC N/O DC 12 1219470000

PWR173024L * 30A @ 250 VAC; 30A @ 30 VDC N/O DC 24 1219480000

PWR173524L * 30A @ 250 VAC; 30A @ 30 VDC N/O AC 24 1219090000

PWR173730L * 30A @ 250 VAC; 30A @ 30 VDC N/O AC 240 1219140000

PWR276012L * 30A @ 250 VAC; 30A @ 30 VDC 2 x N/O DC 12 1219540000

PWR276024L * 30A @ 250 VAC; 30A @ 30 VDC 2 x N/O DC 24 1219550000

PWR276524L * 30A @ 250 VAC; 30A @ 30 VDC 2 x N/O AC 24 1219160000

PWR276730L * 30A @ 250 VAC; 30A @ 30 VDC 2 x N/O AC 240 1219190000

Type Test 
Lever

LED Switching Rating Contact  
Arrangement

Coil Order  
Number

PWR153012LT * * 30A @ 250 VAC; 30A @ 30 VDC N/O DC 12 1219610000

PWR153024LT * * 30A @ 250 VAC; 30A @ 30 VDC N/O DC 24 1219620000

PWR153524LT * * 30A @ 250 VAC; 30A @ 30 VDC N/O AC 24 1219230000

PWR153730LT * * 30A @ 250 VAC; 30A @ 30 VDC N/O AC 240 1219260000

PWR256012LT * * 30A @ 250 VAC; 30A @ 30 VDC 2 x N/O DC 12 1219670000

PWR256024LT * * 30A @ 250 VAC; 30A @ 30 VDC 2 x N/O DC 24 1219680000

PWR256524LT * * 30A @ 250 VAC; 30A @ 30 VDC 2 x N/O AC 24 1219280000

PWR256730LT * * 30A @ 250 VAC; 30A @ 30 VDC 2 x N/O AC 240 1219330000

Type Description Order Number

PWR Relay Socket PWR Relay Socket, Screw Terminals 1220240000

PWR Series Relays - SCREW CONNECTION (NO BASE REQUIRED)

PWR Series Relays - PLUG-IN UNITS (BASE REQUIRED)

Accessories

Relay Base

Relays | PWR Series
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PWR Series
The PWR Series relays have been designed specifically to switch high current
over a long service life. The relays feature 1x N/O or 2xN/O contact. 

Available in numerous voltage types from 6VDC to 220VDC and 24VAC to
380VAC with a switching capacity up to 30A @ 250VAC and 30A @30VDC 
the PWR plug in relay is ideal when you have a high current switching 
requirement that requires the size and reliability of a relay.
 
Features Include:
• High Current Switching Capability (Up to 30A@ 250 VAC; 30A @ 30 VDC)
• Integrated LED and Test Lever
• High Isolation Voltage (Up to 4000VAC)
• Plug In socket Relay Or Direct mount to Din or Surface
• Wide Range Of Coil Voltages (6VDC to 220VDC & 24VAC to 380VAC)
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Type Description Order Number

AP END PLATE 4036780000

AP END PLATE (NEO) 1163830000

MC5R Series Relays - Standard Arrangements

MC5R Series Relays - Low Hysteresis Relay

Accessories

Type LED Switching Rating Contact  
Arrangement

Coil Order  
Number

MC5R 12VDC C/O * 6A @ 250 VAC; 6A @ 30 VDC SPDT DC 12 7901610000

MC5R 24VDC C/O * 6A @ 250 VAC; 6A @ 30 VDC SPDT DC 24 7901620000

MC5R 240VDC C/O * 6A @ 250 VAC; 6A @ 30 VDC SPDT AC 220/240 7901520000

MC5R 12VDC & 24VDC * 4A @ 250 VAC; 4A @ 30 VDC N/O  
(GOLD FLASH)

DC 12 - DC24 7901540000

MC5R 24VDC & 48VDC * 4A @ 250 VAC; 4A @ 30 VDC N/O  
(GOLD FLASH)

DC 24 - DC48 7901550000

MC5R 12VAC/DC 24VAC/DC * 4A @ 250 VAC; 4A @ 30 VDC N/O  
(GOLD FLASH)

UC 12 - UC24 7901560000

MC5R 24VAC/DC 48VAC/DC * 4A @ 250 VAC; 4A @ 30 VDC N/O  
(GOLD FLASH)

UC 24 - UC48 7901570000

Type LED Turn On/Off Voltage
& Current

Switching Rating Contact  
Arrangement

Coil Order  
Number

MC5R NEO 24VDC * ON: 16.3V / 4.14mA  
OFF: 14.1V / 1.38mA

6A @ 250 VAC;
6A @ 30 VDC

SPDT DC 24 7940009903

Relays | MC5R Series

MC5R Series
The MC5R is an Australian designed and manufactured terminal relay.
Featuring all industry standard requirements the MC5R range offers users a 
product that can be retrofitted into any solution.
 
Features Include:
• High Noise Immunity (MC5R Neo)
• Ultra Slim (only 6mm wide)
• LED Status Indication
• Gold Contacts Available for low level switching
• Wide Range Of Coil Voltages (12VDC to 220VDC & 24VAC to 400VAC)
• Back EMF Suppressed Coils

MC5R NEO
Previously all standard relays suffered from high hysteresis. This is where 
there is a large difference between turn on voltage and drop out voltage. With 
the MC5R-NEO this is no longer a problem! The MC5R-NEO has high noise 
immunity which rejects industrial noise and interference in an ultra slim and 
compact housing!

The MC5R-NEO ultra slim electromechanical relay is the first low hysteresis 
relay designed especially for the electrically noisy process and control industry.
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Purpose Type Power 
Rating

Rated 
Voltage

Dimensions
(L x W x H)

Order No.

High switching 
frequency 

12 ... 28 V DC 50 mA
100 kHz

0.08 ... 0.3 W 12 V DC ... 28 V DC 90 x 6.1 x 98 8937990000

DC loads 12 ... 300 V DC 1A 0.26 W 24 V DC ... 5 20% 90 x 6.1 x 98 8937830000

Direct connection of 
actuators 

  8  ... 30 V DC 2A 0.12 W 24 V DC ... 5 20% 90 x 6.1 x 98 8937970000

Inductive Modes(DC)  24 V DC 10A     0.4W 24 V DC ... 5 20% 90 x 6.1 x 98 8937940000

Connection Type Switching Data Clamping Range
(Rating -/min / max)

Dimensions
(L x W x H)

Order No.

Screw Connection
Push In Connection

TOS 12 Vdc 
TOP 12 Vdc

5 ... 48 Vdc / 0.5 A
5 ... 48 Vdc / 0.5 A

2.5 / 0.5 / 4
1.5 / 0.5 / 2.5

74.5 x 6.1 x 55
79.5 x 6.1 x 55

8950910000
8950970000

Screw Connection
Push In Connection

TOS 24 Vdc
TOP 24 Vdc

5 ... 48 Vdc / 0.5 A
5 ... 48 Vdc / 0.5 A

2.5 / 0.5 / 4
1.5 / 0.5 / 2.5

74.5 x 6.1 x 55
79.5 x 6.1 x 55

8950920000
8950980000

Screw Connection
Push In Connection

TOS 48 Vdc
TOP 48 Vdc

5 ... 48 Vdc / 0.5 A
5 ... 48 Vdc / 0.5 A

2.5 / 0.5 / 4
1.5 / 0.5 / 2.5

74.5 x 6.1 x 55
79.5 x 6.1 x 55

8950930000
8950990000

Screw Connection
Push In Connection

TOS 24 Vac
TOP 24 Vac

5 ... 48 Vdc / 0.5 A
5 ... 48 Vdc / 0.5 A

2.5 / 0.5 / 4
1.5 / 0.5 / 2.5

74.5 x 6.1 x 55
79.5 x 6.1 x 55

8951020000
8951060000

Screw Connection
Push In Connection

  TOS 230 Vac
  TOP 230 Vac

5 ... 48 Vdc / 0.5 A
5 ... 48 Vdc / 0.5 A

2.5 / 0.5 / 4
1.5 / 0.5 / 2.5

74.5 x 6.1 x 55
79.5 x 6.1 x 55

8951050000
8951090000

Push In Connection

Screw Connection

The MICROOPTO SOLENOID solid-state relay is used especially as switching amplifier for actuators 
up to 24 V DC and 10 A with inductive loads such as solenoid valves and contactors. 
A potential-free signalling contact transmits errors, such as short circuit or overload, to the 
controller. 

The MICROOPTO SOLENOID solid-state relay is short-circuit-proof and protected against power-
related transients and voltage peaks by extensive protective circuits. The closed housing also 
offers a high level of protection against contact.

Note: Slow blow fuse required for over current protection. Fuse must blow within 4hours for 
currents exceeding 10Amps.

e.g. pneumatic valve

Valve

bar

Control

Power supply

Auxiliary contact for 
error messages

Optocouplers | TERMOPTO and MICROOPTO

TERMOPTO
• 500 mA DC output
• Control voltages: 5 ... 220 Vdc; 24 ... 230 Vac 
• Switching voltages: 5 ... 48 Vdc / 0.5 A
• Rated Impulse voltage: 4kV

• Ambient Temperature: -20 °C ... +60 °C 
• Terminal sized
• Screw or Push In connection 
• Pluggable cross-connections 

MICROOPTO
• Operational Temperature: -20°C ... +60°C
• Storage Temperature: -40°C ... +80°C
• Approvals: CE, cULus in preparation 

• Standards: EN 50178, IEC 62314, UL508
• V-0 Flammability Class
• Only 6mm width 
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Type Rated Voltage Max. Continuous Current Max. Switching voltage Width Order No.

Solenoid Driver 10A 24 VDC 10 A Inductive 5 to 34 V DC 6 mm 7901690001

Accessories

End Plate 7940005681

Type Rated Voltage Max. Continuous Current Max. Switching voltage Width Order No.

Dual Voltage with 12 V DC (24 V DC) 250 mA 60 V DC 6 mm 7906270000

Open Collector Transistor: 24 V DC (48 V DC) 250 mA 60 V DC 6 mm 7906280000

110 V DC (24 V DC) 250 mA 60 V DC 6 mm 7906290000

5 V DC (12 V DC) 250 mA 60 V DC 6 mm 7906300000

Accessories

End Plate 7940005681

Optocouplers | MC50

MC50 Solenoid Driver
• Up to 10A inductive load switching capacity
• Dual voltage input versions 
• Input reverse polarity protected
• High speed switching

MC50 Dual Voltage
• Dual input voltage Solid State Relay
• Ultra compact 6mm wide ‘Combifoot’ housing suits TS32 & TS35 
• 4000Vrms isolation
• LED relay state indication
• Input diode protection
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PRO-M 

Intelligent solutions for switchmode power supplies

Weidmuller‘s PRO-M Range of Switchmode Power Supplies offer a host of advantages over regular power supplies. 
With a space saving of up to 50% and no ventilation gap required between multiple units of the PRO-M will squeeze 
into the tightest of switchboards or machines.
• Power boost of 120% is provided for up to 2 minutes, enabling inductive and capacitative loads additional 

starting capacity.
• Confidence of Reliability: MTBF > 500,000 hours
• Reduced power cost: up to 90% efficiency and Power Factor up to 0.98 

www.weidmuller.com.au
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Max. Output Power Output Current Output Voltage Input Voltage Dimensions (LxWxHmm) Order No.

1-phase

70W 3 A 24 V (22.5 to 29.5 V) 85-264Vac / 80-370Vdc 125x33x130 8951330000

120W 5 A 24 V (22.5 to 29.5 V) 85-264Vac / 80-370Vdc 125x40x130 8951340000

180W 7.5 A 24 V (22.5 to 29.5 V) 85-264Vac / 80-370Vdc 125x50x130 8951350000

250W 10 A 24 V (22.5 to 29.5 V) 85-264Vac / 80-370Vdc 150x60x130 8951360000

500W 20 A 24 V (22.5 to 29.5 V) 85-264Vac / 80-370Vdc 150x115x130 8951370000

1000W 40 A 24 V (22.5 to 29.5 V) 85-264Vac / 80-370Vdc 150x140x130 8951380000

3-phase

120W 5 A 24 V (22.5 to 29.5 V) 320-575Vac / 450-800Vdc 125x40x130 8951390000

250W 10 A 24 V (22.5 to 29.5 V) 320-575Vac / 450-800Vdc 150x60x130 8951400000

500W 20 A 24 V (22.5 to 29.5 V) 320-575Vac / 450-800Vdc 150x115x130 8951410000

1000W 40 A 24 V (22.5 to 29.5 V) 320-575Vac / 450-800Vdc 150x180x130 8951420000

Type Output Current Output Voltage Input Voltage Input Current Dimensions (LxWxHmm) Order No.

Diode Modules

CP M DM20 0-24 A 24 V DC 18-30VDC 2 x 10 A or 1 x 20 A (redundancy) 150 x 34 x 130 1222210000

CAP M DM40 0-48 A 24 V DC 18-30VDC 2 x 20 A or 1 x 40 A (redundancy) 150 x 60 x 130 1222220000

Capacitor Modules

CPM CAP - - 18-30VDC 150 x 34 x 150 1222240000

Relay Modules

CP M RM24   18-30VDC 22 x 33 x 28 1222230000

Switchmode Power Supplies | PRO-M Series

PRO-M Advanced Feature Switchmode Power Supplies
The optimal and reliable power supply for machinery. The solid, very narrow metal 
housing of the 10 different versions of the 24 V DC supply enable installation without 
lateral spacing, thereby saving space on the DIN rail. 
AC and DC wide-range inputs and a broad temperature range enable universal use. 
Thanks to its high efficiency, over load resistance and high performance reserves, the 
PRO-M is the reliable power supply in all applications. Should one phase fail, the 3-phase 
PRO-M power supply modules continue to work reliably, i.e. in two-phase operation.

• The PRO-M range of switchmode power supplies have a space saving of upto 50% 
and no gap required between multiple units. PRO-M will squeeze into the tightest of 
switchboards or machines 

• Extended temperature Range of -25°C to +70°C extends the number  
application possibilities

• Confidence of Reliability: MTBF > 500,000 hours 
• A Power boost up to 120% is provided for up to 2 minutes and with overall 

efficiencies of up to 90% the new PRO-M series delivers in all areas

Accessories: Pro M Diode, Capacitor & Relay Modules
Redundant power supply systems increase the availability and thus the machine running 
time. The new diode modules, with 20 A or 40 A output current and an in tegrated status 
relay. The capacitor module provides a safe power supply even at peak loads (e.g. motor 
start-up) or selective tripping of magnetic circuit breakers (mcp). It can be installed in 
addition to the power supply at any time. The new relay module monitors the 24 V 
supply voltage. The simple click-on mounting allows a quick installation and provide a 
retro fit any time. All modules are designed to be operated in temperatures ranging from 
-25°C to 75°C

10 A @250VAC 5 A @30VDC
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Max. Output Power Output Current Output Voltage Input Voltage Dimensions (LxWxHmm) Order No.

25 W 5 A 4-8 Vdc 85-264Vac/110-370Vdc 62.5x70.0x90.5 8754960000

48 W 4 A 9-15 Vdc 85-264Vac/110-370Vdc 62.5x70.0x90.5 8754970000

48 W 2 A 15-28 Vdc 85-264Vac/110-370Vdc 62.5x70.0x90.5 8739140000

48 W 1 A 46-55 Vdc 85-264Vac/110-370Vdc 62.5x70.0x90.5 8879230000

Max. Output Power Output Current Output Voltage Input Voltage Dimensions (LxWxHmm) Order No.

24 W 2 A 5 Vdc 85-265Vac/120-300Vdc 62.5x52x90.5 9928890005

24 W 1.5 A 12 Vdc 85-265Vac/120-300Vdc 62.5x52x90.5 9928890012

24 W 1.5 A 15 Vdc 85-265Vac/120-300Vdc 62.5x52x90.5 9928890015

24 W 1 A 24 Vdc 85-265Vac/120-300Vdc 62.5x52x90.5 9928890024

24 W 1 A 28 Vdc 85-265Vac/120-300Vdc 62.5x52x90.5 9928890028

Switchmode Power Supplies | INSTAPOWER and EasyLine Chassis

Max. Output Power Output Current Output Voltage Input Voltage Dimensions (LxWxHmm) Order No.

25W 1.1 A 24 V 85-264 Vac / 110-370 Vdc 105 x 77 x 35 7760052036

75W 6 A 12 V 85-264 Vac / 110-370 Vdc 135 x 100 x 40 7760052043

75W 3.2 A 24 V 85-264 Vac / 110-370 Vdc 135 x 100 x 40 7760052044

75W 1.6 A 48 V 85-264 Vac / 110-370 Vdc 135 x 100 x 40 7760052045

150W 6.5 A 24 V 85-264 Vac / 110-370 Vdc 205 x 100 x 50 7760052051

250W 10.5 A 24 V 85-264 Vac / 110-370 Vdc 205 x 100 x 50 7760052054

Accessories

Bracket 250W 7760052061

connectPower INSTAPOWER 1-PHASE 25-48W
• Wide range of adjustment and universal AC/DC inputs
• Suitable for use as a DC/DC Converter  
• Ultra-compact only 70mm wide
• Mounts on standard TS35 DIN rail
• Local and International Approvals: CTick, CE, UL, CSA

connectPower INSTAPOWER 1-PHASE 24W
• Thermal overload protection and automatic restart
• High Efficiency and universal inputs
• Compact design only 52mm wide
• Mounts on standard TS35 DIN rail 
• Suitable for use as a DC/DC converter
• Local and International Approvals: CTick, CE, UL, CSA

EasyLine Chassis Mount Power Supplies 
• Long life and high efficiency in a compact chassis mount housing & fitted with 

fingersafe terminations.
• With outputs from 25 to 250 Watts in the industry standards: 5, 12, 24 and 48Vdc 

versions. With efficiencies up to 87%, Easyline can reduce your power requirements 
and extend overall service life of your equipment. 

• International Approvals & universal input voltages are suitable for use in equipment 
bound for any market.

• Extended temperature ratings: -20 °C to 70 °C and a low 100mV ripple add value to 
the already high value package; and all models feature adjustable output voltage
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Max. Output Power Output Current Output Voltage Input Voltage Dimensions (LxWxHmm) Order No.

1-phase

72W 3 A 24-28 Vdc 85-264Vac/110-370Vdc 110 x 55.5 x 125 8708660000

120W 5 A 24-28 Vdc 88-132Vac/176-264Vac/250-370Vdc 110 x 65.5 x 125 8708670000

240W 10 A 24-28 Vdc 88-132Vac/176-264Vac/250-370Vdc 110 x 125.5 x 125 8708680000

480W 20 A 24-28 Vdc 88-132Vac/176-264Vac/250-370Vdc 110 x 227.5 x 125 8778870000

960W 40 A 24-28Vdc 85-264Vac 125 x 240 x 150 8862780000

3-phase

250W 10 A 24-28 Vdc 3x400Vac/340-575Vac 110 x 125.5 x 125 8708700000

480W 20 A 24-28 Vdc 3x400Vac/340-575Vac 110 x 227.5 x 125 8708710000

960W 40 A 24-28 Vdc 3x400Vac/340-575Vac 125 x 280 x 150 8708730000

240V~

24V

ECOLINE
Power Supplies

Diode Module

DC

E1

E2

V

V

+

-

240V~

24V

+

-

+

-

Type Output Current Output Voltage Input Voltage Input Current Dimensions (LxWxHmm) Order No.

CP DM 10 0-20A max or 10A Redundancy Mode Vin-0.5 typical 40Vdc max. 2 x 0-10A max. 125x55.5x100 8710620000

CP DM 20 0-40A max or 20A Redundancy Mode Vin-0.5 typical 40Vdc max. 2 x 0-20A max. 142x55.5x100 8768650000

Switchmode Power Supplies | ECOLINE

connectPower ECOLINE 1 & 3-Phase 72-960W
• Robust metal housing
• Mounts on TS35 Din Rail  
• Output LED power indication
• Adjustable output 24-28Vdc for Voltage Drop Compensation
• Built-in ventilation channel for side by side stacking and no de-rating
• Wide range switchable supply input voltage
• Built-in remote status alarm via C/O relay
• Power diode module for parallel connection/redundancy
• Up to 50% overload protection and auto restart (Power boost 2-5s)
• Local and International Approvals: CTick, CE, UL, CSA

Accessories: ECOLINE Diode Modules
It is often necessary to connect two power supplies in parallel for increased 
load current requirements or redundancy. The best solution to do this is to use 
a Diode Auctioneering Module. These modules contain two full current rated 
diodes with a common cathode connection. To install you simply connect 
the output of each power supply to the input terminals of the diode module. 
A single output is then available from the diode module. With this setup the 
power supplies can not drive each others output.

• Robust metal housing
• Mounts on TS35 Din Rail
• Built-in ventilation channel for side by side stacking & no De-rating
• Local and International Approvals: C Tick, CE, UL, CSA
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Surge Protection 

For control & instrumentation

Weidmuller introduces a new family of surge protection modules for Control and Instrumentation in the form of its 
VARITECTOR SSC AND SPC modules.

www.weidmuller.com.au
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Type Max Cont Volts DC Max Cont Volts AC Max Load Current Protection Level 
(wire-wire/wire-PE/GND-PE)

Order Number 
No Alarm Contact

Order Number 
With Alarm Contact

VSPC 1CL 12VDC 0.5A 15VDC - 450mA 25V / 450 / 650V 8924450000 8951540000

VSPC 1CL 24VDC 0.5A 28VDC - 450mA 45V / 450V / 650V 8924480000 8951550000

VSPC 1CL 24VAC 0.5A 39VDC 28VAC 450mA 60V /450V / 650V 8924500000 8951560000

VSPC 1CL 48VAC 0.5A 85VDC 60VAC 350mA 85V / 450V / 650V 8924520000 -

Type Max Cont Volts DC Max Cont Volts AC Max Load Current Protection Level 
(wire-wire/wire-PE/GND-PE)

Order Number 
No Alarm Contact

Order Number 
With Alarm Contact

VSPC 2CL 12VDC 0.5A 15VDC - 450mA 25V / 450 / 800V 8924440000 8951470000

VSPC 2CL 24VDC 0.5A 28VDC - 450mA 45V / 450V / 800V 8924470000 8951480000

VSPC 2CL 24VAC 0.5A 39VDC 28VAC 450mA 60V /450V / 800V 8924490000 1093400000

VSPC 2CL 48VAC 0.5A 85VDC 60VAC 350mA 85V / 450V / 650V 8951490000 -

Type Description Order Number

VPSC BASE 1CL Base, direct earthing 8924730000

VPSC BASE 1CL FG Base, indirect earthing via spark gap (FG, floating ground) 8924290000

VPSC BASE 1CL R Base, direct earthing with alarm contact 8951730000

VPSC BASE 1CL R FG Base, indirect earthing with alarm contact 8951740000

VPSC BASE 2CL 2 Channel Base, direct earthing 8924710000

VPSC BASE 2CL FG 2 Channel Base, indirect earthing via spark gap (FG, floating ground) 8924270000

VPSC BASE 2CL R 2 Channel Base, direct earthing with alarm contact 8951710000

VPSC BASE 2CL R FG 2 Channel Base, indirect earthing with alarm contact 8951720000

VSPC - 1 CL (1 Channel Unit)

VSPC - 2 CL (2 Channel Unit)

Accessories

Surge - Analogue Signals | Varitector SPC

Varitector SPC for Analogue Signals

Features Include:
• Designed for protection of analogue signals
• Imax 10kA (8/10us) wire-wire / wire-PE / GND-PE (2x 10kA wire- PE 2  

channel unit)
• Low Resistance per path 2.2Ω
• Version with floating-earth PE connection for avoiding potential differences
• Pluggable arrester (plug-in disconnect interruption - free and impedance neutral
• Optional alarm function for status indication
• Space saving design 1 and 2 Channel (90 x17.8x69mm) and (98 x 17.8 x 69mm)
• Large operational temperature -40°C…+70°C
• IP20
• Can be tested with V-TEST testing device
• Tested in accordance with installations standard IEC62305

Complete module, indirect earthing
unp rotected protected

1

5

2

6

3 4

9 10

7

11

8

12

GN D GN D

TS

unp rotected protected

Complete module, direct earthing

1

5

2

6

3 4

9 10

7

11

8

12

GN D GN D

TS

Complete module, indirect earthing
unp rotected protected

1

5

2

6

3 4

9 10

7

11

8

12

GN D GN D

TS

unp rotected protected

Complete module, direct earthing

1

5

2

6

3 4

9 10

7

11

8

12

GN D GN D

TS

VSPC 1CL - Direct earthing VSPC 1CL - Indirect earthing VSPC 2CL - Direct earthing VSPC 2CL - Indirect earthing
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Type Max Cont Volts DC Max Cont Volts AC Max Load Current Protection Level 
(Output side sym wire-wire )

Order Number 
No Disconnect

Order Number With 
Disconnect

VSSC6 CL 12VDC 15VDC - 500mA 30V 1064150000 1064220000

VSSC6 CL 24VUC 42VDC 30VAC 500mA 70V 1064170000 1064230000

VSSC6 CL 48VUC 85VDC 60VAC 500mA 150V 1064190000 1064240000

Type Max Cont Volts DC Max Cont Volts AC Max Load Current Protection Level 
(wire-wire/wire-PE/GND-PE/ 

Output side sym wire-wire )

Order Number 
No Alarm Contact

Order Number 
With Alarm Contact

VSSC6 CLFG 12VDC 15VDC - 500mA 30V 1064260000 1064300000

VSSC6 CLFG 24VUC 42VDC 30VAC 500mA 70V 1064270000 1064310000

VSSC6 CLFG 48VUC 85VDC 60VAC 500mA 150V 1106428000 1064232000

VSSC  -  CL

VSSC  -  CL with Floating Ground

Surge - Analogue Signals | Varitector VSSC

Varitector VSSC for Analogue Signals

Features Include:
• Designed for protection of analogue signals
• Imax 5kA (8/10us) wire-wire / wire-PE
• Version with floating-earth (FG) PE connection for avoiding potential differences
• Slimline Design with a width of 6.2mm
• Optional disconnection feature for loop testing
• Large operational temperature -40°C…+70°C
• IP20
• Tested in accordance with installations standard IEC62305 and IEC61643-1/-22
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Type Max Cont Volts DC Max Cont Volts AC Max Load Current Protection Level 
(wire-wire/wire-PE/GND-PE)

Order Number 
No Alarm Contact

Order Number 
With Alarm Contact

VSPC 2SL 12VDC 0.5A 15VDC - 450mA 45V / 50V / 50V 8924230000 8951620000

VSPC 2SL 24VDC 0.5A 28VDC - 450mA 80V / 60V / 60V 8924330000 8951630000

VSPC 2SL 24VAC 0.5A 40VDC 28VAC 450mA 80V /60V / 60V 8924350000 8951640000

VSPC 2SL 48VAC 0.5A 85VDC 60VAC 350mA 80V / 125V / 125V 8924370000 -

Type Max Cont Volts DC Max Cont Volts AC Max Load Current Protection Level 
(wire-wire/wire-PE/GND-PE)

Order Number 
No Alarm Contact

Order Number 
With Alarm Contact

VSPC 4SL 12VDC 0.5A 15VDC - 300mA 45V / 50V / 50 V 8924220000 8951580000

VSPC 4SL 24VDC 0.5A 28VDC - 300mA 80V / 60V / 60 V 8924320000 8951590000

VSPC 4SL 24VAC 0.5A 39VDC 28VAC 300mA 80V /60V / 60V 8924340000 8951600000

VSPC 4SL 48VAC 0.5A 85VDC 60VAC 300mA 80V / 125V / 125V 8924360000 -

Type Description Order Number

VPSC BASE 2SL Base, direct earthing 8924720000

VPSC BASE 2SL FG Base, indirect earthing via spark gap (FG, floating ground) 8924280000

VPSC BASE 2SL R Base, direct earthing with alarm contact 8951770000

VPSC BASE 2SL R FG Base, indirect earthing with alarm contact 8951780000

VPSC BASE 2CL 2 Channel Base, direct earthing 8924700000

VPSC BASE 2CL FG 2 Channel Base, indirect earthing via spark gap (FG, floating ground) 8924260000

VPSC BASE 2CL R 2 Channel Base, direct earthing with alarm contact 8951750000

VPSC BASE 2CL R FG 2 Channel Base, indirect earthing with alarm contact 8951760000

VSPC - 2 SL (2 Channel Unit)

VSPC - 4 SL (4 Channel Unit)

Accessories

Surge- Binary Signals | Varitector SPC

Varitector SPC for Binary Signals

Features Include:
• Designed for protection of binary signals
• Imax 10kA (8/10us) wire-wire / wire-PE / GND-PE (2x 10kA wire- PE 2  

channel unit)
• Low Resistance per path 2.2Ω
• Version with floating-earth PE connection for avoiding potential differences
• Pluggable arrester (plug-in disconnect interruption- free and impedance neutral
• Optional alarm function for status indication
• Space saving design 1 and 2 Channel (90 x17.8x69mm) and (98 x 17.8 x 69mm)
• Large operational temperature -40°C…+70°C
• IP20
• Can be tested with V-TEST testing device
• Tested in accordance with installations standard IEC62305
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VSPC 2SL - Direct earthing VSPC 2SL - Indirect earthing VSPC 4SL - Direct earthing VSPC 4SL - Indirect earthing
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Type Max Cont Volts DC Max Cont Volts AC Max Load Current Protection Level Residual 
Voltage Up Unsym

Order Number 
No Disconnect

Order Number With 
Disconnect

VSSC6 SL 12VDC 15VDC - 500mA ≤ 40V 1064340000 1064380000

VSSC6 SL 24VUC 42VDC 30VAC 500mA ≤ 100V 1064350000 1064390000

VSSC6 SL 48VUC 85VDC 60VAC 500mA ≤ 220V 1064360000 1064400000

Type Max Cont Volts DC Max Cont Volts AC Max Load Current Protection Level Residual 
Voltage Up Unsym

Order Number 
No Alarm Contact

Order Number 
With Alarm Contact

VSSC6 SLFG 12VDC 15VDC - 500mA ≤ 1600V 1064420000 1064490000

VSSC6 SLFG 24VUC 42VDC 30VAC 500mA ≤ 1650V 1064430000 1064500000

VSSC6 SLFG 48VUC 85VDC 60VAC 500mA ≤ 1550V 1064440000 1064510000

VSSC  -  SL

VSSC  -  SL with Floating Ground

Surge- Binary Signals | Varitector VSSC

Varitector VSSC for Binary Signals

Features Include:
• Designed for protection of binary signals
• Imax 10kA (8/10us) wire-wire / wire-PE
• Low Resistance per path 1.8Ω ± 10%
• Version with floating-earth (FG) PE connection for avoiding potential differences
• Slimline Design with a width of 6.2mm
• Optional disconnection feature for isolation or testing
• Large operational temperature -40°C…+70°C
• IP20
• Tested in accordance with installations standard IEC62305 and IEC61643-1/-22
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Type Max Cont Volts DC Max Cont Volts AC Max Load Current Protection Level Residual 
Voltage Up Unsym/sym

Order Number 
No Disconnect

Order Number 
With Disconnect

VSPC RS485 2CH 5VDC 6.4VDC 450mA ≤ 10V/≤ 10V 8924670000 8951670000

VSPC - RS485

Type Description Order Number

VPSC BASE RS485 2 Channel Base, direct earthing 8924710000

VPSC BASE RS485 FG 2 Channel Base, indirect earthing via spark gap (FG, floating ground) 8924270000

VPSC BASE RS485 R 2 Channel Base, direct earthing with alarm contact 8951790000

VPSC BASE RS485 R FG 2 Channel Base, indirect earthing with alarm contact 8951800000

Accessories

Surge – Data and Transmission | Varitector SPC

Varitector SPC for Data & Transmission

Features Include:
• Designed for serial data transmission
• Imax 10kA (8/10us) wire-wire / wire-PE / GND-PE (2x 10kA with Floating 

ground)
• Low Resistance per path 2.2Ω
• Protects two data lines
• Version with floating-earth PE connection for avoiding potential differences
• Pluggable arrester (plug-in disconnect interruption- free and impedance neutral
• Optional alarm function for status indication
• Space saving design (90 x17.8x69mm)
• Large operational temperature -40°C…+70°C
• IP20
• Can be tested with V-TEST testing device
• Tested in accordance with installations standard IEC62305
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Type Max Cont Volts DC Max Cont Volts AC Max Load Current Protection Level Residual 
Voltage Up Unsym

Order Number 
No Disconnect

VSSC6 RS485 12VDC 15VDC 500mA 30V 1064980000

VSSC6 RS232 12VDC 15VDC 500mA 60V 1064990000

Type Max Cont Volts DC Max Cont Volts AC Max Load Current Protection Level Residual 
Voltage Up Unsym

Order Number 
No Disconnect

VSSC6 RTD 1VDC 5VDC 300mA 10V 1064990000

VSSC  -  RS485/RS232

VSSC  -  RS485/RS232

Surge – Data and Transmission / RTD | Varitector SSC

Varitector SSC for Data & Transmission 

Features Include:
• Designed for serial data transmission
• Imax 10kA (8/10us) wire-wire / wire-PE
• Low Resistance per path 1.8Ω ±10%
• Space saving design (88.5 x 6.2 x81mm)
• Large operational temperature -40°C…+70°C
• IP20
• Complies with installations standard IEC62305 and the IEC 61643-1/22  

application standards

Varitector SSC for RTD

Features Include:
• Designed protection of measurement and control signals
• Imax 5kA (8/10us) wire-wire / wire-PE
• Low Resistance per path 1.8Ω ±10%
• Space saving design (88.5 x 6.2 x81mm)
• Large operational temperature -40°C…+70°C
• IP20
• Complies with installations standard IEC62305 and the IEC 61643-1/22  

application standards
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C.25WAUS Power Products Main Line Catalogue 2013

C
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Type Rated Volts AC Max Cont Volts AC Max FUSE I imp (L-PE/N-PE) Protection Level Order Number 

PU I 3+1 TSG350V 1,5kV 240(per path) 350(per path) 315Agl 25ka/100ka 1500V 8960510000

PU I 3 TSG350V 1,5kV 240V/415V 350(per path) 315Agl 25ka/- 1500V 8960490000

PU I 1+1 TSG350V 1,5kV 240(per path) 350(per path) 315Agl 25ka/- 1500V 8960500000

PU I 1 TSG 350V 1,5kV 240(per path) 350(per path) 315Agl 25ka/- 1500V 8960480000

SURGE - PU I

L1 L214 1211

PEN

OK CHANGE OK CHANGE

L3

OK CHANGE

T T T

L1 L2

N

OK CHANGE OK CHANGE

PEL3

OK CHANGE

14 1211

T T T T

L114 1211

PEN

OK CHANGE

T

L114 1211

N

OK CHANGE

PE

T T

PU I 3+1 TSG+ 350 V 1,5 kV PU I 3 TSG+ 350 V 1,5 kV PU I 1+1 TSG+ 350 V 1,5 kV PU I 1 TSG+ 350 V 1,5 kV

Surge | PU I

PU 1 Class 1 (IEC 61643-1) Cat C3 (AS/NZS 1768: 2007)
The PU 1 Class 1 lightning arrester

Features Include:
• The space saving, enclosed lightning arrester Switching mains follow currents 

up to 50kA (10/350us) and discharge currents up to 25kA(10/350us). This 
enables installation in lightning protection classes I and II

• The pluggable arrester ensures always correct readability and the shortest 
path to potential earth.

• With the status indicator on the arrestor, defective models can be quickly 
located and replaced, and signals passed on to the control room via the 
remote signaling contact.
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C.26 WAUS Power Products Main Line Catalogue 2013
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L1 L214 1211

PE

U U

OK CHANGE OK CHANGE

L3

U

OK CHANGE

L1 L214 1211

PE

U U

OK CHANGE OK CHANGE

L3

U

OK CHANGE

N

U

OK CHANGE

Type Rated Volts AC Max Cont Volts AC Max FUSE I max (8/20us) Protection Level Order Number Order Number 
With Alarm

PU I 4 280V/12.5kA 230(per path) 280(per path) 160Agl 50kA <1300V 8859000000 8859020000

PU I 3 280V/12.5kA 230(per path) 280(per path) 160Agl 50kA <1300V 8858990000 8859010000

PU I 2 280V/12.5kA 230(per path) 280(per path) 160Agl 50kA <1300V 8859040000 8859030000

PU I 1 280V/12.5kA 230(per path) 280(per path) 160Agl 50kA <1300V 8859050000 8859060000

SURGE - PU I

L114 1211

PE

U

OK CHANGE

L1 L211 2141

PE

U U

OK CHANGE OK CHANGE

PU I 4/R 280 V / 12.5 kA PU I 3/R 280 V / 12.5 kA PU I 2/R 280V / 12,5 kA PU I 1/R 280V / 12,5 kA

Surge | PU I

PU I Class 1+2 (IEC 61643-1) Cat C2 (AS/NZS 1768: 2007)
The PU I Series Combi-arrestor with varistor technology for class I

Features Include:
• Class I+II plug-in arrestor for lightning protection equipment bonding
• Suitable for Lightning protection zone III and IV (50kA)
• High discharge current of 12.5kA (10/350us) according to IEC60364-5-53
• Low drop voltage of <1.5kV and thus also suitable for class II protection
• Non Blow-out arrestor
• No decoupling necessary for follow up class II and III arresters
• 180° rotatable plug in arrester
• Red/green function indicator
• Optional with remote signal contact for failure indication
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C.27WAUS Power Products Main Line Catalogue 2013
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Type Rated Volts AC Max Cont Volts AC Max FUSE I max (8/20us) Protection Level Order Number Order Number 
With Alarm

PU II 4 280V/40kA 230(per path) 280(per path) 125Agl 40kA <850V 8859640000 8859660000

PU II 3 280V/40kA 230(per path) 280(per path) 125Agl 40kA <850V 8859630000 8859650000

PU II 2 280V/40kA 230(per path) 280(per path) 125Agl 40kA <850V 8859680000 8859670000

PU II 1 280V/40kA 230(per path) 280(per path) 125Agl 40kA <850V 8859690000 8859700000

SURGE - PU II

L114 1211

PE

U

OK CHANGE

L1 L211 2141

PE

U U

OK CHANGE OK CHANGE

PU II 4/R 280 V / 40 kA PU II 3/R 280 V / 40 kA PU II 2/R 280V / 40 kA PU II 1/R 280V / 40 kA

Surge | PU II

PU II Class 2 (IEC 61643-1) Cat C1, B (AS/NZS 1768: 2007)
The PU II Series Combi-arrestor with varistor technology for class II

Features Include:
• Plug-in arrestor
• Coded bases for voltage and class
• High energy absorption with short response time
• 180° rotatable plug in arrester
• Installation in DIN distribution boards
• Thermal safety function
• Coordination between class I with Up <900 V
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C.28 WAUS Power Products Main Line Catalogue 2013
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Type Rated Volts AC/DC Max Cont Volts AC/DC Max FUSE I max (8/20us) Protection Level Order Number 
With Alarm

PU III R 230V/6kV 230V/- 280 16A 5kA <1400V 8860330000

PU III R 24V/6kV 24V/28V 32V/38V 16A 5kA <550V 8860360000

PU III R 24V/6kV 12V/14V 32V/38V 16A 5kA <550V 8883740000

SURGE - PU III

IN OUTIN

U

L

N

PE

L

N

PE

U

12

11

FAULTOK

PU III R 230 V / 6 kV PU III R 48 V / 4 kV PU III R 24 V / 4 kV

Surge | PU III

PU III Class 3 (IEC 61643-1) Cat A (AS/NZS 1768: 2007)
The PU III overvoltage protection technology for class III

Features Include:
• Designed for long and final sub-circuits & outlets
• Suitable for protection of terminal equipment
• Installation location to be in vicinity of protected device
• Remote signaling contact for failure Alarm
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3Morningstar Product Connectivity Manual
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General Safety Information:

Only minimal voltages/currents are present in communications circuits, how-•	
ever, it is always necessary to exercise caution when working with electronic 
circuits. Please observe caution while performing any installation/mainte-
nance outlined in this document.

Do not allow any electronic components to be exposed to water •	 at any time. 

Read	installation	and	configuration	procedures	thoroughly	before	proceeding	•	
with physical connections. 

The following symbols are used throughout this document to indicate potentially 
dangerous conditions or mark important safety instructions.

WARNING:  Indicates a potentially dangerous condition.  
Use extreme caution when performing this task.

! CAUTION:  Indicates a critical procedure for safe and 
proper operation of the components in use.

NOTE:  Indicates a procedure or function that is important 
for the safe and proper operation of the system.
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4 Introduction

Thank you for choosing Morningstar for your PV control system needs. Morningstar prod-
ucts offer a wide range of networking, logging, data transfer, and custom setting capabili-
ties. Please review this document carefully and become familiar with all the networking/
communication options Morningstar products have to offer. 

1.1 Communications Protocols
Various protocols are used by Morningstar products to either communicate between Morningstar 
devices, or with a PC/other 3rd party hardware. A brief description of these protocols follow:

1.1.1 Morningstar MeterBusTM

MeterBusTM Protocol is Morningstar’s proprietary messaging structure for communication be-
tween Morningstar products. This protocol is used for communications between controllers and 
meters, controllers and Relay Drivers, and for other inter-product data transfer.

Morningstar products supporting this protocol feature RJ-11 ports. Physical connections between 
MeterBusTM devices are made using standard 4 or 6 conductor phone cords with RJ-11 connec-
tors. MeterBusTM networks have a 15 device capability, a simple RJ-11 interface, and are easy to 
setup and maintain.

Meter Hubs are used to network MeterBusTM capable devices. Each network device is assigned a 
unique MeterBus ID. In these networks, some devices supply power to the network, while others 
receive power from the network. 

For more information into the capabilities of MeterBusTM and how to setup a MeterBusTM network, 
please refer to Section 3.

1.1.2 MODBUS
MODBUSTM is an open and license-free protocol that is widely regarded as the de facto standard 
in the industrial automation industry. There is an abundance of software and equipment available 
that directly support MODBUSTM. Additionally, sample source code for a variety of platforms is 
readily available online. Morningstar’s free MSView PC software uses MODBUSTM for all commu-
nications.

MODBUSTM does not rely on any one physical communication interface; it works the same on all 
physical	interfaces.	Each	device	is	configured	to	be	a	master	or	a	slave.	Masters	always	‘poll’	or	
start conversations on the network and either slaves or other masters can respond. Two modes

1.0 Introduction
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5Morningstar Product Connectivity Manual

of MODBUSTM transmission exist, ASCII and RTU (remote terminal unit). 

! IMPORTANT:  Morningstar products are MODBUS RTU 
devices.

For more information into the capabilities of MODBUSTM, please refer to Section 4.

1.1.3 MODBUS TCP/IPTM

The MODBUSTM protocol can also be used over IP (Internet Protocol) via an Ethernet connec-
tion. MODBUSTM data over IP is identical to MODBUSTM data over serial RS-232, however, it is 
embedded in data packets characteristic of IP. 

MODBUS TCP/IPTM uses an Ethernet (RJ-45) connection and is supported by all Morningstar 
products with an Ethernet port. It allows the user to connect to the Ethernet enabled unit using 
the MSViewTM software package and view real-time system data, log system data, and program 
custom charging setpoints. 

Morningstar products without an Ethernet port (but with another communications port) require a 
MODBUSTM Ethernet to Serial converter serving as a bridge between MODBUS IPTM and serial 
MODBUSTM in order to be connected to an Ethernet network. See Section 2.2.10.

1.1.4 HTTP
HyperText Transfer Protocol is the most common communications protocol used for transmitting 
data over the internet. Ethernet capable Morningstar controllers feature HTTP compatibility, en-
abling it to host webpages that display controller settings, real-time system data, logged historical 
data, and system status.  

1.1.5 SMTP
Simple Mail Transfer Protocol is used by Ethernet enabled Morningstar controllers to deliver e-
mail alerts and regular status updates of the system. See Section 8.0 for more information on the 
ability to provide e-mail/sms alerts via SMTP.

1.1.6 SNMP
Simple Network Management Protocol is often used by large, integrated systems to monitor 
individual pieces of equipment on the system network. Ethernet enabled Morningstar controllers 
are	able	to	send	asynchronous	SNMP	traps	corresponding	to	alarms,	faults,	or	custom	defined	
events. These traps are received by an SNMP browser running on the destination computer. 
Browsers (such as the MIB Browser) can be downloaded for free on the Internet. See Section 8.0 
for more information on SNMP.
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6 Introduction

1.2 Communications Interfaces
The following table outlines the various communications interfaces found on Morningstar prod-
ucts. (Each dot represents one interface.)

Product RJ-11 RS-232 EIA-485 Ethernet
PC MeterBus Adapter (MSC) ● ●
RS-232 / RS-485 Adapter (RSC-1) ● ●
Meter Hub (HUB-1) ● ● ● ● ● ●
Relay Driver (RD-1) ● ● ●
Remote Meter (RM-1) ●
TriStar Meter (TS-M / TS-M-2) ● ●
TriStar Remote Meter (TS-RM / TS-RM-2) ● ●
SunSaver Duo (SSD-25) ●
SunSaver MPPT (SS-MPPT-15L) ●
TriStar (TS-xx) ● ●
TriStar MPPT (TS-MPPT-xx) ● ●* ●* ●
SureSine (SI-300-xxxV) ●

Table 1. Morningstar Device Communication Interfaces

*RS-232 and EIA-485 connections share the same internal hardware, therefore, only one interface can 
be used at a given time.

1.3 RS-232 vs. USB
Morningstar products use the RS-232 interface as standard for communication with a PC. Some 
have inquired as to why a USB interface was not used instead. The following describes some of 
the problems with USB and why RS-232 was chosen to be the Morningstar standard:

RS-232 is a more universal standard•	
USB cannot go long distances (maximum range without repeaters/hubs is 5 meters)•	
USB cannot communicate peer-to-peer•	
USB requires more expensive hardware•	
USB requires more software / RS-232 requires no driver support•	
USB isn’t easily opto-isolated (opto-isolation helps protect devices from transient power •	
surges)
USB is less popular as an industrial standard•	

Ethernet has emerged as the more useful interface than USB, therefore, many new Morningstar 
products will have a built-in Ethernet interface.
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7Networking Hardware

Networking Hardware2.0
There are many pieces of networking hardware. The following is a description of the most com-
mon hardware used to network Morningstar devices. 

2.1 Morningstar Equipment

2.1.1 PC MeterBus Adapter (MSC)

Figure 1. Morningstar PC MeterBus Adapter (model:MSC)

The PC MeterbusTM Adapter (model: MSC) converts the Morningstar MeterBusTM RJ-11 electrical
interface to a standard RS-232 interface which allows MODBUSTM communication between a PC 
and a Morningstar charge controller or inverter**. Controllers with only an RJ-11 port require the 
MSC to program custom charging setpoints or log data using Morningstar’s MSViewTM PC soft-
ware. The MSC can also be used with any 3rd party MODBUSTM capable hardware to communi-
cate with the Morningstar unit.

** controllers or inverters with a MeterBusTM connection that do not have a serial port or other communications port

2.1.2 RS-232 / EIA-485 Adapter (RSC-1)

Figure 2. Morningstar RS-232 / RS-485 Adapter (model:RSC-1)
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8 Networking Hardware

The RSC-1 adapter provides the ability to network serial devices over an EIA-485 bus using the 
MODBUSTM protocol. A null modem cable is used to connect a PC to the RSC-1, while a straight-
through serial cable is used to connect a Morningstar device to the RSC-1. 

The RSC-1 requires an external power source. Input voltage to the adapter should be between 
8-16V, therefore, it may be powered by a 12 Volt battery. Use a DC-DC converter for 24V, 36V, 
and 48V system batteries.  

!
CAUTION:  Tapping off individual batteries in a bank can 
cause an imbalanced battery bank. Always use a DC-DC 
converter if the nominal system voltage is greater than 12V.

2.1.3 Meter Hub (HUB-1)

Figure 3. Morningstar Meter Hub (model:HUB-1)

The Meter Hub allows for easy scalability of a MeterBusTM	network	by	providing	five	extra	RJ-11	
MeterBusTM ports. Ports 1-4 are electrically isolated from Power Output and Power Input Ports A 
& B. Each draws operating power from the device connected to the Port. Up to four Meter Hubs 
can be linked on the same MeterBusTM network. Refer to Section 3.2 for more information regard-
ing proper use of Meter Hubs.

2.2 Other Equipment

In addition to Morningstar equipment, other 3rd party networking supplies will usually be needed. 
The following is a description of products which may be needed for proper networking. These 
products will be mentioned throughout this manual; please take the time to familiarize yourself 
with them. 

For	some,	a	specific	company/product	recommendation	is	made.	Recommendations made are 
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9Morningstar Product Connectivity Manual

only a guideline for the user. Morningstar makes no guarantee that these products will 
interface properly with Morningstar units. Please do all necessary research into compat-
ibility before making a purchase.

2.2.1 Serial (DB-25) / Serial (DB-9) Adapter
There are two different types of serial connectors. One has 25 pins and the other (found on 
Morningstar devices) has 9 pins. Adapters are available to convert 25 pin serial to 9 pin serial. 
One may be necessary, for example, if your computer has a 25 pin serial connection and you  
want to directly connect to a TriStar with a 9 pin connection. These adapters usually do not come 
attached to the end of a serial cable; a cable is needed in addition to the adapter.

Figure 4. DB-25 to DB-9 Adapter

2.2.2 Straight-Through Serial Cable
Straight-through serial cables connect a DTE (data terminal equipment) device to a DCE (data 
communications equipment) device by matching Tx pins, Rx pins, CTS pins, and RTS pins be-
tween devices, thus the name straight-through cable. Both ends of the cable terminate in DB-9 
connectors.	These	can	either	be	regular-style	(cylindrical)	or	ribbon	cable	(flat);	either	are	suit-
able for use. When using a TriStar controller, a ribbon-style	cable	is	needed	for	proper	fit	under	
the	cover	lid;	a	regular-style	cable	will	not	fit.	www.blackbox.com	has	low-profile	ribbon	cables	for	
purchase.

                            
               Figure 5a. Regular-style serial cable                      Figure 5b. Ribbon-style serial cable
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10 Networking Hardware

NOTE:  Male/female end connections will vary. Please be 
sure you purchase a cable with the proper connectors to 
attach your devices. 

2.2.3 Null Modem (Crossover) Cable
A null modem serial cable allows two DTE (data terminal equipment) devices to communicate 
directly without a DCE (data communications equipment) device, such as a modem. The null mo-
dem cable connects the Rx (receive) pins to opposing Tx (transmit) pins and CTS (clear to send) 
pins to their opposing RTS (request to send) pins. Both ends of the cable terminate in DB-9 con-
nectors. 

Figure 6. Null Modem Serial Cable

NOTE:  Both straight-through and null modem serial cables 
will vary in color, length, and male/female end connections. 
They may look identical on the outside, but internally they 
are different.

2.2.4 Ethernet Cable
Category 5 or 5e cables (Cat5) have four twisted pairs of conductors terminating in an RJ-45 
connector. The conductors can either be solid or stranded. Solid conductor is less expensive, 
however,	it	does	not	provide	the	flexibility	and	resiliency	of	stranded	conductor.	These	cables	are	
most commonly used in LAN/WAN 100Mbit/s networks. 

Figure 7. Standard Ethernet Cable
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2.2.5 Ethernet Crossover Cable
Similar to a null modem cable, an Ethernet crossover cable allows two devices that are normally 
connected through a hub or a router to communicate directly. When these devices are connected 
through a hub or router, the crossover is done internally, making a crossover cable unnecessary.

Figure 8. Ethernet Crossover Cable

NOTE:  Both standard and crossover Ethernet cables will 
vary in color and length. They may look identical on the 
outside, but internally they are different.

2.2.6 RJ-11 Cable
RJ-11 cable is the standard cable used in telephone wiring. The wire must be either 4 or 6 (com-
monly referred to as RJ-12) conductor and terminate in RJ-11 connectors. Morningstar products 
that require an RJ-11 cable will ship with one in-box. The provided cable should always be used.

Figure 9. RJ-11 (telephone) Cable

2.2.7 Serial / EIA-485 Converter (3rd Party)
As an alternative to the Morningstar RSC-1, other companies offer Serial / EIA-485 converters. 
These converters, like the RSC-1 provide the ability to network serial devices over an EIA-485 
bus using the MODBUSTM protocol. Converters can either be port powered or externally pow-
ered, opto-isolated or non-isolated. For the converter to work properly with Morningstar products, 
it must be externally powered and non-isolated. This allows the converter to supply the neces-
sary power to opto-isolated serial ports. Note: The Morningstar RSC-1 adapter is highly recom-
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12 Networking Hardware

mended	for	this	application.	It	has	been	specifically	designed	to	work	with	Morningstar	products.	
Some 3rd party adapters have been known to either cause problems on the network, or need 
minor	pin	modifications	to	work	properly.

!
CAUTION:  Example: If a converter needs 12V external 
power in a 24V system, a DC-DC converter should be used. 
Tapping off individual batteries can cause an imbalanced 
battery bank.

Figure 10. Serial RS-232 / EIA-485 Converter

Recommended: Morningstar’s RS-232 / EIA-485 Adapter (RSC-1)  (See Subsection 2.1)

2.2.8 USB / Serial Adapter Cable
A USB / Serial adapter cable will convert a USB connection on your PC to a DB-9 serial connec-
tion, compatible with Morningstar devices. Note: Most of these adapter cables come with drivers 
which must be installed to created a Virtual COM port (VCOM). This allows the computer to view 
a USB port as a serial port. More can be found on VCOMs in Subsection 5.3.2.1. It has been re-
ported that some USB to Serial adapters will not work with either the MSC or our control-
lers. This is usually due to the adapter output voltage being below the RS-232 electrical 
specification. Section 11.0 Troubleshooting explains this further.

Figure 11. Tripp Lite USB / Serial DB-9 Adapter

Recommended: Tripp Lite U209-000-R (shown above)
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2.2.9 USB Hub
A USB hub allows multiple USB devices to use the same built-in USB port on your PC. There are 
two types of hubs, bus-powered and self-powered. Bus-powered hubs draw all their power from 
the PC’s USB port and require devices connected to them to share this power. This often limits 
the number and types of USB devices which can be connected to the hub. Self-powered, how-
ever, uses an external power source to supply full power to every port on the hub. 

Figure 12. Aaxeon USB Hub

Recommended: Aaxeon USB-HUB4K (shown above)

2.2.10 Ethernet / Serial Converter (supporting MODBUSTM)
An Ethernet / Serial converter allows the Ethernet port on your PC, router, or hub to connect to 
the DB-9 serial port on Morningstar devices. (Often these converters will have an EIA-485 con-
nection for use with an EIA-485 network.) It provides a gateway between MODBUS IPTM and 
MODBUSTM serial networks. This converter can allow for direct PC to controller/inverter connec-
tion, or connection via LAN/WAN/Internet. Software usually comes with the converter and allows 
you to assign it an appropriate IP address.  Important: The converter must be capable of 
MODBUS TCP/IPTM support.

                                  
      Figure 13a. Moxa Ethernet / Serial Converter (A)            Figure 13b. B&B Elec. Converter (B)

Recommended: (A)  MOXA MGate MB3180/3280/3480 (please refer to Section 11.0) or
      (B)  B&B Electronics MES1A
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2.2.11 Ethernet Router
Ethernet routers allow you to establish a LAN (local area network), which can then be connected 
to the Internet. Information sent from a PC or device will have a destination address. It travels to 
the router, where the router looks up the destination address and forwards it to the appropriate 
PC or device on the local network. This equipment can be used to connect multiple controllers 
and a PC over a network and allow them to communicate using the MODBUS IPTM protocol.

Figure 14. RuggedCom Ethernet Router

Recommended: RuggedCom RuggedRouter RX1000 (shown above)

NOTE:  Routers vary greatly in cost. The RuggedRouter 
RX1000 is a high-end industrial router. If a less expensive, 
non-industrial router is desired, Linksys provides reliable 
alternatives.

2.2.12 Cellular Modem (supporting MODBUSTM)
Wireless cellular modems connect through an existing cell network. Several mobile standards ex-
ist, however, Morningstar recommends using GSM (Global System for Mobile communications). 
GSM is used by over 80% in the global cell market. Verify your cellular service provider uses a 
mobile standard compatible with the cellular modem you purchase. Important: This equipment 
must be MODBUSTM compatible.

Figure 15. Digi Cellular Modem
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Recommended: Digi Connect WAN Family of products (one model shown above)

NOTE:  Please consult your wireless data provider 
for information regarding if/how your cellular modem 
connection will suit your needs and applicable fees.

2.2.13 Point-to-Point Radio (supporting MODBUSTM)
These	radio	systems	are	used	to	connect	remotely	to	a	device	10-25km	away	in	the	field.	This	
type	of	connection	requires	a	base	radio	at	the	PC	and	a	field	radio	at	the	device	site.	Data	is	
transmitted wirelessly over the connection without the need for external services or fees. Some 
systems	can	have	multiple	field	units,	however,	the	base	radio	can	only	communicate	with	them	
one at a time. 

Advanced security encryption is recommended when using these devices. Data transmitted wire-
lessly is much easier to intercept than data over a wired connection. Proper encryption ensures 
your data is protected. 

Important: This equipment must be MODBUSTM compatible.

Figure 16. B&B Electronics P-to-P Radio Modem

Recommended: B&B Elec. Zlinx Industrial Radio Modem ZP24D-192RM-MR (shown above)
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16 Networking Hardware

2.2.14 PLC (Programmable Logic Controller) (supporting MODBUSTM)
Programmable Logic Controllers can be used as master devices on EIA-485 networks. When 
multiple controllers are connected over an EIA-485 bus, they are not able to communicate with 
each other. However, a master device, such as a PLC or PC, is able to poll each controller and 
retrieve information.

Morningstar controllers are MODBUSTM RTU (remote terminal unit) slave devices and can be 
polled by RTUs and PLCs with MODBUSTM capability. SCADA (System Control And Data Acquisi-
tion) systems often use PLCs to poll RTU devices for data. 

PLCs vary greatly in their features and pricing, however, you must be sure the PLC is MOD-
BUSTM compatible for it to communicate with Morningstar products. 
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3.1 Overview
The MeterBusTM Protocol is Morningstar’s proprietary messaging structure for communication 
between Morningstar products. This protocol is used for communications between controllers and 
meters, controllers and Relay Drivers, and for other inter-product data transfer.

Morningstar products supporting this protocol feature RJ-11 ports. 

Setup a MeterBusTM network to:

display net system data for multiple controller systems**•	
communicate with a TriStar Meter 2 or TriStar Remote Meter 2•	
communicate with a Relay Driver•	

**A Morningstar MeterBus Hub (HUB-1) and TriStar Digital Meter 2 (TS-M-2) or TriStar Remote Meter 2 (TS-RM-2) are required, 

3.2 Networking Rules

3.2.1 General

Up to four Meter Hubs can be linked together, accommodating a maximum of 15 Morning-•	
star devices on a single MeterBusTM network.
A maximum of two meters (of any model) are allowed on a single MeterBus•	 TM network.
Each device in the network must be programmed with a unique MeterBus•	 TM ID.
Ports 1-4 on the Meter Hub do not provide output power and are isolated from all other •	
ports.
Ports A & B are not isolated from each other.•	
A TriStar Meter 2 is required for MeterBus•	 TM network data display. 

3.2.2 Power Management
Table 2 below lists all Morningstar Devices that can be networked using the Meter Hub. Table 2 
is divided into two columns. Column A lists all devices that supply power to the MeterBusTM Net-
work. All devices listed in column B require power from the MeterBusTM Network to operate. It 
is important to understand the power requirements of each device connected to a MeterBusTM 
network. Devices that require power from the network must be connected to devices that supply 
power. 

MeterBusTM Networking3.0
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18 MeterBusTM Networking

The Meter Hub electrically isolates devices that supply power to the MeterBusTM, preventing 
grounding problems.

(A)   Supplies Power (B)   Requires Power
SunSaver Duo Remote Meter (RM-1)
SunSaverMPPT TriStar Digital Meter 2 (TS-M-2)
TriStar TriStar Remote Meter 2 (TS-RM-2)
TriStarMPPT Relay Driver
SureSine

Table 2. Morningstar Device MeterBusTM Power Specifications

One device from Table 2, Column A must be connected to Input Power Port B of the Meter •	
Hub. Ports A and B are not isolated from each other, therefore, when Input Power Port B is 
energized, Output Power Port A provides power to its device. 

To link multiple hubs, Output Power Port A is connected to Input Power Port B on the next •	
hub, thereby providing power. 

A maximum of three devices can be powered off a single device from Column A. The •	
Multiple-Hub diagram in Figure 20 illustrates this.

Only one device from Table 2, column A may be connected to each port on the Meter Hub.•	

Table 2, Column B devices cannot be the only device connected to ports 1-4 (these ports •	
do not provide output power).

To supply power to a device from Column B, you must connect a device from Column A to •	
the device from Column B, and then connect that device (B) to a port on the Meter Hub. 
Example Network #2 shows how to correctly achieve this.

3.3 Example Networks

3.3.1 Example #1 - Small Network
A typical small network is shown in Figure 17 below. The TriStar connected to Port B is electrical-
ly isolated from the TriStar on Port 1. This prevents differences in ground potential, disconnected 
grounds, or differing system voltage to damage the network equipment or controllers. The TS 
Remote Meter connected to Output Power Port A is powered from the TriStar connected to Port 
B and is also isolated from Port 1. 
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Figure 17. Morningstar MeterBusTM Small Network Diagram

3.3.2 Example #2 - Medium-Sized Network
A typical medium-sized network can be found in Figure 18. This network is comprised of three 
TriStars, two TS Meters, one Relay Driver, and one Meter Hub. As with the small network, the 
TS Remote Meter is powered via the TriStar on Input Power Port B. Remember: Only two me-
ters are allowed on a single MeterBusTM network. Notice that the Relay Driver is a device that 
requires power, yet is connected to Port 1 (a port that does not supply output power). A TriStar is 
used to power the RD-1 in this case.

Figure 18. Morningstar MeterBusTM Medium-Sized Network Diagram
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3.3.3 Example #3 - RD-1 Polling Network
A Relay Driver used in conjunction with a Meter Hub allows the Relay Driver to poll multiple 
controllers	and	trigger	alarms	based	upon	specific	controller	inputs.	For	example,	the	RD-1	could	
trigger an alarm for overcurrent on one of the controllers, while simultaneously triggering an 
alarm for LVD on one of the other controllers. Note that the Relay Driver is connected to Output 
Power Port A because it does not supply its own power to the MeterBusTM network.

Figure 19. Morningstar MeterBusTM RD-1 Polling Network Diagram

3.3.4 Example #4 - Large, Multiple Hub Network 1
Figure 20 illustrates a large MeterBusTM network making use of multiple Meter Hubs. The two 
hubs are linked using the Link Out / Link In Ports A & B, respectively. Each hub expands the 
number of MeterBusTM connections to the network. Notice that the TriStar powering the hubs 
can only accommodate a maximum of three (labeled 1-3) devices that require power (two hubs 
and one TS Remote Meter in the diagram below). Remember: A maximum of four Hubs may be 
linked on one MeterBusTM network, accommodating up to 15 MeterBusTM devices. Regardless of 
how many Hubs are used, all networking rules concerning power management still apply.
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Figure 20. Morningstar MeterBusTM Large, Multiple Hub Network Diagram 1

3.3.5 Example #5 - Large, Multiple Hub Network 2
Device power requirements will sometimes call for a network setup as illustrated in Figure 21. 
This multiple hub network connects hubs in a different manner than in Example #4. Since the 
TriStar (with Meter) can only power up to three devices (Meter, Hub, Relay Driver - denoted 1 
through 3 in the diagram), the output link of the Relay Driver cannot be connected to the input of 
the second hub. Another unit that provides power (i.e. TriStar) is used to power the second hub 
and TS Remote Meter. To network the two hubs, the output link of the Relay Driver (3) is con-
nected to one of the isolated ports on the second hub.

Figure 21 illustrates only one example of the way these 14 units can be networked together.
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Figure 21. Morningstar MeterBusTM Large, Multiple Hub Network Diagram 2

NOTE:  All networks illustrated above use TriStars to power 
the network, however, any controller/inverter listed in Table 
2, Column A will do the same.

3.4 Setup Your MeterBus Network

3.4.1 Layout and Connections
Before you begin physically constructing your MeterBusTM network, make sure you have the 
proper cables, connectors, adapters, and mounting hardware. It is best to organize exactly where 
devices will be mounted, cables will be run, etc before physically mounting the equipment. This 
ensures enough space for the system and allows for an organized, clean installation. 

WARNING:  Do not route COM cables in the same conduit 
as power cables.

Be sure to observe the MeterBusTM Networking Rules as outlined in SubSection 3.2.
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3.4.2 Addressing
To enable devices on the network to communicate with each other, each one must be assigned 
a unique MeterBusTM ID. Only 15 devices are allowed on a single network, therefore, the range 
of acceptable MeterBusTM IDs is 1 to 15. There are two manners in which you can assign these 
addresses: using a TS Meter/TS Remote Meter or by using a PC. 

NOTE:   Morningstar recommends using a TS Meter 2/TS 
Remote Meter 2 for addressing due to its simplicity and 
speed.

3.4.2.1 Meter or Remote Meter (TriStar / TS-MPPT only)
A TriStar Meter is capable of addressing each TriStar device on the MeterBusTM network before 
they are connected. Attach the meter to the device you want to address and use the TS-M 2 / TS-
RM 2 manual and meter map to set the desired MeterBusTM ID.

Do this for all the TS controllers on the network, making sure that no two devices have the same 
address. Two devices with the same address will cause communications problems on the net-
work and unexpected behavior will result.

3.4.2.2 PC Connection (all devices)
A PC can be used to individually connect and assign MeterBusTM IDs to Morningstar products. 
This is accomplished through the use of Morningstar’s MSViewTM software package. For informa-
tion	on	how	to	install	and	configure	devices	using	MSViewTM, please refer to Section 5.0. 

All devices on the network, except for the Meter Hub and TS Meters, need to be programmed 
individually. Connect to the network devices one by one and use the MSViewTM software to as-
sign IDs that are unique on the network. MSViewTM’s Setup Wizards are an invaluable tool for this 
task. 

Make sure no two devices have the same ID on the network. Two devices with the same address 
will cause communications problems and unexpected behavior will result.

3.4.3 Verification
Use a network Meter (TS-M 2 or TS-RM 2) to view data for each controller/inverter on the net-
work. Make sure that all network devices are accessible through the meter and that aggregate 
meter data is an accurate account of the system as a whole. 
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4.1 Overview
MODBUSTM is an open and free communications protocol widely used in industrial automation. It 
allows for networking of up to 247 devices on a single data link. 

Setup a MODBUSTM network to:

program custom charge settings with MSView•	 TM PC software
view real-time data with MSView•	 TM PC software
log real-time data with MSView•	 TM PC software 
update	controller	firmware•	
assign functions to a Relay Driver•	

4.2 Local Connections

Local connections are between a PC and device where direct MODBUSTM is used without the 
need for IP (Internet Protocol) or cellular networks. 

NOTE:  Do NOT use a NULL modem cable for the following 
connections unless explicitly stated.

4.2.1 Serial / Serial (RS-232 / RS-232)
Serial connections made through RS-232 connectors require a male DB-9 to female DB-9 cable. 
Connect the male DB-9 to the Morningstar product and the female DB-9 to the COM port on your 
computer. Figure 22 below illustrates a proper connection.

Figure 22. RS-232 / RS-232 Connection Diagram

Once connected, please refer to Section 5 on how to make Local Connections in MSViewTM.

MODBUSTM Networking4.0
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4.2.2 USB / Serial (USB / RS-232)
To connect the serial RS-232 connection on a Morningstar product to a USB port on a PC, a USB 
to Serial adapter cable is needed. See Subsection 2.2.8 for a info and a recommendation of a 
compatible USB to Serial adapter. Figure 23 below illustrates a proper connection.

Figure 23. USB / Serial Connection Diagram

Once connected, please refer to Section 5 on how to make Local Connections in MSViewTM.

4.2.3 Serial (RS-232) / RJ-11
The SunSaver Duo, SunSaver MPPT, and SureSine do not have RS-232 connections, however, 
they are programmed to use their RJ-11 connections for MODBUS serial communications. To 
convert the RJ-11 to RS-232 a Morningstar PC MeterBusTM Adapter is needed (sold separately). 
Connect your computer’s serial port to the RS-232 connection on the adapter, then connect the 
adapter and the Morningstar device’s RJ-11 ports with a 4 or 6 conductor phone cable. Figure 24 
below illustrates a proper connection. 

Figure 24. Serial / RJ-11 Connection Diagram

Once connected, please refer to Section 5 on how to make Local Connections in MSViewTM.

4.2.4 USB / Serial (DB-9) / RJ-11
If your computer does not have a serial (DB-9) connector and the device you are attempting to 
connect to has only an RJ-11 port, a USB to serial to RJ-11 transition must take place. A Morn-
ingstar PC MeterBus Adapter (model:MSC) is required. Figure 25 below illustrates the proper 
connection. 
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Figure 25. USB / RJ-11 Connection Diagram

Once connected, please refer to Section 5 on how to make Local Connections in MSViewTM.

4.2.6 Multiple Device Using EIA-485
In an EIA-485 network, each device connects via a serial to EIA-485, 4 wire converter. Each con-
verter, such as Morningstar’s RSC-1 model, is powered by a DC power source. Refer to Section 
2.1.2 for more information on the RSC-1 adapter. Power +/- is applied to the adapter as in Figure 
26 below. The data connection A of all the adapters are wired together, as are all the B data con-
nections. Figure 26 illustrates how properly to connect equipment to the EIA-485 bus.

Figure 26. Multiple Device EIA-485 Bus Connection Diagram

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 677 of 1899



27Morningstar Product Connectivity Manual

NOTE:  A NULL modem cable is used to connect the PC to 
the RSC-1 adapter.

Once connected, please refer to Section 5 on how to make Local Connections in MSViewTM.

4.2.7 Multiple Device Using USB / RS-232
Multiple devices can be connected to a PC at the same time through the use of a USB / RS-232 
network. The USB hub expands the PC’s number of USB ports, allowing for more Morningstar 
devices to be connected to the computer. As with a single USB / RS-232 connection, an adapter 
cable is needed for each device to be connected to the hub. Each USB / Serial cable is mapped 
to a different VCOM port. In this type of network, the PC communicates with one device at a time 
and the devices do not have the ability to communicate with each other. Figure 28 below illus-
trates the correct way to establish a multiple device connection via a USB hub.

Figure 27. Multiple Device USB / RS-232 Connection Diagram

NOTE: USB cables can be no longer than 5 meters or you 
risk signal loss.

To communicate properly with each controller, you will need to specify a unique MODBUSTM 
address for each unit. To do this, you must connect to each controller individually and use the ap-
propriate MSViewTM setup wizard to assign an address.

Once connected, please refer to Section 5 on how to make Local Connections in MSViewTM.
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4.3 Remote Connections

Remote connections are established between a PC and a device when IP (Internet Protocol) ad-
dressing or cellular networks are used. 

IMPORTANT:  The connections described in this section require extensive use of 3rd party hard-
ware, as described in Section 2.2. When interfacing 3rd party hardware with Morningstar prod-
ucts using an RS-232 (serial) connection, it is essential that the proper voltage be applied to the 
Morningstar unit’s DB-9 pins. Please refer to Section 11.0 Troubleshooting and Misc. (Serial Port 
Power with 3rd Party Devices) for detailed information.

4.3.1 Cellular Network
Remote communication is also capable over an existing cell network. Most cell service providers 
offer a modem version of their cell phone hardware, allowing you to dial up to a remote site and 
transfer	data	wirelessly.	This	configuration	is	very	similar	to	how	a	landline	modem	connection	is	
used, however, wireless capability allows for connections to remote areas without landline ac-
cess. Using this type of connection requires a paid data plan subscription from your local cellular 
provider. 

In areas where cell phone towers are not yet located, satellite modems can be used in a similar 
manner. Satellites in orbit relay the signal, instead of a land-based tower.

Contact your cellular provider for information on plans, pricing, activation, and technical assis-
tance.

Figure 28. Cellular Network (paid service) Connection Diagram

Once connected, please refer to Section 5 for info on using MSViewTM.

28 MODBUSTM Networking
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4.3.2 Point-to-Point Wireless Transfer
When a hardwire connection is not feasible, but distances are shorter than would require a cel-
lular connection, point-to-point wireless transfer using radio modems is recommended. Point-to-
point wireless can usually cover a distance between 10 and 25 kilometers, however, range will 
vary depending on the model of radio modem and atmospheric/geographical conditions. One 
modem is connected to the PC, called the base radio, and the other is connected to the control-
ler,	called	the	field	radio.	There	can	be	multiple	field	radios,	but	the	base	radio	can	only	communi-
cate with one at a time. 

Signal encryption varies, yet it is recommended the most advanced encryption available is used. 
Data transmitted over the airwaves is much easier to intercept than data over a wired connection. 
Proper encryption will ensure your data is protected. 

Figure 29. Point-to-Point Wireless Connection Diagram

Once connected, please refer to Section 5 on how to make Local/Remote Connections in MS-
ViewTM.

4.3.3 Internet (Ethernet/RJ-45)

4.3.3.1 Ethernet / Ethernet
Ethernet crossover cables can be used to connect a PCs Ethernet port directly to a controller. 
Although	this	type	of	connection	is	considered	‘local’	in	the	physical	realm,	its	use	of	IP	address-
ing makes it a remote connection as far as software communications are concerned. When using 
MSViewTM to establish an Ethernet crossover connection with your controller, please use the 
Remote (TCP) Settings. Detailed information concerning remote communication settings can be 
found in Section 5.3
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Figure 30. Ethernet Crossover Connection Diagram

Once connected, please refer to Section 5 on how to make Remote Connections in MSViewTM.

4.3.3.2 Ethernet to Serial
It is possible to connect serially to your controller/inverter using your PC’s Ethernet connection 
and an Ethernet to serial converter. Although this may appear to be a local connection, it is in fact 
a remote connection because the Ethernet to serial converter will be assigned an IP address. 

The converter should come with software making it easy to discover or assign its IP address. 
The MSViewTM software needs to know the converter’s IP address in order to make a connection. 
Figure 31 below illustrates the proper physical connections.

Figure 31. Ethernet to Serial Connection Diagram

NOTE:  An MSC adapter may be used to connect to a 
device with only an RJ-11 MeterBus port.

Once connected, please refer to Section 5 on how to make Remote Connections in MSViewTM.

4.3.3.3 LAN/WAN/Internet
IP addressing allows you to connect to a device over a LAN (local area network), WAN (wide 
area network) or from across the globe using the Internet. There are many different physical 
configurations	allowing	for	such	connections,	however,	their	unifying	attribute	is	the	use	of	IP	ad-
dressing. 

30 MODBUSTM Networking
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In Figure 32, both the PC and the controller have a unique network IP address. The PC can use 
the controller’s address to poll it for data. Although they are on the same local network, the con-
nection process is very similar to Figure 33 where the PC and controller are connected through 
the Internet. 

Controllers that do not have an Ethernet interface can still be connected in this way through the 
use of an Ethernet to serial converter and (if necessary) a MeterBusTM Adapter (MSC). 

Figure 32. LAN Connection Diagram

Figure 33. Internet Connection Diagram

Once connected, please refer to Section 5.0 on how to make Remote Connections in MSViewTM.

4.3.4 Multiple Device Data Network (EIA-485)
An EIA-485 network can be established remotely as well as locally (Subsection 4.2.6). The TS-
MPPT-60-150V is a MODBUSTM RTU master and will (if selected) bridge MODBUSTM  requests to 
the EIA-485 network, allowing access to any device on the TSMPPT’s network. (Most Ethernet 
to Serial converters, discussed in Section 2.2.10, will provide the same bridging capability.) Such 
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a	configuration	allows	for	data	logging,	programming	of	custom	settings,	and	management	of	all	
controllers on the MODBUSTM 485 network. Figure 34 shows a diagram of the proper connec-
tions for a remote EIA-485 network when using the TSMPPT. 

The	Ethernet	label	indicates	that	any	Ethernet	communication	configuration	discussed	in	this	
manual is suitable for use with the EIA-485 network. 

Figure 34. Remote EIA-485 (w/TSMPPT Bridge) Connection Diagram

4.3.5 Multiple Device via LAN/WAN/Internet
Multiple devices can communicate via Ethernet connections in the same way a single device 
communicates with a PC. Several devices can be connected to a single LAN router or directly to 
the Internet. Each device (or Ethernet to serial converter) will have its own IP address, enabling 
communication with your Internet-connected system. Figure 35 illustrates multiple device Ether-
net connections. Both a single serial port converter and a multiple port converter are illustrated. 
(Some models of Ethernet to Serial converters have multiple serial ports.)

MODBUSTM Networking32
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Figure 35. Multiple Device Ethernet LAN/WAN/Internet Connection Diagram
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5.1 Overview

The MSViewTM	software	package	is	used	by	your	PC	to	update	firmware,	change	custom	set-
tings,	and	view	real-time	controller	data.	Configuration	wizards	make	it	easy	to	customize	the	
features of the device, while an intuitive directory tree organization of variables puts real-time 
data	at	your	fingertips.	

MSViewTM uses the open-source MODBUSTM protocol described in Subsection 1.1.2. This means 
any MODBUSTM capable software is able to access data stored in the controller, however, the 
use of MSViewTM for this purpose is highly recommended.

MSViewTM is free and can be downloaded from the Morningstar website (found in the Software 
Library on the Tech Support page).  

NOTE:  MSView software is compatible only with Windows-
based PCs. We are sorry for any inconvenience.

System Requirements

Intel® 486 or Pentium® processor (or equivalent)•	
Microsoft® Windows 95, 98, 2000, Windows XP Professional or Home Edition, Vista•	
32MB of RAM (64MB Recommended)•	
CD-ROM drive (If installing by CD)•	
Up to 1.5MB of available hard-disk space•	
Internet connection and service (If downloading from web)•	
Web browser (If downloading from web)•	

NOTE:  In order to customize settings through MSView, 
certain DIP switches must be set on the controller. Please 
refer to Table 2, at the end of the Section, for proper 
settings.

5.2 Installation

5.2.1 CD Installation
To install from the MSViewTM Setup CD, insert the Setup CD in the PC CD-drive. After a few

MSView5.0
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moments, the MSViewTM software setup wizard should appear. If setup does not begin (or the 
autorun CD-drive feature has been disabled), run Setup.exe on the CD drive using Windows
Explorer. Follow the install wizard instructions. 

!
IMPORTANT:  The software CD provided may not contain 
the latest version of MSView. Check our website for
updates at:  http://www.morningstarcorp.com/products/
software

5.2.2 Installation via Internet Download
On the Morningstar website (www.morningstarcorp.com), download the MSViewTM	file	and	
save	it	to	your	PC.	The	file	should	be	in	.zip	format,	meaning	the	contents	will	have	to	be	extract-
ed before installation can proceed. Windows ME, XP and Vista have built-in unzip capabilities. 
If you are not running one of these later versions of Windows, you must download a zip/unzip 
utility. We recommend WinZipTM, a trial version of which can be downloaded at www.winzip.com. 
Please refer to the WinZipTM website for instructions on how to unzip the MSViewTM	file.

Newer versions of MSViewTM do not require installation. After unzipping the download folder, 
double-click on the MSViewTM icon to run the program.

5.3 Establishing a Connection

The MSViewTM software is frequently updated. Therefore, specific steps for making device 
connections are not outlined in this document. Please refer to the Help File in the MS-
ViewTM program for all the information needed to make device connections.

5.3.1 Local (Serial) Settings

If using one of the following:

Serial to serial connection•	
USB to serial connection (USB to serial Adapter)•	
Serial to RJ-11 (MeterBus) connection (PC Meterbus Adapter)•	
USB to RJ-11 (MeterBus) connection (USB to serial Adapter to PC Meterbus Adapter)•	

you are attempting to establish a local connection.
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USB

Connecting via USB requires additional software, usually on a CD that comes with the USB to 
serial adapter. If you have this CD, run it and install the driver needed to create a Virtual COM 
Port. If you do not have this CD, the driver usually can be downloaded free from the Internet. 

Once you have the Virtual COM Port Driver installed, you MAY need to determine which port 
number the driver has allocated for USB use. Go into My Computer and click View System Infor-
mation on the left hand side of the window. View the Hardware tab and click on Device Manager. 
You should see a tree structure used to view the hardware connected to your PC. The COM port 
number allocated by the newly-installed driver can be found by expanding the Ports branch. Usu-
ally, the name of the driver you just installed will be visible with the COM port designation next to 
it in parentheses. Note: If the COM port number is greater than 30, plug into a different USB port 
and check the number again.

------

5.3.2 Remote (TCP) Settings

If using one of the following:

Ethernet to serial (via direct/LAN/WAN/Internet)•	
Ethernet (via direct/LAN/WAN/Internet)•	
Cellular modem with MODBUS IP capability•	

you are attempting to establish a remote connection.

5.3.3 Connect
If the connection attempt was successful, there should be a green device icon in the Edgebar of 
the MSView workspace. The label will display the connected device’s name and serial number.

5.4 Creating A New Display

The MSViewTM software is frequently updated. Therefore, specific steps for making cre-
ating and populating a new display in the workspace are not outlined in this document. 
Please refer to the Help File in the MSViewTM program for all the information needed to cre-
ate and populate data displays.
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5.5 Setup Wizards

MSViewTM	provides	several	Setup	Wizards	designed	to	make	configuring	and	customizing	your	
Morningstar product quick and simple. Currently six (6) wizards are available: Relay Driver, Sun-
Saver Duo Setup, SunSaver MPPT Setup, TriStar DIP Switch, TriStar Setup, and TriStar MPPT 
Setup. These are accessible through the Tools menu.

5.5.1 Relay Driver Wizard
Each of the four channels on the Relay Driver is assigned a function which will switch the chan-
nels	on/off	depending	upon	specified	criteria.	This	wizard	will	assist	you	in	defining	these	func-
tions and customizing the RD to your needs. 

The following functions are available:

Disabled - disables the channel and allows for input voltages/signals to be read on that •	
channel.
Threshold - switches a channel on/off according to a low threshold and a high threshold •	
defined	by	the	user.
Alarm/Fault - monitors faults and alarms from a Morningstar Device over the MeterBus •	
connection	and	activates	the	channel	when	specified	alarm(s)	or	fault(s)	occur.	(Each	
channel can only monitor alarms/faults from one device.)
GenStart	-	configure	up	to	three	(3)	channels	to	control	a	generator.	Refer	to	the	generator	•	
manual	for	required	signals,	timing,	and	other	specifications.
MeterBus Slave - allows a Morningstar device to control a Relay Driver channel directly.•	
MODBUS Slave - allows direct control over a channel via serial connection with a PC or •	
other MODBUS compatible device.

For more information on the step by step use of this wizard, please refer to the Help Topics in 
MSViewTM.

5.5.2 SunSaver Duo Setup Wizard
Custom settings can be programmed to the SunSaver Duo via MSViewTM. This wizard allows for 
step	by	step	specification	of	these	settings.	After	selecting	the	SSD	Setup	Wizard,	please	read	
the warning and select OK if you accept the terms.  

NOTE:  DIP switch 4 must be ON to use custom setpoints. 
Disconnect power from the controller before changing any 
DIP switches; failure to do so will cause a fault.

A custom setpoints table is displayed along with several buttons allowing to read/write the set-
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points	to	a	file,	read	setpoints	from	the	SSD,	program	to	the	SSD,	edit	displayed	setpoints,	or	
create	a	new	setpoint	profile.	The	next	screen	prompts	the	user	for	two	sets	of	custom	setpoints	
for	Battery	1.	DIP	switch	1	will	select	between	these	two	sets.	Click	Next	when	finished	to	cus-
tomize	settings	for	Battery	2.	DIP	switch	2	will	select	between	Battery	2’s	setpoint	profiles.	

Common setpoints are shared between all sets of custom setpoints and will specify charging 
priority, temperature compensation, and MeterBusTM/MODBUSTM addresses. DIP switch 3 toggles 
between sets of charging priority setpoints. 

For	more	information	on	specific	custom	setpoints	and	their	effects,	please	refer	to	the	Help Top-
ics in MSViewTM.

5.5.3 SunSaverMPPT Setup Wizard
Custom settings can be programmed to the SunSaverMPPT via MSViewTM. This wizard allows 
for	step	by	step	specification	of	these	settings.	After	selecting	the	SSMPPT	Setup	Wizard,	please	
read the warning and select OK if you accept the terms. 

NOTE:  DIP switch 1 must be ON to use custom charge 
settings. Disconnect power from the controller before 
changing any DIP switches; failure to do so will cause a 
fault.

NOTE:  DIP switch 4 must be ON to for MSView to 
communicate successfully using MODBUS.

As you progress through the wizard, you will be able to specify two sets of charge settings: Set-
ting 1 active when the Battery Select Jumper is Inserted and Setting 2 active when it is removed. 
Shared	charge	settings	are	also	defined,	along	with	Load	settings.	Finally,	MeterBusTM/MOD-
BUSTM addresses and LED transition threshold voltages can be set.

For an in-depth description of charge settings, load settings, and transition voltages, please refer 
to the Help Topics in MSViewTM. 

5.5.4 TriStar DIP Switch Wizard
The	TriStar	has	eight	DIP	switch	settings	which	need	to	be	properly	configured	for	correct	op-
eration of the controller. The TriStar DIP Switch Wizard provides step by step instructions for 
determining appropriate DIP switch positions. The wizard will prompt the user for the desired 
operational parameters and provide a graphical representation of the appropriate DIP switch 
configuration.	The	wizard	cannot	change	the	switch	settings	for	the	user;	the	user	must	physically	
position the switches according to the wizard’s recommendations.
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NOTE:  Disconnect power from the controller before 
changing any DIP switches; failure to do so will cause a 
fault.

Please refer to the Help Topics in MSViewTM for more information.

5.5.5 TriStar Setup Wizard
Custom settings can be programmed to the TriStar via MSViewTM. This wizard allows for step 
by	step	specification	of	these	settings.	After	selecting	the	TriStar	Setup	Wizard,	please	read	the	
warning and select OK if you accept the terms. 

NOTE:  Use the TriStar DIP Switch Wizard to correctly set 
the system voltage. Disconnect power from the controller 
before changing any DIP switches; failure to do so will 
cause a fault.

Depending in which mode the TriStar will be used, the wizard will allow the user to set appropri-
ate settings for that mode. Each mode (Charge, Load, Lighting, Diversion) are programmed into 
the controller separately. Solar Charging Control will permit PWM, temperature compensation, 
HVD (high voltage disconnect), equalization, LED transition, and address settings to be modi-
fied.	Load	Control	allows	LVD	(low	voltage	disconnect),	HVD,	and	LED	transition	settings	to	be	
specified.	Diversion	Control	enables	PWM,	HVD,	Float,	Equalize,	LED	transition	and	addressing	
modification.	Finally,	Lighting	Control	permits		load	timing,	dusk/dawn	detection,	LVD/HVD,	and	
LED transition adjustments.

NOTE:  All setpoints must be specified for a nominal 12V 
system. When DIP switches 2 & 3 are used to specify 
system voltage, setpoints are multiplied accordingly.

More information on individual controller settings are found in the Help Topics of the MSViewTM 
software.

5.5.6 TriStarMPPT Setup Wizard
Custom setpoints are programmed into the TriStar MPPT via MSView. This wizard allows for step 
by	step	specification	of	these	settings.	After	selecting	TriStar	MPPT	Setup	Wizard,	please	read	
the warning and select OK if you accept the terms.

Progressing	through	the	wizard,	the	user	specifies	absorption,	float	and	equalize	charging	set-
points, along with appropriate temperature compensation. The TriStar MPPT has an internal 
logging	feature	which	is	configured	next.	The	user	may	choose	which	system	variables	are	to	be	
logged	internally	to	the	MPPT	unit.	Communication	settings	are	then	defined	for	both	basic	RS-
232	serial	use	and	for	Ethernet	connectivity.	Finally,	the	wizard	allows	you	to	configure	the	unit’s	
four	available	notifications	(see	Section	8.0).
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More information on individual controller settings are found in the Help Topics of the MSViewTM 
software.

DIP Switch Positions for Custom Settings

Device Settings
SunSaver Duo Switch 4 ON (up)
SunSaverMPPT Switches 4 ON (up)
TriStar* Switches 4, 5 & 6 ON (up)
TriStarMPPT* Switches 4, 5 & 6 ON (up)
SureSine Switch 4 ON (up)

Table 3. Morningstar Device Custom Settings DIP Switch Positions

*MeterBus and MODBUSTM addresses will ALWAYS be updated, regardless of DIP switch set-
tings.	(i.e.	if	custom	settings	are	specified	in	MSView	and	are	uploaded	to	the	controller	without	
switches 4,5,6 ON, only the MeterBusTM and MODBUSTM addresses will be updated and not 
custom charge settings)

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 691 of 1899



MSLoad

41

6.0
6.1 Overview

Periodically,	Morningstar	will	release	firmware	updates	to	their	charge	controllers.	These	updates	
will	fix	minor	operational	bugs,	adjust	operating	parameters	for	better	battery	charging,	or	add	ad-
ditional features. Firmware updates are free and posted, as they become available, on the Morn-
ingstar website at www.morningstarcorp.com.

The	program	used	to	update	your	controller’s	firmware	is	called	MSLoadTM. Updates are done ei-
ther through the RJ-11 MeterBus port (MSC adapter required for non-Meter products) or RS-232 
serial port of the controller/inverter. 

6.2 Uploading Firmware
The MSLoadTM	program	must	be	downloaded	from	the	Morningstar	website,	along	with	the	firm-
ware	update	file	for	your	specific	controller	model.	Once	you	have	downloaded	these	two	items,	
save them to your desktop.

!
NOTE:  Firmware updates may overwrite custom setpoints 
and configurations. Be sure to save save programmed 
settings before performing a firmware update.

Remove power from your controller and perform the following:

- Connect the controller’s RS-232 serial port to the serial port of your computer (or USB port if us-
ing a USB to serial adapter).
- Extract the MSLoadTM	.zip	file	and	run	the	program.	
-	Browse	for	the	firmware	file	you	saved	on	your	desktop.
- Specify the communications port to which the controller is connected. (If using a USB to serial 
adapter, please refer to the USB portion of Section 5.3.)

NOTE: Firmware updates can only be done through a serial 
RS-232 connection. Any other connection (Ethernet or EIA-
485) cannot be used.

- Apply power to the controller when prompted by the program.
-	Allow	about	1-2	minutes	for	completion	of	the	firmware	update.
***Cycle	power	to	the	controller	(remove	power,	then	re-apply	power)	for	the	firmware	update	to	
take effect

MSLoad
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!
IMPORTANT:  Some controllers (like the TSMPPT) contain 
two microprocessors. These units will need a firmware 
update for each processor. Such update files will be 
designated ‘A’ and ‘B’.

The preceding steps assume the Morningstar unit has an on-board RS-232 connection. The next 
section	describes	how	to	update	the	firmware	of	a	unit	without	an	on-board	DB-9	(RS-232)	port.

6.3 Firmware Upgrades Without A DB-9 (RS-232) Connection
Some	products	do	not	have	an	on-board	serial	port,	but	can	still	have	their	firmware	upgraded.	
For controllers/inverters (not Meter accessories) with a standard RJ-11 MeterBusTM port, an MSC 
adapter (Section 2.1.1) is needed. The adapter will interface the controller/inverter’s RJ-11 port 
with your computer’s (or USB adapter’s) serial port. 

Some	products	have	an	RJ-11	port	but	cannot	be	firmware	updated	directly.	An	example	is	the	
TriStar Meter 2 (TS-M-2). Updates to the TS-M-2 are done through use of a TriStar or TriStar 
MPPT.

The	RS-232	port	used	to	update	TS	or	TSMPPT	firmware	is	the	same	used	to	update	the	TS-M-2	
firmware.	The	Meter	is	connected	to	the	TS/TSMPPT	via	an	RJ-11	MeterBusTM cable and the TS 
unit is used as a bridge to upload the new software to the Meter accessory.

For	both	situations,	the	firmware	upgrade	procedure	is	the	same	as	outlined	in	the	previous	Sec-
tion 6.2.

Please	refer	to	the	Tech	Support	page	on	the	Morningstar	website	if	you	have	difficulty	upgrading	
your	controller’s	firmware.
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7.1 Overview
Morningstar controllers with Ethernet connectivity will serve a basic collection of webpages en-
abling the user to:

view real-time system data•	
log historical system data•	
modify controller settings•	

To access the unit’s served webpage from a computer on the network, open an internet browser 
(such as Internet Explorer or Firefox) and enter the factory default IP address of the product. (For 
example, the TriStar MPPT has a factory default IP address of 192.168.1.253.)

These served webpages are not customizable in layout or data displayed and only one control-
ler’s data can be viewed per page.

7.2 Port Information
Controllers with web serving capability use the standard HTTP Port 80 for communications. In 
addition, Port 502 is used for MODBUS TCPTM communication. 

To	access	the	controller	remotely,	the	router	to	which	the	unit	is	connected	must	be	configured	for	
port	forwarding.	Port	forwarding	commands	the	router	to	direct	all	incoming	internet	traffic	on	a	
certain port to a computer or other device on your private network. In this case, we want to direct 
all incoming requests on port 502 to the Morningstar controller.

Optionally, you can also forward port 80 to the controller. By doing so, you will be able to remote-
ly access (from outside you network) web pages served by the unit.

There	are	many	different	router	models,	so	we	cannot	provide	specific	direction	in	this	document	
for	configuring	port	forwarding.	However,	the	website:	

   http://www.portforward.com 

provides a comprehensive list of routers and instructions for port forwarding.

Website Hosting via HTTP7.0
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E-mail Alerts / SNMP Traps

8.1 Overview
Ethernet equipped Morningstar products provide alerts via E-mail, SMS (text message), or SNMP 
trap.	Notifications	can	be	enabled	for	the	following	conditions:

Self diagnostics fault condition (i.e. battery voltage sense failure)•	
Self diagnostics alarm condition (i.e. high-temp current limit)•	
User-defined	event	(i.e.	battery	voltage	<	threshold,	load	current	>	threshold)•	

Such	alerts	can	be	configured	via	the	controller’s	network	settings	web	page	or	in	the	MSViewTM 
software.	A	maximum	of	four	separate	e-mail/SMS/SNMP	alerts	can	be	configured	per	device.

8.2 E-mail Alerts
E-mail forwarding is supported by Ethernet equipped Morningstar products. 

E-mail	alerts	can	be	configured	from	the	controller/inverter	network	settings	webpage	or	MS-
ViewTM. You will be prompted to enter the outgoing SMTP server address and username/pass-
word. Note: Most forms of webmail (Google, Yahoo, etc) are not supported as the outgoing 
SMTP server. Enter the recipient’s e-mail address and proceed through the steps to set your 
specific	alerts.

If the Ethernet equipped unit is on a MODBUSTM network (Morningstar products or otherwise), 
you	can	configure	the	alert	to	be	triggered	by	an	event	on	another	network	device.	You	must	
know the MODBUSTM address of the device you want to monitor for the alert. (For example: an 
Ethernet equipped TriStar MPPT may be on an EIA-485 network with 3 other Morningstar con-
trollers, and 2 MODBUSTM	enabled	PLCs.	The	TSMPPT	can	be	configured	to	monitor	the	state	of	
a MODBUSTM	variable	available	to	any	of	the	other	5	devices.	When	a	specified	condition	of	this	
MODBUSTM variable is present, the TSMPPT will generate an e-mail alert [or SMS/SNMP trap] 
and deliver it to the destination computer.)

Please	refer	to	the	specific	Ethernet	equipped	Morningstar	product	manual	for	detailed	informa-
tion	on	how	to	configure	these	alerts.

8.3 SMS Alerts (Text Messages)
SMS Text alerts can be sent by Ethernet equipped Morningstar products.

E-mail Alerts / SNMP Traps8.0
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SMS	alerts	can	be	configured	from	the	controller/inverter	network	settings	webpage	or	MS-
ViewTM. Proceed to enter the outgoing SMTP server address and username/password. Note: 
Most forms of webmail (Google, Yahoo, etc) are not supported as the outgoing SMTP server. 
This	step	will	be	the	same	as	if	you	were	configuring	an	e-mail	alert.

In	the	recipient’s	e-mail	address	field,	you	will	need	to	enter	the	cell	phone	@	the	cell	phone	
carrier’s	SMS	Gateway	(i.e.	8885553333@vtext.com).	Essentially	you	will	be	sending	an	e-mail	
to the recipient’s cell phone provider. The provider will then translate the e-mail into SMS format 
and deliver it to the recipient’s cell phone as a text message.

Contact the cell phone provider or perform an internet search (several websites exist listing these 
SMS Gateways) to determine the proper gateway address.

Please	refer	to	the	specific	Ethernet	equipped	Morningstar	product	manual	for	detailed	informa-
tion	on	how	to	configure	these	alerts.

8.4 SNMP Traps
Asynchronous	SNMP	traps	are	configured	and	behave	similarly	to	e-mail/SMS	alerts.	An	SNMP	
trap	receiver	is	specified	in	either	MSViewTM or the controller’s network settings webpage. When 
a	specified	condition	is	met	(alarm,	fault,	custom	event),	a	trap	is	sent	to	the	receiver,	notifying	it	
of the condition.

As with e-mail and SMS alerts, the Ethernet equipped controller may have traps triggered by 
conditions of other MODBUSTM enabled units on the network (EIA-485).
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Data Logging

9.1 Overview
Data logging is used to gather system relevant data and store it for later retrieval. Several Morn-
ingstar	products	will	perform	basic	data	logging	to	onboard	memory.	Please	refer	to	specific	prod-
uct documentation for information on the internal logging performed by these units. 

For more advanced logging, (i.e. specifying what data values to be logged, and at what interval) 
the use of either MSViewTM, a custom designed MODBUSTM application, or a 3rd party data ac-
quisition service is necessary.

9.2 MSViewTM

The MSViewTM software has the capability of performing high-resolution data logging for any 
number	of	variables	available	in	the	system.	Logging	intervals	are	custom	defined	by	the	user	
and	can	be	specified	down	to	a	minimum	of	one	second	(meaning	data	is	collected	at	a	maxi-
mum rate of once per second).

While logging, MSViewTM	continuously	saves	the	log	file	in	.csv	(comma	separated	values)	for-
mat. This very common format is compatible with nearly all spreadsheet and database programs. 

If you are using a controller with the capability of logging to onboard memory, MSViewTM will ex-
tract this data from the controller every time you establish a connection to it.

9.3 MODBUSTM Application
Morningstar controllers use the MODBUSTM protocol to communicate with 3rd party hardware, 
such as PCs and PLCs. A programming savvy user can create applications which will talk to 
Morningstar controllers using MODBUSTM and retrieve system information from the unit.

Morningstar products capable of communications with a 3rd party device have corresponding 
MODBUSTM	specifications	posted	on	the	Morningstar	website.	These	specifications	will	provide	a	
brief overview of the protocol, the functions supported, and data register locations for the model 
you are using.

Data Logging9.0
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9.4 Data Acquisition Service
Some companies provide data collection services for your renewable energy system. All the in-
terfacing, programming, and setup are done by the service provider. Usually, the service provider 
collects data and displays it on a secure website to be accessed at the customer’s convenience. 
Data can often be converted to a graphical format, making it easier to understand for customers 
without a technical background.

Because the service provider handles all the communication, connections and technical issues, 
this means of data collection can be both professional and cost effective. Contact a data service 
provider for more information.
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Network Security

General
Morningstar controllers/inverters do not contain any built-in security features or protections. The 
user	is	responsible	for	security	through	network	configuration	and	settings.	There	will	be	no	login	
or password required to communicate with the controller/inverter. If your system has internet ac-
cess,	use	of	a	firewall	is	highly	recommended	to	prevent	unauthorized	users	from	accessing	the	
controller.

Basic Security
If your Morningstar product will be connected to the internet, it is highly advised that it is pro-
tected	behind	the	firewall	of	another	device,	such	as	a	router.	LinksysTM brand routers are a cost 
effective	way	to	provide	a	moderate	amount	of	internet	security	(if	configured	properly).

Ethernet equipped Morningstar products will have an Ethernet Security DIP switch setting to al-
low/disable write commands to the unit’s internal memory. (i.e. TSMPPT - DIP Switch #8) This a 
safety feature to prevent unintended changes to custom settings, but it is not a replacement for 
proper network security. Never connect units to an open or unprotected network.

NOTE:  Adjustments to network settings and custom 
charging setpoints are always enabled via RS-232 or EIA-
485. The Ethernet Security swtich only enables/disables 
remote configuration via TCP/IP.

!
CAUTION:  Risk of Tampering
The Ethernet Security settings switch is NOT a replacement for network security. A network 
firewall should be used.

!
CAUTION:  Risk of Tampering
The Ethernet Security settings switch does not block write commands to devices bridged via EIA-
485. 

High-Security Applications
Applications with tighter security needs will require more advanced routers or other equipment. 
Wireless applications are an example; wireless transmission is much easier to intercept than is 
wired transmission. To reduce the risks of sending sensitive information wirelessly, data encryp-
tion	in	conjunction	with	a	firewall	should	be	used.	

Network Security10.0
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Figure 36. Digi TransPort Cellular Modem Family

For wireless cellular connections, the Digi TransPort Cellular Modem famiily provides enhanced 
security features for enterprise-class applications. (Shown above.) 
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Troubleshooting & Misc.

Basic Serial Communication Problems
If you are having problems communicating with a Morningstar product while using a serial to se-
rial (or serial to RJ-11) connection:

Make sure the device is powered with a battery or power supply. The device cannot com-•	
municate without power.
Verify that the serial cable is not a Null Modem or crossover cable.•	
Verify that no other programs or managers are attempting to use the same serial port.•	
Check to make sure your COM port settings are correct. (Section 5.3.3)•	
If using the controller’s Ethernet connection as well, remove the Ethernet cable.•	
Check the serial cable for continuity using a multimeter. The cable should have continuity •	
from	Pin1<->Pin1,	Pin2<->Pin2,	etc.	If	possible,	try	another	cable.
Shut down and restart PC. Try to reconnect.•	
Try another PC.•	

Serial Port Power with 3rd Party Devices
The built-in DB-9 serial ports on all Morningstar products are opto-isolated from the rest of the 
unit, meaning that power must be applied to the port via the serial cable connection. PC serial 
ports	will	provide	this	power	on	the	proper	pins	without	modification,	however,	other	products	
(such as Ethernet to serial converters, cellular modems, and wireless radios) may not provide 
proper power.

When choosing equipment that will connect via RS-232 to your Morningstar unit, you should 
know what port power is needed. Figure 37 is a basic pin diagram of a Morningstar DB-9 port: 

Figure 37. Morningstar DB-9 serial port pinout.

Troubleshooting & Misc.11.0
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Power must be applied as follows:
  + Power must be asserted on the DTR and/or RTS pins
  - Power must be asserted on the RTS and/or RX pins

Modifications	can	be	made	to	your	equipment	(or	RS-232	cable,	but	this	is	usually	more	difficult)	
so that the correct power is delivered to the Morningstar unit. Internally wiring several pins is 
usually all that is needed, but there is some equipment that does not provide negative (-) power 
at	all,	on	any	pin.	These	products	cannot	be	modified	to	communicate	with	Morningstar	units	via	
RS-232.

NOTE:  The TriStar MPPT has pins 4 and 6 internally 
connected, and pins 7 and 8 internally connected.

USB to Serial Problems
Be sure you have read Subsection 5.3 on Establishing A Connection with your morningstar de-
vice. A common problem is the use of a Virtual Com Port when using a USB to Serial connection. 
This Subsection should rectify any VCOM problems that may exist.

If you are still having problems:

There have been reports that some USB to Serial adapters do not work with Morningstar prod-
ucts. This is most often because the adapter output voltage is below the RS-232 electrical speci-
fication.	If	the	adapter	does	not	output	a	high	enough	voltage,	there	is	little	the	user	can	do	to	
remedy the situation aside from purchasing a new adapter with the proper output voltage levels. 
The Tripp Lite U209-000-R adapter described in Subsection 2.2.8 has been verified to work 
with all Morningstar products.

NOTE:  RS-232 line boosters are available which 
will amplify the signal voltage to the proper RS-232 
specifications. These can be found online or in most 
electronics stores

Also, the number of USB devices connected to your PC may have an effect on communication 
with your Morningstar controller/inverter. More USB devices connected to your PC, especially 
through a USB hub, the greater the likelihood of timing problems on the bus. Because the MOD-
BUSTM protocol used to communicate between a PC and controller/inverter is very timing-depen-
dent, timing problems can cripple communication capabilities. Unplug some of your other USB 
devices and attempt a connection again.

Connection Distance Limitations
The following table outlines the various maximum wire run distances between two devices using 
the interfaces described in the rest of this manual. Different protocols have different timing and 
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attenuation	requirements,	therefore,	the	following	figures	are	simply	a	guideline	as	many	factors	
will affect them. Remember: In general, the shorter the wiring, the less attenuation and/or timing 
problems will occur.

Interface Standard Maximum Distance
RJ-11 MeterBus 30 meters
RS-232 15 meters
RS-485 1.2 kilometers
USB 5 meters
RJ-45 Ethernet 100 meters

Table 4. Standard Cable Interface Max. Distances

Several devices can be used to increase these lengths. Active boosting USB cables, Ethernet 
switches and RS-232 line boosters can extend the length of their respective communication lines. 

Morningstar Network LED Indicators

Meter Hub LEDs

Status LED LED State
ON (green) OFF

Port B Power to Hub / correct network 
connection

No power to Hub

Ports 1-4 Power to port / correct network 
connection

No devices connected to port / device 
connected does not supply power / 
wiring error or broken network cable

Table 5. Meter Hub LED Indicator(s) States

LED OFF: Refer to Table 2 for a list of devices which will supply power.

------------

MSC Status LED

Status LED Indication Notes
Off No bus power or reversed polarity Check bus power and polarity
Green Power OK, No data on network Wiring OK, Ready for data
Green / Red Flicker Data on network Network OK
Orange Data Error Power down & try again

Table 6. MSC Status LED Indicator States

52 Troubleshooting & Misc.
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RSC-1 Status LED

Status LED Indication Notes
Off No bus power or reversed polarity Check bus power and polarity
Green Power OK, No data on network Wiring OK, Ready for data
Green / Red Flicker Data on network Network OK
Orange Reversed A & B data lines Check network wiring

Table 7. RSC-1 Status LED Indicator States

------------

Ethernet Jack Status LEDs

Condition Green LED Yellow LED 
Network Connection OK ON OFF
Network Activity ON Blinking
Error OFF ON

Table 8. Ethernet Jack Status LED Indicator States

Using MOXA MGate Series Ethernet to Serial MODBUS Converters
Some minor adjustments need to be made to the MOXATM MGateTM device before it is able to 
communicate	properly	with	a	non-TSMPPT*	controller.	Modification	to	the	handshake	lines	needs	
to be as follows:

Pins 4(DTR) and 6(DSR) must be wired together. •	
Pins 7(RTS) and 8(CTS) must be wired together.•	
In the MOXA•	 TM	configuration	manager,	enable	flow	control	DTR/DSR.

*If using the MGateTM with a TSMPPT, no adjustment to the device is necessary.

These changes are most easily made by removing the cover of the MOXATM device and soldering 
the pins of the serial port directly. Another way to achieve the same effect is to make a custom 
serial cable which introduces the proper connections between the devices.

Using a straight-through serial cable to connect the MOXATM MGateTM to the non-TSMPPT unit, 
the wiring should be as follows:
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1
2
3
4
5
6
7
8
9

 1 [unused]
(2) TX 
(3) RX
(4) DTR
(5) GND
 6 [unused]
(7) RTS
 8 [unused]
 9 [unused]

MOXA MGate
Serial Port

Morningstar
Serial Port

Straight Through
Serial Cable

Figure 38. MOXA MGate pin adjustment.

EIA-485 Bridging Notes

Controllers with EIA-485 bridging capability will bridge •	 all MODBUS TCPTM communica-
tions arriving from the Ethernet port to the EIA-485 network. 

Bridging must be enabled for the controller to send out e-mail, SMS, or SNMP traps trig-•	
gered by the state of a device elsewhere on the network.

With bridging enabled, the DB-9 RS-232 connection on the controller cannot be used. •	
EIA-485 and RS-232 ports share the same internal hardware and communication errors 
will result.

Enabling bridging allows the controller to serve as a 485 master. •	

Trendnet TE100-S5 Ethernet Switch Compatibility
The TS-MPPT-60 Ethernet interface will not work properly with the Trendnet TE100-S5 Ethernet 
switches	without	a	wiring	modification.	Trendnet	switches	have	their	Tx+	and	Tx-	lines,	and	their	
Rx+ and Rx- lines, swapped. These switches may work with a PC because most computers sup-
port auto-polarity (automatic adjustment to this swapped polarity). 

The TriStar MPPT Ethernet hardware does not support auto-polarity. This means that a wiring 
modification	must	be	made	if	you	would	like	to	use	the	TSMPPT	with	the	Trendnet	switch.

One end of the Ethernet cable should have the following pinout:

Troubleshooting & Misc.54
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                  T-568B                
         --------------------------   
  Pin     Color         Pin Name   
  ---       -------------         --------    
   1     Orange Stripe       Tx+          
   2     Orange                  Tx-          
   3     Green Stripe         Rx+           
   4     Blue              
   5     Blue Stripe       
   6     Green                   Rx-           
   7     Brown Stripe      
   8     Brown                

The other end should have this pinout:

                  T-568B                
         --------------------------   
  Pin Color  Pin Name   
  ---       -------------        --------    
   1     Orange                  Tx-          
   2     Orange Stripe       Tx+          
   3     Green                   Rx-           
   4     Blue              
   5     Blue Stripe       
   6     Green Stripe         Rx+           
   7     Brown Stripe      
   8     Brown                

NOTE:  This wiring modification will be necessary when 
using the TriStar MPPT with any Ethernet switches having 
swapped Tx+/- and Rx+/- lines.

Please visit our Tech Notes page on www.morningstarcorp.com for regularly updated trouble-
shooting tips and tricks.
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56 Appendix I  -  TSMPPT Networking

I. Introduction
Certain models of the TriStar MPPT family of charge controllers have Ethernet ports and web 
features. These models can be connected to your home network so that operating information 
can be displayed on any computer on the network.

This Appendix covers the steps required to connect your ethernet-enabled TriStar MPPT con-
troller	to	your	home	network.	Instructions	are	also	included	to	configure	your	network	router	to	
allow remote access to your TriStar MPPT via the internet. For users that only need to access the 
TriStar MPPT from within their home network, the Remote Access steps are not required. Only 
set up remote access if you would like to view system performance on a computer or other net-
work device outside of your home network via the internet.

II. Connect to Local Area Network (LAN)
The following section will guide you through the process of connecting your TriStar MPPT con-
troller to your home/business local network.

Getting Started

The TriStar MPPT was designed for easy setup on your home or business network through 
DHCP.	DHCP	is	a	service	that	automatically	assigns	a	network	configuration	to	a	computer	or	de-
vice that appears on your network. The vast majority of residential and business network routers 
support DHCP and the service is usually turned on by default. Since DHCP is enabled by default 
in the TriStar MPPT, the network settings will be automatically assigned when connected.

How can I tell if DHCP is enabled on my network?
 If you have residential or business DSL, Cable, Fiber, or satellite internet service and the net-
work router was provided by the internet provider, chances are really good that DHCP is already 
enabled. Just to be sure, you can go to any computer on your network and check its network set-
tings.

Obtain info using a Windows PC
  Click the start menu button
  Choose the Run... menu item
  Type cmd in	the	Open	text	field	and	click	OK
  At the prompt type ipconfig /all and hit enter. (note: there is a space between the “g” and “/”)
  Network information similar to the screenshot below will be displayed
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  Figure	1.	Windows	PC	ipconfig	network	info

In	figure	1	above,	the	arrow	points	to	the	DHCP	information.	If	your	computer	has	DHCP	en-
abled, then your network supports DHCP. Proceed to Step 1 in this section to connect your 
TriStar	MPPT	controller	to	your	network.	If	DHCP	is	disabled,	you	will	need	to	configure	the	
TriStar MPPT with the correct network settings before proceeding. Follow the steps in Appendix 
A:	Manual	Network	Configuration.

Obtain info using a Mac
  Click the Apple icon in the top left corner
  Select “System Preferences” from the menu
  Click the “Network” icon under Network & Internet
  Choose the network adapter to view the network info

If your computer has DHCP enabled, then your network supports DHCP. Proceed to Step 1 in 
this section to connect your TriStar MPPT controller to your network. If DHCP is disabled, you will 
need	to	configure	the	TriStar	MPPT	with	the	correct	network	settings	before	proceeding.	Follow	
the	steps	in	Appendix	A:	Manual	Network	Configuration.
   

What happens if my local network does not have DHCP enabled, but I connect the 
TriStar MPPT anyway?
 The TriStar MPPT will search for a period of time for a valid DHCP server. If no server is found, 
the TriStar MPPT will default to the network settings listed in Appendix B.

The default network settings may or may not be compatible with your network. Because your net-
work	does	not	support	DHCP,	the	TriStar	MPPT	could	not	obtain	a	network	configuration.	You	will	
need to verify if the default settings are compatible with your network and modify them if neces-
sary.	Follow	the	steps	in	Appendix	A:	Manual	Network	Configuration.

Step 1

 Connect the TriStar MPPT to your network using an Ethernet cable. The unit must be powered 
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up to communicate. Before proceeding to the next step, allow 5 minutes for the controller to con-
nect to the network and acquire its network settings.

Step 2

Next, connect to the controller using a computer on the network. 

Microsoft PC
Open a web browser1. 
In the internet address bar type the following:2. 

  http://tsmpptXXXXXXXX/test.html

where “XXXXXXXX” is the 8-digit serial number of the controller. The serial number can be 
found on the label on the side of the unit. This address is the controller’s NETBIOS name, 
which is a permanent address that always points to the controller on the network. 
A test page should load with links to the Live View and Network Setup pages.3. 
Click the Live View link to view real time operting information.4. 
You may want to bookmark the page for future reference.5. 

 

NOTE:  
These steps may work for some Apple Mac and Linux operating systems that support NETBIOS.

  
Final Notes

Congratulations! At this point the controller is successfully connected to your network. Follow-
ing are a few notes about routinely connecting to your TriStar MPPT on your home or business 
network.

You can now connect to the TriStar MPPT using a web browser, MSView, or any other •	
software that supports the TriStar MPPT.
Windows PC computers can always access the TriStar MPPT using its NETBIOS name •	
(tsmpptXXXXXXXX).
Apple Mac computers may not support the use of NETBIOS names. You will have to use •	
the	discovery	tool	to	find	the	controller	on	the	network.
The IP address assigned by DHCP may change periodically and is not a reliable way to •	
connect to your controller. However, if you manually assigned network settings then the IP 
address will never change.
MSView can connect to the TriStar MPPT using the IP address or NETBIOS name. We •	
recommend using the NETBIOS name since it never changes. If you save the workspace, 
its better to use the NETBIOS name so that MSView always reconnects properly.
At this point, the TriStar MPPT cannot be accessed outside of your home or business •	
network. See Section III: Configure Remote Access for details on how to connect to the 
TriStar MPPT from remote locations. 
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III. Configure Remote Access
Configure	remote	access	to	allow	communication	with	your	TriStar	MPPT	from	any	computer	or	
device on the internet. Use MSView or a web browser to view your solar system’s real-time oper-
ating information.

NOTE:  
Before proceeding, make sure the TriStar MPPT is correctly configured and connected to your home/
business network per the directions in Section II.

NOTE:  
Because there are many different types and manufacturers of network routers, the exact steps required 
cannot be fully documented here. However, details are provided on where to get further information.

!
CAUTION:  
All incoming requests addressed to controllers and devices that are connected (bridged) to the EIA-485 
port on the TriStar MPPT will be passed both READ and WRITE modbus requests without exception. 
Setting switch #8 on the TriStar MPPT only prevents WRITE requests to the local controller. For this 
reason, we do not recommend enabling remote access to systems with bridged EIA-485 networks unless 
extra network security measures are implemented. 

Is this secure?
The	vast	majority	of	viruses,	malware,	scripts,	etc	are	designed	to	exploit	security	flaws	in	ma-
jor operating systems and their software. Malicious attackers wishing to do harm will only have 
access to the TriStar MPPT. The TriStar does not have an operating system or web browser to 
exploit. It only accepts and responds to properly structured MODBUS TCP requests. If setting 
switch #8 is in the OFF position, the controller will only allow requests to read information and will 
not	allow	requests	to	write	data.	While	anything	is	possible,	it	is	unlikely	that	this	configuration	
poses	a	significant	security	risk.	
 It is also worth noting that the networking and charge controller functions of the TriStar MPPT 
are separate and executed by two (2) separate processors. If the network processor crashes for 
any reason, the charge controller functionality will continue unaffected.

Configure the Network Router and TriStar MPPT
A router provides a gateway between the internet and your private local network. A router is usu-
ally	provided	to	DSL,	cable,	fiber,	and	satellite	customers	by	their	internet	service	provider	(ISP).	
The	router	connects	to	the	incoming	phone	line,	cable	coax,	or	fiber	line	and	provides	one	(1)	or	
more Ethernet ports for your home/business computers.

Most	network	routers	have	a	web	interface	for	configuration.	This	interface	is	usually	protected	
by password. If your router was supplied by your ISP (Cable, DSL, satellite company), they can 
provide	you	with	the	login/password	needed	to	access	the	router	configuration.	If	you	purchased	
and installed your own router, the factory default password should be provided in the router docu-
mentation.

Step 1 - Retrieve the Current TriStar MPPT Network Settings
Open a web browser on any computer on your local networka. 
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Open the TriStar MPPT live view webpageb. 
Click the “Network” link at the top of the pagec. 
Write down all the information in the Current Network Settings sectiond. 
Also note under the “Settings” section if “Obtain IP address from DHCP server” is selected.e. 

Step 2 - Login to the network Router
Open a web browser on any computer on your local networka. 
Enter the IP of the “Default Gateway” listed in the  TriStar MPPT network settingsb. 
When prompted enter the login/password information for the routerc. 
Keep this browser window open since access to the router settings will be needed throughout d. 
these instructions

Step 3 - Program the TriStar MPPT with Static Network Information
If	the	TriStar	MPPT	is	configured	for	DHCP,	you	will	need	to	disable	DHCP	and	specify	your	own	
static network settings. If a Static IP address is already assigned to the TriStar MPPT, you can 
skip Step 3 and go straight to Step 4.

Open the web browser that contains the router settings from Step 2a. 
Find the DHCP range (dynamic IP range) under the DHCP settings. It may look something b. 
like this:

   Dynamic IP Range
  Range Start :         192 . 168 . 1 . 100
    Range End :         192 . 168 . 1 . 149

Pick an IP that lies c. outside of this range. For the example range above, 192.168.1.50 would 
be a good choice
Browse back to the network settings page in the TriStar MPPT live viewd. 
In the Settings section, change the selection from “Obtain IP address from DHCP server” to e. 
“Use Static IP address”
In	the	IP	Address	fields,	enter	the	IP	chosen	in	step	c.f. 
Fill out the rest of the network settings with the info obtained in Step 1. (essentially, copy the g. 
info from the Current Settings section on the same page)
Click the “Save” button to use  the new settingsh. 

Step 4 - Setup Port Forwarding
Next, you need to setup port forwarding. Port forwarding commands the router to direct all incom-
ing	traffic	from	the	internet	on	a	specific	port	to	a	computer	or	device	inside	your	private	network.	
In this case, you want to direct all incoming requests on port 502 directly to the TriStar MPPT. 

Addtionally, you may also want to forward port 80 to the TriStar MPPT. This will allow you to view 
the TriStar Web View pages from any computer on the internet. This is not required however.

There	are	many	different	router	models	so	we	cannot	provide	specific	directions	in	this	document	
for	configuring	port	forwarding.	However,	the	website:

    http://www.portforward.com
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provides a comprehensive list of routers and instructions for forwarding ports. The forwarding 
information for the TriStar MPPT is as follows:

To enable remote access to your TriStar MPPT using MSView or other 3rd party software
IP:    Static IP assigned to the controller in Step 3f
port:   502  (some routers ask for a range of ports, in this case specify 502 to 502)
protocol:  TCP

If you want to view TriStar Live View webpages from any computer on the internet, the fol-
lowing additional port must also be forwarded in addition to port 502.
IP:    Static IP assigned to the controller in Step 3f
port:   80  (some routers ask for a range of ports, in this case specify 80 to 80)
protocol:  TCP

Step 2 - Set up Dynamic DNS Service

Many ISPs allocate dynamic IP addresses to their customers. In plain English this means that the 
public	address	that	uniquely	identifies	your	home/business	router	on	the	internet	changes.	This	is	
equivalent to having your mailing address change randomly. The postal service can’t deliver your 
mail if they don’t know your address! 

Your ISP can tell you if you have a static IP or dynamic IP. If you have a static IP, your address 
never changes and you can skip this section - go straight to Section IV - Testing Your Connec-
tion.	If	you	have	a	dynamic	IP	you’ll	need	a	reliable	way	to	find	your	router’s	address	so	that	you	
can always contact your TriStar MPPT controller.

The solution is to use Dynamic DNS Service (DDNS). DDNS maps a static internet address to 
your home network’s dynamic IP. A client must be installed on a computer in your network which 
will automatically update the DDNS when your router’s public IP has changed.

NOTE:  
Many modern routers now support DDNS which eliminates the need to run a client on your home 
computer. If your router supports DDNS, it can be configured to automatically update the DDNS servers 
whenever the IP address changes. Check your router’s documentation or check the approved vendors 
list at http://www.dyndns.com.
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   Figure 2. Dynamic DNS service

Figure	2	above	illustrates	how	DDNS	works.	Dynamic	DNS	servers	are	notified	by	a	computer	on	Jack’s	pri-
vate network whenever the router IP changes. The address: JacksHouse.dyndns.org points to the DDNS serv-
ers which in turn forward the request to the latest IP address of Jack’s Private Network.

Who provides this service and how much does it cost?
We recommend using Dynamic DNS service provided by www.DynDNS.com. It’s free, reliable, and has a 
proven track record. However, there are other free DDNS services that will work just as well. Detailed setup 
information is available on their websites.

IV. Multi-Controller Networking Options

Two or More TriStar MPPT Controllers
Whenever possible, network multiple TriStar MPPT controllers using Ethernet. This net-
work scheme results in the lowest cost and most control over each controller in the network. 
TriStar MPPT controllers that do not have Ethernet ports should be connected via EIA-485 (see 
the next section)

Be sure to set the Ethernet Security settings switch (switch #8) to Disable Writes if the Ethernet 
network is accessible via the internet.

TriStar MPPT Controller(s) + Other Morningstar Products
A TriStar MPPT 60 can be connected to other Morningstar products on a network using the 
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built-in EIA-485 interface. The TriStar MPPT 60 connects to a network router using the Ether-
net port. All devices in the system are connected together on a EIA-485 bus. Incoming requests 
from the LAN or Internet that are addressed to devices on the network are bridged through the 
TriStar MPPT 60 onto the EIA-485 bus.

For products such as the Relay Driver that have a serial port, an EIA-485 adapter (model:RSC-1) 
can	be	used	to	connect	to	the	EIA-485	bus	as	shown	in	figure	3	below.		Products	that	do	not	
have a serial port require an additional Meterbus adapter (model: MSC) to convert the RJ-11 
interface to serial.

Figure 3. Networking Morningstar products that do not have Ethernet ports.

The EIA-485 bridging feature must be enabled in the network settings of the TriStar MPPT 60 
controller as follows:

Open the TriStar Live View webpagea. 
Click the “Network” link at the topb. 
Under the “Settings” section, check the box for the “c. Bridge Ethernet MODBUS requests to 
EIA-485 network” option.
Click the “Save” buttond. 

NOTE:  
The RSC-1 EIA-485 adapter requires power from the battery or DC-DC converter to power the bus. The 
RSC-1 can be powered directly from a 12V system battery. For 24 or 48V systems, a DC-DC power 
converter is required.

!
CAUTION:  
All incoming requests addressed to controllers and devices that are connected (bridged) to the EIA-485 
port on the TriStar MPPT will be passed both READ and WRITE modbus requests without exception. 
Setting switch #8 on the TriStar MPPT only prevents WRITE requests to the local controller. For this 
reason, we do not recommend enabling internet access to systems with bridged EIA-485 networks 
unless extra network security measures are implemented. 
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V. Additional Info

Manual Network Configuration

For	networks	that	do	not	support	DHCP,	the	TriStar	MPPT	must	be	configured	manually.	Follow	these	
steps	to	manually	configure	the	network	settings	for	the	TriStar	MPPT.

Open a web browser on any computer on your local networka. 
Enter the IP of the “Default Gateway” listed in the network settings information. Instructions b. 
for obtaining the network information are provided in the introductory notes in Section II. 
When prompted, enter the login/password information for the router. If you do not know this c. 
information, contact your ISP or consult the router documentation for the factory default login/
password.
Find	the	DHCP	range	(dynamic	IP	range)	under	the	DHCP	settings	in	the	router	configuration	d. 
menus. It may look something like this:

   Dynamic IP Range
  Range Start :         192 . 168 . 1 . 100
    Range End :         192 . 168 . 1 . 149

Pick an IP that lies e. outside of this range. For the example range above, 192.168.1.50 would 
be a good choice
Browse to the network settings page in the TriStar MPPT live viewf. 
In the Settings section, change the selection from “Obtain IP address from DHCP server” to g. 
“Use Static IP address”
In	the	IP	Address	fields,	enter	the	IP	chosen	in	step	c.h. 
Fill out the rest of the network settings with the info obtained in the introductory notes in Sec-i. 
tion II. 

Default TriStar MPPT Settings

Port Assignments
Port 80:    HTTP Server
Port 502:   MODBUS via TCP/IP
Port 161:   SNMP Agent Port

Network Settings
Static IP address:  192.168.1.253
Subnet Mask:   255.255.255.0
Default Gateway:  192.168.1.1.
Primary DNS   192.168.1.1
Secondary DNS  0.0.0.0
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65Morningstar Product Connectivity Manual

Bridged Ethernet MODBUS requests to the EIA-485 network are Disabled.

SNMP MIB file TSMPPT.mib can be downloaded from the HTTP Server’s root directory. A link is also provid-
ed on the Network settings page.
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1. INTRODUCTION 
 
 
Thank you for choosing a Powersine DC to AC inverter as your power source. The 
Powersine inverter series are one of the most sophisticated inverters available today. With 
high reliability, efficiency and sine quality as our most important design goals, the Powersine 
inverter series is developed to serve you with safe and trouble free operation for years. 
 
Your Powersine inverter features an advanced micro processor control system with a 
MOSFET power stage and a low loss toroidal transformer. This toroidal transformer in 
combination with well over dimensioned power components, ensures a very reliable 
operation, so that extreme overload conditions, like startup of compressors or pumps, can be 
handled safely. 
 
To get optimal feedback from your inverter while operating, a build in diagnosis system will 
warn you optically by different flash sequences, depending on the error situation. See the 
troubleshooting chapter for the flash sequence table. Also, the inverter will warn you 
acoustically before it’s going to shut down in a low battery, overload or high temperature 
condition (except PS200-xx models). 
 
To get optimal performance and safe operation from your inverter, it must be installed and 
used properly. Please read this manual very carefully, especially the warning and caution 
statements, before installing and using your Powersine inverter. 
 
 
 
2. INSTALLATION 
 
 
 2.1  Placement of the inverter 
 

  
 
 1. Ceiling mounting        :  Not recommended 
 2. Floor mounting        :  OK 
 3. Vertical wall mounting, fan at bottom :  OK (beware of small objects falling through 
                  the ventilation openings on top)    
 4. Vertical wall mounting, fan on top  : Not recommended 
 5. Horizontal wall mounting     : OK 
 
 For best operating results, the inverter should be placed on a flat surface. To ensure a 
 trouble free operation of the inverter, it must be used in locations that meet the following 
 requirements : 
 
 a. Avoid any contact with water on the inverter. Do not expose the inverter to rain or   
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  moisture. 
 
 b. Do not place the unit in direct sunlight or other high temperature environments.   

  Ambient air temperature should be between 0 °C and 40 °C (humidity < 95% non   
  condensing). Note that in some extreme situations the inverter’s case temperature can 

  exceed 70 °C. 
 
 c. Do not obstruct the airflow around the inverter. Leave at least 10 centimeters clearance 
  around the inverter. Do not place items on or over the inverter while it’s operating.  
  When the inverter is running to hot, it will shut down until a safe temperature level is  
  reached to restart the inverter. 
 
 d. Never use the inverter at locations where there is gas or explosion danger, like for  
  example directly on top of batteries. 
 
 e. Do not expose the inverter to dusty environments 
 
 
 2.2  The “Remote on/off” function (PS600-12 up to PS800-48 models only) 
 
 The Powersine 600-12 up to 800-48 models are equipped with “Remote on/off” 
 terminals for connection to an external on/off switch. The two wires of the external switch 
 must be connected to these terminals as indicated below. The slide switch on the  
 frontpanel must be moved to the right (factory setting is left) when operating the unit by a  
 remote switch as shown below : 
 

 max. 50 meters

remote spst
switch

control by remote switchcontrol by local switch

 
 
 The local on/off switch on the frontpanel always overrides the remote switch. So in order 
 to use the remote switch, the local on/off switch must be in the ‘on’ or ‘auto standby’ 
 (ASB) position. 
 

 

CAUTION  
 

 
 
 
MAKE SURE THAT WHEN INSTALLING THE REMOTE SWITCH, THE 
BATTERY IS NOT CONNECTED YET. 
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 2.3  Battery requirements  
 
 For correct operation, the battery voltage should be between 0.92xVnom and 1.23xVnom 
 where Vnom is 12V, 24V or 48V depending on model, and must be able to supply 
 sufficient current to your inverter. The following table displays the recommended battery 
 capacity per inverter type : 
 

Inverter type : Iin at Pnom : Recommended battery cap. : 

PS200-12 18 ADC ≥ 50 Ah 
PS200-24 9 ADC ≥ 30 Ah 

PS200-48 4 ADC ≥ 20 Ah 

PS300-12 26 ADC ≥ 100 Ah 

PS350-24 15 ADC ≥ 60 Ah 

PS450-48 7 ADC ≥ 30 Ah 

PS600-12 47 ADC ≥ 200Ah 

PS800-24 29 ADC ≥ 120Ah 

PS800-48 14 ADC ≥ 60Ah 
 For short time inverter usage the recommended battery capacity can be halved. The inverter shuts down when 
 the battery voltage is below approx. 0.88xVnom or above 1.3xVnom. In a low or high battery situation the 
 inverter is generating one beep per second to inform you about a possible inverter shut down (except PS200-
 xx models). This acoustical message will start at a battery voltage which is close to the shutdown voltage.  
 

 
 

 

CAUTION  
 

ALL 12V INVERTERS MUST BE CONNECTED ONLY TO A 12V 
BATTERY. 
The inverter will not operate from a 6V battery and will be damaged when 
connected to battery voltages higher than 24V. 
ALL 24V INVERTERS MUST BE CONNECTED ONLY TO A 24V 
BATTERY. 
The inverter will not operate from a 12V battery and may be damaged 
when connected to battery voltages higher than 31V. 
ALL 48V INVERTERS MUST BE CONNECTED ONLY TO A 48V 
BATTERY. 
The inverter will not operate from a < 40V battery and may be damaged 
when connected to battery voltages higher than 60V. 

 
 2.4  Connection to the battery 
 
 Unless it is absolutely necessary, TBS advises not to extend the battery wires. Extending 
 the battery wires may increase system losses and can cause inverter malfunctioning. If it 
 is unavoidable to extend these wires, use a wire gauge of at least 1.5 times larger than 
 the ones supplied with the inverter. Maximum recommended battery wire length is approx. 
 3 meters. 
 
 2.4.1 General precautions about working with batteries 
 
  1. Working in vicinity of a lead acid battery is dangerous. Batteries can generate   
   explosive gases during operation. Never smoke or allow a spark or flame in vicinity 
   of a battery. Provide sufficient ventilation around the battery. 
 
  2. Wear eye and clothing protection. Avoid touching eyes while working near batteries.   
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   Wash your hands when done. 
 
  3. If battery acid contacts skin or clothing, wash immediately with soap and water. If  
   acid enters eye, immediately flood eye with running cold water for at least 15   
   minutes and get medical attention immediately.  
   
  4. Be careful when using metal tools in vicinity of batteries. Dropping a metal tool onto 
   a battery might cause a shorted battery and an explosion. 
 
  5. Remove personal metal items such as rings, bracelets, necklaces, and watches  
   when working with a battery. A battery can produce a short-circuit current high   
   enough to weld a ring or the like to metal, causing severe burns. 
 
 

 

 

CAUTION  
 

 
THE RED WIRE MUST BE CONNECTED TO THE POSITIVE (+) 
TERMINAL AND THE BLACK WIRE TO THE NEGATIVE (-) 
TERMINAL OF THE BATTERY. 
Reverse polarity connection of the battery wires can damage the 
inverter! Damage caused by reversed polarity is not covered by the 
warranty. Make sure the powerswitch is in the OFF ‘0’ position before 
connecting the battery. 
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 2.5  Connecting the load 
   
 Before you connect your appliance(s) to the inverter, always check it’s maximum power 
 consumption. Do not connect appliances to the inverter needing more than the nominal 
 power rating of the inverter continuously. Some appliances like motors or pumps, are 
 drawing large inrush currents in a startup situation. In these situations, it is possible that 
 the startup current exceeds the overcurrent trip level of the inverter. In this case the output 
 voltage will shortly decrease to limit the output current of the inverter. If this overcurrent 
 trip level is continuously exceeded, the inverter will shut down and restart within 18 
 seconds. In this case it is advisable to disconnect this appliance from the inverter, since it 
 requires to much power to be driven by this inverter. Note that at higher ambient 
 temperature levels, the overload capacity of the inverter is reduced. 
 
 

 

WARNING  
 

 
 
WHEN CONNECTING MORE THAN ONE APPLIANCE TO THE 
INVERTER, IN COMBINATION WITH A COMPUTER, NOTE THAT IF 
ONE OF THE APPLIANCES IS STARTING UP, IT CAN CAUSE YOUR 
COMPUTER TO REBOOT DUE TO A SUDDEN VOLTAGE DROP.  

 
 

 

CAUTION  
 

 
 
NEVER CONNECT THE INVERTER’S OUTPUT TO THE AC 
DISTRIBUTION GRID, LIKE YOUR HOUSEHOLD AC WALL OUTLET. 
IT WILL PERMANENTLY DAMAGE THE INVERTER! 

 
 
 2.6  Activating the inverter 
 
 When all the above requirements are checked and satisfied and all connections are made, 
 it’s time to turn on your Powersine inverter by pushing the powerswitch in the ‘I’ position 
 (see top label for pushdirection). After a short two tone beep (except PS200-xx models), 
 indicating that all internal circuits are checked, the sinewave shaped output voltage is 

 gently rising until 230V/50Hz ± 2% (or 115V/60Hz ± 3%) is reached. 
 
 When the inverter is not supplying power to an appliance for a longer time, it’s 
 recommended to use the inverter in the "Auto Standby" (ASB) mode to heavily reduce the 
 inverter's own power consumption. In this case the power switch must be pushed in the  
 'II' position. In the ASB mode the inverter will generate a testpulse on it's output once per 
 second, to check if there is a load applied. When the ASB mode is activated (by 
 generating a reversed two tone beep, (except PS200-xx models), the indicator LED will 
 be continuously on for 4 seconds while the inverter outputs a continuous 230V (or 115V) 
 sinewave. After this 4 seconds the continuous output will change to a pulsed output, 
 indicated by a flashing indicator LED. When a load is connected to the inverter output (or 
 switched on) drawing more than approx. 5W, 12W or 15W (depending on model), the  
 inverter jumps to the continuous mode immediately, delivering power to the load. When  
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 the load is disconnected again (or switched off), the indicator LED starts flashing again  
 after 4 seconds, and the inverter jumps back to the pulsed output ASB mode. This way 
 the inverter automatically jumps to a low power 'sleep' mode when there is no power  
 demand on the output. 
 
 Note that some loads like TV/video equipment (with standby mode) and alarm clocks 
 need continuous power so that the ASB mode can not be used. With some small non 
 compensated loads, it is possible that the inverter jumps from continuous output to pulsed 
 output and vice versa all the time. In this case you have to connect a small additional load 
 to the AC output. 
 
 

 
 
 
 

WARNING  

 
IF THE INVERTER JUMPED INTO AN ‘ERROR MODE’ (SEE 
CHAPTER 3.1) DUE TO AN OVERLOAD OR SHORT CIRCUIT, THE 
INVERTER WILL AUTOMATICALLY RESTART AFTER ABOUT 18 
SECONDS. 
In case of an overtemperature error, the inverter will automatically restart 
after it has reached an acceptable temperature. Right before the inverter 
will restart, it will warn you with a short two-tone beep (except PS200-xx 
models). 
NEVER SERVICE THE AC CONNECTIONS WHEN THE INVERTER IS 
STILL RUNNING IN AN ERROR MODE! 
 

 

 

WARNING  

 
THE BUILD IN LARGE ELECTROLYTIC CAPACITORS CAN HOLD 
SIGNIFICANT DC VOLTAGE WHEN THE BATTERIES ARE 
DISCONNECTED. 
To avoid sparks or short inverter operation, it is advisable to switch on 
the inverter for 10 seconds after battery disconnection, before you 
transport the inverter. 
 

 
 
3. TROUBLESHOOTING 
 
 
 3.1  The flash sequence table 
 
 Your Powersine inverter is equipped with a self diagnosis system, to inform you about the 
 cause of inverter shut down. To make this visible the red error/power LED on the 
 frontpanel of the inverter, can flash in four different sequences. The duration, or 
 timeperiod, of this sequence is about 1 second. During this timeperiod the red LED can 
 flash four times in a row at most. The number of flashes in this time period indicates the 
 cause of inverter shut down. 
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 In the next table you can find out what kind of flash sequence belongs to which error. 
 

Red LED conditions :  
 
� = LED flashing 
� = LED ON  
� = LED OFF  
 
Time period (1 second) Type of error  
���� Battery voltage too low, too high (one flash 

per second)  
���� Overloaded or shorted output 

(two flashes per second) 
���� Inverter temperature too high. Cooling down 

(three flashes per second) 
���� Inverter in ASB mode 

(four flashes per second) 

� → Power ON, inverter in normal operation 
 

� → Inverter OFF   
 
 3.2  Acoustical messages (except PS200-xx models) 
 
 To warn you before the inverter might shut down, the inverter is equipped with an 
 acoustical alarm. There are three kinds of acoustical messages depending on the cause 
 of possible inverter shutdown. These messages are related to the red LED blinking 
 sequences mentioned previously. 
 
  Message 1: One beep per second. The battery voltage has reached a too low or too 
       high level. If the battery voltage respectively decreases or increases any 
       further, the inverter shuts down. 
  Message 2: Two beeps per second. The inverter will shut down soon due to an 
       overloaded output. Note that at heavy overloads the alarm will not sound 
       due to too fast inverter shut down. 
  Message 3: Three beeps per second. The inverter will shut down when it’s    
       temperature is rising another three degrees Celsius.  
 
 
 3.3  Troubleshooting guideline 
 

PROBLEM : Inverter is not working (red LED OFF) 

 

Possible cause : Remedy : 
  

Power switch in OFF (0) position Push the power switch in the ON (1) 
position.  

Poor contact between the inverter’s battery 
wires and the battery terminals.  

Clean battery terminals or inverter wire 
contacts. Tighten battery terminal screws. 

Blown inverter fuse The inverter has to be returned for service.  

Very poor battery condition Replace battery 
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PROBLEM : ‘Battery voltage too low or too high’ error keeps on appearing  

  

Possible cause : Remedy : 
  

Poor battery condition Replace battery or charge it first 

Poor connection or inadequate wiring 
between battery and inverter, resulting in 
too much voltage drop  

When extending the battery wires of the 
inverter make sure you use the correct wire 

gauge (≥ 1.5 times larger than the fixed 
battery wires). It’s not advisable to extend 
the battery wires to more than 3 meters. 

General failure in your electrical system (in 
case of no direct battery connection)  

Check your electrical system or consult an 
electrical engineer to check it for you 

 
 

PROBLEM : ‘Overloaded or shorted output’ error keeps on appearing 

  

Possible cause : Remedy : 
  

Inverter is overloaded Make sure that the total power rating of the 
connected equipment is lower than the 
nominal inverter power rating. 

Connected equipment features a bad power 

factor (cosϕ at sinusoidal currents) 

reduce the required power consumption of 
the load. Please note that for example most 
computer loads feature a bad power factor, 
which causes a reduction of the maximum 
output power of the inverter by approx. 
20%. 

Connected equipment causes a short circuit 
at the inverter’s output 

Make sure that the connected equipment is 
not broken or malfunctioning. Check if the 
AC power cord between the inverter and 
the connected equipment is ok. Any 
physical damage on the power cord can 
produce a short circuit. Be careful in these 
kind of situations! 

Connected equipment produces a too large 
inrush current 

Try to power-up connected equipment 
successively, and not simultaneously. Or 
connect the load first and then turn-on the 
inverter. Otherwise stop using the 
connected load, it’s not suitable to drive it 
with this inverter 

 
PROBLEM : ‘Inverter temperature too high. Cooling down’ error keeps on 
appearing 

  

Possible cause : Remedy : 
  

Airflow around the inverter is obstructed Make sure there is at least 10 centimeters 
of clearance around the inverter. Remove 
any items placed on or over the inverter. 
Keep the inverter away from direct sunlight 
or heat producing equipment 
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Too high ambient temperature Move the inverter to a cooler place or 
provide additional cooling by an external 
fan 

 Note : Don’t turn off the inverter when it’s operating in an ‘Inverter temperature too high. 
    Cooling down’ error. The inverter needs this error time to cool down. 
 
 

PROBLEM : Inverter jumps between continuous mode and ASB mode all the time 

  

Possible cause : Remedy : 
  

Connected load is not compensated or the 
ratio between inrush current and continuous 
current is too large. 

Connect an additional load to the output. 

 
 If none of the above remedies will help solving the problem you encounter, it’s best to 
 contact your local TBS distributor for further help and/or possible repair of your inverter. 
 Do not open the inverter yourself, there are dangerous high voltages present inside. 
 Opening the inverter will directly void your warranty. 
 
 
4. WARRANTY / LIMITS OF RESPONSIBILITY  
 
 TBS Electronics (TBS) warrants this inverter to be free from defects in workmanship or 
 materials for 24 months from the date of purchase. During this period TBS will repair the 
 defective inverter free of charge. TBS is not responsible for any costs of the transport of 
 this inverter. 
  
 This warranty is void if the inverter has suffered any physical damage or alteration, either 
 internally or externally, and does not cover damage arising from improper use1), 
 attempting to operate the inverter with excessive power consumption requirements, or 
 from use in an unsuitable environment. 
 
 This warranty will not apply where the product has been misused, neglected, improperly 
 installed or repaired by anyone other than TBS. TBS is not responsible for any loss, 
 damage or costs arising from improper use, use in an unsuitable environment, improper 
 installing of the inverter and inverter malfunctioning. 
 
 Since TBS cannot control the use and installation (according to local regulations) of their 
 products, the customer is always responsible for the actual use of these products. TBS 
 products are not designed for use as cricital components in life support devices or 
 systems, that can potentially harm humans and/or the environment. The customer is 
 always responsible when implementing TBS products in these kind of  applications. TBS 
 does not accept any responsibility for any violation of patents or other rights of third 
 parties, resulting from the use of the TBS product. TBS keeps the right to change product 
 specifications without previous notice. 
 
 1) Examples of improper use are : 
  - Too high input voltage applied 
  - Reverse connection of battery polarity 
  - Mechanical stressed enclosure or internals due to harsh handling and/or incorrect 
   packaging 
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  - Backfeed via inverter output from external power source like public grid or generator 
  - contact with any liquids or oxidation caused by condensation 
 
 
5. TECHNICAL DATA 
 
 5.1  Powersine 200-12, 200-24 and 200-48 
 

TECHNICAL DATA 

 

 PS200-12 PS200-24 PS200-48 

Output power1) : @ Ta = 25°C    

       Pnom 175VA 175VA 175VA 

       P10minutes 210VA 220VA 220VA 

       Psurge 400VA 500VA 500VA 

Output voltage 230Vac ± 2% or 115Vac ± 2% 

Output frequency 50Hz ± 0.05% or  60Hz ± 0.05% 

Output waveform True sinewave (THD < 5%1) @ Pnom) 

Permissible cos ϕ of load 0.2 – 1 (up to Pnom) 

Input voltage (± 3% tolerance) :  

       Nominal 12Vdc 24Vdc 48Vdc 

       Range 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximum efficiency 90% 91% 93% 

No load power consumption at 
nominal input voltage 
[ASB] 

< 2.8W 
[0.6W] 

< 3W 
[0.8W] 

< 4W 
[1.2W] 

Operating temperature range 
(ambient) 

-20°C to +50 °C 

ASB threshold Pout = 12W Pout = 15W Pout = 15W 

Protections against Short circuit, overload, high temperature and low 
battery voltage 

Indications (by pre-programmed 
flashing sequences of the power 
LED) 

Power on, short circuit/overload, high temperature, 
high/low battery voltage and ASB mode 

DC input connection Two wires, length 1.5 meters, ∅ 4mm² 

AC output connection IEC-320 AC outlet 

Enclosure body size (l x h x w) 154 x 98 x 130mm (without mounting brackets) 

Protection class IP20 

Total weight 2.4 kg 2.4 kg 2.4 kg 

The inverter complies with the 
following standards : 

See page 16 
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 5.2  Powersine 300-12, 350-24 and 450-48 
 

TECHNICAL DATA 

 

 PS300-12 PS350-24 PS450-48 

Output power1) : @ Ta = 25°C    

       Pnom 250VA 300VA 300VA 

       P10minutes 330VA 360VA 450VA 

       Psurge 700VA 800VA 800VA 

Output voltage 230Vac ± 2% or 115vac ± 2% 

Output frequency 50Hz ± 0.05% or  60Hz ± 0.05% 

Output waveform True sinewave (THD < 5%1) @ Pnom) 

Permissible cos ϕ of load 0.2 – 1 (up to Pnom) 

Input voltage (± 3% tolerance) :  

       Nominal 12Vdc 24Vdc 48Vdc 

       Range 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximum efficiency 91% 93% 95% 

No load power consumption at 
nominal input voltage 
[ASB] 

< 3W 
[0.7W] 

< 3.5W 
[0.8W] 

< 6.5W 
[1.3W] 

Operating temperature range 
(ambient) 

-20°C to +50 °C 

ASB threshold Pout = 12W Pout = 15W Pout = 15W 

Protections against Short circuit, overload, high temperature and low 
battery voltage 

Indications (by pre-programmed 
flashing sequences of the power 
LED) 

Power on, short circuit/overload, high temperature, 
high/low battery voltage and ASB mode 

DC input connection Two wires, length 1.5 meters, ∅ 4mm² 

AC output connection IEC-320 AC outlet 

Enclosure body size (l x h x w) 184 x 98 x 130mm (without mounting brackets) 

Protection class IP20 

Total weight 3.5 kg 3.5 kg 3.5 kg 

The inverter complies with the 
following standards : 

See page 16 

 
 
 5.3  Powersine 600-12, 800-24 and 800-48 
 

TECHNICAL DATA 

 

 PS600-12 PS800-24 PS800-48 

Output power1) : @ Ta = 25°C    

       Pnom 500VA 600VA 600VA 

       P10minutes 600VA 800VA 800VA 

       Psurge 1000VA 1200VA 1250VA 

Output voltage 230Vac ± 2% or 115Vac ± 2% 

Output frequency 50Hz ± 0.05% or  60Hz ± 0.05% 
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Output waveform True sinewave (THD < 5%1) @ Pnom) 

Permissible cos ϕ of load 0.2 – 1 (up to Pnom) 

Input voltage (± 3% tolerance) :  

       Nominal 12Vdc 24Vdc 48Vdc 

       Range 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximum efficiency 92% 93% 94% 

No load power consumption at 
nominal input voltage 
[ASB] 

< 4.8W 
[0.4W] 

< 6.5W 
[0.7W] 

< 8.2W 
[0.5W] 

Operating temperature range 
(ambient) 

-20°C to +50 °C 

ASB threshold Pout = 15W Pout = 15W Pout = 15W 

Protections against Short circuit, overload, high temperature and low 
battery voltage 

Indications (by pre-programmed 
flashing sequences of the power 
LED) 

Power on, short circuit/overload, high temperature, 
high/low battery voltage and ASB mode 

DC input connection Two wires, length 1.5 meters, ∅ 10mm² 

AC output connection IEC-320 AC outlet 

Enclosure body size (l x h x w) 228 x 113 x 163mm (without mounting brackets) 

Protection class IP20 

Total weight 6.2 kg 6.2 kg 6.2 kg 

The inverter complies with the 
following standards : 

See page 16 

 Note : the given specifications are subject to change without notice 
 

 1) Measured with resistive load. Power ratings are subject to a tolerance of ± 4% and are 
  decreasing as temperature rises with a rate of approx. 1.2%/°C starting from 25°C.  
 2) Undervoltage limit is dynamic. This limit decreases with increasing load to compensate 
  the voltage drop across cables and connections. 
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6. DECLARATION OF CONFORMITY 
 
 

  
 
 
 MANUFACTURER  : TBS Electronics BV 
 
 ADDRESS     : De Marowijne 3 
          1689AR Zwaag 
          The Netherlands 
 
 Declares that the following products : 
 
 PRODUCT TYPE  : DC TO AC SINEWAVE INVERTER 
 
 MODELS     : - Powersine 200-12 
          - Powersine 200-24 
          - Powersine 200-48 
          - Powersine 300-12 
          - Powersine 350-24 
          - Powersine 450-48 
          - Powersine 600-12 
          - Powersine 800-24 
          - Powersine 800-48 
 
 Conform to the requirements of the following Directives of the European Union : 
 

EMC Directive 2004/108/EC 
Automotive Directive 95/54/EC 

RoHS Directive 2002/95/EC 
 
 The above products are in conformity with the following harmonized standards : 
 
 - EN61000-6-3 : 2001  EMC - Generic Emissions Standard 
 - EN61000-6-2 : 2005  EMC - Generic Immunity Standard  
 
 Low Voltage Directive (2006/95/EC) : EN60335-1 : 1999 
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1. INTRODUCTIE 
 
 
De Powersine sinus omvormers staan bekend als één van de meest geavanceerde op dit 
moment verkrijgbare omvormers. Met een hoge betrouwbaarheid, rendement en sinus 
kwaliteit als één van de meest belangrijke ontwerp eisen, zijn de Powersine omvormers 
ontwikkelt om u te voorzien van een jaren lange veilige en probleemloze werking. 
 
Uw Powersine omvormer maakt gebruik van een geavanceerd microprocessor 
besturingssysteem en een MOSFET power stage met een zeer efficiënte ringkern 
transformator. Met deze speciale transformator in combinatie met ruim 
overgedimensioneerde vermogens halfgeleiders, wordt een zeer betrouwbare werking 
gegarandeerd. Hierdoor kunnen extreme overbelastingen, zoals het opstarten van 
compressors of pompen, veilig worden doorstaan. 
 
Om volledig op de hoogte te kunnen blijven van de status van uw omvormer, is een diagnose 
systeem ingebouwd om u te waarschuwen in het geval van alarm situaties. Aan de hand van 
het knipper patroon van de rode LED kan bepaald worden met welk type alarm u te maken 
heeft. Daarnaast kan de Powersine omvormer u ook akoestisch waarschuwen voordat de 
omvormer uitschakelt vanwege een te lage accuspanning, een overbelastingsconditie of een 
te hoge temperatuur (behalve PS200-xx modellen). 
 
Om een optimale en veilige werking van uw omvormer te verkrijgen is het belangrijk dat deze 
op de juiste manier geïnstalleerd en gebruikt wordt. Lees daarom eerst zorgvuldig deze 
gebruiksaanwijzing voordat u met uw Powersine omvormer aan de slag gaat. 
 
 
2. INSTALLATIE 
 
 2.1  Plaatsing van de omvormer 

   
 
 1. Plafond montage          :  Niet aanbevolen 
 2. Vloer montage          :  OK 
 3. Verticale muur montage, ventilator onder :  OK (pas op kleine objecten die door de 
                    ventilatie openingen aan de   
                    bovenkant kunnen vallen)    
 4. Verticale muur montage, ventilator boven : Niet aanbevolen 
 5. Horizontale muur montage      : OK 
 
 Om een probleemloze werking van de omvormer te kunnen garanderen, moet de lokatie 
 waarin deze wordt geïnstalleerd aan de volgende eisen voldoen : 
 
 a. Vermijd elk contact tussen water en de omvormer. Stel de omvormer niet bloot aan  
  regen of mist. 
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 b. Plaats de omvormer niet in direct zonlicht of andere hoge temperatuur omgevingen. De 

  omgevingstemperatuur moet tussen 0 °C en 40 °C liggen (luchtvochtigheid < 95% niet 
  condenserend). In sommige extreme situaties kan de behuizing van de omvormer een 

  temperatuur bereiken van meer dan 70 °C. 
 
 c. Vermijd obstructie van de luchtstroming rond de omvormer. Laat minstens 10    
  centimeter adem  ruimte vrij rond omvormer. Plaats geen voorwerpen op of over de  
  omvormer wanneer deze aktief is. Wanneer de omvormer een te hoge temperatuur  
  heeft bereikt, zal deze zichzelf uitschakelen totdat de omvormer is afgekoeld tot een  
  acceptabele temperatuur. 
 
 d. Gebruik de omvormer nooit in plaatsen waar gas of explosie gevaar aanwezig is, zoals 
  bijvoorbeeld direct op de accu’s. 
 
 e. Stel de omvormer niet bloot aan stoffige omgevingen. 
 
 2.2  De “Remote on/off” functie (alleen PS600-12 tot en met PS800-48 
    modellen) 
 
 De PS600-12 t/m PS800-48 modellen bieden de mogelijkheid een externe aan/uit 
 schakelaar aan te sluiten. De twee draden van deze schakelaar moeten aangesloten 
 worden op de klemmen zoals hieronder is aangegeven. Hiervoor dient u eerst de schuif  
 schakelaar op het frontpaneel naar rechts te schuiven, wanneer de omvormer bedient  
 gaat worden door een externe aan/uit schakelaar (zie hieronder). 
 

 max. 50 meter

externe
schakelaar

bediening door externe
schakelaar

bediening door lokale
schakelaar

 
 
 De lokale aan/uit schakelaar op het frontpaneel zal altijd de omvormer kunnen 
 uitschakelen, ongeacht de stand van de externe schakelaar. De lokale schakelaar moet 
 altijd in de stand ‘power on’ of ‘auto standby’ staan om de externe schakelaar te kunnen 
 gebruiken. 
  

 

 
 

 
 
BIJ HET INSTALLEREN VAN DE EXTERNE AAN/UIT SCHAKELAAR 
MAG DE OMVORMER NIET ZIJN AANGESLOTEN OP DE ACCU. 
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 2.3  Accu eisen  
 
 Voor een correcte werking moet de accuspanning tussen 0.92xVnom en 1.23xVnom 
 liggen, waarbij Vnom 12V, 24V of 48V is afhankelijk van het model. De accu moet in staat 
 zijn om voldoende stroom te kunnen leveren aan de omvormer. De volgende tabel geeft 
 de geadviseerde accu capaciteit weer : 
 

Omvormer model : Iin bij Pnom : Geadviseerde accu capaciteit* : 

PS200-12 18 ADC ≥ 50 Ah 
PS200-24 9 ADC ≥ 30 Ah 

PS200-48 4 ADC ≥ 20 Ah 

PS300-12 26 ADC ≥ 100 Ah 

PS350-24 15 ADC ≥ 60 Ah 

PS450-48 7 ADC ≥ 30 Ah 

PS600-12 47 ADC ≥ 200Ah 

PS800-24 29 ADC ≥ 120Ah 

PS800-48 14 ADC ≥ 60Ah 
 * Voor kortstondig omvormer gebruik kan de geadviseerde accu capaciteit gehalveerd worden. 
 
 De omvormer schakelt uit wanneer de accu spanning onder ca. 0.88xVnom of boven 
 1.3xVnom ligt. In een te lage/hoge accu spanning situatie, genereert de omvormer één 
 akoestisch signaal per seconde om u tijdig te informeren over een mogelijke omvormer 
 uitschakeling (behalve PS200-xx modellen). Deze akoestische melding start bij een accu 
 spanning die dicht bij het minimum of maximum ligt.  
 

 
 

 
 

 
DE 12V MODELLEN MOGEN ALLEEN OP EEN 12V ACCU SYSTEEM 
AANGESLOTEN WORDEN. 
De omvormer werkt niet op een 6V accu systeem en zal beschadigen 
wanneer deze aangesloten wordt op accu spanningen hoger dan 24V. 
DE 24V MODELLEN MOGEN ALLEEN OP EEN 24V ACCU SYSTEEM 
AANGESLOTEN WORDEN. 
De omvormer werkt niet op een 12V accu systeem en kan beschadigen 
wanneer deze aangesloten wordt op accu spanningen hoger dan 31V. 
DE 48V MODELLEN MOGEN ALLEEN OP EEN 48V ACCU SYSTEEM 
AANGESLOTEN WORDEN. 
De omvormer werkt niet op een < 40V accu. De omvormer kan 
beschadigen als de accuspanning hoger wordt dan 60V. 
 

 
 2.4  Het aansluiten van de accu 
 
  Tenzij het absoluut noodzakelijk is, raden wij u aan om de accukabels niet te verlengen. 
 Verlenging van de accukabels kan de systeem verliezen doen toenemen en kan tevens 
 een verkeerde werking van de omvormer tot gevolg hebben. Als verlenging  van de 
 accukabels onvermijdelijk is, moet een draad diameter worden gebruikt van minstens 1.5 
 keer de diameter van de vaste omvormer kabels. De maximum aanbevolen accukabel 
 lengte is circa 3 meter. 
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 2.4.1 Voorzorgsmaatregelen omtrent het werken met accu’s 
 
  1. Werken in de nabijheid van accu’s kan gevaarlijk zijn. Accu’s kunnen explosieve  
   gassen produceren. Vermijd roken, vonken of open vuur in de buurt van accu’s.  
   Zorg voor voldoende ventilatie in de accu ruimte. 
 
  2. Draag oog en kleding bescherming. Voorkom het aanraken van de ogen wanneer er 
   met accu’s gewerkt wordt. Was de handen na het werken met accu’s. 
 
  3. Als accuzuur in contact komt met huid of kleding, was dit dan onmiddellijk af met  
   water en zeep. Als het zuur in contact komt met het oog, zorg dan onmiddellijk voor 
   koud stromend water om het oog langdurig schoon te spoelen, en roep zo nodig  
   medische hulp in.  
   
  4. Wees voorzichtig met het gebruik van metalen gereedschap in de buurt van accu’s. 
   Het laten vallen van metalen objecten op de accu kan kortsluiting en explosie   
   gevaar opleveren. 
 
  5. Verwijder persoonlijke zaken zoals ringen, armbanden, horloges en kettingen   
   wanneer met accu’s gewerkt wordt. Accu’s kunnen kortsluitstromen veroorzaken die 
   metalen objecten volledig kunnen laten smelten met ernstige brandwonden tot  
   gevolg. 
 

 
 

 
 

 
DE RODE DRAAD MOET AANGESLOTEN WORDEN OP DE 
POSITIEVE (+) ACCUKLEM EN DE ZWARTE DRAAD OP DE 
NEGATIEVE (-) ACCUKLEM. 
Verkeerd om aansluiten van de accukabels kan de omvormer 
beschadigen. Schade ontstaan door het verkeerd om aansluiten van de 
accukabels valt niet binnen de garantie. Zorg ervoor dat de aan/uit 
schakelaar in de ‘0’ positie staat voordat u de accu aansluitingen maakt. 
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 2.5  Aansluiting van de belasting 
   
 Controleer voordat u uw apparatuur aansluit op de omvormer uitgang, of het totale 
 stroomverbruik van de betreffende apparaten niet hoger is dan de nominale 
 uitgangsstroom van de omvormer. Sommige apparaten zoals elektrisch gereedschap en 
 pompen hebben een hoge aanloopstroom bij het opstarten. In dit geval is het mogelijk dat 
 zo’n aanloopstroom de interne stroombeveiliging van de omvormer aanspreekt waardoor 
 de uitgangsspanning van omvormer kortstondig daalt. Als deze stroom beveiliging in een 
 korte tijd een aantal keren achter elkaar wordt aangesproken, zal de omvormer in de 
 overbelastingsbeveiliging springen zodat de uitgangsspanning verdwijnt. In dit geval is het 
 raadzaam om de aangesloten belasting te verminderen omdat deze te zwaar is voor de 
 omvormer. Na ca. 18 seconden start de omvormer automatisch weer op. Bij hogere 
 omgevingstemperaturen daalt de overbelastingscapaciteit van de omvormer. 
 
 

 

 
 

 
WANNEER ER MEER DAN ÉÉN APPARAAT WORDT 
AANGESLOTEN OP DE OMVORMER WAARONDER EEN 
COMPUTER, KAN HET VOORKOMEN DAT WANNEER ÉÉN VAN DE 
APPARATEN OPSTART, DE COMPUTER GERESET WORDT 
VANWEGE EEN PLOTSELING SPANNINGSVAL. 

 
 

 

 
 

 
 
SLUIT DE UITGANG VAN DE OMVORMER NOOIT AAN OP HET 
VASTE ELEKTRICITEITSNET VIA B.V. EEN WANDCONTACTDOOS. 
HIERDOOR KAN DE OMVORMER ZWAAR BESCHADIGEN. 

 
 
 2.6  Activeren van de omvormer 
 
 Wanneer aan alle eerder genoemde eisen is voldaan en alle aansluitingen zijn gemaakt, 
 kan uw Powersine omvormer worden ingeschakeld door de aan/uit schakelaar in de ‘I’ 
 positie (zie sticker voor aanwijzingen) te zetten. Na een kort tweetonig audio signaal 
 (behalve PS200-xx modellen), wordt de sinusvormige uitgangsspanning opgebouwd 

 totdat 230V/50Hz ± 2% bereikt is.  
 
 Wanneer de omvormer voor een langere tijd geen vermogen hoeft de leveren aan een 
 belasting, wordt het aanbevolen om de omvormer in de "Auto Standby" (ASB) modus te 
 zetten. Op deze manier wordt het eigenverbruik van de omvormer drastisch gereduceerd. 
 Om de ASB modus in te schakelen, dient u de aan/uit schakelaar in de 'II' stand te zetten. 
 In de ASB modus genereert de omvormer elke seconde een testpuls op de uitgang, om te 
 controleren of er een belasting is aangesloten. Wanneer de ASB modus wordt 
 geactiveerd (bevestiging middels omgekeerd tweetonig audio signaal, behalve bij PS200-
 xx modellen), zal de indicatie LED 4 seconden lang continu branden. Hierbij is er continu 
 230VAC aanwezig op de uitgang. Na deze 4 seconden zal de continue uitgangsspanning 
 overgaan in een pulserende uitgangsspanning, waarbij de indicatie LED knippert. Als nu 
 de belasting op de uitgang van de omvormer wordt ingeschakeld, waarbij het opgenomen 
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 vermogen 5W, 12W, 15W (afhankelijk van model) of meer bedraagt, geeft de omvormer 
 direct een continue uitgangsspanning af. En wanneer de belasting weer afgekoppeld of 
 uitgeschakeld wordt, gaat de indicator LED na 4 seconden wederom knipperen. De 
 omvormer is nu weer overgeschakeld naar een energie besparende pulserende 
 uitgangsspanning. 
 
 Sommige belastingen zoals TV/video apparatuur (met standby mode) en wekkers, kunnen 
 alleen goed functioneren met een continue voedingsspanning waardoor de ASB modus 
 niet kan worden gebruikt. Met sommige kleine ongecompenseerde belastingen is het 
 mogelijk dat de omvormer steeds tussen een continue en een pulserende uitgang blijft 
 springen. In dit geval is het raadzaam om een extra belasting aan te sluiten op de AC 
 uitgang. 
 

 
 

 
 

 
 

 
WANNEER DE OMVORMER IN EEN ‘ERROR MODE’ SPRINGT (ZIE 
HOOFDSTUK 3.1) VANWEGE OVERBELASTING OF KORTSLUITING, 
ZAL DE OMVORMER WEER AUTOMATISCH OPSTARTEN NA CIRCA 
18 SEC. 
In het geval van een temperatuur error, zal de omvormer pas weer 
automatisch opstarten nadat er een acceptabele omvormer temperatuur 
is bereikt. Vlak voordat de omvormer weer opstart, wordt dit kenbaar 
gemaakt door een kort akoestisch signaal (behalve PS200-xx modellen). 
VERRICHT NOOIT WERKZAAMHEDEN AAN DE AC 
AANSLUITINGEN WANNEER DE OMVORMER IN EEN 
‘ERRORMODE’ WERKT! 
 

 
 

 
 

 

 
DE GROTE INTERNE CONDENSATOR KAN OP SPANNING BLIJVEN 
STAAN WANNEER DE ACCU’S ZIJN AFGEKOPPELD. 
Om vonken of korte omvormer werking te voorkomen, is het raadzaam 
om de omvormer circa 10 seconden aan te zetten nadat deze is 
losgekoppeld van de accu’s. Hierna kunt u de omvormer veilig 
transporteren. 
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3. HET OPLOSSEN VAN STORINGEN 
 
 
 3.1  Optische alarmen 
 
 Uw Powersine omvormer is uitgerust met een zelf diagnose systeem om u te kunnen 
 informeren over de oorzaak van een automatische omvormer uitschakeling. Om dit te 
 visualiseren kan de rode indicatie LED in bepaalde patronen gaan knipperen. De tijdsduur 
 van zo’n knipper patroon is circa 1 seconde. Gedurende deze tijd kan de rode LED 
 maximaal 4 licht signalen geven.  
 
 In de volgende tabel kunt u zien welk error/alarm type er bij welk knipper patroon hoort. 
 

Rode LED condities :  
 
� = LED knipperend 
� = LED aan  
� = LED uit  
 
Tijdsperiode (1 seconde) Soort alarm  
���� Accuspanning te laag / hoog (één lichtsignaal 

per seconde)  
���� Uitgang overbelast of kortgesloten 

(twee lichtsignalen per seconde) 
���� Omvormer temperatuur te hoog. Bezig met 

afkoelen 
(drie lichtsignalen per seconde) 

���� Omvormer in ASB mode 
(knippert continu) 

� → Omvormer AAN, in normaal bedrijf 
 

� → Omvormer UIT   
 
 3.2  Akoestische alarmen (behalve PS200-xx modellen) 
 
 Om u, voordat de omvormer uitgaat alvast te waarschuwen, is de omvormer ook uitgerust 
 met een akoestisch alarm. Er zijn drie verschillende akoestische alarmen ingebouwd. 
 Deze zijn qua patroon gerelateerd aan eerder genoemde optische alarmen. 
 
  Alarm 1: Eén signaal per seconde. De accuspanning heeft een te lage of te hoge  
     waarde gehaald. Als de accuspanning respectievelijk iets verder daalt of stijgt, 
     zal de omvormer in de accuspanningserror springen om accu beschadiging te 
     voorkomen. 
  Alarm 2: Twee signalen per seconde. De omvormer zal uitschakelen vanwege een  
     overbelaste uitgang. Bij zeer zware overbelastingen zal dit alarm niet    
     geactiveerd worden omdat de omvormer dan snel in de errormode zal   
     springen. 
  Alarm 3: Drie signalen per seconde. De omvormer zal uitschakelen wanneer zijn  
     temperatuur nog verder toeneemt met 3 graden Celsius.  
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 3.3  Storingen met mogelijke oplossingen 
 

PROBLEEM : Omvormer werkt niet (rode LED is uit) 

 

Mogelijke oorzaak : Remedie : 
  

Aan/uit schakelaar staat in de UIT (0) 
positie 

Druk deze schakelaar in de AAN (1) positie.  

Slecht contact tussen de omvormer 
accukabels en de accupolen  

Maak de accupolen en/of draadcontacten 
schoon. Draai de bevestigingsschroeven 
goed aan. 

Zekering defect De omvormer moet geretourneerd worden 
voor service.  

Zeer slechte accu conditie Herlaad of vervang de accu. 

 
PROBLEEM : ‘Accuspanning te laag of te hoog’ alarm blijft optreden  

  

Mogelijke oorzaak : Remedie : 
  

Slechte accu conditie Herlaad of vervang de accu 

Slechte verbinding of verkeerde bedrading 
tussen omvormer en accu, resulterend in 
een te hoog spanningsverlies  

Ga alle verbindingen na. Als de accukabels 
verlengd zijn moet de juiste draaddikte 

worden gebruikt (≥ 1.5 keer de bijgeleverde 
draad oppervlakte). Het wordt niet 
aanbevolen de accukabels tot meer dan 
circa 3 meter te verlengen. 

Een fout in uw elektrische systeem (in het 
geval van een niet direkte connectie met de 
accu)  

Controleer uw elektrische systeem of 
raadpleeg hiervoor een elektrotechnicus. 

 
PROBLEEM : ‘Uitgang overbelast of kortgesloten’ alarm blijft optreden 

  

Mogelijke oorzaak : Remedie : 
  

Omvormer is overbelast Controleer of het totale vermogen van de 
aangesloten belasting niet het nominale 
vermogen van de omvormer overschrijdt. 

Aangesloten belasting heeft een slechte 

power factor (cosϕ bij sinusvormige 
stromen) 

Reduceer de grootte van de belasting. N.B. 
een computer bijvoorbeeld, heeft meestal 
een slechte power factor waardoor het 
maximale werkelijke uitgangssvermogen 
van de omvormer met ca. 20% daalt. 

Aangesloten belasting veroorzaakt een 
kortsluiting aan de uitgang van de 
omvormer 

Controleer of de aangesloten belasting niet 
defect is inclusief het netsnoer tussen de 
belasting en de omvormer. Een fysiek 
beschadigd netsnoer kan een kortsluiting 
veroorzaken. Wees voorzichtig in dit soort 
omstandigheden! 

Aangesloten belasting produceert een te Probeer de aangesloten apparaten na 
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hoge aanloopstroom elkaar in te schakelen in plaats van 
tegelijkertijd. Of schakel eerst de belasting 
in en zet vervolgens pas de omvormer aan. 
Mocht dit niet baten dan is uw belasting 
waarschijnlijk niet geschikt voor deze 
omvormer. 

 

PROBLEEM : ‘Omvormer temperatuur te hoog’ alarm blijft optreden 

  

Mogelijke oorzaak : Remedie : 
  

Luchtstroom rond de omvormer is 
geblokkeerd 

Zorg voor minstens 10 centimeter ruimte 
om de omvormer. Verwijder eventuele 
voorwerpen die op of over de omvormer 
liggen. Houd de omvormer uit direct 
zonlicht of warmte producerende 
apparatuur. 

Te hoge omgevingstemperatuur Verplaats de omvormer naar een koelere 
plaats of zorg voor extra koeling met een 
extra externe ventilator. 

 N.B. : Zet de omvormer niet uit wanneer deze werkt in een ‘Omvormer temperatuur te 
 hoog’ alarm. De omvormer heeft deze tijd nodig om af te koelen en laat daarom ook de 
 interne ventilator draaien. 
 
 

PROBLEEM : Omvormer springt steeds tussen continu en ASB mode 

  

Mogelijke oorzaak : Remedie : 
  

Aangesloten belasting is niet 
gecompenseerd of de verhouding tussen 
aanloopstroom en continu stroom is te 
groot. 

Sluit een kleine extra belasting aan. 

 
 Als géén van de bovengenoemde remedies een oplossing bieden bij de problemen die u 
 ondervindt, is het raadzaam om contact op te nemen met uw TBS distributeur/dealer voor 
 verdere hulp en/of eventuele reparatie. Open zelf nooit de omvormer, er kunnen gevaarlijk 
 hoge spanning aanwezig zijn in de omvormer! Tevens zal in dat geval de 24 maanden 
 garantie periode komen te vervallen.  
 
 
4. GARANTIE / AANSPRAKELIJKHEID FABRIKANT 
 
 TBS Electronics (TBS) garandeert deze omvormer vrij van defecten veroorzaakt in de 
 assemblage of door de gebruikte materialen, tot 24 maanden na de aankoop datum. 
 Gedurende deze periode neemt TBS de kosten van eventuele reparatie voor zijn 
 rekening. TBS is niet verantwoordelijk voor de transportkosten van de omvormer. 
  
 Deze garantie vervalt wanneer de omvormer fysiek beschadigd is zowel extern als intern, 
 als er iets aan het oorspronkelijk apparaat veranderd is of als de omvormer behuizing 
 door een niet gemachtigd persoon is geopend. Deze garantie dekt geen kosten 
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 veroorzaakt door onjuist gebruik1), pogingen om de omvormer zwaar over te belasten of 
 door gebruik in niet geschikte omgevingen. 
 
 Deze garantie is niet geldig wanneer de omvormer wordt misbruikt, verwaarloosd, onjuist 
 geïnstalleerd of gerepareerd door iemand anders dan door TBS is aangewezen. De 
 fabrikant is niet verantwoordelijk voor enig verlies, schade of kosten voortvloeiende uit 
 onjuist gebruik of installatie van de omvormer, gebruik in niet geschikte omgevingen en 
 omvormer storing. 
 
 Omdat de fabrikant geen controle kan uitvoeren op het gebruik en de installatie (volgens 
 de lokaal geldende voorschriften) van de TBS produkten, is de eindgebruiker ten alle 
 tijden aansprakelijk voor het gebruik van de TBS produkten. TBS produkten zijn niet 
 ontworpen voor toepassing als kritische component in (medische-) apparatuur of 
 systemen die een potentieel gevaar kunnen vormen voor mens, natuur en milieu. De 
 eindgebruiker is ten alle tijden verantwoordelijk voor de toepassing van TBS produkten in 
 deze applicaties. De fabrikant accepteert geen verantwoordelijkheid voor mogelijke 
 inbreuk op patenten of andere rechten van derden, verbonden aan het gebruik van TBS 
 produkten. De fabrikant behoudt het recht om produkt specificaties te wijzigen zonder 
 voorafgaande aankondiging. 
 
 1) Enkele voorbeelden van onjuist gebruik zijn : 
  - Het aanbieden van een te hoge ingangsspanning 
  - Het verkeerd om aansluiten van de akku kabels  
  - Mechanisch te zwaar belaste behuizing en/of interne onderdelen, vanwege misbruik 
   of incorrecte verpakking 
  - Aansluiting van externe energiebron, zoals het publieke elektriciteitsnet of een   
   generator, op de uitgang van de omvormer 
  - Kontakt met vloeistoffen of oxidatie door condensatie 
 
 
5. TECHNISCHE GEGEVENS 
 
 5.1  Powersine 200-xx 
 

TECHNISCHE SPECIFICATIES 

 

 PS200-12 PS200-24 PS200-48 

Uitgangsverm.1) : @ Ta = 25°C    

       Pnom 175VA 175VA 175VA 

       P10minuten 210VA 220VA 220VA 

       Popstart 400VA 500VA 500VA 

Uitgangsspanning 230Vac ± 2% of 115Vac ± 2% 

Uitgangsfrequentie 50Hz ± 0.05% of 60Hz ± 0.05% 

Spanningsvorm uitgang Pure sinusvorm (THD < 5%1) @ Pnom) 

Geoorloofde cos ϕ van belasting 0.2 – 1 (t/m Pnom) 

Ingangsspanning (± 3% tol.) :  

       Nominaal 12Vdc 24Vdc 48Vdc 

       Bereik 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaal rendement 90% 91% 93% 

Nullast vermogensconsumptie bij 
nominale ingangsspanning [ASB] 

< 2.8W 
[0.6W] 

< 3W 
[0.8W] 

< 4W 
[1.2W] 
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Aanb. omgevingstemperatuur -20°C tot +50 °C 

Automatic Standby drempel Pout = 12W Pout = 15W Pout = 15W 

Beveiligd tegen Kortsluiting, overbelasting, te hoge temperatuur en te 
lage akkuspanning 

Indicaties (d.m.v. knipper-
patronen voor de indicatie LED) 

Omvormer in bedrijf, kortsluiting/overbelasting, te 
hoge temperatuur, te lage/hoge accuspanning en 

ASB  

Aansluiting DC ingang Twee draden, lengte 1.5 meter, ∅ 4mm² 

Aansluiting AC uitgang IEC-320 (Euro chassisdeel) 

Afmetingen (l x h x b) 154 x 98 x 130mm (excl. montage lippen) 

Beschermingsklasse IP20 

Gewicht 2.4 kg 2.4 kg 2.4 kg 

De omvormer voldoet aan de 
volgende normen : 

Zie pagina 16 

 
 
 5.2  Powersine 300-12, 350-24 en 450-48 
 

TECHNISCHE SPECIFICATIES 

 

 PS300-12 PS350-24 PS450-48 

Uitgangsverm.1) : @ Ta = 25°C    

       Pnom 250VA 300VA 300VA 

       P10minuten 330VA 360VA 450VA 

       Popstart 700VA 800VA 800VA 

Uitgangsspanning 230Vac ± 2% or 115vac ± 2% 

Uitgangsfrequentie 50Hz ± 0.05% or  60Hz ± 0.05% 

Spanningsvorm uitgang True sinewave (THD < 5%1) @ Pnom) 

Geoorloofde cos ϕ van belasting 0.2 – 1 (t/m Pnom) 

Ingangsspanning (± 3% tol.) :  

       Nominaal 12Vdc 24Vdc 48Vdc 

       Bereik 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaal rendement 91% 93% 95% 

Nullast vermogensconsumptie bij 
nominale ingangsspanning [ASB] 

< 3W 
[0.7W] 

< 3.5W 
[0.8W] 

< 6.5W 
[1.3W] 

Aanb. omgevingstemperatuur -20°C tot +50 °C 

Auto Standby (ASB) drempel Pout = 12W Pout = 15W Pout = 15W 

Beveiligd tegen kortsluiting, overbelasting, te hoge temperatuur en te 
lage accuspanning 

Indicaties (d.m.v. knipper 
patronen voor de indicatie LED) 

Omvormer in bedrijf, kortsluiting/overbelasting, te 
hoge temperatuur, te lage/hoge accuspanning en 

ASB  

Aansluiting DC ingang twee draden, lengte 1.5 meter, ∅ 4mm² 

Aansluiting AC uitgang IEC-320 (Euro chassisdeel) 

Afmetingen (l x h x b) 184 x 98 x 130mm (excl. montage lippen) 

Beschermingsklasse IP20 

Gewicht 3.5 kg 3.5 kg 3.5 kg 

De omvormer voldoet aan de 
volgende normen : 

Zie pagina 16 
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 5.3  Powersine 600-12, 800-24 en 800-48 
 

TECHNISCHE SPECIFICATIES 

 

 PS600-12 PS800-24 PS800-48 

Uitgangsverm.1) : @ Ta = 25°C    

       Pnom 500VA 600VA 600VA 

       P10minuten 600VA 800VA 800VA 

       Popstart 1000VA 1200VA 1250VA 

Uitgangsspanning 230Vac ± 2% of 115Vac ± 2% 

Uitgangsfrequentie 50Hz ± 0.05% of 60Hz ± 0.05% 

Spanningsvorm uitgang Pure sinusvorm (THD < 5%1) @ Pnom) 

Geoorloofde cos ϕ van belasting 0.2 – 1 (t/m Pnom) 

Ingangsspanning (± 3% tol.) :  

       Nominaal 12Vdc 24Vdc 48Vdc 

       Bereik 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaal rendement 92% 93% 94% 

Nullast vermogensconsumptie bij 
nominale ingangsspanning [ASB] 

< 4.8W 
[0.4W] 

< 6.5W 
[0.7W] 

< 8.2W 
[0.5W] 

Aanb. omgevingstemperatuur -20°C tot +50 °C 

Automatic Standby drempel Pout = 15W Pout = 15W Pout = 15W 

Beveiligd tegen Kortsluiting, overbelasting, te hoge temperatuur en te 
lage akkuspanning 

Indicaties (d.m.v. knipper-
patronen voor de indicatie LED) 

Omvormer in bedrijf, kortsluiting/overbelasting, te 
hoge temperatuur, te lage/hoge accuspanning en 

ASB  

Aansluiting DC ingang Twee draden, lengte 1.5 meter, ∅ 10mm² 

Aansluiting AC uitgang IEC-320 (Euro chassisdeel) 

Afmetingen (l x h x b) 228 x 113 x 163mm (excl. montage lippen) 

Beschermingsklasse IP20 

Gewicht 6.2 kg 6.2 kg 6.2 kg 

De omvormer voldoet aan de 
volgende normen : 

Zie pagina 16 

 N.B. : bovenstaande gegevens kunnen zonder aankondiging van de fabrikant veranderen 
 
 1)  Gemeten met Ohmse belasting. Vermogensopgaves hebben een tolerantie van ± 4% 
  en nemen af bij toenemende temperatuur (ca. 1.2%/°C vanaf 25°C). 
 2)  Het onder voltage is dynamisch. Deze limiet daalt bij toenemende belasting om   
  spanningsverliezen over kabels en/of aansluitingen te compenseren.  
 
6. CONFORMITEITSVERKLARING 
 
 Zie pagina 16. 
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1. EINLEITUNG 
 
Vielen Dank, daß Sie sich bei Ihrer Suche nach einer zuverlässigen Energiequelle für 
unseren Powersine Gleichstrom-in-Wechselstrom-Umrichter entschieden haben. Die 
Wechselrichter der Powersine-Reihe gehören nämlich zu den fortschrittlichsten 
Wechselrichtern, die derzeit auf dem Markt erhältlich sind. Unsere Produkte zeichnen sich 
durch hohe Zuverlässigkeit, Effizienz und Sinus-qualität aus und sind speziell für den 
jahrelangen sicheren und störungs-freien Betrieb ausgelegt.   
 
Ihr Powersine -Wechselrichter verfügt über eine fortschrittliche Mikroprozessor-steuerung mit 
einer MOSFET-Leistungsstufe und einem verlustarmen Ringtransformator. Dieser 
Ringtransformator gewährleistet zusammen mit den über-dimensionierten Wirkkomponenten 
einen absolut zuverlässigen Betrieb. Selbst extreme Überlastsituationen wie das Starten von 
Kompressoren oder Pumpen werden sicher und zuverlässig gemeistert.  
 
Auch für ein optimales Feedback während des Wechselrichterbetriebes ist gesorgt. Ein 
eingebautes Fehlerdiagnose-System macht Sie optisch anhand verschiedener 
Blinksequenzen auf bestimmte Fehlersituationen aufmerksam. Dieses Blinksequenzen sind 
im Kapitel ‚Fehlersuche‘ näher beschrieben (Tabelle). Außerdem kündigt ein akustisches 
Signal die automatische Abschaltung des Wechselrichters an, sobald es zu einer Entladung, 
Überladung oder Überhitzung kommt (außer PS200-xx Modelle).  
 
Grundvoraussetzung für eine optimale Leistung und den sicheren Betrieb Ihres 
Wechselrichters ist jedoch die ordnungsgemäße Installation und Bedienung des Gerätes. 
Bitte lesen Sie dieses Handbuch aufmerksam durch und achten Sie vor allem auf die mit 
‚Warnung‘ und ‚Vorsicht‘ gekennzeichneten Textpassagen, bevor Sie Ihren neuen Powersine 
-Wechselrichter installieren und in Betrieb nehmen.  
  
 
2. INSTALLATION 
 
 2.1  Montage des Wechselrichters  

  
 
 1. Deckenbefestigung          : nicht empfehlenswert 
 2. Bodenbefestigung          : OK 
 3. Senkrechte Wandbefestigung, Ventilator unten : OK (darauf achten, daß von oben  
                    keine kleinen Gegenstände in die 
                    Lüftungs öffnungen fallen können)  
 4. Senkrechte Wandbefestigung, Ventilator oben : nicht empfehlenswert 
 5. Waagerechte Wandbestigung      : OK 
 
 Um optimale Ergebnisse zu erzielen, sollte der Wechselrichter auf einer ebenen Fläche 
 angebracht werden. Zur Gewährleistung eines störungsfreien Betriebes sollte der 
 Standort des Wechselrichters die folgenden Bedingungen erfüllen :  
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 a. Der Wechselrichter darf nicht mit Wasser in Berührung kommen. Vor Regen und   
  Feuchtigkeit schützen.  
 b. Vor direkter Sonneneinstrahlung und hohen Temperaturen schützen. Die     
  Umgebungstemperatur sollte zwischen 0°C und 40°C betragen (Luftfeuchtigkeit < 95 
  %, keine Kondensation). Achtung ! Die Gehäusetemperatur kann auf mehr als 70°C  
  ansteigen.  
 c. Sorgen Sie für eine gute Luftzirkulation. Rund um den Wechselrichter ca. 10 cm   
  Freiraum lassen. Keine Gegenstände auf oder über dem Wechselrichter plazieren,  
  solange dieser in Betrieb ist. Wird der Wechselrichter zu heiß, schaltet er sich    
  automatisch ab, bis ein Temperaturniveau erreicht ist, das ein Wiederein-schalten des 
  Wechselrichters erlaubt.  
 d. Niemals Aufstellungsorte wählen, an denen Explosionsgefahr besteht ! Kein Gas, nicht 
  auf Batterien, etc.  
 e. Aufstellungsorte mit extremer Staubentwicklung meiden !  
 
 
 2.2  Verwendung der externen Ein- und Ausschaltfunktion (nur PS600-12 bis 
    PS800-48 Modelle) 
 
 Der PS600-12 bis PS800-48 Modelle ermöglichen den Anschluss eines externen 
 (entlegenen) Ein-/Ausschalters. Die beiden Kabel des Außenschalters müssen an die  
 Klemmleisten angeschlossen werden. Wenn Sie die Wechselrichter durch einen externen  
 Außenschalter bedienen, so muß der Schiebeschalter auf dem Frontdisplay nach Rechts  
 bewegt werden (siehe unten). 
 

 max. 50 meter

Außen-
schalter

Bedienung durch
Außenschalter

Bedienung durch
Hauptschalter

 
 
 Der Hauptschalter an der Frontplatte des Wechselrichters ist immer ausschlaggebend. 
 Um den Außenschalter zu benutzen, muss der Hauptschalter auf ON oder auf der 
 Automatic Standby (ASB) Position stehen. 
 

 

 
 

 
 

 
ACHTEN SIE DARAUF, DASS DIE BATTERIE BEIM INSTALLIEREN 
DES AUßENSCHALTERS NOCH NICHT ANGESCHLOSSEN IST 

 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 752 of 1899



 

 

 

Powersine dc to ac sinewave invertersPowersine dc to ac sinewave invertersPowersine dc to ac sinewave invertersPowersine dc to ac sinewave inverters 
 

 

 

 

 - 33 - 

 
 2.3  Batterieanforderungen  
 
 Zur Gewährleistung eines einwandfreien Wechselrichterbetriebs sollte die 
 Batteriespannung zwischen 0,92 x Vnom und 1,23 x Vnom liegen, wobei Vnom je nach 
 Modell 12 V, 24V oder 48 V beträgt. Außerdem sollte die Batterie in der Lage sein, Ihren 
 Wechselrichter mit ausreichend Strom zu versorgen. Der nachfolgenden Tabelle können 
 Sie die für den jeweiligen Wechselrichtertyp empfohlene Batterieleistung entnehmen :  
 

Wechselrichter-Typ : Iin bei Pnom : Empfohlene Batterieleistung * : 

PS200-12 18 ADC ≥ 50 Ah 

PS200-24 9 ADC ≥ 30 Ah 

PS200-48 4 ADC ≥ 20 Ah 

PS300-12 26 ADC ≥ 100 Ah 

PS350-24 15 ADC ≥ 60 Ah 

PS450-48 7 ADC ≥ 30 Ah 

PS600-12 47 ADC ≥ 200Ah 

PS800-24 29 ADC ≥ 120Ah 

PS800-48 14 ADC ≥ 60Ah 
 * Wird der Wechselrichter nur kurzzeitig betrieben, kann die Batterieleistung halbiert werden.  
 
 Der Wechselrichter schaltet automatisch ab, sobald die Batteriespannung unter 0,88 x 
 Vnom abfällt oder über 1,3 x Vnom ansteigt. In solchen Fällen erzeugt der Wechselrichter 
 einen Piepton pro Sekunde als Warnung vor einer bevor-stehenden Abschaltung  (außen  
 PS200-xx Modelle). Dieses akustische Signal wird aktiviert, sobald die Batteriespannung 
 sich dem Wert der Abschaltung nähert.  
 

 
 

 

DIE 12V MODELLE DÜRFEN NUR AN EINE 12V BATTERIE 
ANGESCHLOSSEN WERDEN. Mit 6V Batterien funktionieren sie nicht 
und Batteriespannungen von mehr als 24V führen zur Beschädigung 
der Geräte. 
DER 24V MODELLE DÜRFEN NUR AN EINE 24V BATTERIE 
ANGESCHLOSSEN WERDEN. Mit 12V Batterien funktionieren sie 
nicht und Batterie-spannungen von mehr als 31V führen zur 
Beschädigung der Geräte. 
DER 48V MODELLE DÜRFEN NUR AN EINE 48V BATTERIE 
ANGESCHLOSSEN WERDEN. Der Sinus Wechselrichter arbeitet 
nicht bei Anschluss an eine < 40V Batterie. Der Sinus Wechselrichter 
wird beschädigt, wenn die Batteriespannung 60V übersteigt. 

 
  
 2.4  Anschluß an die Batterie  
 
 TBS Electronics empfiehlt, die Batteriekabel nur dann zu verlängern, wenn es unbedingt 
 erforderlich ist, da dies die Funktionsweise des Wechselrichters beeinträchtigen kann. 
 Sollte sich eine solche Verlängerung nicht vermeiden lassen, ist es ratsam, einen 
 Kabelquer-schnitt zu wählen, der mindestens 1,5 x größer ist als der des mitgelieferten 
 Kabels. Die maximal empfohlene Batteriekabellänge beträgt ca. 3 m.  
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 2.4.1 Allgemeine Vorsichtsmaßnahmen beim Hantieren mit Batterien  
 
  1. Es ist gefährlich, in der Nähe von Bleiakkumulatoren zu arbeiten. Batterien können 
   während des Betriebs explosive Gase erzeugen. Niemals in der Nähe einer Batterie 
   rauchen. Funkenbildung und offenes Feuer vermeiden.  
 
  2. Tragen Sie Immer einen Augenschutz und Schutzkleidung. Berührungen der Augen 
   vermeiden, wenn Sie in der Nähe von Batterien arbeiten. Nach beendeter Arbeit  
   gründlich die Hände waschen.  
 
  3. Sollte Batteriesäure auf Ihre Haut oder Ihre Kleidung gelangen, entfernen Sie diese 
   unverzüglich mit Wasser und Seife. Sollte Batteriesäure in Ihre Augen gelangen,  
   spülen Sie diese unverzüglich mindestens 15 Minuten lang mit kaltem, laufenden  
   Wasser aus und suchen Sie unverzüglich einen medizinischen Dienst auf.  
 
  4. Vorsicht beim Hantieren mit Metallwerkzeugen in der Nähe von Batterien. Fällte ein 
   Werkzeug unglücklicherweise auf eine Batterie, kann dies zum Kurzschluß der  
   Batterie führen und eine Explosion verursachen.  
 
  5. Legen Sie vor dem Hantieren mit einer Batterie alle Metallgegenstände wie Ringe, 
   Armbänder, Ketten und Uhren ab. Eine Batterie kann einen Kurzschluß-strom   
   erzeugen, der groß genug ist, einen Ring oder ähnliches einzuschmelzen und so zu 
   hochgradigen Verbrennungen zu führen.  

 
 

 
 

 

 
DAS ROTE KABEL MUSS AN DIE POSITIVE (+) 
ANSCHLUSSKLEMME UND DAS SCHWARZE KABEL AN DIE 
NEGATIVE ANSCHLUSSKLEMME (-) DER BATTERIE 
ANGESCHLOSSEN WERDEN.  
Eine falsche Polung der Batteriekabel kann zur Beschädigung Ihres 
Wechselrichters führen. Derartige Schäden fallen nicht unter die 
Garantie ! Vergewissern Sie sich, daß der Leistungsschalter 
ausgestellt ist, d.h. auf "0" steht, bevor Sie die Batterieanschlüsse 
tätigen. 
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 2.5  Anschließen der Verbraucherlast   
 
 Bevor Sie Ihre Verbraucherlast(en) an den Wechselrichter anschließen, überprüfen Sie 
 bitte immer deren maximalen Strombedarf. Schließen Sie keine Geräte an den 
 Wechselrichter an, die die Dauernennleistung des Wechselrichters übersteigen. Einige 
 Verbraucherlasten wie Motoren oder Pumpen benötigen extrem hohe Anlaufströme. In 
 solchen Fällen kann es vorkommen, daß der Anlaufstrom für kurze Zeit den Wert 
 übersteigt, der die automatische Abschaltung des Wechselrichters wegen Überlaststrom 
 auslöst. Die Ausgangsspannung fällt dann kurzzeitig ab, um den Ausgangsstrom des 
 Wechselrichters zu begrenzen. Wiederholt sich dieser Vorgang mehrfach, schaltet der 
 Wechselrichter schließlich ganz ab und startet erneut nach Ablauf von 18 Sekunden. In 
 solchen Fällen ist es ratsam, das Gerät von dem Wechselrichter abzunehmen, da dieser 
 zum Betrieb des Gerätes zu klein dimensioniert ist. Hinweis: Mit steigender 
 Umgebungstemperatur nimmt die Überlastungsfähigkeit des Wechselrichters ab!  
 

 

 
 

 
WENN SIE MEHRERE GERÄTE AN DEN WECHSELRICHTER 
ANSCHLIESSEN, U.A. AUCH EINEN COMPUTER, KANN ES BEIM 
STARTEN EINER DER LASTEN ZU EINEM PLÖTZLICHEN 
SPANNUNGSABFALL KOMMEN, DURCH DEN IHR COMPUTER 
NEU GEBOOTET WIRD. 

 

 

 
 

 
NIEMALS DEN WECHSELRICHTERAUSGANG AN DAS 
WECHSELSTROMNETZ ANSCHLIESSEN, Z.B. ÜBER EINE 
NORMALE WANDSTECKDOSE IN IHREM HAUSHALT. DIES 
FÜHRT UNWEIGERLICH ZUR BESCHÄDIGUNG IHRES 
WECHSELRICHTERS. 
 

 
 
 2.6  Anschalten des Wechselrichters  
 
 Nachdem alle zuvor genannten Punkte beachtet und alle Anforderungen erfüllt sind, wird 
 es nun langsam Zeit, Ihren Powersine in Betrieb zu nehmen. Stellen Sie den 
 Leistungsschalter auf Position " I " (siehe Aufkleber). Nach einem kurzen Doppelpiepton 
 (außen PS200-xx Modelle), der anzeigt dass alle internen Stromkreise überprüft wurden, 
 steigt die sinuswellen-förmige Ausgangsspannung stetig bis auf 230V/50 Hz + 2 %.  
 
 Wenn Sie für eine längere Zeit kein Gerät mit dem Wechselrichter betreiben wollen, ist es 
 empfehlenswert, den Wechselrichter auf "Auto Standby" (ASB) Modus zu stellen, um den 
 Stromverbrauch des Wechselrichters stark zu reduzieren. In diesem Fall muss der 
 An/Aus-Schalter auf Position " II " gestellt werden. Im  ABS Modus erzeugt der 
 Wechselrichter an seinem Ausgang einmal pro Sekunde einen Testimpuls, um zu 
 überprüfen, ob eine Verbraucherlast angeschlossen ist. Wenn der ASB Modus aktiviert ist 
 (indem ein umgekehrter Doppelpiepton erzeugt wird, (außen PS200-xx Modelle), leuchtet 
 die rote LED Anzeige vier Sekunden lang auf, während der Wechselrichter eine 
 gleichbleibende 230V Sinuswelle aussendet. Nach vier Sekunden wechselt der 
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 Dauerausgang zu einem Impulsausgang und leuchtet die rote LED anzeige blinkend auf. 
 Wird nun eine Verbraucherlast, deren Leistungsaufnahme 5W, 12W oder 15W (abhängig  
 von Typ) übersteigt, an den Wechselrichter angeschlossen (oder angeschaltet), schaltet  
 der Wechselrichter unverzüglich auf Dauerbetrieb um und versorgt die Last mit dem 
 erforderlichen  Wechselstrom. Wird die Last dann irgendwann wieder abgenommen (oder 
 ausgeschaltet), blinkt die rote LED Anzeige erneut nach 4 Sekunden und der 
 Wechselrichter schaltet wieder auf Impulsausstoß-ASB-Modus um. Auf diese Weise 
 schaltet der Wechselrichter automatisch auf einen Niedrigenergie-„Schlaf“-Modus, wenn 
 an seinem Ausgang kein Energiebedarf vorhanden ist. 
 
 Einige Verbraucher wie TV- und Video-Geräte (im Standby Modus) und z.B. Wecker, 
 brauchen ständig Strom, so dass sie im ASB Modus nicht funktionieren. 
 Bei einigen kleinen, unkompensierten Verbrauchern ist es möglich, dass der Sinus 
 Wechselrichter stets zwischen dem Continuous und dem ASB Modus hin- und her springt. 
 In diesem Fall ist es ratsam, einen zusätzlichen Verbraucher an den Wechselstrom-
 Ausgang anzuschließen. 
 

 
 

 
 

 
 

 
SPRINGT DER WECHSELRICHTER AUFGRUND EINER 
ÜBERLAST ODER EINES KURZSCHLUSSES IN EINEN 
FEHLERMODUS (SIEHE KAPITEL 3.1), SO  SCHALTET SICH DAS 
GERÄT NACH CA. 18 SEKUNDEN AUTOMATISCH WIEDER EIN.  
Bei einer Fehlermeldung wegen Überhitzung schaltet sich der 
Wechselrichter automatisch wieder ein, sobald ein annehm-bares 
Temperaturniveau erreicht ist. Kurz vorher warnt Ihr Wechselrichter Sie 
durch einen kurzen Piepton (außen PS200-xx Modelle).  
HANTIEREN SIE NIEMALS AN DEN WECHSELSTROM-
ANSCHLÜSSEN, SOLANGE IHR WECHSELRICHTER IM 
FEHLERMODUS LÄUFT. 
 

 
 

 

 
 

 
DIE EINGEBAUTEN GROSSEN ELEKTROLYTKONDENSATOREN 
DES WECHSELRICHTERS KÖNNEN AUCH NACH DEM 
ABNEHMEN DER BATTERIE NOCH UNTER GLEICH-
STROMSPANNUNG STEHEN.  
Zur Vermeidung von Funkenbildung oder Kurzschlüssen empfehlen 
wir, den Wechselrichter nach dem Abnehmen der Batterie noch ca. 10 
Sekunden lang einzuschalten, bevor Sie ihn transportieren. 
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3. FEHLERSUCHE  
 
 3.1  Das Blinksequenz-Feld  
 
 Ihr Powersine Wechselrichter ist mit einem Selbstdiagnosesystem ausgestattet, das Sie 
 über den jeweiligen Grund der automatischen Abschaltung informiert. Zur 
 Sichtbarmachung leuchtet die rote Fehler/Leistungs-LED in der Frontabdeckung in vier 
 verschiedenen Sequenzen auf. Die Dauer oder Zeiteinheit einer derartigen Sequenz 
 beträgt ca. 1 Sekunde. Während dieses Zeitraums kann die rote LED Anzeige höchstens 
 4 mal hintereinander aufleuchten. Die Anzahl der Blinksignale pro Zeiteinheit zeigt den 
 Grund für die Abschaltung des Gerätes an.  
 
 

roten LED Anzeige :  
 
� = LED blinkt 
� = LED an  
� = LED aus  
 
Zeitdauer (1 Sekunde) Fehlerart  
���� Batteriespannung zu hoch / niedrig 

(einmaliges Aufleuchten pro Sekunde)  
���� Ausgang überlastet oder kurzgeschlossen 

(zweimaliges Aufleuchten pro Sekunde) 
���� Wechselrichtertemperatur zu hoch, 

Abkühlfunktion (dreimaliges Aufleuchten pro 
Sekunde)  

���� ASB Modus 
(4maliges Aufleuchten pro Sekunde) 

� → Gerät eingeschaltet, Wechselrichter arbeitet im Normalbetrieb 
 

� → Wechselrichter ausgeschaltet   
 
 3.2  Akustische Signale (außen PS200-xx Modelle) 
 
 Zur Warnung vor einer bevorstehenden Abschaltung ist Ihr Wechselrichter mit einem 
 akustischen Alarm ausgestattet. Es gibt 3 Arten von akustischen Alarmmeldungen, die mit 
 den o.g. Blinksequenzen die roten LED Anzeige im Zusammenhang stehen.  
 
  Alarmmeldung 1 : Ein Piepton pro Sekunde.  
         Die Batteriespannung hat ein Niveau erreicht, das entweder zu  
         hoch oder zu niedrig ist. Steigt oder sinkt die Spannung weiter,  
         schaltet sich der Wechselrichter ab.  
 
  Alarmmeldung 2 : 2 Pieptöne pro Sekunde. 
         Der Wechselrichter steht aufgrund einer überlasteten  
         Ausgangsleistung kurz vor der Abschaltung. Bitte achten Sie  
         darauf, daß bei starker Überlastung der akustische Alarm  
         ausbleibt, da dann die Schnellabschaltung des Wechselrichters  
         aktiviert wird.  
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  Alarmmeldung 3 : 3 Pieptöne pro Sekunde.  
         Der Wechselrichter schaltet ab, wenn die Gerätetemperatur um  
         weitere 3 °C ansteigen sollte.  
 
 
 3.3  Richtlinien zur Fehlersuche  
 
 

PROBLEM: Der Wechselrichter funktioniert nicht (rote LED anzeige AUS) 
 

Mögliche Ursache: Abhilfe:  
  

Leistungsschalter steht auf 0 = AUS. Leistungsschalter auf 1 = AN stellen.  
Schlechte Verbindung der Batteriekabel 
des Wechselrichters und der 
Batterianschlußklemmen 

Batterieanschlußklemmen oder Kontakte 
der Wechselrichterkabel säubern. 
Schrauben der Batterieanschlußklemmen 
fest anziehen.  

Durchgebrannte Wechselrichter-Sicherung Der Wechselrichter muss an den Service 
eingeschickt werden. 

Batterie in sehr schlechtem Zustand. Batterie austauschen.  
 
 

PROBLEM: Die Fehlermeldung „Batteriespannung zu hoch oder zu niedrig“ wird 
     immer wieder ausgegeben 
 
Mögliche Ursache: Abhilfe:  
Batterie in schlechtem Zustand. Batterie austauschen oder zunächst einmal 

aufladen. 
Schlechte Verbindung oder unzuläng-liche 
Verdrahtung zwischen Batterie und 
Wechselrichter, dadurch bedingt zu hohe 
Spannungsabfälle. 

Beim Verlängern der Batteriekabel des 
Wechselrichters sicherstellen, daß die 
richtige Kabelgröße verwendet wird (> 1,5 x 
größer als die fest installierten Batterie-
kabel). Es ist nicht ratsam, die Batteriekabel 
um mehr als 3 m zu verlängern.  

Allgemeiner Fehler in Ihrem elektrischen 
System (falls kein direkter 
Batterieanschluß) 

Überprüfen Sie Ihr elektrisches System oder 
ziehen Sie einen Elektrotechniker zu Rate. 
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PROBLEM: Die Fehlermeldung „Ausgang überlastet oder kurzgeschlossen“ wird 
     immer wieder ausgegeben 
 
Mögliche Ursache: Abhilfe:  
  

Wechselrichter ist überlastet Sorgen Sie dafür, daß die Gesamtnenn-
leistung der angeschlossenen Geräte unter 
der Nennleistung des Wechselrichters liegt.  

Schlechter Leistungsfaktor der 
angeschlossenen Geräte (cos phi bei 
sinusförmigen Strömen) 

Verringern Sie den erforderlichen Strom-
verbrauch der angeschlossenen Last. Bitte 
bedenken Sie, daß z.B. ein Computer 
meistens einen schlechten Leistungsfaktor 
aufweist, was eine Verringerung der maxi-
malen Ausgangs-leistung des Wechsel-
richters um ca. 20 % zur Folge haben kann.  

Die angeschlossenen Lasten verursachen 
einen Kurzschluß am 
Wechselrichterausgang.  

Vergewissern Sie sich, daß die 
angeschlossenen Geräte nicht defekt sind 
oder fehlerhaft arbeiten. Überprüfen Sie die 
Anschlußleitung zwischen dem 
Wechselrichter und den Verbraucherlasten. 
Beschädigungen der Anschlußleitung 
können zu Kurzschlüssen führen. Bitte in 
derartigen Fällen besonders vorsichtig sein !  

Die angeschlossenen Verbraucher-lasten 
erzeugen eine zu große 
Einschaltstromspitze.  

Versuchen Sie, die angeschlossenen 
Lasten nacheinander zu starten, nicht 
gleichzeitig. Oder schließen Sie zuerst die 
Last an und starten Sie anschließend den 
Wechselrichter. Wenn das alles nicht hilft, 
verzichten Sie lieber auf den Betrieb des 
Gerätes, da der Wechselrichter hierfür nicht 
geeignet zu sein scheint !  

 
 

PROBLEM: Die Fehlermeldung „Wechselrichtertemperatur zu hoch. Abkühlen“  
     wird immer wieder ausgegeben ! 
 
Mögliche Ursache: Abhilfe:  
  
Die Luftzirkulation um den Wechselrichter 
ist unzureichend. 

Sorgen Sie dafür, daß rund um den 
Wechselrichter 10 cm Luft sind. Entfernen 
Sie alle Gegenstände, die sich auf oder 
über dem Wechselrichter befinden. Den 
Wechselrichter keiner direkten 
Sonneneinstrahlung aussetzen. Direkte 
Nachbarschaft mit wärme-abstrahlenden 
Geräten vermeiden. 

Zu hohe Umgebungstemperatur. Den Wechselrichter an einem anderen Ort 
installieren oder für zusätzliche Belüftung 
durch einen Ventilator sorgen. 
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 Anmerkung : Wenn diese Fehlermeldung erscheint, den Wechselrichter auf keinen Fall  
      abschalten. Das Gerät braucht die Zeit, in der die Fehlermeldung erscheint, 
      um abzukühlen.  
 
 

PROBLEM: Der Wechselrichter schaltet ständig zwischen Continuous und ASB 
     Modus hin und her 
 

Mögliche Ursache: Abhilfe:  
  
Die angeschlossene Last ist nicht 
kompensiert oder das Verhältnis zwischen 
Eingangsstromspitze und Dauerbetrieb ist 
zu groß. 

Schließen Sie eine zusätzliche Last an den 
Wechselstromausgang an.  

 
 Sollte keine der o.g. Maßnahmen helfen, die Störung zu beseitigen, setzen Sie sich bitte 
 mit Ihrem nächsten TBS-Fachhändler in Verbindung. Er wird Ihnen sicherlich gerne 
 weiterhelfen und kann Ihren Wechselrichter gegebenen falls auch reparieren. Öffnen Sie 
 auf keinen Fall selbst das  Wechselrichter-gehäuse! Die anliegenden Spannungen sind 
 äußerst gefährlich! Außerdem verfällt Ihr Garantieanspruch! 
 
 
4. GARANTIE / HAFTUNGSBESCHRÄNKUNG 
 
 TBS Electronics (TBS) gibt eine 24-monatige Garantie auf einwandfreie Beschaffenheit 
 der Materialien und Ausführung Ihres Wechselrichters. Die Garantiezeit läuft ab 
 Kaufdatum. Während dieser 24 Monate repariert TBS Ihren defekten Wechselrichter 
 kostenlos. Transportkosten allerdings werden nicht übernommen.  
 
 Dieser Garantieanspruch verfällt, wenn der Wechselrichter außen oder innen körperliche 
 Beschädigungen oder Veränderungen aufweist. Ferner gilt die Garantie nicht für 
 Beschädigungen, die auf eine unsachgemäße Verwendung1), auf den Versuch, das Gerät 
 mit zu hohen Anforderungen an die Leistungsauf-nahme zu betreiben, oder die 
 Verwendung in einem ungeeigneten Umfeld zurückzuführen sind.  
 
 Die Garantie kommt nicht zum Tragen, wenn das Produkt falsch benutzt, vernachlässigt, 
 unsachgemäß installiert oder von einem anderen als dem TBS repariert wurde. Der 
 Hersteller kann nicht für eventuelle Verluste, Beschädigungen oder Kosten, die mit einer 
 unsachgemäßen Verwendung, einer Verwendung in einer ungeeigneten Umgebung, einer 
 unsachgemäßen Installation oder einer Funktionsstörung des Wechselrichters in 
 Zusammenhang stehen, verantwortlich gemacht werden. 
 
 Da der Hersteller den Gebrauch und die Montage (gemäß lokaler Bestimmungen) von 
 TBS-Produkten nicht kontrollieren kann, ist der Kunde für den eigentlichen Gebrauch 
 von TBS-Produkten immer selbst verantwortlich. TBS-Produkte sind nicht vorgesehen für 
 die Verwendung als kritische Komponenten in Geräten zur Lebenserhaltung oder in 
 Systemen, die möglicherweise Menschen verletzen und/oder die Umwelt schädigen 
 können. Beim Einsatz von TBS-Produkten für derartige Anwendungen ist der Kunde 
 immer selbst verantwortlich. Der Hersteller übernimmt keine Haftung für eventuelle 
 Verletzungen von Patentrechten oder von anderen Rechten dritter, die sich aus dem 
 Gebrauch des TBS-Produkts ergeben könnten. Der Hersteller behält sich das Recht vor 
 Produktspezifizierungen ohne Vorankündigung zu ändern. 
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 1) Beispiele für unsachgemäßen Gebrauch sind : 
  - Verwendung zu hoher Eingangsspannung 
  - Umgekehrte Verbindung der Batteriepole 
  - Mechanische Überlastung des Gehäuses oder der Innenteile verursacht durch  
   grobe Handhabung und/oder unsachgemäßes Verpacken 
  - Rückeinspeisung durch den Wechselrichterausgang aus externen Stromquellen wie 
   dem öffentlichen Energieversorgungsnetz oder einem Generator 
  - Kontakt mit irgendwelchen Flüssigkeiten oder Oxidation verursacht durch    
   Kondensation 
 
 
5. TECHNISCHE DATEN  
 
 5.1  Powersine 200-xx 
 

TECHNISCHE DATEN 

 

 PS200-12 PS200-24 PS200-48 

Ausgangsleist.1): @ Ta = 25°C    

       Pnominell 175VA 175VA 175VA 

       P10minute 210VA 220VA 220VA 

       Pspitse 400VA 500VA 500VA 

Ausgangsspannung 230Vac ± 2% oder 115Vac ± 2% 

Ausgangsfrequenz 50Hz ± 0.05% oder 60Hz ± 0.05% 

Ausgangswellenform wahre Sinuswelle (THD < 5%1) @ Pnom) 

Zulässige cos ϕ der last 0.2 – 1 (bis Pnom) 

Eingangsspannung (± 3% Tol.)  

       Nominell 12Vdc 24Vdc 48Vdc 

       Spanne 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaler Wirkungsgrad 90% 91% 93% 

Leistung im leerlauf bei nom. 
Eingangsspannung [ASB] 

< 2.8W 
[0.6W] 

< 3W 
[0.8W] 

< 4W 
[1.2W] 

Empf. Umgebungstemperatur -20°C bis +50 °C 

ASB Schwelle Pout = 12W Pout = 15W Pout = 15W 

Schutzvorrichtungen gegen Kurzschluss/Überlast, Überhitzung und zu niedrige 
Batterie spannung 

Anzeigen (durch 
vorprogrammierte Blink-
sequenzen der LED Anzeige) 

Kurzschluss/Überlast, Überhitzung, zu hohe/niedrige 
Batterie spannung und ASB Modus 

Gleichstromeing. anschluss zwei Kabel, länge 1.5 meter, ∅ 4mm² 

Wechselstromausg. anschluss IEC-320 (Euro Steckdose) 

Abmessungen (l x h x b) 154 x 98 x 130mm (ohne Montagekonsole) 

Schutzklasse IP20 

Gewicht 2.4 kg 2.4 kg 2.4 kg 

Der Wechselrichter erfüllt die 
folgenden Normen 

siehe Seite 16 
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 5.2  Powersine 300-12, 350-24 und 450-48 
 

TECHNISCHE DATEN 

 

 PS300-12 PS350-24 PS450-48 

Ausgangsleist.1): @ Ta = 25°C    

       Pnominell 250VA 300VA 300VA 

       P10minute 330VA 360VA 450VA 

       Pspitse 700VA 800VA 800VA 

Ausgangsspannung 230Vac ± 2% oder 115Vac ± 2% 

Ausgangsfrequenz 50Hz ± 0.05% oder  60Hz ± 0.05% 

Ausgangswellenform wahre Sinuswelle (THD < 5%1) @ Pnom) 

Zulässige cos ϕ der last 0.2 – 1 (bis Pnom) 

Eingangsspannung (± 3% Tol.)  

       Nominell 12Vdc 24Vdc 48Vdc 

       Spanne 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaler Wirkungsgrad 91% 93% 95% 

Leistung im leerlauf bei 
nominaler Eingangsspannung 
[ASB] 

< 3W 
[0.7W] 

< 3.5W 
[0.8W] 

< 6.5W 
[1.3W] 

Empfohlene 
Umgebungstemperatur 

-20°C bis +50 °C 

ASB Schwelle Pout = 12W Pout = 15W Pout = 15W 

Schutzvorrichtungen gegen Kurzschluss/Überlast, Überhitzung und zu niedrige 
Batterie spannung 

Anzeigen (durch 
vorprogrammierte Blink-
sequenzen der LED Anzeige) 

Kurzschluss/Überlast, Überhitzung, zu hohe/niedrige 
Batterie spannung und ASB Modus 

Gleichstromeing. anschluss zwei Kabel, länge 1.5 meter, ∅ 4mm² 

Wechselstromausg. anschluss IEC-320 (Euro Steckdose) 

Abmessungen (l x h x b) 184 x 98 x 130mm (ohne Montagekonsole) 

Schutzklasse IP20 

Gewicht 3.5 kg 3.5 kg 3.5 kg 

Der Wechselrichter erfüllt die 
folgenden Normen 

siehe Seite 16 

 
 
 5.3  Powersine 600-12, 800-24 und 800-48 
 

TECHNISCHE DATEN 

 

 PS600-12 PS800-24 PS800-48 

Ausgangsleist.1): @ Ta = 25°C    

       Pnominell 500VA 600VA 600VA 

       P10minute 600VA 800VA 800VA 

       Pspitse 1000VA 1200VA 1250VA 

Ausgangsspannung 230Vac ± 2% oder 115Vac ± 2% 

Ausgangsfrequenz 50Hz ± 0.05% oder 60Hz ± 0.05% 

Ausgangswellenform wahre Sinuswelle (THD < 5%1) @ Pnom) 
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Zulässige cos ϕ der last 0.2 – 1 (bis Pnom) 

Eingangsspannung (± 3% Tol.)  

       Nominell 12Vdc 24Vdc 48Vdc 

       Spanne 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaler Wirkungsgrad 92% 93% 94% 

Leistung im leerlauf bei nom. 
Eingangsspannung [ASB] 

< 4.8W 
[0.4W] 

< 6.5W 
[0.7W] 

< 8.2W 
[0.5W] 

Empf. Umgebungstemperatur -20°C bis +50 °C 

ASB Schwelle Pout = 15W Pout = 15W Pout = 15W 

Schutzvorrichtungen gegen Kurzschluss/Überlast, Überhitzung und zu niedrige 
Batterie spannung 

Anzeigen (durch 
vorprogrammierte Blink-
sequenzen der LED Anzeige) 

Kurzschluss/Überlast, Überhitzung, zu hohe/niedrige 
Batterie spannung und ASB Modus 

Gleichstromeing. anschluss zwei Kabel, länge 1.5 meter, ∅ 10mm² 

Wechselstromausg. anschluss IEC-320 (Euro Steckdose) 

Abmessungen (l x h x b) 228 x 113 x 163mm (ohne Montagekonsole) 

Schutzklasse IP20 

Gewicht 6.2 kg 6.2 kg 6.2 kg 

Der Wechselrichter erfüllt die 
folgenden Normen 

siehe Seite 16 

 Anmerkung: Änderungen der o.g. Daten jederzeit vorbehalten.  
 
 1) Gemessen mit einer ohmschen Belastung. Ausgangsleistungen sind einer Toleranz  
  von ± 4% unterworfen und nehmen als Temperaturzunahmen mit einem Satz von ca. 
  1.2%/° C ab, die mit 25° C beginnen. 
 2) Die Unterspannungsgrenze ist dynamisch. Mit zunehmender Last sinkt diese Grenze. 
  So wird der Spannungsverlust in den Kabeln und Anschlüssen kompensiert.  
 
 
6. KONFORMITÄTSERKLÄRUNG  
 
 Siehe Seite 16. 
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1. INSTALLATION 
 
 
 1.1  Installation du convertisseur 

  
 
 1. Montage au plafond         : Déconseillé 
 2. Montage au sol          : OK 
 3. Montage vertical sur une cloison avec   : OK (attention aux petits objets qui   
  ventilateur vers le bas         pourraient tomber dans les ouvertures 
                  de ventilation) 
 4. Montage vertical sur une cloison avec   : Déconseillé 
  ventilateur vers le haut 
 5. Montage horizontal sur une cloison   : OK 
 
 Pour garantir le fonctionnement correct du convertisseur, son emplacement doit répondre 
 aux exigences suivantes: 
 
 a) Evitez tout contact avec l'eau. N'exposez pas le convertisseur à la pluie ou au    
  brouillard 
 b) Ne placez pas le convertisseur dans un endroit exposé directement au soleil;  
  la température ambiante doit être de 0 °C à 40 °C (humidité de l'air <95% sans   
  ruissellement) ; dans des situations extrêmes, le boîtier du convertisseur peut atteindre 
  une température de plus de 70 °C; 
 c) Evitez toute obstruction de la circulation de l'air autour du convertisseur; laissez au  
  moins 10 cm d'espace libre autour du convertisseur ; lorsque le convertisseur atteint 
  une température trop élevée, il s'éteint automatiquement; lorsque la température du  
  convertisseur devient à nouveau acceptable, il redémarre automatiquement. 
 
 
 1.2  La fonction "Marche/Arrêt à distance" (modèles PS600-12 jusqu'à 
    PS800-48 uniquement) 
 
 Les modèles PS600-12 jusqu'à PS800-48 sont équipés de bornes “Remote on/off” 
 (Marche/Arrêt à distance) permettant de raccorder un interrupteur Marche/Arrêt externe. 
 Les deux fils de l'interrupteur externe doivent être raccordés à ces bornes comme indiqué 
 ci-dessous. Sur les modèles PS600-12 et 800-xx, l'interrupteur sur la face avant doit être 
 positionné à droite ( réglage usine gauche ) quand on veut mettre en route le 
 convertisseur à distance comme montré ci-dessous : 
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 Maxi 50 mètres

interrupteur
à distance

Commande par
interrupteur à distance

Commande par
interrupteur local

 
 
 L'interrupteur Marche/Arrêt local sur la face-avant prévaut toujours sur l'interrupteur à 
 distance. Donc pour pouvoir utiliser l'interrupteur à distance, l'interrupteur sur l'appareil 
 doit être dans la position ‘on’ ou ‘auto standby’ (ASB). 
 

 

 
 

 
 
S'ASSURER QUE LORS DE L'INSTALLATION DE LA COMMANDE À 
DISTANCE LA BATTERIE N'EST PAS RACCORDEE. 

 
 
 1.3  Exigences relatives à la batterie 
 
 Pour un fonctionnement correct, la tension de la batterie doit varier de 0,92x Vnom à 
 1,23x Vnom (Vnom dépend du modèle 12V, 24V ou 48V). La batterie doit pouvoir fournir 
 suffisamment d'électricité  au convertisseur. Le tableau suivant indique la capacité 
 conseillée de la batterie: 
 

Modèle de 
convertisseur : 

Ientrée pour 
Pnom : 

Capacité batterie conseillée: 

PS200-12 18 ADC ≥ 50 Ah 

PS200-24 9 ADC ≥ 30 Ah 

PS200-48 4 ADC ≥ 20 Ah 

PS300-12 26 ADC ≥ 100 Ah 

PS350-24 15 ADC ≥ 60 Ah 

PS450-48 7 ADC ≥ 30 Ah 

PS600-12 47 ADC ≥ 200Ah 

PS800-24 29 ADC ≥ 120Ah 

PS800-48 14 ADC ≥ 60Ah 

 
 Le convertisseur s'éteint automatiquement lorsque la tension de la batterie est inférieure à 
 0,88xVnom ou supérieure à 1,3xVnom. Lorsque la tension de la batterie est trop élevée 
 ou trop faible, le convertisseur émet un signal sonore toutes les secondes (A l'exception 
 des modèles PS200-xx). 
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LES 12V MODÈLES DOIVENT EXCLUSIVEMENT ÊTRE 
RACCORDÉS SUR UNE BATTERIE 12V. 
Le convertisseur ne fonctionne pas avec une batterie de 6V. Si la 
tension de la batterie dépasse 24 volts, le convertisseur sera 
endommagé. 
LES 24V MODÈLES DOIVENT EXCLUSIVEMENT ÊTRE 
RACCORDES SUR UNE BATTERIE 24V. 
Le convertisseur ne fonctionne pas avec une batterie de 12V. Si la 
tension de la batterie dépasse 31 volts, le convertisseur sera 
endommagé. 
LES 48V MODÈLES DOIVENT EXCLUSIVEMENT ÊTRE 
RACCORDES SUR UNE BATTERIE 48V. 
Le convertisseur ne fonctionne pas avec une batterie de < 40V. Si la 
tension de la batterie dépasse 60 volts, le convertisseur sera 
endommagé. 
 

 
 1.4  Raccordement de la batterie 
 
 Si un rallongement des câbles de la batterie est indispensable, il convient d'utiliser un 
 câble d'au moins 1,5 fois la section des câbles fixes du convertisseur. La longueur 
 maximale conseillée pour les câbles vers la batterie est d'environ 3 mètres. 
 
 1.4.1 Précautions relatives à l'utilisation de batteries 
 
 1. Travailler à proximité de batteries peut être dangereux. Les batteries peuvent produire 
  des gaz explosifs. Évitez de fumer, de provoquer des étincelles ou de faire du feu avec 
  flammes nues à proximité batteries. Veillez à disposer d'une ventilation suffisante.  
 2. Portez une protection oculaire et vestimentaire. Évitez de toucher vos yeux lorsque  
  vous avez travaillé avec des batteries. Lavez-vous les mains lorsque vous avez fini de 
  travailler. 
 3. Si de l'acide contenu dans les batteries entre en contact avec votre peau ou vos   
  vêtements, lavez-les immédiatement à l'eau et au savon. Si l'acide entre en contact  
  avec les yeux, rincez-les immédiatement à l'eau courante. Rincez vos yeux pendant 15 
  minutes et si nécessaire, faites appel à un médecin.  
 4. Soyez prudent lorsque vous utilisez des outils métalliques à proximité des batteries. Si 
  vous laissez tomber un objet métallique sur une batterie, celui-ci peut provoquer un  
  court-circuit et/ou une explosion. 
 5. Ne portez pas d'objets tels que bagues, bracelets, montres et chaînes lorsque vous  
  travaillez près de batteries. En contact avec les batteries ces objets peuvent provoquer 
  des court-circuits qui les feront fondre totalement et entraîneront des brûlures graves. 
 

 

 

LE FIL ROUGE DOIT ÊTRE RACCORDE A LA BORNE POSITIVE 
(+) ET LE FIL NOIR A LA BORNE NÉGATIVE (-). 
Toute erreur de raccordement des câbles vers la batterie peut 
provoquer des dégâts! 
Les dégâts provoqués par un raccordement erroné des câbles vers la 
batterie ne sont pas couverts par la garantie. Veillez à ce que 
l'interrupteur se trouve en position " 0 " avant de procéder aux 
raccordements de la batterie. 
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 1.5  Raccordement de la charge 
  
 Avant de raccorder votre appareillage au convertisseur, vérifiez si la puissance électrique 
 totale des appareils en question n'est pas supérieure à puissance de sortie nominale du 
 convertisseur. Certains appareils tels les outils électriques et des pompes ont une très 
 forte consommation électrique au démarrage. Dans ce cas, il se peut qu'un tel appel de 
 courant de démarrage déclenche la protection interne du convertisseur, ce qui fait 
 momentanément chuter sa tension de sortie. Si cette protection est sollicitée rapidement 
 et à plusieurs reprises, le convertisseur se mettra en sécurité "surcharge" et sa tension de 
 sortie sera coupée. Dans ce cas, la charge raccordée au convertisseur est trop importante 
 et nous vous conseillons de la réduire. 
 Après environ 18 secondes, le convertisseur redémarre automatiquement. Si la 
 température ambiante est élevée, la capacité de surcharge du convertisseur diminue. 
 

 

 
 

 
SI VOUS RACCORDEZ AU CONVERTISSEUR PLUSIEURS 
APPAREILS, DONT UN ORDINATEUR, IL SE PEUT QUE LORSQUE 
L'UN DE CES APPAREILS EST MIS EN ROUTE, L'ORDINATEUR 
SOIT PERTURBÉ ET RELANCÉ DU FAIT D'UNE SOUDAINE 
CHUTE DE TENSION. 
 

 
 

 

 
 

 
 
NE RACCORDEZ JAMAIS LA SORTIE DU CONVERTISSEUR A 
UNE AUTRE SOURCE ÉLECTRIQUE (SECTEUR) . CELA 
POURRAIT GRAVEMENT ENDOMMAGER LE CONVERTISSEUR. 
 

 
 
 1.6  Mise en marche du convertisseur 
 
 Lorsque toutes les instructions qui précèdent sont respectées et les raccordements sont 
 réalisés, le convertisseur peut être mis en marche en plaçant l'interrupteur marche/arrêt 
 sur la position ' I '. Après un bref signal sonore à deux tons (A l'exception des modèles 
 PS200-xx) la tension de sortie sinusoïdale apparaît et se stabilise à 230V/50Hz ± 2%.  
 
 Lorsque l'utilisation en sortie du convertisseur n'est pas permanente, il est recommandé 
 de le mettre en mode "auto standby". Ceci permet de réduire considérablement la 
 consommation interne du convertisseur. Pour activer le mode "auto standby", mettre 
 l'interrupteur marche/arrêt en position ' II '. En mode "auto standby" le convertisseur 
 génère toutes les secondes une impulsion de contrôle pour sonder si une utilisation est 
 présente ou non sur sa sortie. Lorsque le mode "auto standby" est activé (confirmation 
 par un signal sonore deux tons inverse, A l'exception des modèles PS200-xx) le témoin 
 LED 4 s'allume pendant 4 secondes, et la tension de sortie est présente. Après 4 
 secondes, la tension de sortie disparaît et les impulsions de contrôle sont activées. 
 Lorsqu'une utilisation en sortie du convertisseur est enclenchée et dont la puissance est 
 supérieure à 5W, 12W ou 15W (selon modèle) le convertisseur se met immédiatement en 
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 marche. Lorsque l'utilisation en sortie est arrêtée le convertisseur se remet en mode "auto 
 standby" et les impulsions de contrôle sont activées. 
 
 Certaines charges telles que les appareils TV / vidéo (avec mode stand-by) et les réveils 
 ne fonctionneront correctement qu'en mode continu.  
 Avec certaines faibles charges non compensées, il est possible que le convertisseur 
 passe continuellement du mode 'continu' au mode 'ASB'. Dans ce cas, nous vous 
 conseillons de désactiver le mode 'ASB' ou de raccorder une charge supplémentaire. 
 

 
 

 

 
 

 
LORSQUE LE CONVERTISSEUR PASSE EN 'MODE DÉFAUT' 
(VOIR CHAPITRE 2.1) A CAUSE D'UNE SURCHARGE OU D'UN 
COURT-CIRCUIT, IL REDÉMARRE DE NOUVEAU 
AUTOMATIQUEMENT APRÈS ENVIRON 18 SECONDES. 
En cas de défaut lié à la température, le convertisseur ne redémarrera 
automatiquement qu'après avoir atteint une température acceptable. 
Le redémarrage est signalé un peu à l'avance par un signal sonore (A 
l'exception des modèles PS200-xx). 
N'INTERVENEZ JAMAIS SUR LES RACCORDS AC LORSQUE LE 
CONVERTISSEUR EST EN MODE DÉFAUT 
 

 
 

 
 

 
 

 
LE GRAND CONDENSATEUR INTERNE PEUT RESTER SOUS 
TENSION LORSQUE LES BATTERIES SONT DÉCONNECTÉES. 
Pour éviter des étincelles ou un fonctionnement bref du convertisseur, 
nous vous conseillons de le mettre en position 'marche' pendant 
environ 10 secondes après l'avoir déconnecté des batteries, ceci 
déchargera le condensateur. Vous pourrez alors manipuler le 
convertisseur en toute sécurité. 
 

 
 
2. DIAGNOSTIC ET RÉSOLUTION DE PANNES 
 
 2.1  Alarmes visuelles 
 
 Votre convertisseur Powersine est équipé d'un système de diagnostic automatique qui 
 vous informe des causes d'un arrêt automatique suite à un défaut. Pour visualiser la 
 nature du défaut, une LED rouge 'error/power' sur convertisseur clignote selon des 
 séquences déterminées. La durée de chaque séquence est d'environ 1 seconde. Pendant 
 cette période, la LED rouge peut envoyer au maximum 4 impulsions lumineuses.  
 
 Le tableau suivant vous permet de savoir le type d'erreur ou d'alarme correspondant à un 
 mode de clignotement déterminé. 
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Indications de la LED rouge :  
 
� = LED clignotante 
� = LED allumée  
� = LED éteiente  
 
Durée (1 seconde) Nature du defaut 
���� Defaut de la tension batterie sur le voltage 

Entrée 
(une impulsion par seconde) 

���� Court-circuit ou surcharge en sortie 
(deux impulsions par seconde) 

���� Température trop élevée 
(trois impulsions par seconde) 

���� Convertisseur en mode "Auto Standby" 
(impulsions continues) 

� → Convertisseur en fonctionnement normal 
 

� → Convertisseur arrêté 

 

 2.2  Alarmes sonores (A l'exception des modèles PS200-xx) 

 
 Le convertisseur est équipé d'une alarme sonore. Il y a trois alarmes sonores différentes 
 dont la séquence et la signification sont associées aux alarmes visuelles mentionnées 
 précédemment: 
 
  Alarme 1 : Un signal par seconde. Pré-alarme tension de la batterie trop élevée 
       ou trop basse. Si la tension de la batterie diminue ou augmente encore 
       un peu, le convertisseur passera en mode 'défaut de la tension batterie' 
       afin d'éviter tout dommage. 
  Alarme 2 : Deux signaux par seconde. Pré-alarme surcharge. Le convertisseur va 
       s'arrêter suite à une surcharge en sortie. En cas de surcharge forte, 
       cette alarme n'est pas activée car le convertisseur passera  
       immédiatement en mode défaut. 
  Alarme 3 : Trois signaux par seconde. Pré-alarme température. Le convertisseur 
       s'arrêtera si la température augmente d'encore de 3°C. 
 
 
 2.3  Pannes et solutions possibles 
 

PROBLÈME: Le convertisseur ne fonctionne pas (LED rouge éteinte) 

 

Cause possible: Remède: 
  

L'interrupteur est en position ARRÊT (0). Actionnez l'interrupteur pour le mettre en 
position MARCHE (I).  

Mauvais contact entre les câbles batterie 
du convertisseur et les cosses de la 
batterie.  

Nettoyez les cosses de la batterie et/ou les 
contacts. Serrez bien les vis de fixation. 

Fusible défectueux. Convertisseur doivent être renvoyés pour 
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réparation.  

La batterie est en très mauvais état. Rechargez ou remplacez la batterie. 

 
 

PROBLÈME: L'alarme 'Défaut de la tension batterie' se maintient 

  

Cause possible: Remède: 
  

La batterie est en mauvais état. Rechargez ou remplacez la batterie. 

Les raccordements ou le câblage entre le 
convertisseur et la batterie sont mauvais et 
entraînent d'importantes chutes de tension.  

Vérifiez tous les raccordements. Si vous 
avez rallongé les câbles vers la batterie, 

vous devez utiliser la section adéquate  (≥ 
1,5 fois le câble livré de série). Nous 
déconseillons de rallonger les câbles 
batterie de plus de 3 mètres environ. 

Erreur dans votre système électrique (dans 
le cas d'un raccordement indirect à la 
batterie).  

Vérifiez votre système électrique ou 
consultez un électrotechnicien. 

 
 

PROBLÈME: L'alarme 'Court-circuit ou surcharge en sortie' se maintient 

  

Cause possible: Remède: 
  

Le convertisseur est surchargé. Vérifiez si la puissance totale de la charge 
raccordée n'excède pas la puissance 
nominale du convertisseur. 

La charge raccordée a un mauvais facteur 

de puissance (cosϕ sur courant sinusoïdal). 

Réduisez la charge. N.B. un ordinateur par 
exemple a un mauvais facteur de 
puissance, ce qui entraîne une diminution 
de la puissance maximale de sortie utile 
d'environ 20%. 

La charge raccordée provoque un court-
circuit à la sortie du convertisseur. 

Vérifiez si la charge raccordée n'est pas 
défectueuse, y compris le câblage entre la 
charge et le convertisseur. Un câblage 
endommagé peut entraîner un court-circuit. 
Dans ces circonstances, soyez prudent! 

 
 

PROBLÈME: L'alarme 'Température trop élevée' se maintient 

  

Cause possible: Remède: 
  

Le flux d'air autour du convertisseur est 
bloqué. 

Veillez à laisser au moins un espace de 10 
centimètres autour du convertisseur. 
Supprimez éventuellement les objets qui se 
trouvent sur le convertisseur. Enlevez le 
convertisseur de la lumière directe du soleil 
ou de la proximité d'appareils qui 
produisent de la chaleur. 
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La température environnante est trop 
élevée. 

Déplacez le convertisseur dans un lieu plus 
frais ou apportez un refroidissement 
supplémentaire à l'aide d'un ventilateur 
externe. 

 N.B. : N'éteignez pas le convertisseur lorsqu'il est en défaut température. Le convertisseur 
   a besoin de temps pour refroidir, son ventilateur fonctionne. 
 
 

PROBLÈME: Le convertisseur bascule continuellement entre les modes 'continu' 
     et 'ASB' 

  

Cause possible: Remède: 
  

La charge raccordée n'est pas compensée 
ou le rapport entre son appel de courant et 
son régime établi est trop important. 

Raccordez une faible charge 
supplémentaire. 

 
 Si aucun des remèdes proposés n'apporte de solution à vos problèmes, nous vous 
 conseillons de prendre contact avec votre revendeur local TBS pour obtenir son aide et / 
 ou pour une réparation éventuelle. N'ouvrez jamais vous-même le convertisseur, il peut 
 contenir des tensions dangereusement élevées! Toute tentative d'intervention par du 
 personnel non habilité annulera la garantie.  
 
 
3. GARANTIE / LIMITE DE RESPONSABILITE 
 
 TBS Electronics (TBS) garantit que cet inverseur est libre de tout défaut de fabrication ou 
 du matériel pour une période de 24 mois à dater de la date d’achat.  Pendant cette 
 période TBS réparera l’inverseur défectueux gratuitement. TBS n’est pas responsable des 
 frais de transports éventuellement occasionnés par la réparation. 
 
 Cette garantie est annulée si l’inverseur a souffert de dommages physiques ou d’une 
 altération, interne ou externe, et ne couvre pas les dommages dus à un usage impropre1), 
 à la tentative d’utiliser l’inverseur avec des appareils ayant une consommation excessive 
 (par rapport aux spécifications de l’appareil) ou l’utilisation dans un environnement 
 inadéquat.  
 
 Cette garantie ne s’appliquera pas quand l’appareil aura été mal utilisé, négligé, 
 incorrectement installé ou réparé par quelque d’autre que le TBS. Le fabricant n’est pas 
 responsable des pertes, dommages ou coûts occasionnés par un usage incorrect, par un 
 usage dans un environnement impropre, par une installation incorrecte de l’inverseur ou 
 par une disfonctionnement de celui-ci. 
 
 Comme le fabricant ne peut pas contrôler l’usage et l’installation des produits TBS, le 
 client est toujours responsable pour l’usage actuel des produits TBS. Les produits TBS ne 
 sont pas conçus pour être utilisés comme composants d’une installation de  maintenance 
 en vie qui peut potentiellement blesser les hommes ou l’environnement. Les clients sont 
 toujours responsables quand ils installent les produits TBS pour ce type d’applications. Le 
 fabricant n’accepte aucune responsabilité en cas de violation des brevets ou autres droits 
 des tierces parties, résultant de l’usage des produits TBS. Le fabricant se réserve le droit 
 de changer les spécifications du produit sans préavis. 
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 1) Exemples d’usage incorrect : 
  - Voltage trop important à l’entrée 
  - Inversion des polarités 
  - Dégâts internes ou externes dus à une mauvaise manipulation ou à un mauvais  
   emballage 
  - Contact avec des liquides ou oxydation causée par la condensation. 
  - Alimentation en courant par la sortie par un groupe électrogène ou toute autre   
   source extérieure 
 
4. CARACTÉRISTIQUES TECHNIQUES 
 
 4.1  Powersine 200-xx 
 

CARACTÉRISTIQUES TECHNIQUES 

 

 PS200-12 PS200-24 PS200-48 

Puissance @ Ta = 25°C 1)     

       Pperm. 175VA 175VA 175VA 

       P10min 210VA 220VA 220VA 

       Pmaxi 400VA 500VA 500VA 

Tension de sortie 230Vac ± 2% ou 115Vac ± 2% 

Fréquence de sortie 50Hz ± 0.05% ou 60Hz ± 0.05% 

Forme de l'onde de sortie Sinusoïde pre (THD < 5%1) @ Pperm.) 

cos ϕ accepté en sortie 0.2 – 1 (jusqu'à Pperm.) 

Tension d'entrée (± 3% tol.)  

       Nominale 12Vdc 24Vdc 48Vdc 

       Plage 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Rendement maximum 90% 91% 93% 

Consommation à vide à tension 
d'entrée nominale [ASB] 

< 2.8W 
[0.6W] 

< 3W 
[0.8W] 

< 4W 
[1.2W] 

Température ambiante admiss. -20°C .. +50 °C 

ASB à partir de Psort. = 12W Psort. = 15W Psort. = 15W 

Protections Court-circuits, surcharges, températures trop, défauts 
de tensions de la batterie 

Indications de défauts 
(Séquences de clignotement de 
la LED) 

Court-circuits, surcharges, températures trop élevées,  
défauts de tensions de la batterie et ASB 

Raccordement entrée DC Deux fils, longueur 1,5 mètres, ∅ 4mm² 

Raccordement sortie AC Embase femelle IEC-320 Euro 

Dimensions (L x h x l) 154 x 98 x 130mm (hors bords de fixation) 

Degré de protection IP20 

Poids 2.4 kg 2.4 kg 2.4 kg 

Conformité aux normes voir page 16 
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 4.2  Powersine 300-12, 350-24 et 450-48 
 

CARACTÉRISTIQUES TECHNIQUES 

 

 PS300-12 PS350-24 PS450-48 

Puissance @ Ta = 25°C 1)     

       Pperm. 250VA 300VA 300VA 

       P10min 330VA 360VA 450VA 

       Pmaxi 700VA 800VA 800VA 

Tension de sortie 230Vac ± 2% ou 115Vac ± 2% 

Fréquence de sortie 50Hz ± 0.05% ou  60Hz ± 0.05% 

Forme de l'onde de sortie Sinusoïde pre (THD < 5%1) @ Pperm.) 

cos ϕ accepté en sortie 0.2 – 1 (jusqu'à Pperm.) 

Tension d'entrée (± 3% tol.)  

       Nominale 12Vdc 24Vdc 48Vdc 

       Plage 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Rendement maximum 91% 93% 95% 

Consommation à vide à tension 
d'entrée nominale [ASB] 

< 3W 
[0.7W] 

< 3.5W 
[0.8W] 

< 6.5W 
[1.3W] 

Température ambiante 
admissible 

-20°C .. +50 °C 

ASB à partir de Psort. = 12W Psort. = 15W Psort. = 15W 

Protections Court-circuits, surcharges, températures trop, défauts 
de tensions de la batterie 

Indications de défauts 
(Séquences de clignotement de 
la LED) 

Court-circuits, surcharges, températures trop élevées,  
défauts de tensions de la batterie et ASB 

Raccordement entrée DC Deux fils, longueur 1,5 mètres, ∅ 4mm² 

Raccordement sortie AC Embase femelle IEC-320 Euro 

Dimensions (L x h x l) 184 x 96 x 130mm (hors bords de fixation) 

Degré de protection IP20 

Poids 3.5 kg 3.5 kg 3.5 kg 

Conformité aux normes voir page 16 

 
 
 4.3  Powersine 600-12, 800-24 et 800-48 
 

CARACTÉRISTIQUES TECHNIQUES 

 

 PS600-12 PS800-24 PS800-48 

Puissance @ Ta = 25°C 1)     

       Pperm. 500VA 600VA 600VA 

       P10min 600VA 800VA 800VA 

       Pmaxi 1000VA 1200VA 1250VA 

Tension de sortie 230Vac ± 2% ou 115Vac ± 2% 

Fréquence de sortie 50Hz ± 0.05% ou 60Hz ± 0.05% 

Forme de l'onde de sortie Sinusoïde pre (THD < 5%1) @ Pperm.) 

cos ϕ accepté en sortie 0.2 – 1 (jusqu'à Pperm.) 
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Tension d'entrée (± 3% tol.)  

       Nominale 12Vdc 24Vdc 48Vdc 

       Plage 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Rendement maximum 92% 93% 94% 

Consommation à vide à tension 
d'entrée nominale [ASB] 

< 4.8W 
[0.4W] 

< 6.5W 
[0.7W] 

< 8.2W 
[0.5W] 

Température ambiante admiss. -20°C .. +50 °C 

ASB à partir de Psort. = 15W Psort. = 15W Psort. = 15W 

Protections Court-circuits, surcharges, températures trop, défauts 
de tensions de la batterie 

Indications de défauts 
(Séquences de clignotement de 
la LED) 

Court-circuits, surcharges, températures trop élevées,  
défauts de tensions de la batterie et ASB 

Raccordement entrée DC Deux fils, longueur 1,5 mètres, ∅ 10mm² 

Raccordement sortie AC Embase femelle IEC-320 Euro 

Dimensions (L x h x l) 228 x 113 x 163mm (hors bords de fixation) 

Degré de protection IP20 

Poids 6.2 kg 6.2 kg 6.2 kg 

Conformité aux normes voir page 16 

 N.B. : les données ci-dessus peuvent être modifiées sans avis préalable. 
 

 1) Valeurs mesurées avec charge resistive. Les puissances peuvent varier de ± 4% et  
  diminuent lorsque la température augmente dans une proportion d'environ 1.2%/°C à 
  partir de 25°C. 
 2) La tension inférieure est dynamique. Cette limite diminue lorsque la charge augmente 
  afin de compenser les pertes de tension sur les câbles et / ou raccordements. 
 
 
5. DECLARATION DE CONFORMITE CE 
 
 Voir page 16. 
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6.2.2. Relay Driver 1 
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RELAY DRIVER 2

IMPORTANT SAFETY INSTRUCTIONS 

SAVE THESE INSTRUCTIONS: 
 
This manual contains important safety, installation and operating 
instructions for the Morningstar Relay Driver. 
 
The following symbols are used throughout this manual to indicate 
potentially dangerous conditions or important safety instructions. 

 
WARNING: Indicates a potentially dangerous ondition. 

Use extreme caution when performing this task. 
CAUTION: Indicates a critical procedure for safe and 
proper operation of the Relay Driver. 
 

 
NOTE: Indicates a procedure or function that is 
important to the safe and proper operation of the  

 Relay Driver. 

General Safety Information 

 
 Read all the instructions and cautions in the manual before 

starting the installation. 
 There are no user serviceable parts in the Relay Driver. Do not 

disassemble or attempt to repair. 
 Ensure that battery power has been disconnected before 

installing or removing the Relay Driver. 
 Do not allow water to enter the Relay Driver. 
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1.0 Getting Started  

1.1 What’s in the Box? 

 Relay Driver 

 Software CD 

 Operator’s Manual 

 Serial RS-232 Cable (6ft) 

 Meter Bus RJ-11 cable (4ft) 

 Four (4) Mounting Screws 

 Mounting Template 
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1.2 Features 

 

Figure 1. Features of the Relay Driver 

 
Channel Terminal Block 
Provides connections for: 

Relay Driver power and ground 
Four (4) Channel connections (relay contacts, input 
voltages, output signals, etc) 

DIN Rail Release Tab 
Snap on / Release from DIN rail. 
LED Indicators 
Displays power and channel status, faults, sampling interval. 
Meter Bus Ports 
Connects to other Morningstar products with meter bus 
communications. Two ports (in/out) allow a daisy-chain 
connection of multiple devices. 
Serial RS-232 Port 
A serial programming port used to establish a connection 
between the Relay Driver and a PC. 
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1.3 Factory Settings 
The Relay Driver is pre-configured at the factory with a default 
configuration as outlined below. If a different configuration is 
needed, a custom configuration will need to be programmed 
into the Relay Driver.  
 
Sections 2.0 through 5.0 explain software installation, custom 
configuration, and installation. 
 
Channel 1 
Threshold Function: 
 Channel OFF when Vbattery < 11.5V 
 Channel ON when Vbattery > 12.6V 
 1 minute delay before turning on/off 
Channel 2 
Threshold Function: 
 Channel OFF when Vbattery < 11.1V 
 Channel ON when Vbattery > 12.2V 
 1 minute delay before turning on/off 
Channel 3 
Threshold Function: 
 Channel OFF when Vbattery < 14.0V 
 Channel ON when Vbattery > 15.0V 
Channel 4 
TriStar Alarm/Fault Monitor: 
 Channel OFF when no alarms/faults exist 
 Channel ON when any alarms/faults exist 

Excludes RTS open alarm 
No communication timeout alarm 
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 2.0 PC Software Installation 
 

2.1 System Requirements 
 

NOTE: Morningstar provides software for Windows® 
PCs only. Other platforms are not supported. 
 

• Intel® 486 or Pentium® processor 
• Microsoft® Windows 95, 98, 2000, Windows XP Professional 

or Home Edition 

• 32MB of RAM (64MB Recommended) 

• CD-ROM drive (If installing by CD) 

• Up to 1.5MB of available hard-disk space 

• Internet connection and service (If downloading from web) 

• Web browser (If downloading from web) 

2.2 Installing MSView 
 

NOTE: The software CD provided may not contain the 
latest version of MSView. Check our website for 
updates at: 
http://www.morningstarcorp.com/products/software 

 
Morningstar MSView is an all-inclusive software package that 
provides programming, graphing, and logging capabilities for 
supported Morningstar products. MSView is also used to 
configure and program the Relay Driver. 
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This section details two software installation options. The first 
option explains how to install MSView from the included 
software CD. The second option explains how to download and 
install the latest version of MSView from our website. We 
recommend downloading the latest version from our website if 
possible. It is possible to update to a newer version of MSView 
at a later time. 

Option #1: Install MSView from the included CD 

Step 1 
Insert the MSView Setup CD in the PC CD-drive. After a few 
moments, the MSView software setup wizard should appear. 
If setup does not begin (or the autorun CD-drive feature has 
been disabled), run Setup.exe on the CD drive using Windows 
Explorer. 
 
Step 2 
Follow the wizard instructions to install MSView software. 
 
Step 3 
After the install is complete, remove the CD from the drive and 
store the MSView setup CD in a safe place. 

- OR - 

Option #2: Download and install MSView software 
from the web 

Step 1 
Visit: http://www.morningstarcorp.com/products/software 
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Follow the page instructions to download the latest version of 
MSView. Save the file to a convenient location such as the 
Windows Desktop. 
 
Step 2 
Find the saved file downloaded in step 1. Run the setup file 
and follow the wizard instructions. 
 
Step 3 
After the install is complete, you can delete the setup file or 
save it in a safe place on your hard drive for future use. 

 
NOTE: If an older version of MSView is already 
installed, the setup program will automatically replace 
the older version. 
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 3.0 Configuration 
 

The MSView software includes a Relay Driver setup wizard to 
create and save configurations. Configurations can then be 
programmed into the Relay Driver so that it functions as 
required. 

3.1 Open the Setup Wizard 
 

1. Click the Windows Start Menu button 
2. Under Programs, find the MSView Folder. 
3. Click the Relay Driver Wizard program Icon 

 

 

Figure 2. Relay Driver Setup Screen 

The Relay Driver Setup screen should appear (see Fig. 2). The 
setup wizard is now open. Proceed to section 3.2. 
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3.2 Assign Functions 
Each of the four channels is assigned a Function, which 
switches channel(s) on/off based on criteria. Some Functions 
only control one channel while others manage two or more 
channels as a group.  
 
The Relay Driver Setup screen, shown in Figure 3 is the 
starting point from which each channel is setup. The upper left 
area of the window displays the four channels and the 
corresponding configurations. 
 
Each of the four (4) channels has a configuration summary that 
shows which Function is assigned as well as a few key 
parameters. 
  
Next to each channel Configuration Summary are two setup 
buttons labeled Simple and Advanced. Simple setup allows the 
user to modify the most essential settings while using factory 
default values for the more advanced settings. Advanced setup 
allows the user to specify all parameters including control 
address, sample rate, defaults states, and more.  

 
NOTE: We recommend using Simple setup unless 
there is a specific need to modify an Advanced 
parameter. 

 
The four buttons located in the bottom right corner are defined 
as follows: 
 
Write to File - allows the user to save a configuration for later 
use.  
Read from File - retrieve past configurations saved to file 
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Read Module – read the current configuration out of the Relay 
Driver. 
Program module - write the wizard configuration to the Relay 
Driver 
 
Specific instructions for each Function can be found in sections 
3.1.1 to 3.1.6. Choose a Function for each channel(s) and 
follow the instructions in the corresponding section. For each 
Function, detailed instructions for Simple setup are provided. At 
the end of each section, details about Advanced setup 
parameters are provided. When all channels are configured as 
desired, skip to section 3.3 or instructions on how to program 
the Relay Driver. 
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3.2.1 Disabled (Input) Function 
 
The Disabled (Input) Function disables the relay driver of a 
channel. This Function is the “safe” configuration for a channel 
that is not in use. Disabled channels can be safely used as 
voltage inputs as well. The channel voltage can be used as a 
Control Variable for other Functions. 

Common Applications 

 Unused channel 
 Measure external voltages and signals 

 

Setup 

1. From the Relay Driver setup screen (as shown in Figure 2), 
choose the Simple setup button next to the desired 
channel 

2. Select Disabled (Input) from the Function list. Click Finish 
 
 
The channel is now configured for Disabled (Input) mode and 
the channel’s relay driver has been disabled. The channel may 
be used as a voltage input if required. The Relay Driver Setup 
screen should display “Disabled” in the Configuration Summary 
for the channel. 
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3.2.2 Threshold Function 
 

The Threshold Function switches a channel on or off according 
to a high threshold setpoint and a low threshold setpoint. When 
a Control Variable reaches either of these setpoints, the 
Function switches a channel on or off. Additionally, delays and 
minimum/maximum timers can alter behavior. A variety of 
control variables may be used including voltage, current, and 
temperature values.  

Common Applications 

 Load control (Low Voltage Disconnect/Reconnect) 
 Thermostat 
 Alarm signal 

 

Setup 

1. Starting from the Relay Driver setup screen (as shown 
in Figure 2), choose the Simple setup button next to 
the desired channel.  
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Figure 3. Select Threshold Function 

 
2. The Channel Function window appears as shown in Figure 3. A 

list of Functions from which to choose is provided. By default, 
the Disabled function is selected.  
 
Choose the Threshold option and click Next > to Continue.
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Figure 4. Select a Control Type 

 
3. The Control Type specifies the device from which variable 

data will be polled and used in the Threshold Function. The 
TriStar and Other Relay Driver options will poll the specified 
device on the Meter Bus for variable data such as measured 
battery voltage, load/solar voltage, and battery temperature. 
The Standalone option uses variable data local to the Relay 
Driver such as the on-board temperature sensor or channel 
input voltages. The Control Type list may expand in the future 
to include more Morningstar Devices that support the Relay 
Driver. 

 
Select the appropriate Control Type and click Next > to 
continue
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Figure 5. Specify Threshold Parmeters

4. The Threshold Setup screen allows the user to specify the 
Threshold Function parameters: 

a. Select a Control Variable. In Figure 5, Battery Voltage 
has been selected as the Control Variable.  

b. Choose a high threshold setpoint.  
c. The On/Off selection inverses the output when the 

threshold setpoints are met.  
d. Specify a low threshold setpoint.  

 
Read the sentence and verify that the Function performs as 
desired. 

 
Click Finish 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 794 of 1899



17 MORNINGSTAR CORPORATION

The channel is now configured for Threshold mode. The Relay 
Driver Setup screen should display the Threshold parameters 
in the Configuration Summary for the channel. 
 
If all four channels are now configured as desired, refer to 
section 3.3 for instructions on how to program the Relay 
Driver. 

Threshold Advanced Setup Definitions 

The following definitions can be used when configuring the 
Threshold Function in Advanced setup. These values are 
assigned appropriate default values in Simple setup. 
 

 

Figure 6. Graph of Threshold timing delays 

 

Control Address – the meter bus ID for the device that is to 
be polled. Factory default is one (1) for the TriStar and nine (9) 
for the Relay Driver. (Not applicable in Standalone) 
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Control Variable – choose from a list of variables associated 
with the Control Type specified 

 
High Threshold – upper value at which an event should occur 
(See Figure 6) 

 
Output State – output state when the Upper Threshold is 
reached 
 
Low to High Delay –time to wait after High Threshold is met 
before changing state. If the Control Variable drops below 
High Threshold during the delay time, the counter will be 
reset. (See Figure 6) 

 
Max High Time – maximum amount of time the Relay Driver 
will remain in the High state. This timer begins after the Min. 
High timer has expired.  
 
Min. High Time –  minimum amount of time the Relay Driver 
must remain in the High state. 
 
Low Threshold – lower value at which an event should occur  
 
High to Low Delay –time to wait after Low Threshold is met 
before changing state. If the Control Variable rises above Low 
Threshold during the delay time, the counter will be reset. 
(See Figure 6) 
 
Max Low Time – the maximum amount of time the Relay 
Driver will remain in the Low state. This timer begins after the 
Min. Low timer has expired.  
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Min. Low Time – minimum amount of time the Relay Driver 
must remain in the Low state 
 
Sample Period – how frequently the Control Variable value is 
updated. (Not applicable in standalone) 
 
Timeout – period of time to wait before a communications 
timeout is declared. 
 
Timeout State – “safe” channel output if a communications 
timeout occurs. Ignored if Timeout is set to zero.

3.2.3 Alarm / Fault Function 
 
The Alarm/Fault Function activates a channel in response to a 
fault or alarm generated by a Morningstar device. Any 
combination of available faults and/or alarms from a 
Morningstar Device can be monitored simultaneously. When a 
Fault or Alarm occurs, the configured channel will turn on. 
 

NOTE: Each channel configured with the Alarm/Fault 
Function can only monitor the alarm/fault conditions 
of one device on the Meter Bus network.  

Common Applications 

 Set audible or visual indicators when an alarm or fault occurs 
in a Morningstar Device 

 Signal other electronic equipment when an alarm or fault 
occurs in a Morningstar Device 
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Setup 

1. Starting from the Relay Driver setup screen (as shown in 
section 3.1), choose the Simple setup button next to the 
desired channel. 

 

Figure 7. Select the Alarm/Fault Function 

 
1. From the list of Functions, select the Alarm / Fault function. 
 

Click Next > to continue. 
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Figure 8. Choose a Control Type 

 
2. The user is prompted to select a Control Type. TriStar is 

selected by default. More Morningstar Devices may be added 
to the list in the future. 
 
Click Next > to continue.
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Figure 9. Choose Alarms and Faults to monitor 

 
3. The Alarm/Fault window provides a list of faults and alarms for 

the selected device. Select which faults and alarms to monitor. 
Four buttons directly below the fault and alarm lists allow the 
user to check/uncheck all items in each list. 
 
Check each Alarm and Fault that is to be monitored and click 
Finish. 
 

NOTE: If monitoring a TriStar, the “RTS Open” alarm 
will be active if the Remote Temperature Sensor is not 
connected to the TriStar. If the TriStar does not have 
an RTS, do not check the RTS Open alarm. 
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The channel is now configured for Alarm/Fault mode. The 
Relay Driver Setup screen should display the Alarm/Fault 
Function parameters in the Configuration Summary for the 
channel. 
 
If all four channels are now configured as desired, refer to 
section 3.3 for instructions on how to program the Relay 
Driver. 

Alarm/Fault Advanced Setup Definitions 

The following definitions can be used when configuring the 
Alarm/Fault Function in Advanced setup. These values are 
assigned the appropriate default values in Simple setup. 

 
Control Address – The meter bus ID for the device that is to 
be monitored. Factory default is one (1) for the TriStar and 
nine (9) for the Relay Driver. (Not applicable in Standalone)

 
Sample Period - How often the Relay Driver polls the 
Morningstar Device. 
 
Timeout – Period of time to wait for a response from the 
Morningstar Device before setting a communications Timeout 
fault. 
 
Timeout State - Determines the behavior of the channel if a 
communications timeout occurs.
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3.2.4 GenStart Function 
Configure one or more channels to control a generator. With 
the flexible parameters of this Function, the user can control 1, 
2, or 3-wire schemes. Refer to the generator documentation for 
required signals, timing, and operating specifications. 
 
These instructions only provide a brief setup overview. Refer to 
the Relay Driver GenStart Supplement for detailed wiring and 
configuration details. The document is available on our website 
at: 

http://www.morningstarcorp.com/products/relaydriver/ 
 
 

WARNING: Remote generator control should only be 
configured and installed by experienced professionals.  
 
WARNING: Incorrect configuration or incorrect 
installation may result in damage to the generator 
and/or other system components. 

CAUTION: Configure the Relay Driver first before wiring 
the generator control. 
 

Common Applications 

 Control a generator 
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Setup 

1. Starting from the Relay Driver setup screen (as shown 
in section 3.2), choose the Simple setup button next to 
the desired channel. 

 

 

Figure 10. Select GenStart from the function list 

 
2. The Channel Function window provides a list of available 

Functions. Choose the GenStart Function. 
 
Click Next > to continue. 
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Figure 11. Choose a Control Type 

 
3. The Control Type specifies the Morningstar Device that will 

provide data to the GenStart Function. For example, if TriStar 
is chosen, the GenStart Function will poll the TriStar over the 
Meter Bus for data to determine when the generator turns on 
and off.  
The Standalone option uses local data such as the Relay 
Driver’s supply voltage, a channel input voltage, or the on-
board temperature sensor. 
Choose the appropriate Control Type.  
 
Click Next > to continue. 
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Figure 12. Specify generator signals 

 
4. Up to 3 channels can be configured to control a generator. The 

requirements vary between generator models/brands. Refer to 
the generator’s documentation for required start/stop signals. 
Check the box next to each signal that is required to start/stop 
the generator. Assign a wire (channel) for each signal. Signals 
can be combined on the same channel to achieve the required 
timing diagram.  
 
Click Next > to continue. 
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Figure 13. Choose signal timing parameters 

 
5. Next, define the timing for each signal. Refer to the generator 

documentation for recommended durations for each parameter. 
 
Specify the timing parameters for each signal. 
 
 Click Next > to continue. 
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Figure 14. Choose the GenStart function parameters 

 
6. The GenStart Trigger screen contains the control parameters 

for the GenStart Function. The Control Variable is a list of 
available variables specific to the Control Type specified in step 
3. The Turn On/Off thresholds specify the voltage window 
during which generator charging should occur. The Turn On/Off 
delays specify how long to wait after a threshold is met before 
turning on/off. 
 
Choose the required parameters and click Finish. 
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The channel is now configured for GenStart. The Relay Driver 
Setup screen should display the GenStart Function parameters 
in the Configuration Summary for the channel. 
 
If all four channels are configured as desired, refer to section 
3.3 for instructions on how to program the Relay Driver. 

GenStart Advanced Setup Definitions 

The following definitions can be used when configuring the 
Alarm/Fault Function in Advanced setup. These values are 
assigned the appropriate default values in Simple setup. 
 
Control Address – the meter bus ID for the device that is to be 
monitored. Factory default is one (1) for the TriStar and nine (9) 
for the Relay Driver. (Not applicable in Standalone) 
 
Maximum On Time – maximum generator run time 
 
Minimum On Time – minimum required generator run-time 
before shut down 
 
Maximum Off Time – maximum period of time before forcing a 
run cycle (maintenance cycle) 
 
Minimum Off Time – minimum period of time off before 
allowing another start 
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3.2.5 Meter Slave Function 
Allow a Morningstar Device to control a Relay Driver channel 
directly. (Future Use) 
 

Common Applications: 

 Adding load control to Morningstar Devices 
 Adding Genstart control to Morningstar Devices 

 

Setup 

1. From the Relay Driver Setup screen, choose either 
Simple or Advanced setup. (it does not matter which 
setup type is chosen) 

 
2. Select Meter Slave from the Function list. 

 
Click Finish. 

 
The channel is now configured for Meter Slave. The Relay 
Driver Setup screen should display the Meter Slave Function 
parameters in the Configuration Summary for the channel.  
If all four channels are configured as desired, refer to section 
3.3 for instructions on how to program the Relay Driver. 
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3.2.6 MODBUS Slave Function 
 
Control a channel directly via the serial port using the 

MODBUS protocol. The Relay Driver communicates with a 

PC or other device using MODBUS commands over the 
serial port to turn a channel ON or OFF. By writing a register 
value (coil command), the output state of a channel can be 

specified. More information about the MODBUS protocol can 
be found at: 

http://www.modbus.org/ 
 
Relay Driver variables (channel voltages, temperature) can be 

read from holding registers via MODBUS. Channel voltages 
can be read from any channel regardless of the control function 

assigned. To control a channel using MODBUS however, the 

channel must be configured as MODBUS Slave. 

Common Applications 

 Control relays over a serial line or network 
 Monitor voltage signals and Relay Driver temperature remotely 

over a network 
 

For more details about using the MODBUS protocol to 
communicate with the Relay Driver, refer to the Relay Driver 
Modbus Specification document on our website at: 

http://www.morningstarcorp.com/products/ 
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Setup 

1. From the Relay Driver Setup screen, choose either Simple or 
Advanced setup.  

2. Select MODBUS Slave from the Function list.Click Finish. 
 

The channel is now configured for MODBUS Slave.  
If all four channels are configured as desired, refer to section 
3.3 for instructions on how to program the Relay Driver. 
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3.3 Programming the Relay Driver 
When all four channels are configured as desired, the settings 
must be programmed into the Relay Driver. The Relay Driver 
communicates with a PC over a serial cable (included). Close 
all programs that may be using the serial port. You will not be 
able to communicate with the Relay Driver over the serial port if 
the it is already in use by another program. This includes any 
programs or managers that run in the background that detect 
hardware on the serial port. 
 

 

Figure 15. An example Setup screen with channels configured 
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Step 1 
Save the configuration to a file. This step is not required, but it 
is advised that the configuration be saved to a file so that it can 
be retrieved and referenced at a later date. 

a. Click Write to File 
b. Choose a folder on the PC (or create one) 
c. Type a name for the file 
d. Click Save 

  
 

 

Figure 16. Connecting the Relay Driver to a PC 

 
Step 2 
Using the included 6ft serial cable, connect the Relay Driver to 
an open serial port on a PC as shown in Figure 16.   
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CH1

CH2

CH3

CH4

Ground

PWR

V+ (68Vdc Max)

 

Figure 17. Apply Power to the Relay Driver 

 
Step 3 
Apply power to the Relay Driver as shown in Figure 17. The 
supply voltage should be between 8 - 68Vdc. A DC power 
supply or small battery will suffice for bench programming. 
 
The Relay Driver should flash the green LED startup sequence: 
 
PWR  CH1  CH2  CH3  CH4 
 
Step 4 
Click the Program Driver button on the Relay Driver Setup 
screen (See Figure 15) 
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Figure 18. Specify the communication parameters 

 
Step 5 
The Relay Driver Connection dialog box should appear as 
shown in Figure 18. Select the communications port that is 
connected to the Relay Driver. If you are unsure which port is 
connected, consult the PC user manual. The most common 
ports are COM1 and COM2. 
The factory default Relay Driver Address is nine (9). After both 
parameters are set, click Next > to continue. 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 815 of 1899



RELAY DRIVER 38

 

Figure 19. Relay Driver Programming status 

 
Step 6 
MSView will attempt to communicate with the Relay Driver. If 
there is a problem with the serial connection or 
communications parameters, an error message will appear. 
Check the cable and be sure the correct COM port and 
Address are specified. Also verify that all other programs that 
use the serial port are closed. If the problem persists, try a 
different cable and/or PC. 

 

When the programming is complete, click Finish to return to 
the main screen.  The LEDs on the Relay Driver will flash indicating 
that a power reset is required. Remove power from the Relay Driver 
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for a moment and then reconnect. The LEDs should flash the normal 
start-up sequence. 

The Relay Driver is now ready to be installed in the system. 
Section 4.0 explains how to mount the Relay Driver. 
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 4.0 Mounting 
 

4.1 Required Tools 
 
Flat-blade screw driver 
Philips screw driver 
Wire strippers 
Wire clippers 
 
Drill (if wall mounting) 
1/8” drill bit (if wall mounting)
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4.2 Wall Mounting 
 

 

Figure 20. Relay Driver mounting hole dimensions 

 
Step 1 
Locate the Relay Driver on a surface that is protected from 
direct sun, high temperatures, corrosive fumes, and water. Do 
not install in a confined area where battery gasses can  
accumulate. 

 
Step 2 
Before starting the installation, place the Relay Driver on the 
surface where it will be mounted and determine where the 
wires will enter/exit. Be sure there is sufficient bending room for 
the wires and communication cables. If possible, verify that the 
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mounting screws will not penetrate wires or other objects 
located on the opposite side of the surface. 

 
Step 3 
Tape the included mounting template to the surface in the 
chosen location. Place the Relay Driver on top of the template 
to confirm correct positioning. With a drill and 1/8” bit, drill pilot 
holes for each of the four mounting screws as indicated on the 
template. Remove the template from the surface. 
 
Step 4 
Place the Relay Driver onto the surface and align the mounting 
feet holes with the four pilot holes. Use the included #10 
screws to secure the Relay Driver to the surface. 

 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 820 of 1899



43 MORNINGSTAR CORPORATION

4.3 DIN Rail Mounting 
 

The Relay Driver will mount to standard 1-3/8” (35mm) DIN rail. 

 
Figure 21.   Figure 22. 

  

Step 1 

The DIN rail location should be protected from direct sun, high 
temperatures, corrosive fumes, and water. Do not install in a 
confined area where battery gasses can accumulate.  
 
Step 2 
Place the Relay Driver over the DIN rail in the location where it 
is to be mounted. Make sure there is sufficient room above and 
below the Relay Driver for wire connections. 
 
Step 3 
The Relay Driver was designed for tool-less installation onto a 
DIN rail. On the bottom of the Relay Driver, there are 3 hooks 
that catch the upper lip of the DIN rail and one wide tab that 
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snaps over the bottom lip of the DIN rail. As shown in Figure 
21, hold the Relay Driver at an angle and gently slide the 3 
upper hooks on the back of the Relay Driver over the upper lip 
of the DIN rail. 
 
Step 4 
Once the hooks have engaged the upper lip of the DIN rail, 
rotate the Relay Driver so that it is flush and parallel to the DIN 
rail as shown in Figure 22. 

 
Step 5 
Hold the Relay Driver firmly in position while pushing the DIN 
rail tab upwards. The tab will firmly snap when properly 
engaged with the DIN rail. 
 
 
CAUTION: Never attempt to remove the Relay Driver from 
the DIN rail without releasing the DIN rail tab first. 
Damage to the Relay Driver will result! 
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 5.0 Wiring 

5.1 Channel Wiring 
The wiring for each channel is determined by the software 
configuration. This section provides examples of the most 
common channel wiring. 
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5.1.1 General Channel Schematic 

V+ (68Vdc Max)

A / D

~ 100K

CH x

~ 0.6 Ω

 

Figure 22. General channel schematic 

A general schematic representing each of the four channels is shown 
above in Figure 23. Each channel has an input resistance of 
approximately 100k ohms and is diode isolated from Relay Driver 
power and ground. A shunt (approx. 0.6 ohms) measures channel 
current. 
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5.1.2 Relay Wiring 
 

V+ (68Vdc Max)

CH1

CH2

CH3

CH4

Ground

PWR

4 Amp

 

Figure 23. Switching a relay 

 
Many Functions require the use of relays. Each relay can be wired as 
shown in Figure 24. When a channel turns on, it will sink current to 
ground, activating the relay coil. Multiple relays can be wired to the 
same channel. Each channel can sink a maximum of 750mA of coil 
current (refer to the relay manufacturer’s documentation). Any type of 
relay can be used including solid-state and MDR’s. Relays may be 
used to switch large currents, combine signals, or inverse a channel 
output with normally open(NO)/closed(NC) contacts. 

 
CAUTION: The relay coil voltage must match the Relay 
Driver supply voltage. 
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5.1.3 Voltage Measurement 
 

CH1

CH2

CH3

CH4

Ground

PWR

Vdc

+

-

V+ (68Vdc Max)

(V+ Max)

4 Amp

1 Amp

 

Figure 24. Measuring a voltage 

 
A channel configured as Disabled (Input) can measure external 
voltage signals as shown in Figure 25. The input voltage 
source must have the same electrical ground as the Relay 
Driver ground. This type of measurement is commonly referred 
to as single ended input. 

 
WARNING: Be sure the channel is configured as 
Disabled (Input) before connecting an input voltage.  
Damage to the Relay Driver may result!  

 
CAUTION: The input voltage must be less than or 
equal to the Relay Driver power voltage. 
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5.1.4 Driving Small Loads 
 

CH1

CH2

CH3

CH4

Ground

PWR

V+ (68Vdc Max)

4 Amp

 

Figure 25. Driving a small load ( > 750 mA ) 

The Relay Driver can sink up to 750mA per channel. In some 
cases, the user may wish to drive a device directly as shown in 
Figure 26. Possible devices include LED indicators, buzzers, 
and small motors. The device may be powered by the Relay 
Driver power source as shown in the figure or from another 
power source as long as the ground is common with the Relay 
Driver ground.  
 

CAUTION: If using a power source other than Relay 
Driver power, the source voltage must be less than or 
equal to the Relay Driver power voltage. 
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5.2 Communications Wiring 
The Relay Driver communicates through both the RS-232 
serial port and Meter Bus ports. The serial port allows 
communication with the Relay Driver using a PC while the 
Meter Bus allows communication between the Relay Driver and 
other Morningstar Devices. Morningstar Devices include the 
TriStar controller, local and remote TriStar Meters, and of 
course the Relay Driver. 

5.2.1 Meter Bus Network 
A Meter Bus network consists of two (2) or more Morningstar 
devices daisy-chained together with RJ-11 cables. The Meter 
Bus network uses a proprietary communication protocol to 
transmit and receive information between each Morningstar 
Device on the network. 
 
The Meter Bus ports on the Relay Driver are opto-isolated and 
do not provide power to the Meter Bus. Isolation allows each 
Relay Driver on the Meter Bus network to have its own power 
source and ground if needed. 
 
However, every Meter Bus network must have power. The 
TriStar Controller provides the needed power to the Meter Bus 
so that communication is possible. For this reason, every Meter 
Bus network must have a TriStar controller (other future 
Morningstar Devices may also provide Meter Bus power) 
 
An example Meter Bus network is shown in Figure 25. A 
TriStar controller provides power to the Meter Bus network. 
Two (2) DIN rail mounted Relay Drivers and a TriStar Remote 
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Meter is also on the network. It does not matter which order the 
devices are connected on the Meter Bus network. 

 

 

Figure 26. Example Meter Bus network 
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The number of Morningstar Devices on a Meter Bus network is 
limited by power constraints. Table 1 shows the relative power 
consumption of each type of Morningstar Device. The Meter 
Bus network can support a total load of 60. 

 

Morningstar Device Meter Bus Load 

TriStar Power (0 load) 

TS Local Meter (TS-M) 30 

TS Remote Meter (RM) 30 

Relay Driver (RD) 10 

Table 1. Meter Bus loads 

 
 

5.2.2 Serial Communications 
Serial communication through the 9-pin RS-232 port on the 
Relay Module allows the user to program the Relay Driver, 
upgrade the firmware, and log data using a PC.  
 
A serial cable is included with the Relay Driver. If the serial 
cable has been misplaced, any standard 9-pin male/female 
straight-through serial cable may be used. 

 
 
NOTE: For developers that need to write custom 
software to communicate with the Relay Driver over the 
serial port using MODBUS® commands, refer to the 
document, Relay Driver Modbus Documentation.  
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 6.0 Operation 
After the Relay Driver has been programmed, mounted, and 
wired into the system, there are few operator tasks to perform. 
This section provides information pertaining to the normal 
operation and maintenance of the Relay Driver. 

6.1 LED Indications 
Startup 
When first powered on the Relay Driver will display the start-up 
sequence blinking the Power and each of the four channel 
LEDs in sequence. 
 
Power LED  
Green ON: Relay Driver is powered and running 
OFF: No power to the Relay Driver 
 
Channel LEDs* 
Green ON:  Channel output is HIGH 
OFF: Channel output is LOW or channel is configured as Input 
(disabled) 
 
*Channel LEDs will flicker when variable information for the 
particular channel has been updated. Even if a sample rate has 
been specified, updates may occur more frequently if other 
devices on the communication bus (e.g. a remote meter) 
request the same variable information from a Morningstar 
Device. Flickering channel LEDs allow the user to visually 
verify that variable information is being received.  
 
Fault Indications 
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Red Solid (Power LED Only): Firmware update failed. Retry the 
firmware update. 
 
Red/Green Flash (Power LED Only): Temperature sensor fault 
or factory calibration problem. Return for service. 
Red Flash (Channel LED Only): Channel Fault/Alarm. Indicates 
a channel short circuit or over-current condition. 
 
Red Flash (All LEDs): Configuration Update – reset needed to 
resume operation with new settings. This indication occurs 
each time a new configuration is programmed into the Relay 
Driver. 
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6.2 Protections 
The Relay Driver is fully protected against system faults listed 
below. Recovery is automatic for short circuits. Channel 
overloads are current-limited. Refer to section 6.1 for fault LED 
indications. 
 

• Reverse polarity – Relay Driver power 

• Reverse polarity – Channel input voltage, all 4 
channels 

• Short circuit and overload – all 4 channels 
 

6.3 Maintenance 
The Relay Driver is designed to run automatically without the 
need for user intervention. However, the operator should 
perform the following tasks annually to ensure continued 
operation: 
 

 Verify that the LEDs indicate normal operation. 
 Tighten all terminal connections. Check for corrosion or loose 

connections 
 Check the Relay Driver power source. Verify that the source 

voltage is within the recommended voltage window (8 – 68Vdc) 
 Inspect the communications cables for loose connections (if 

applicable) 
 Inspect for signs of nesting insects 
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 7.0 Troubleshooting FAQs 
 
 

Q The Relay Driver does not appear to be working. No LEDs are lit. 
Whats wrong? 
A Check the Relay Driver power connection. The Relay Driver requires 
at least 8V to operate. 
 
Q After the Relay Driver is programmed, all the LEDs flash red. Is 
something wrong? 
A No. The red flashing LEDs indicate that the program memory has 
been updated. The Relay Driver must be reset by removing power for a 
few seconds. Reconnect power and verify correct start-up.  
 
Q Are there any fuses or user-serviceable parts inside the Relay 
Driver? 
A No. The Relay Driver has electronic protections and there are no 
adjustments or serviceable parts inside. 

 
Q The Relay Driver and PC are not communicating over the serial port. 
What’s wrong? 
A Make sure that the Relay Driver is powered with a battery or power 
supply. The Relay Driver cannot communicate without power. Verify 
that no other programs or managers are using the same serial port. 
Check the serial cable. If possible, try another cable. Verify that the 
serial cable is not a Null Modem or cross-over cable.(if using a cable 
other than the one supplied). Shut down and restart the PC. Reattempt 
connection. Try another PC 
 
Q The channel(s) are not turning on/off when they should. 
A Check the control variable value with an external meter if possible 
(voltage and current values). Check the Meter Bus cables and 
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connections. If no Time Out value was specified (advanced settings), 
the channel(s) will not indicate a communication error. 
Increase the sample period for each channel. Too many requests for 
information on the Meter Bus can cause communication errors. 
Additional devices on the Meter Bus such as meters also increase the 
number of requests on the Meter Bus. 
Check the voltage of the Relay Driver power terminals. 8V or more is 
required for correct operation  

 
Q Can the Relay Driver communicate over the Meter Bus and through 
the serial port at the same time? 
A Yes. Both methods of communication will work simultaneously.  
 
Q Are the serial port and Meter Bus ports isolated? 
A Yes. Both Meter Bus ports and the serial port are opto-isolated.  
Each device on the Meter Bus network can have its own battery or 
power supply if needed. The isolated serial port requires a small 
amount of power from the PC to communicate. 
 
Q What is MODBUS® and where can I learn more about the protocol? 
A MODBUS® Protocol is an open standard for communication between 
intelligent devices. More information can be found at: 
http://www.modbus.org 
 
Q I don’t have any more Meter Bus cables. Can I use a regular phone 
line instead? 
A Yes. Meter Bus cables are standard telephone line cables. Be sure 
to use at least 4 conductor cables (count the wires/contacts at a plug) 
 
Q Can the Relay Driver communicate with another Morningstar Device 
through the serial port? 
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A No. Use the Meter Bus for communications between Morningstar 
Products.  Note: a TriStar must also be connected to the Meter Bus to 
supply power for communications. 
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Appendix A – MS Product Variables 

Relay Driver Variables 

Battery Voltage 
The measured voltage of the power source that powers the 
Relay Driver. 
 
Driver Temperature 
The temperature of the Relay Driver as measured by the 
internal temperature sensor.  
 
Channel X Voltage 
The measured voltage of channel X. Channel Voltage may be 
used as a control variable even if the channel is not configured 
as an input. 

TriStar Controller Variables 

 
Battery Voltage 
Reference battery voltage used for regulation. This variable will 
equal Battery Sense voltage if Battery Sense is connected and 
valid. Otherwise, this variable is the same as battery terminal 
voltage. 

  
Charge Current 

 Solar Charge current in Amps. Charge mode only. 
 
Load Current 
Current draw in amps of DC loads through TriStar. Load mode 
only. 
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Battery Voltage (terminals) 
The voltage at the Battery connection of the TriStar. 
 
Battery Temperature 
The temperature measured by the Remote Temperature 
Sensor (if connected to the TriStar). Charge and Diversion 
modes only. 
 
PWM Duty Cycle 
Percent of charge current charging the battery at regulation. 
0% to 100%(Bulk) 
 
Sense Voltage 
Voltage at the Battery Sense terminals on the TriStar. Charge 
and Diversion modes only. 
 
Heatsink Temperature 
Temperature of the TriStar heatsink. 
 
PV/Load Voltage 

 Voltage at the PV/Load terminals on the TriStar
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 Warranty 
 
The Relay Driver is warranted to be free from defects in material and 
workmanship for a period of FIVE (5) years from the date of shipment to the 
original end user. Morningstar will, at its option, repair or replace any such 
defective products. 
 
CLAIM PROCEDURE 
Before requesting warranty service, check the Operator’s Manual to be certain 
that there is a fault with the meter. Return the defective product to your authorized 
Morningstar distributor with shipping charges prepaid. Provide proof of date and 
place of purchase. To obtain service under this warranty, the returned products 
must include the model, serial number and detailed reason for the failure. This 
information is critical to a rapid disposition of your warranty claim. Morningstar will 
pay the return shipping charges if the repairs are covered by the warranty. 

 
WARRANTY EXCLUSIONS AND LIMITATIONS 
This warranty does not apply under the following conditions: 
• Damage by accident, negligence, abuse or improper use. 
• Unauthorized product modification or attempted repair 
• Damage occurring during shipment 

 
THE WARRANTY AND REMEDIES SET FORTH ABOVE ARE 
EXCLUSIVE AND IN LIEU OF ALL OTHERS, EXPRESS OR IMPLIED. 
MORNINGSTAR SPECIFICALLY DISCLAIMS ANY AND ALL IMPLIED 
WARRANTIES, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. No 
Morningstar distributor, agent or employee is authorized to make any modification 
or extension to this warranty. 
 
MORNINGSTAR IS NOT RESPONSIBLE FOR INCIDENTAL OR 
CONSEQUENTIAL DAMAGES OF ANY KIND, INCLUDING BUT 
NOT LIMITED TO LOST PROFITS, DOWNTIME, GOODWILL OR 
DAMAGE TO EQUIPMENT OR PROPERTY. 

 
1098 Washington Crossing Road, Washington Crossing, PA 19877 

USA Tel 215-321-4457 Fax 215-321-4458 
Email: info@morningstarcorp.com  

Web: http://www.morningstarcorp.com 
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 Technical Specifications 

Electrical 
System Voltage    12 - 48V 
Channel Current   750mA 
Accuracy 

 Voltage    2% ± 50mV 

 Temperature   ± 2°C 
Min. operating voltage   8V 
Max. operating voltage   68V 
Self-consumption   < 20mA 

Temperature Sensor Range   –40°C to +85°C 
 
Transient Surge Protection  1500W / channel 
 
One 9-pin serial RS-232 port, opto-isolated 
Two RJ-11 Meter Bus connections (in,out), opto-isolated 

Electronic Protections 
• Reverse polarity protection 

• Short-circuit protection 

• Overcurrent protection 

• Lightning and transient surge protection 

Mechanical 
Dimensions    L:  162.5mm / 6.4in  
     W: 81.3 / 3.2in 
     D:  33.0 / 1.3in 
Weight     0.2 kg / 0.4 lb 
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Largest Wire    1.0 to 0.25mm
2
 /  

16 to 24 AWG 
Torque terminals   0.4Nm / 3.5 in-lb 
Enclosure    Type 1, indoor rated 
DIN – rail attachment    35mm standard 

Environmental 
Operating Temperature    –40°C to +45°C 

Storage Temperature    –55°C to +85°C 
Humidity     100% (NC) 
Tropicalization:  conformal coating on both sides of all printed 

circuit boards 

 
 
 
 
 

 
 
 
 
 
 
 
 
Specifications subject to change without notice. 
Designed in the U.S.A. 
Assembled in Taiwan. 
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LOGIC MODULE ACCESSORY 
FOR SOLAR CONTROLLERS

Morningstar’s Relay Driver is a logic module which provides high level system control functions such as high/low 
voltage alarms, load control and generator start. The product controls four independent relay driver outputs by 
reading digital data inputs from Morningstar’s TriStar controller or by reading battery voltage when used in systems 
with other controllers.

Data Control Input Options

Connected to a TriStar Controller:  
Battery voltage, charge/load current, battery temperature, 
TriStar heatsink temperature, PWM duty cycle, PV/load voltage, 
and all TriStar alarms or faults.

Used in Systems with Other Controllers:  
Battery voltage, Relay Driver temperature, input voltages from 
other sources.

Key Features and Benefits

Cost Effective
The four channels provide up to four high level system control functions
at a lower cost compared to other alarm and generator start packages.

High Reliability
Each channel has complete electronic protections for high reliability.

Flexibility
The system designer may choose the exact relay needed for each
application including a wide range of current ratings and solid state,
mechanical or mercury displacement relays. 

Fully Programmable
It is easy to program the Relay Driver with the included PC software via
serial RS-232 port connection. Data is stored in non-volatile memory.
The Relay Driver is pre-programmed with four commonly used settings.

Advanced Generator Control
Provides flexible parameters to control one, two or three-wire
generator schemes and complete control of preheat, crank, ignition
and cool-down.

Industrial Design
Each relay driver output may be controlled directly by MODBUS
commands via the RS-232 for use with PLC’s and other industrial
hardware. Mounts to a DIN rail or a flat surface.

LED Indicators
Displays power and status of each channel as well as faults and 
data sampling intervals.

Typical Functions

High and Low Alarm Contacts
for Industrial Applications

Load Control Including High
Power Applications (pumps 
and large motors)

Temperature Controlled Settings
for Battery Fans or Cooling Vents

Generator Start Functions

Auxiliary AC Backup Charge
Control

TriStar
Controller

Solar Array
Generator

Start Control

Alarms

Battery
Bank Load

Control

= External Relay
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WARRANTY: Five year warranty period. Contact Morningstar or your authorized distributor for complete terms.

AUTHORIZED MORNINGSTAR DISTRIBUTOR:

T E C H N I C A L  S P E C I F I C AT I O N S

RELAY DRIVER
TM

+V )xaM cdV86(

D / A

K001 ~

x HC

6.0 ~ Ω

L O G I C  M O D U L E  A C C E S S O R Y

DIN Rail Mounted Relay Driver with RelaysGeneral Channel Schematic

Electrical
• System Voltage 12 to 48 Volts*

• Max. Channel Current 750 mA

• Accuracy
Voltage 2% ± 50 mV
Temperature ± 2˚C

• Min. Operating Voltage 8 Volts

• Max. Operating Voltage 68 Volts

• Self-consumption < 20 mA

• Temperature Sensor
Range –40˚C to +85˚C

• Transient Surge
Protection 1500 W / channel

• Comm. Ports (2) RJ-11 meter bus 
(opto-isolated) connections

(1) 9-pin serial RS-232

*voltage of user selected relays must be same 
as battery voltage

Electronic Protections
• Reverse Polarity Protection

• Short-Circuit Protection

• Overcurrent Protection

• Lightning and Transient Surge Protection

Mechanical
• Dimensions Length: 16.3 cm / 6.4 inch

Width: 8.1 cm / 3.2 inch
Depth: 3.3 cm / 1.3 inch

• Weight 0.2 kg / 0.4 lb

• Largest Wire 1.0 to 0.25 mm2

16 to 24 AWG

• Torque Terminals 0.4 Nm / 3.5 in-lb

• Enclosure Type 1, indoor rated

• DIN Rail Attachment 35 mm standard

Environmental
• Operating Temperature –40˚C to +45˚C

• Storage Temperature –55˚C to +85˚C

• Humidity 100% (NC)

• Tropicalization Conformal coating on both sides 
of printed circuit board

V+ (68Vdc Max)

CH xA/D

100kΩ

0.6Ω

© 2009 morningstar corporation           printed in Usa 214e-r1-7/05

8 Pheasant Run  
Newtown, PA 18940 USA 
Tel: +1 215-321-4457  fax: +1 215-321-4458 
e-mail: info@morningstarcorp.com 
website: www.morningstarcorp.com
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6.2.3. RSC-1 Communications Adaptor 
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Communications Adapter

1098 Washington Crossing Road
Washington Crossing, PA 18977 USA

www.morningstarcorp.com

Installation and Operation Manual

EIA-485 / RS-232

Model: RSC-1
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Dimensions

Figure 1. RSC-1 Dimensions.

Technical Specifi cations
Power Input Voltage  8V - 16V
Self Consumption   8 - 16 mA
Baud Rate   9600 baud
EIA-485 Network Unit Load 1/4
Operating Temperature  -40 C to +60 C
Storage Temperature  -55 C to + 80 C
Humidity    100% N.C.
Enclosure   IP20
Dimensions   72 x 35 x 23 mm
Weight    37 g (1.3 oz)
DIN Rail Compatibility  35 mm (1-3/8”)
Certifi cations   CE, RoHS
Warranty   2 years

Features

Status LED

DIN rail tabs

RS-232 Port

EIA-485 Connector

Figure 2. RSC-1 features.

Removable four (4) position EIA-485 terminal• 
9-pin RS-232 connector (male)• 
Status LED for monitoring and diagnostics• 
Molded tabs for attachment to 35 mm standard DIN rail• 
RS-232 ribbon cable (not shown) with low-profi le • 

connectors

Mounting
The RSC-1 can be mounted on standard 35 mm DIN rail. Four 
(4) tabs are molded into the bottom of the case. Slide the RSC-
1 onto an open end of the DIN rail.

Figure 3. Mounting the RSC-1 to DIN rail
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The typical characteristic impedance of select cables are 
shown in table 1 below.

Cable Type Characteristic Impedance
RS-485 single twisted pair 120 ohm

Category 5 Ethernet 100 ohm

Table 1. Characteristic impedances.

Step 3 - Serial RS-232 Connections
Connect a Morningstar controller, inverter, or accessory to the 
RS-232 port on the RSC-1 using a straight-through serial cable 
A low-profi le serial ribbon cable is included with the RSC-1.

Use a Null Modem serial crossover cable to connect a PC (or 
other DCE serial device) to the RSC-1. A Null Modem cable is 
not included.

Step 4 - EIA-485 Bus Power
The EIA-485 network requires external power. The source 
voltage must be between 8-16 Vdc. For 12 Volt systems, the 
network can be powered directly from the system battery. Use 
a DC-DC converter for 24, 36, and 48 Volt systems.   

   

!
Caution: Tapping power off of individual batteries in a 
battery bank can cause a voltage imbalance. Damage to the 
batteries may result. Always use a DC-DC converter if the 
nominal system voltage is greater than 12 volts.

Wiring

Step 1 Daisy-chain EIA-485 Connections
RSC-1 adapters are daisy-chained together as shown in fi gure 
4. Twisted pair communication cable is highly recommended to 
maintain data integrity.

R1 R2
+

-
8 - 16 Vdc

Ground
Data A

Data B
Power

To Serial 
Device

To Serial 
Device

To Serial 
Device

Figure 4. EIA-485 bus wiring

Step 2 - Termination Resistors
Termination resistors (R1 & R2) must be placed on both ends 
of the data bus as shown in fi gure 4. If the characteristic im-
pedance of the communication cable is Zo, then: 

R1 = R2 = Zo 

Check the communication cable specifi cations for the charac-
teristic impedance.
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Status LED Indications
The Status LED indicates adapter power and network commu-
nication. Table 2 below identifi es each of the indication types.

Status LED Indication Note

Off No bus power or 
reverse polarity

Check EIA-485 bus 
power & polarity

Green Power OK, no 
data on network

Wiring OK, Ready 
for transmit / receive

Green / 
Red Flicker Data on network Network OK

Orange Reversed A & B 
data lines

Check network 
wiring

Table 2. LED Indications

Inspection and Maintenance
The following inspections and maintenance tasks are recom-
mended at least two times per year for best performance.

Tighten all terminals. Inspect for loose, broken, or    
 corroded connections.

Verify that all wire clamps and tie-downs are secure. 

Check that the adapter is mounted in a clean,    
 protected environment; free of dirt, insects, nests,   
 and corrosion.

Verify LED indication is consistent with the present    
 system conditions.

Network Rules
Each Morningstar controller, inverter, and accessory on   • 

 the network must be programmed with a unique Modbus   
 Address. Addresses can be programmed using    
 Morningstar’s MSView PC software.

Do not wire more than 128 RSC-1 adapters on a single   • 
 EIA-485 network (RSC-1 is 1/4 Unit Load)

Use twisted pair communication cable for the EIA-485   • 
 bus.

Do not run network cables in the same conduit or trough   • 
 as the system power cables or AC wiring. In general,   
 avoid running network cables in parallel with power cables.

A MeterBus to Serial Converter (model: MSC) can be used  • 
 to communicate with Morningstar products that do not   
 have a serial port. See MSC documentation for supported   
 products.
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Figure 5. An example EIA-485 network (termination resistors not shown)
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 RoHS

MS-ZMAN-RSC-01

Warranty

The EIA-485/RS-232 Communications Adapter (RSC-1) is warranted to be free from 
defects in material and workmanship for a period of TWO (2) years from the date of ship-
ment to the original end user.  Morningstar will, at its option, repair or replace any such 
defective products.

CLAIM PROCEDURE
Before requesting warranty service, check the Operator’s Manual to be certain that 
there is a problem with the RSC-1.  Return the defective product to your authorized 
Morningstar distributor with shipping charges prepaid.  Provide proof of date and place 
of purchase.
To obtain service under this warranty, the returned products must include the model, 
serial number and detailed reason for the failure. This information is critical to a rapid 
disposition of your warranty claim.
Morningstar will pay the return shipping charges if the repairs are covered by the war-
ranty.

WARRANTY EXCLUSIONS AND LIMITATIONS
This warranty does not apply under the following conditions:

Damage by accident, negligence, abuse or improper use.• 
Voltage or currents exceeding the ratings of the product.• 
Unauthorized product modifi cation or attempted repair.• 
Damage occurring during shipment.• 

THE WARRANTY AND REMEDIES SET FORTH ABOVE ARE EXCLUSIVE AND 
IN LIEU OF ALL OTHERS, EXPRESS OR IMPLIED.  MORNINGSTAR SPECIFI-
CALLY DISCLAIMS ANY AND ALL IMPLIED WARRANTIES, INCLUDING, 
WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY AND FITNESS 
FOR A PARTICULAR PURPOSE.  No Morningstar distributor, agent or employee is 
authorized to make any modifi cation or extension to this warranty.

MORNINGSTAR IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUEN-
TIAL DAMAGES OF ANY KIND, INCLUDING BUT NOT LIMITED TO LOST 
PROFITS, DOWNTIME, GOODWILL OR DAMAGE TO EQUIPMENT OR PROP-
ERTY.

1098 Washington Crossing Road,
Washington Crossing,  PA  19877 USA

Email:  info@morningstarcorp.com
Website:  www.morningstarcorp.com
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EIA-485 / RS-232 Communications Adapter 
  
Morningstar’s EIA-485 / RS-232 Communications Adapter (RSC-1) enables 
networking capability by converting a controller or inverter’s RS-232 port to a standard 
EIA-485 serial connector.  The RSC-1 may be used with any Morningstar controller or 
inverter equipped with a RS-232 port.  
 
By converting to EIA-485, the RSC-1 allows up to 128 Morningstar products to 
communicate on the same communication bus and over much greater distances. Typical 
configurations include: 
 

• Networking several TriStar and/or TriStar-MPPT controllers 
• Adding Morningstar’s PC Meterbus Adapters (MSC) for use with an RJ-11 port in multi-device networks. 
• Adding Morningstar’s Relay Driver to a network 
• Integrating any compatible Morningstar product into an existing EIA-485 network, such as those used by industrial control 

or SCADA systems. 
 
All data is transmitted in the form of MODBUS protocol.  This industry standard was chosen for its robust design and high level of 
compatibility with a variety of equipment.  Each Morningstar product has its own MODBUS specification (see our website for full 
details) that covers the data available from each products specific functions. 
 
Key Features      Technical Specifications 
 
Removable four (4) position EIA-485 terminal   Power Input Voltage 8V – 16V 
9-pin RS-232 connector (male)    Self Consumption  8-16mA 
Status LED for monitoring and diagnostics   Baud Rate  9600 baud 
Molded tabs for attachment to 35mm standard DIN rail  EIA-485 Network Unit Load ¼ 
RS-232 ribbon cable (not shown) with low-profile connectors  Operating Temperature -40C to +60C 
       Storage Temperature -55C to +80C 
       Humidity   100% N.C. 
       Enclosure   IP20  

Dimensions 72 x 35 x 23mm  
2.83 x 1.37 x 0.90 inches  

       Weight   37 g (1.3 oz) 
       DIN Rail Compatibility 35 mm (1-3/8”) 
       Certifications  CE, RoHS 
Example of EIA-485 Network 
 

 
 
WARRANTY:  Five year warranty period.  Contact Morningstar or your authorized distributor for complete terms. 
 

AUTHORIZED MORNINGSTAR DISTRIBUTOR:       
8 Pheasant Run, Newtown PA 18940 USA 
Tel: +1-215-321-4457 Fax:+1-215-321-4458 
E-mail: info@morningstarcorp.com 
Website: www.morningstarcorp.com  

©2009 Morningstar Corporation      PRINTED IN USA  225E-REV1- 9/09 
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6.2.4. Remote Temperature Sensor 
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Morningstar Remote Temperature Sensor
Installation and Operating Instructions

WHEN TO USE
The RTS is compatible with all Morningstar products that support a Remote Temperature Sensor (RTS) option. These 
products include the ProStar™, SunKeeper™, SunSaver Duo™, SunSaver MPPT™, TriStar™, and TriStar MPPT™ 
solar controllers. 

Use of the RTS is recommended whenever the temperature at the battery will be more than 5 °C (9 °F) different than 
the temperature at the controller. The TriStar has no on-board temperature compensation; therefore the use of the RTS 
is required for temperature compensated charging. 

OPERATION
The RTS is encapsulated in epoxy inside a terminal lug for maximum protection. The RTS will correct for temperatures 
from -30 °C (-22 °F) to +80 °C (+176 °F). The RTS is also protected from lightning surges and short circuits.
As soon as the RTS is connected, the controller will begin to use the battery temperature for charge control. The RTS 
can be connected at any time during operation. Disconnecting the RTS during operation may cause the controller to 
enter a fault / error condition. Refer the controller’s documentation for more information.

TESTING
If the controller has a digital meter, the RTS temperature measurement can be viewed to confi rm that the RTS is prop-
erly connected. Refer to the product meter documentation for more information.

If the controller does not have a meter or meter option, connect the RTS and then disconnect the RTS. The controller 
should indicate a fault / error LED sequence. Reconnect the RTS and the fault /error should clear, indicating that the 
RTS was successfully connected.

EXTENDING CABLE LENGTH
If the battery is located more than 10 meters (33 ft) from the controller, the RTS cable length can be extended up to
30 meters (100 ft.).
It is recommended that the original remote sensor cable be cut and the new cable soldered into the middle. Solder
the spliced wire connections and tape or seal the bare wires.
The new cable extension should be a shielded, twisted pair cable. The new wires should be at least 0.34 mm2 (22
AWG), and a larger size 1.0 mm2 (18 AWG) is recommended for best performance.

SPECIFICATIONS
Power lug housing: 9.5 mm ( 3/8” ) screw hole• 
10 meter 2-conductor copper cable with PVC jacket• 
Cable rated UL CMR• 
Accuracy +/- 1.5 °C ( 2.7°F )• 
ETL recognized component for use with TriStar and TriStar MPPT controllers• 
CE certifi ed for use with all supported Morningstar Products• 

8 Pheasant Run
Newtown, PA 19840

Email: info@morningstarcorp.com 
Website: www.morningstarcorp.com 
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ProStar Temperature Sensor Installation Instructions

NOTE:  
The ProStar circuits are static sensitive. Be sure to touch a metallic 
grounded object to discharge built-up static charge on your body before 
touching the circuits.

Remove the 4 Phillips screws in the corners of the 1. 
heat sink and remove the plastic case.

Pull about 3 inches(80mm) of the probe wire through 2. 
the heat sink as shown.

Solder a sensor wire into each of the two holes at 3. 
J12(see drawing).  There is no polarity(+ or -), so 
either wire can go into either hole.

Carefully replace the plastic case. Make sure all 4. 
4 corners of the heat sink are fl at against the case 
mounting posts. If the sensor wire interferes with the 
assembly, push or pull the wire slightly to clear the 
interference.

Replace the 4 case screws. DO NOT over-tighten 5. 
the screws.

The temperature sensor should be located next to 6. 
the battery. For best results, insulate the temperature 
sensor from surrounding air so that only the tem-
perature of the battery is measured. (note:  DO NOT 
place the sensor inside the battery cell)

J12 Connection Point

Temperature Sensor Lug

Tools:
Phillips Screwdriver
Soldering Iron
(recommended 20 Watt,
small tip: about 250 C)

ProStar with
case removed

SunSaver MPPT Temperature 
Sensor Installation Instructions

Secure the Remote Temperature Sensor lug to one of the battery 1. 
posts. The RTS lug is electrically isolated. (note:  DO NOT place 
the sensor inside the battery cell)

Route the RTS cable to the SunSaver MPPT. Protect the cable 2. 
with grommets and wire loom as necessary. Excess cable can be 
trimmed as necessary. If needed, strip away approximately 0.25” 
of insulation from each conductor.

Insert one (1) RTS conductor into each terminal on the RTS 3. 
terminal block as illustrated. Note that polarity is not important.

Secure the conductors in the terminal block using a small fl at 4. 
head screwdriver
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SunSaver Duo Temperature 
Sensor Installation Instructions

Secure the Remote Temperature Sensor lug to one of the battery 1. 
posts. The RTS lug is electrically isolated. (note:  DO NOT place 
the sensor inside the battery cell)

Route the RTS cable to the SunSaver Duo. Protect the cable with 2. 
grommets and wire loom as necessary. Excess cable can be trimmed 
as necessary. If needed, strip away approximately 0.25” of insula-
tion from each conductor.

Insert one (1) RTS conductor into each terminal on the dual ter-3. 
minal block labeled “Remote Temp.” as illustrated. Note that polar-
ity is not important.

Secure the conductors in the terminal block using a fl at head or Philips screwdriver.4. 

TriStar MPPT Temperature 
Sensor Installation Instructions

Run the temperature sensor cable down the wire con-1. 
duit. Be sure to feed enough wire to allow for adjust-
ments.

Pull the temperature sensor cable into the TriStar 2. 
MPPT wiring compartment. A ferrite clamp is included 
with the RTS. Place the ferrite clamp over the RTS 
cable approximately 4” ( mm) from the end. Loop the 
cable back over the ferrite clamp once and then squeeze 
the two halves together until they snap.

Inspect the cable end. There should be two conduc-3. 
tors with tinned ends. If needed, strip away approxi-
mately 0.25” of insulation from each conductor. Insert 
one (1) conductor into each terminal on the dual termi-
nal block labeled “REM. TEMP” as illustrated. Note 
that the temperature sensor is not a polar device. Either 
conductor can go into each of the terminals.

Secure the conductors in the terminal block using a 4. 
fl at head or Philips screwdriver.

The temperature sensor is electrically isolated. For 5. 
best results, bolt the temperature sensor lug to one of 
the battery terminals. (note:  DO NOT place the sensor 
inside the battery cell)

4” (102 mm)

4” (102 mm)
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TriStar Temperature Sensor 
Installation Instructions

Run the temperature sensor cable down the wire conduit. 1. 
Be sure to feed enough wire to allow for adjustments.

Pull the temperature sensor cable into the TriStar wiring 2. 
compartment. Inspect the cable end. There should be two 
conductors with tinned ends. If needed, strip away approxi-
mately 0.25” of insulation from each conductor.

Insert one (1) conductor into each terminal on the dual ter-3. 
minal block labeled “REM. TEMP” as illustrated. Note that 
the temperature sensor is not a polar device. Either conduc-
tor can go into each of the terminals.

Secure the conductors in the terminal block using a fl at 4. 
head or Philips screwdriver.

The temperature sensor is electrically isolated. For best 5. 
results, bolt the temperature sensor lug to one of the battery terminals. (note:  DO NOT place the sensor 
inside the battery cell)

SunKeeper Temperature Sensor 
Installation Instructions

Secure the Remote Temperature Sensor lug 1. 
to one of the battery posts. The RTS lug is 
electrically isolated. (note:  DO NOT place the 
sensor inside the battery cell)

Route the RTS cable to the SunKeeper. 2. 
Route the cable through the conduit or pro-
tect the cable with grommets and wire loom 
as necessary. Excess cable can be trimmed as 
necessary.

Cut the blue Temperature Compensation 3. 
Loop on the SunKeeper in the middle of the 
wire loop, creating two (2) equal length wire 
leads.

Strip ½” (13 mm) of insulation off all wire 4. 
leads.

Crimp or splice the two (2) blue wire leads to the two RTS wires (red & black).  Polarity is not impor-5. 
tant.

Wrap the spliced ends in electrical tape.6. 

v07 October 2009
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REMOTE TEMPERATURE SENSOR 

 
 
 
 
 
Morningstar’s Remote Temperature Sensor (RTS) provides improved battery charging in solar systems that 
experience temperature variations during the year.  The RTS measures temperature at the battery and the 
controller uses this data for very accurate temperature compensation.  Use of the RTS is recommended 
whenever the temperature at the battery will be more than 5°C (9°F) different than the temperature at the 
controller.  The TriStar has no on-board temperature compensation; therefore the use of the RTS is required for 
temperature compensated charging.  Other Morningstar controllers will default to an on-board temperature 
sensor if a RTS is not connected. 
 
The RTS is compatible with the following Morningstar controllers: 
 

• ProStar™ (soldering required) 
• TriStar™ 
• SunKeeper™ 
• SunSaver Duo™ 
• SunSaver MPPT™ 

 
For maximum protection from harsh environments, the sensor is encapsulated in epoxy inside a power lug 
housing.  The RTS is also protected from lightning surges and short circuits. 
 
Standard Features: 
 

• Highly accurate:  +/- 1.5°C (2.7°F) 
• Cable length:  10 meters (33 feet)  
• User may easily extend cable length up to 30 meters (100 feet) using standard cable 
• Corrects for temperatures from -30°C (-22°F) to +80°C (+176°F) 
• Wires are non-polarized 

 

Specifications: 
 

• Power lug housing:  9.5 mm (3/8”) screw hole 
• 2-conductor copper cable with PVC jacket, 0.34mm² (#22 AWG) 
• Cable rated UL CMR 
• UL recognized component when used with TriStar 
• CE certified for use with all compatible Morningstar controllers 
• Sensor noise is filtered 

 
 

WARRANTY:  Five year warranty period.  Contact Morningstar or your authorized distributor for complete terms. 
 
 
 
 

 
 
8 Pheasant Run 
Newtown, PA  18940 USA 
Tel:  +1-215-321-4457 Fax:  +1-215-321-4458 
Email:  info@morningstarcorp.com 
Website:  www.morningstarcorp.com 
 
 
 
 
 

PRINTED IN USA 211-RTS-R3-11/09 
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6.2.5. TriStar Meter 2 
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Installation and Operation Manual

Digital Meters

8 Pheasant Run
Newtown, PA 18940 USA

email: info@morningstarcorp.com
www.morningstarcorp.com

Version: TS-M-2
Version: TS-RM-2

 TRISTAR   
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2  3TriStar Meter 2 Operator’s Manual
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4 Important Safety Information 5TriStar Meter 2 Operator’s Manual

Installation Safety Precautions (Local Meter)
Disconnect all power sources from the controller before mounting • 
the TS-M-2 local meter.
Use the supplied RJ-11 meter cable to connect the meter to the • 
controller.
Bend the power conductors in the conduit wiring box so that they • 
do not touch the back of the meter. 
Apply silicon gel to the RJ-11 connections on the meter and the • 
controller for maximum protection from corrosion.

Installation Safety Precautions (Remote Meter)
Disconnect all power sources from the controller before opening • 
the conduit box to connect the meter.
Mount the TriStar Meter 2 indoors. Prevent exposure to the ele-• 
ments and do not allow water to enter the meter.
Protect the RJ-11 wiring with grommets, conduit, and wire clips as • 
necessary.
Apply silicon gel to the RJ-11 connections on the meter and the • 
controller for maximum protection from corrosion.

About this Manual
This manual provides detailed installation and usage instruc-
tions for the TriStar Meter 2 digital meters. Only qualifi ed 
electricians and technicians who are familiar with solar system 
design and wiring practices should install the TriStar Meter 2.  
The usage information in this manual is intended for the sys-
tem owner/operator.

Important Safety Information1.0
Save These Instructions

This manual contains important safety, installation and operat-
ing instructions for the TriStar Meter 2 digital displays.
The following symbols are used throughout this manual to 
indicate potentially dangerous conditions or mark important 
safety instructions:
   

WARNING:  
Indicates a potentially dangerous condition.  Use extreme 
caution when performing this task.

! CAUTION:  
Indicates a critical procedure for safe and proper opera-
tion of the controller.

NOTE:  
Indicates a procedure or function that is important for the 
safe and proper operation of the controller.

Safety Information
Read all of the instructions and cautions in the manual before • 
beginning installation.
There are no user serviceable parts inside the TriStar Meter 2. Do • 
not disassemble or attempt to repair.
There are no fuses or disconnects inside the TriStar Meter 2. Do • 
not attempt to repair.
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6 Meter Description 7TriStar Meter 2 Operator’s Manual

Meter Description2.0 2.1 Meter Versions
This manual covers two standard versions of a digital LCD 
meter that can be used with the TriStar family of solar control-
lers. 

Version TS-M-2:
This local meter is provided as an assembly that replaces the 
TriStar front access cover.  The TS-M-2 meter mounts to the 
TriStar controller.

Version TS-RM-2:
This remote meter is provided with a mounting plate and 30m 
(98.4 ft) of cable.  It is identical to the TS-M-2 version except 
that the TS-RM-2 version can be mounted at some distance 
from the controller.

Both meters can display the full range of operating and diag-
nostic information for the TriStar’s battery charging, load and 
diversion operating modes.  

2.2 General Use
The meter will display a great deal of information about the 
TriStar controller and the operation of your system.  In addi-
tion, the meters enable manual functions and controller diag-
nostics.  These capabilities will increase your confi dence that 
the system is working properly and will help you to improve 
system reliability, battery life, and system performance.  It is 
worth the time getting to know your meter!

The organization of the display screens is described in Section 

TriStar controllers are technically advanced and professional 
solar battery chargers and load controllers.  Two digital LCD 
meters are available for the TriStar family of controllers, and 
their displays are identical.  One version is mounted on the 
controller; the other is mounted in a remote location.

This manual will help you to become familiar with the TriStar 
meters’ features and capabilities.  Some of these follow:

Intertek ETL Recognized for use with Morningstar’s TriStar family • 
of charge controllers
Complies with CE and LVD standards• 
Suitable for 12, 24, 48 Vdc systems • 
Fully protected from wiring faults• 
Controller-mounted and remote versions can be used together• 
Extended LCD temperature rating (-20• oC to +70oC)
Multilingual display (English, French, German, Portuguese, Span-• 
ish)
Displays aggregate system data from multiple TriStar controllers• 
Manual Ah resets and equalization control for individual control-• 
lers and for multi-controller systems
Diagnostic capabilities• 
View internal logged data stored in TriStar controllers that have • 
datalogging capability
Remote version supplied with 30m (98.4 ft), cable may be short-• 
ened if needed
Connections are by standard RJ-11 6-position modular plugs• 

5-year standard warranty• 
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8 Meter Description 9TriStar MPPT Operator’s Manual

Installation3.0
The TriStar meters can be added to the controller when it is 
fi rst installed, or at anytime after the controller has been in 
service.

3.1 General Information
The installation steps will differ depending on the number of 
TriStar controllers in the system.

For Single TriStar Systems:
Mount the meter to the TriStar (TS-M-2) or in a remote location • 
(TS-RM-2)
Connect the meter cable to the RJ-11 connectors• 
adjust the meter settings• 

For Systems with 2 or More TriStar Controllers:
Use a meter or MSView PC software to adjust the MeterBus ad-• 
dress of each TriStar controller in the system.
Mount the meter to the TriStar (TS-M-2) or in a remote location • 
(TS-RM-2).
Connect the meter(s) and controllers to a HUB-1 (sold separately)• 
adjust the meter settings• 

NOTE:  
A TriStar meter may be connected to each TriStar in a 
multi-TriStar system without the use of a HUB-1. This 
confi guration will not provide total system information; 
each meter will only display the information for one 
controller.

4.0.  It is easy to move around the various display areas and 
to scroll up or down, and left or right using the four pushbut-
tons as indicated below:

LEFT RIGHT UP DOWN

Due to power requirements, there is a limit of two meters that 
can be used with a single TriStar controller. There is also a 
limit of fi ve meters per MeterBus network. Any combination of 
local and remote meter is permitted. Only one meter can have 
an active backlight at any given time.
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10 Installation 11TriStar Meter 2 Operator’s Manual

socket on the TriStar.  Looking at the back of the meter, 
connect to the left RJ-11 socket.

Figure 3-1. Meter connections

NOTE:  
Both meters are rated for indoor use only.

There is a limit of two meters per single TriStar, fi ve meters per 
MeterBus network.  A single controller cannot power 3 meters.

When connected to a TriStar, the meter will automatically 
display the correct operating mode (Solar Charging / Load / 
Diversion).  No adjustments to the meter are required.

If replacing or extending the meter cable, see Section 5.2.

3.2 TS-M-2 Install (single TriStar)
To install the local controller-mounted meter to a single TriStar, 
follow these steps in order:

!
CAUTION:  Risk of Shock
Disconnect all power to the TriStar. The meter will 
not be damaged if connected with power, but power 
should be disconnected before the access cover is 
removed for safety.

!
CAUTION:  Equipment Damage
Do not allow the local meter to hang or dangle from 
the RJ-11 cable when connected to the TriStar. The 
resulting stress on the cable could damage the meter 
or connectors.

Use a large phillips screwdriver to remove the 4 access 1. 
cover screws.
Connect the RJ-11 cable to the meter and to the RJ-11 2. 
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12 Installation 13TriStar Meter 2 Operator’s Manual

Mount the meter to the wall or cabinet.  If a 2-gang box is 4. 
not being used, cut a hole in the wall or cabinet sized per 
the TS-RM-2 dimensions provided on the inside cover of 
this manual.

NOTE:  
2 remote meters can be installed if a TS-M-2 meter is 
not attached to the TriStar controller.

NOTE:  
If the cable is connected to the wrong RJ-11 meter 
socket, there will not be any damage and the LCD 
display will remain blank.  Move the cable connection 
to the other socket.

Carefully mount the TS-M-2 cover on the controller.  Ar-3. 
range the RJ-11 cable so that it does not interfere with 
the pushbutton operation or obscure the view of the LED 
indicators. Fasten the meter using the same 4 screws that 
secured the blank access cover.

!
CAUTION:  Equipment Damage
Do not force the cover into place.  If the large power 
wires are too high in the wiring compartment, pushing 
the meter onto the wires will damage the meter.

  

3.3 TS-RM-2 Install (single TriStar)
The remote meter is designed to mount into a standard duplex 
(2-gang) box, or fl ush against a wall or cabinet with a proper 
sized hole.

Connect one end of the 30 meter cable to the TriStar RJ-11 1. 
socket (or to the open socket if a TS-M-2 meter is mounted 
to the TriStar).
Connect the other end of the cable to the left socket (look-2. 
ing at the back) of the remote meter.  See the diagram in 
2.2.  
Confi rm the meter is working before mounting the meter.  3. 
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14 Installation 15TriStar Meter 2 Operator’s Manual

of the main menu to the Logged Data screen. Press and 
hold the down pushbutton for 3 seconds until the Advanced 
Setup menu appears. See the Advanced Setup menu topic 
in section 4.2 for more details on how to access this menu.
In the Advanced Setup menu, scroll down to the MeterBus 3. 
Address screen. Scroll left or right to increment/decrement 
the MeterBus address to the desired value.
When fi nished, push the up pushbutton to exit the menu. 4. 
The LEDs on the controller should display a fault sequence 
indicating that memory has been modifi ed.

Cycle power 5. to the controller to reset the fault condition. 
Disconnect the meter from the second controller. Repeat 6. 
steps 1 - 5 for each additional TriStar in the system, pro-
gramming each controller with addresses 3, 4, 5, etc. A 
maximum of 15 TriStar controllers are possible on a single 
MeterBus network.

NOTE:  
The Morningstar Relay Driver has a default factory 
MeterBus address of 9. If a RelayDriver is present in 
the system, skip address 9 when programming the 
TriStars and resume numbering at address 10.

Modify the MeterBus Address using MSView PC Software
Morningstar’s MSView PC software is available for free on 
our website. Download the latest version and install it. Follow 
these steps in order to change the MeterBus address:

Open MSView and select the setup wizard for your model 1. 
TriStar controller from the Tools menu.
If custom settings are already programmed, read the set-2. 

3.4 Multi-TriStar Network Setup
Multiple TriStar controllers can be networked together using a 
Morningstar MeterBus Communication Hub (HUB-1) and RJ-
11 cables. Networking controllers together on a MeterBus net-
work allows one or more TriStar digital meters to communicate 
with all controllers on the network. This enables the display of 
total system data on the meter. Additionally, each individual 
controller’s data may be viewed in separate menus.

To install either version meter in a MeterBus network, follow 
these steps in order:

Step 1 - Program Unique MeterBus Addresses
Each device on the MeterBus network must have a unique 
MeterBus address. All TriStars have a default MeterBus ad-
dress of 1. Choose a controller to be controller #1 and mark 
it with a pen or sticker. This controller will keep the default 
MeterBus address 1. 

There are two ways to program the remaining TriStars with 
unique addresses.  TriStar PWM controllers can only be modi-
fi ed using Morningstar MSView PC software. TriStar MPPT 
controllers can be modifi ed with MSView or directly from the 
TriStar Meter 2 Advanced Setup menu. Instructions for both 
methods are provided.

Modify the MeterBus Address with the TriStar Meter 2
Connect a TriStar local or remote meter to the second 1. 
TriStar in the system. 
Wait for the meter to power up and detect the connected 2. 
TriStar. Once the meter has fully started, scroll to the bottom 
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16 Installation 17TriStar Meter 2 Operator’s Manual

Step 2 - MeterBus Network Connections
After all TriStar controllers have been programmed with 
unique MeterBus addresses, the controllers must be net-
worked together using one or more MeterBus Communication 
Hubs (HUB-1). Be careful not to overload a single TriStar in 
the system with too many meters, hubs, or other MeterBus de-
vices. If the system will have multiple meters, wire each meter 
to a different TriStar. If possible, do not connect a meter to the 
same TriStar that provides power to the hub(s).

Following are a list of network rules and example networks.

Network Rules

A maximum of 15 devices are allowed on a single MeterBus net- 
work. TriStar digital meters are not included in the device count.

Ports 1 - 4 on the MeterBus Communication Hub are isolated  
ports. There is no power output on these ports.

Ports A & B are not isolated from each other, but are isolated from  
ports 1-4.

A TriStar must be connected to   Input Power Port B to power the 
hub. When linking multiple hubs, Power Out Port A is connected 
to Input Power Port B of the following hub. (see Example Network 
# 3, pg. 20)

DO NOT connect a TriStar to Power Out Port A 

Connect each additional TriStar in the system to ports 1 through 4 

Avoid connecting more than two Hubs, Meters, Relay Drivers  
or other devices to a single TriStar meter port. See the example 
networks for more details.

tings out fi rst and then edit them. If one of the standard bat-
tery settings is used (most common), click “Create New”.
Click “Next” until the 3. Communications Settings dialog ap-
pears. Change the MeterBus address to the desired ad-
dress.
Click “Next” until the end of the wizard. Then click the Pro-4. 
gram button to load the new settings. Connect the TriStar 
with a serial cable to the computer, choose the connection 
settings,  and click “Next” to program the controller.
Repeat steps 1-4 for each TriStar in the system, program-5. 
ming each controller with addresses 3, 4, 5, etc. A maximum 
of 15 TriStar controllers are possible on a single MeterBus 
network.

NOTE:  
The controller does not have to be confi gured to 
use custom settings. When the MeterBus address is 
changed in custom settings memory, the programmed 
address is used for all modes of operation.
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Example Network #2

EMETERHUBEMETERHUB
MeterBus Communication Hub FOR INDOOR

USE ONLY

MODEL:  HUB-1

FOR USE WITH
MORNINGSTAR

METERBUS NETWORKS
ONLY

TriStar
With

TS-M-2

TS-RM-2

TriStar

Relay
DriverTriStar

1

2 3

Figure 3-3. A medium-sized network with 3 TriStars, 2 meters, and a 
Relay Driver.

TriStar 1 provides power to the hub and Remote Meter. • 
TriStar 2 powers the Relay Driver and TriStar 3 powers the Local • 
Meter. It is good practice to distribute the network meters and 
Relay Driver as shown to avoid loading a single TriStar with all of 
the network accessories.
All three TriStars are isolated from each other in this system.• 

NOTE:  
Information is shared across the entire MeterBus 
network. A meter can be connected anywhere in the 
system and will always show full aggregate system 
information as well as information about each con-
troller on the network. This is true regardless of the 
meter model (TS-M-2 / TS-RM-2).

Example Network #1

EMETERHUBEMETERHUB
MeterBus Communication Hub FOR INDOOR

USE ONLY

MODEL:  HUB-1

FOR USE WITH
MORNINGSTAR

METERBUS NETWORKS
ONLY

TriStar TS-RM-2

TriStar

1

2

Figure 3-2. A simple two TriStar system with Remote Meter.

TriStar 1 provides power both to a hub and to a single Remote • 
Meter connected to Output Power Port A. 
TriStar 2 is connected to Port 1 on the Hub and is electrically • 
isolated from TriStar 1. 

NOTE:  
Electrical isolation protects controllers, cables, and 
other system equipment from damaged due to poor or 
disconnected system grounds.
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Example Network #3

EMETERHUBEMETERHUB
MeterBus Communication Hub FOR INDOOR

USE ONLY

MODEL:  HUB-1

FOR USE WITH
MORNINGSTAR

METERBUS NETWORKS
ONLYEMETERHUBEMETERHUB

MeterBus Communication Hub FOR INDOOR
USE ONLY

MODEL:  HUB-1

FOR USE WITH
MORNINGSTAR

METERBUS NETWORKS
ONLY

Link Out Link In

TriStar

EMETERHUBEMETERHUB
MeterBus Communication Hub FOR INDOOR

USE ONLY

MODEL:  HUB-1

FOR USE WITH
MORNINGSTAR

METERBUS NETWORKS
ONLY

Link Out

1
2

3 4 5 6 7 8 9 10 11 12 13

X Y Z

Figure 3-4. A large multi-hub network with 3 hubs, 13 TriStars, and 2 
meters.

TriStar 1 provides power to hubs X & Y. Do not daisy-chain more • 
than 2 hubs.
TriStar 2 provides power to hub Z to avoid overloading TriStar 1 • 
with three hubs.
Power Out Port A (Link Out) of hub Z is connected to Port 4 on • 
hub Y so that communication is maintained between all 3 hubs.
TriStars 3 & 9 each power a TriStar Local Meter.• 
All TriStars are electrically isolated.• 

Operation4.0
The four pushbuttons are in the shape of directional arrows. 
Changing a display screen will be in the direction of the arrow 
(up or down / left or right).

The information displayed and the organization of the meter 
screens differs depending on the number of TriStar controllers 
connected to the meter. 

The exact menu structure for each supported controller is pro-
vided on separate meter maps included with the TS-M-2 and 
TS-RM-2 meters. This section discusses how to use the meter 
and adjust settings. It also covers important details about the 
menu structure.
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4.1 Backlighting
The fi rst push of any of the four meter pushbuttons will turn on 
the backlight. The backlight will remain on for 5 minutes from 
the last button press.

NOTE:  
When turning on the backlight, there is no change in 
the display. The second press of any pushbutton will 
then change the display screen. This applies to both 
TS-M-2 and TS-RM-2 meter versions.

NOTE:  
Only one meter will be backlit at a time. Pushing a but-
ton on a second meter on the network will automati-
cally turn off the backlight on the fi rst meter.

If the meter is connected to a TriStar PWM controller, the 
backlighting will begin to dim when battery voltage falls below 
12.7 Volts. Backlighting will continue to dim proportionally to 
the battery voltage down to 10.0 Volts. 

The backlight draws very low power and would consume less 
than 1 amp-hour of energy if it were turned on for a full 24 
hour period.

4.2 Single TriStar System
The following section describes the TS-M-2 and TS-RM-2 
operation in systems with one or more meters connected to a 
single TriStar controller. See section 4.3 for information per-
taining to meters connected in multi-TriStar MeterBus net-
works.

Startup Displays 
When the meter is plugged in and powered on, a sequence of 
startup screens will be displayed. Figure 4-1 below shows the 
startup sequence and provides a description of the information 
displayed on each screen. The startup screens are only dis-
played once when the meter is fi rst powered on. This informa-
tion can also be found under “TriStar Settings” during normal 
operation.

Meter is searching the network 
for devices.

Reports the number of devices 
found on the network.

Meter firmware version and 
controller serial number

Meter firmware version and 
controller hardware/software version. 

(Operating Displays) Startup ends on one of the op-
erating displays.

M o r n i n g s t a r  C o r p
 0 1   D e v i c e s

S e a r c h i n g . . .

© 2 0 0 9  v 0 1 . 0 1 . 0 1
 S N : 0 9 3 0 0 0 0 1

© 2 0 0 9  v 0 1 . 0 1 . 0 1
H W  v 0 1 . 0 1  S W  v 0 1

Figure 4-1. Startup screens
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Operating Displays
Operating Display screens show the general operating infor-
mation for the controller and cumulative information collected 
over time. These display screens are confi gured in a continu-
ous circular loop and can be quickly accessed by scrolling 
either left or right. 
The number of Operating Displays and the exact information 
displayed in each screen varies depending on the TriStar con-
troller model and mode of operation (charge, load, diversion, 
etc). Refer to the meter map for the particular TriStar model 
purchased for detailed display information.
Figure 4-2 below shows an example layout of Operating Dis-
plays.

 D i a g n o s i t i c s

( P r e s s   )
T r i S t a r  S e t t i n g s

( P r e s s   )

( P r e s s   )
L o g g e d  D a t a

( P r e s s   )
 A d v a n c e d  S e t u p

5 4 . 3 V   2 5 C  3 4 . 5 A
1 3 2 3 W       F L O A T

V
A

5 0 . 4 V     8 2 . 5 A h T
5 6 . 8 V       4 k W h T

R e s e t  A h

E q u a l i z e  S T A R T

( H o l d   2  s e c )

( H o l d   2  s e c )

Figure 4-2. Example Operating Displays

Manual Operations
Screens located below the Operating Displays provide for vari-
ous resets and manual functions. Additional display screens 
for resets and manual functions can be found in the Diagnos-
tics menu. Figure 4-3 shows the location of the Manual Opera-
tion displays in the menu. 

 D i a g n o s i t i c s

( P r e s s   )
T r i S t a r  S e t t i n g s

( P r e s s   )

( P r e s s   )
L o g g e d  D a t a

( P r e s s   )
 A d v a n c e d  S e t u p

O p e r a t i n g
D i s p l a y

O p e r a t i n g
D i s p l a y

O p e r a t i n g
D i s p l a y

R e s e t  A h

E q u a l i z e  S T A R T

( H o l d   2  s e c )

( H o l d   2  s e c )
} Manual

Operations

Figure 4-3. Manual Operation displays

Below is a full list of possible Manual Operation screens that 
can be displayed. Only operations that are relevant to the 
TriStar model and mode are displayed on the meter.

Reset Amp-hours
This display screen can be used to reset  the reset-able Ah 
value. Additionally, this operation will reset the battery mini-
mum and battery maximum values displayed in the Operating 
Displays. Hold the right arrow pushbutton for 2 seconds and 
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all three values will be reset to zero.

Equalize Start/Stop
Use this screen to initiate and terminate a manual equaliza-
tion charge. Holding the right arrow for 2 seconds will start the 
equalization charge. Hold again for 2 seconds and equaliza-
tion will stop. The SOC LEDs on the TriStar controller should 
fl ash the equalize start/stop sequence as defi ned in the con-
troller Operator’s Manual.

NOTE:  
If the TriStar is confi gured for a battery type that does 
not have an equalize charge stage and an equalize 
operation is requested on the meter, the meter will 
display an “Error!” message indicating that an equal-
ization charge cannot occur.

This Manual Operation screen will only be displayed for 
TriStars in charge control mode.

Load On/Off
Press and hold the right arrow pushbutton for 2 seconds to 
toggle the load on or off. If the controller is in low voltage dis-
connect (LVD), the load will reconnect for 10 minutes and then 
turn off automatically. There is no limit to the number of load 
reconnects in LVD.

This Manual Operation screen will only be displayed for 
TriStars in load control mode.

Battery Service (Diagnostics menu)
If battery service was performed early, this screen can be used 
to reset the service interval back to zero. The battery service 
reminder function is only enabled in custom settings.

Reset Total Amp-hours (Diagnostics menu)
This display will reset the total Ah and total kWh counters to 
zero. These values are normally not reset. However, if a new 
battery is installed for example, the owner may wish to reset 
these counters.
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Diagnostics Menu
The Diagnostics Menu lists faults, alarms, and technical diag-
nostic information about the controller. This information may 
be useful for troubleshooting problems with the controller or 
solar system.

 D i a g n o s i t i c s

( P r e s s   )
T r i S t a r  S e t t i n g s

( P r e s s   )

( P r e s s   )
L o g g e d  D a t a

( P r e s s   )
 A d v a n c e d  S e t u p

N O N E
F a u l t s :

D i a g n o s t i c s
(  t o  R e t u r n )

N O N E
A l a r m s :

O p e r a t i n g
D i s p l a y

O p e r a t i n g
D i s p l a y

O p e r a t i n g
D i s p l a y

M a n u a l  O p e r a t i o n
D i s p l a y

M a n u a l  O p e r a t i o n
D i s p l a y

B a t t e r y     - - -  C
 5 4 . 1 3 V    2 3 . 4 5 A
B a t t e r y  S e n s e
 5 3 . 8 5 V     v a l i d
S t a t e :      F l o a t
S o l a r :     6 6 . 4 2 V
L a s t  E q :      2 2 d

t o t a l :    1 1 3 5 7 A h
r e s e t :   1 2 3 4 . 5 A h
T r i S t a r :     3 5  C

1 2 3 4 5 6  h o u r s
B a t t e r y  S e r v i c e
1 4 d ( 2 s  r e s e t )

R e s e t  A h  t o t a l
( H o l d   2 s e c )

Figure 4-4. Diagnostics Menu

The exact information displayed in the Diagnostics Menu 
screens varies depending on the TriStar controller model and 
mode of operation (charge, load, diversion, etc). Refer to the 

meter map for the particular model purchased for detailed 
display information.

Faults & Alarms
If a “Fault” or “Alarm” condition fl ashes on one of the main 
Operating Displays, navigate down to the Diagnostics Menu 
for a list of existing faults or alarms. The faults and alarms lists 
are always displayed on the fi rst 2 screens of the Diagnostics 
Menu. Use the left and right pushbuttons to scroll through 
each list of faults and alarms, if any exist.

Using the Diagnostic Data
A full set of operating information is displayed below the fault 
and alarm display screens. These values are real-time and 
can change while the screen is being displayed. Following are 
a few notes about the diagnostic data:

Battery temperature is displayed only if a Remote Temperature • 
Sensor is connected to the controller.
Battery Voltage • is measured at the controller battery terminals.
Battery Sense•  displays the actual battery voltage measured with 
the Battery Sense wires. If sense wires are not connected, the 
screen will display “invalid”.
Solar Voltage•  is measured at the solar input terminals.
Last Eq • reports the number of days since the last equalization 
charge.
TriStar temperature is the heatsink temperature on the controller.• 
TriStar hours are the length of time the controller has been in • 
operation..
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TriStar Settings Menu

The TriStar Settings menu provides the following functions:
confi rms the setup and settings switches (DIP switches) are con-• 
fi gured correctly
provides hardware and software version numbers for technical • 
support
screens to select a language or change the units of temperature • 
values on the meter

 D i a g n o s i t i c s

( P r e s s   )
T r i S t a r  S e t t i n g s

( P r e s s   )

( P r e s s   )
L o g g e d  D a t a

( P r e s s   )
 A d v a n c e d  S e t u p

S e r i a l :  0 9 3 3 0 0 0 1
H W  v 0 1 . 0 1  S W  v 0 1
T r i S t a r  S e t t i n g s
(  t o  R e t u r n )

M e t e r  v 0 1 . 0 1 . 0 1

4 8 V  ( f i x e d )
M o d e :      C h a r g e

F l o a t :     5 3 . 6 0 V
B a t t e r y  # :  7

6 1 . 6 0 V       M P P T
A b s o r p t i o n

M a n u a l  o n l y
E q u a l i z e :  6 4 . 0 0 V

    E n g l i s h    
   L a n g u a g e :

      ° C       
     U n i t s :

O p e r a t i n g
D i s p l a y

O p e r a t i n g
D i s p l a y

O p e r a t i n g
D i s p l a y

M a n u a l  O p e r a t i o n
D i s p l a y

M a n u a l  O p e r a t i o n
D i s p l a y

Figure 4-5. TriStar Settings Menu

Information Displayed
The fi rst display screen shows the TriStar controller’s hard-
ware and software revision as well as the controller serial 
number. These numbers are helpful if technical support is 
required. 

The second display screen provides the meter hardware and 
software version. Following the version displays is a list of 
screens that provide specifi c information describing the oper-
ating mode and charging / load settings.

This information can be used to confi rm that the controller has 
been adjusted and setup as desired. If any of these values do 
not seem correct, review the TriStar Operator’s Manual and 
confi rm that the settings switches are confi gured correctly.

Language and Temperature Selections
The bottom two display screens provide for selecting a lan-
guage or different temperature units.

Scrolling left or right on the Language screen provides selec-
tion of one of fi ve languages:

English• 
French• 
German• 
Spanish• 
Portuguese• 

Scrolling left or right on the Units screen allows the user to 
choose  between °C and °F temperature display on the meter.
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Logged Data Menu

NOTE:  
Not all TriStar models support data logging or viewing 
logged data on the TriStar Meter 2. Refer to the meter 
map for the particular model purchased for detailed 
display information or consult the controller Operator’s 
Manual.

The Logged Data menu displays select operating data that 
has been collected and stored in the TriStar controller’s inter-
nal memory. The structure of the Logged Data menu is shown 
in Figure 4-6. Use the down pushbutton to scroll through the 
list of logged values. The right pushbutton scrolls back in time. 
The menu will wrap back to the beginning in both directions.

 D i a g n o s i t i c s

( P r e s s   )
T r i S t a r  S e t t i n g s

( P r e s s   )

( P r e s s   )
L o g g e d  D a t a

( P r e s s   )
 A d v a n c e d  S e t u p 5 1 . 2  V m a x

T o d a y :    B a t t e r y
L o g g e d  D a t a

(  t o  R e t u r n )

4 5 . 5  V m i n
T o d a y :    B a t t e r y

N O N E
T o d a y :     F a u l t s

N O N E
T o d a y :     A l a r m s

O p e r a t i n g
D i s p l a y

O p e r a t i n g
D i s p l a y

O p e r a t i n g
D i s p l a y

M a n u a l  O p e r a t i o n
D i s p l a y

M a n u a l  O p e r a t i o n
D i s p l a y

T o d a y :    B a t t e r y
1 2 3 4 . 5  A h

5 1 . 2  V m a x
D a y :  - 0 1  B a t t e r y

4 5 . 5  V m i n
D a y :  - 0 1  B a t t e r y

N O N E
D a y :  - 0 1   F a u l t s

N O N E
D a y :  - 0 1   A l a r m s

D a y :  - 0 1  B a t t e r y
1 2 3 4 . 5  A h

5 1 . 2  V m a x
D a y : - X X X  B a t t e r y

4 5 . 5  V m i n
D a y : - X X X  B a t t e r y

N O N E
D a y : - X X X   F a u l t s

N O N E
D a y : - X X X   A l a r m s

D a y : - X X X  B a t t e r y
1 2 3 4 . 5  A h

Today’s Data Yesterday’s Data Data X Days Ago
Figure 4-6. Logged Data menu

Advanced Setup Menu

NOTE:  
Not all TriStar models support Advanced Setup on the 
TriStar Meter 2. Refer to the meter map for the particu-
lar model purchased for detailed display information or 
consult the controller Operator’s Manual.

The Advanced Setup menu allows the user to modify certain 
operating settings. To enter the Advanced Setup menu, scroll 
down to the last display screen in the main menu. Press and 
hold the down pushbutton for 3 seconds. The Advanced Setup 
entry display will appear. Press the right pushbutton to enter 
the menu.

 D i a g n o s i t i c s

( P r e s s   )
T r i S t a r  S e t t i n g s

( P r e s s   )

( P r e s s   )
L o g g e d  D a t a

( P r e s s   )
 A d v a n c e d  S e t u p

M e t e r  a d d r e s s
A d v a n c e d  S e t u p
(  t o  R e t u r n )

O p e r a t i n g
D i s p l a y

O p e r a t i n g
D i s p l a y

O p e r a t i n g
D i s p l a y

M a n u a l  O p e r a t i o n
D i s p l a y

M a n u a l  O p e r a t i o n
D i s p l a y

( 3 seconds )

       1       

O t h e r  V a l u e s
       X       

Figure 4-7. Advanced Setup menu
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The setting values displayed in the Advanced Setup menu 
screens varies depending on the TriStar controller model and 
mode of operation (charge, load, diversion, etc). Refer to the 
meter map for the particular model purchased for detailed 
display information. Not all TriStar models support settings 
adjustment through the TriStar Meter 2.

For each value in the menu, use the left and right pushbuttons 
to modify the setting. The setting will be saved when the up 
or down pushbutton is pressed. Some settings may fault the 
controller when modifi ed. The controller will need to be reset 
by removing and then reconnecting power.

4.3 TriStar MeterBus Networks
The following section describes the additional meter screens 
displayed on the TS-M-2 and TS-RM-2 in systems with two or 
more TriStar controllers on a MeterBus network. Section 4.2 
covers the individual controller menus.

Startup Displays
When the meter is plugged in and powered on, a sequence of 
startup screens will be displayed. Figure 4-8 below shows the 
startup sequence and provides a description of the information 
displayed on each screen. The startup screens are only dis-
played once when the meter is fi rst powered on. This informa-
tion can also be found under “System Settings” in the System 
menu during normal operation.

Meter is searching the network 
for devices.

Reports the number of devices 
found on the network.

Meter firmware version.

Startup ends on the “System” screen 
in the network device list.

M o r n i n g s t a r  C o r p
 0 2   D e v i c e s

S e a r c h i n g . . .

© 2 0 0 9  v 0 1 . 0 1 . 0 1
M o r n i n g s t a r  C o r p

S Y S T E M

Figure 4-8. Startup Displays for Multi-TriStar Networks
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Network Device List
The Network Device List is a top level menu that contains a 
screen for each controller on the network. There is also an ad-
ditional “SYSTEM” screen that provides system-wide informa-
tion. 

An example Network Device List is shown in fi gure 4-9 below. 
The example system has two controllers: a charge controller 
and a TS-45 in Load mode.

C h a r g e  ( 0 1 )
T S - M P P T - 4 5 - 1 5 0 V S y s t e m

L o a d  ( 0 2 )
T S - 4 5

System
Information

Menu

TS-MPPT-45-150V
Information

Menu

TS-45
Information

Menu

Figure 4-9. Network Device List

Each device screen displays the model number, the mode of 
operation, and the MeterBus address. Pressing the down but-
ton on any of the device screens will advance to the controller  
information menu. The information menu varies depending on 
the TriStar controller model and mode of operation (charge, 
load, diversion, etc). The structure of the controller information 
menus is described in Section 4.2. Refer to the meter map for 
the particular model purchased for detailed display informa-
tion. 

Pressing the down pushbutton on  the  “SYSTEM” screen will 
advance to the System Information menu. The System Infor-
mation menu is a special menu that is described in the next 
topic.

System Information Menu
The System Information menu displays the following:

Operating Displays show aggregate system data• 
Manual Operation screens for system-wide control• 
System Settings menu to adjust meter settings• 

D i s p l a y
O p e r a t i n g

( H o l d    2 s e c )
R e s e t  A h

( H o l d    2  s e c )
E q u a l i z e  S T A R T

( H o l d    2  s e c )
T u r n  L o a d  O F F

( P r e s s   )
S y s t e m  S e t t i n g s

S y s t e m  S e t t i n g s
(  t o  R e t u r n )

v 0 1 . 0 1 . 0 1
M e t e r  V e r s i o n

 E n g l i s h  
L a n g u a g e

 C  
U n i t s

D i s p l a y
O p e r a t i n g

D i s p l a y
O p e r a t i n g

T o p  M e n u
C o n t r o l l e r  # 1

T o p  M e n u
C o n t r o l l e r  # X S y s t e m

Figure 4-10. System Information menu.
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System Operating Displays
The quantity and type of Operating Displays in the System 
Information menu depends on the controllers in the system.

If one or more charge controllers are in the system, the Oper-
ating Displays in Figure 4-11 will be included in the Operating 
Displays list.

2 2 4 3 W        C H R G
5 0 . 4 V   2 3 C  4 4 . 5 A

 1 6 0 . 7 A h     C H R G
5 0 . 4 V   2 3 C  4 4 . 5 A

  6 5 6 0 W h     C H R G
5 0 . 4 V   2 3 C  4 4 . 5 A

Battery Voltage

Battery Voltage

Battery Voltage

Total System Charging Watts

Total System Charging Watt-hours Daily

Total System Charging Amp-hours

Total System Charge Current

Total System Charge Current

Total System Charge Current

Battery Temperature

Battery Temperature

Battery Temperature

Figure 4-11. Total system charge Operating Displays

If one or more load controllers are in the system, the Operat-
ing Displays in Figure 4-12 will be included in the Operating 
Displays list.

 8 1 1 W        L O A D
5 0 . 4 V   2 3 C  1 6 . 1 A

  4 5 . 2 A h     L O A D
5 0 . 4 V   2 3 C  1 6 . 1 A

Battery Voltage

Battery Voltage

Total System Load Current

Battery Temperature

Total System Load Current

Battery Temperature

Total System Load Amp-hours

Total System Load Watts

Figure 4-12. Total system load Operating Displays

If one or more diversion controllers are in the system, the Op-
erating Displays in Figure 4-13 will be included in the Operat-

ing Displays list.

 2 2 7 W         D I V
5 0 . 4 V   2 3 C   4 . 5 A

   5 . 0 A h      D I V
5 0 . 4 V   2 3 C   4 . 5 A

Battery Voltage

Battery Voltage

Total System Diversion Current

Battery Temperature

Total System Diversion Current

Battery Temperature

Total System Diversion Watts

Total System Diversion Amp-hours

Figure 4-13. Total system diversion Operating Displays

System Manual Operation Displays
Display screens located below the Operating Displays provide 
for various resets and manual functions. These commands are 
broadcast across the network to all controllers. See the Manu-
al Operations topic in Section 4.2 for more information.

System Settings Menu
This menu displays the meter hardware and software version 
and also provides adjustments for the meter language and 
temperature units.
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Troubleshooting5.0
The TriStar Meter 2 displays data transmitted digitally from 
the TriStar controller(s). There should not be any confl icts 
between the values displayed on the meter and information 
collected from the controller through other communication 
interfaces. For this reason, the meter troubleshooting focuses 
on mechanical and electrical issues with the meter and meter 
connection.

5.1 Troubleshooting Steps

There is no display:
the RJ-11 cable may be plugged into the wrong connector socket • 
- move to the other socket on the meter
the connector may be loose in the socket - remove and reconnect, • 
press fi rmly until the plug “clicks”
there may be a break in the RJ-11 cable wire (see section 5.2)• 
battery voltage may be too low, check the TriStar Operator’s • 
Manual for minimum operating voltage.

Backlight is dim or does not light:
if there is enough ambient light in the room, the backlighting may • 
not be noticeable
battery voltage may be too low, check the TriStar Operator’s • 
Manual for minimum operating voltage.

The meter map provided does not match the meter dis-
play

the meter map may not match the meter display due to software • 
revisions, the latest maps are available for download on our web-
site

if there are substantial differences between the map and the dis-• 
play, either the wrong map is used or the controller is not confi g-
ured for the correct operating mode

The meter does not respond to button pushes
press the pushbutton down harder - it will not break• 
try other pushbuttons to confi rm one or more are working• 
if others work, the faulty button may have dirt on the contact• 
to clean:• 

disconnect the power 
remove the 2 Phillips screws that fasten the meter to the   

 cover plate
remove the meter assembly from the yellow button pad 
clean the pushbutton contacts and circuit board contacts   

 with alcohol and a cotton swab.
reassemble the meter 

Dirt is trapped between the display and the label window
to clean:• 

disconnect the power 
remove the 2 Phillips screws that fasten the meter to the   

 cover plate
remove the meter assembly from the yellow button pad 
clean the label window and screen with a damp cloth   

 and dry.
reassemble the meter 
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5.2 RJ-11 Cable Repair
The meter connecting cable is a standard 6-conductor tele-
phone cable with RJ-11 modular connectors. If the cable 
or connectors are damaged, they can either be repaired or 
replaced. 

A standard fl at 6-wire phone cable should be used. With the 
RJ-11 connectors, the cable assembly appears as shown in 
fi gure 5-1.

1 1

Figure 5-1. Meter cable assembly

A 4-wire cable can also be used for shorter distances.

The TriStar Meter 2 is warranted to be free from defects in material and workmanship for 
a period of FIVE (5) years from the date of shipment to the original end user. Morningstar 
will, at its option, repair or replace any such defective products.

CLAIM PROCEDURE
Before requesting warranty service, check the Operator’s Manual to be certain that 
there is a fault with the TriStar Meter 2. Return the defective product to your authorized 
Morningstar distributor with shipping charges prepaid. Provide proof of date and place of 
purchase. To obtain service under this warranty, the returned products must include the 
model, serial number and detailed reason for the failure. This information is critical to a 
rapid disposition of your warranty claim. Morningstar will pay the return shipping charges 
if the repairs are covered by the warranty.

WARRANTY EXCLUSIONS AND LIMITATIONS
This warranty does not apply under the following conditions:
• Damage by accident, negligence, abuse or improper use.
• Unauthorized product modifi cation or attempted repair
• Damage occurring during shipment

THE WARRANTY AND REMEDIES SET FORTH ABOVE ARE EXCLUSIVE AND IN 
LIEU OF ALL OTHERS, EXPRESS OR IMPLIED. MORNINGSTAR SPECIFICALLY 
DISCLAIMS ANY AND ALL IMPLIED WARRANTIES, INCLUDING, WITHOUT 
LIMITATION, WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. No Morningstar distributor, agent or employee is authorized to 
make any modifi cation or extension to this warranty.

MORNINGSTAR IS NOT RESPONSIBLE FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES OF ANY KIND, INCLUDING BUT
NOT LIMITED TO LOST PROFITS, DOWNTIME, GOODWILL OR

DAMAGE TO EQUIPMENT OR PROPERTY.

8 Pheasant Run
Newtown PA 18940

Email: info@morningstarcorp.com
www.morningstarcorp.com

Warranty6.0
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44 Technical Specifi cations

Electrical
Self consumption   7.5 mA (not backlit)
     42.5 mA with backlighting

Mechanical
Mounting plate dimensions  116 x 116 mm(4.56 x 4.56”)
Plate material    powder coated steel
Meter weight    0.23 kg / 0.5 lb  TS-M-2
     0.18 kg / 0.4 lb  TS-RM-2
Connector type   RJ-11 (6-pin)
TS-M-2 cable    0.13 m / 5 in - 6 conductor
TS-RM-2 cable   30 m / 98.4 ft - 6 conductor
Cable temperature   60°C rating

Environmental
Operating Temperature  -40°C to +60°C
LCD temp. rating   -20°C to +70°C
Storage Temperature   -55C to +85C
Humidity    5-95 % (NC)
Tropicalization    conformal coating on both
     sides of circuit board

Certifi cations
CE
RoHS
ETL Recognized Component

Specifi cations subject to change without notice.
Designed in the U.S.A.
Assembled in Taiwan.

MS-ZMAN-TSM2-01-A 09/09

Technical Specifi cations7.0
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Morningstar’s TriStar Meter-2 (TS-M-2) and TriStar Remote Meter-2 (TS-RM-2) are advanced digital meters that 
may be used with any TriStar™ solar controller. These two meters are identical except that the TS-M-2 is mounted 
on the controller and the TS-RM-2 is flush mounted up to 30 meters (98.4 feet) away from the controller. 

The TriStar meters are 2 x 16 character LCD’s that display extensive system and controller information, logged  
data, bar graph metering as well as alarms and faults for easy troubleshooting. The information may be shown  
in English, French, German, Portuguese or Spanish languages.  

In multi-controller systems the TS-M-2 and TS-RM-2 are networkable using Morningstar’s MeterHub to allow  
individual controller data and aggregate system data to be displayed together on a single meter.

Key Features and Benefits
   Easy to Install
•  Uses standard 6 conductor RJ-11 connectors.
•  TS-RM-2 fits a “double gang” electrical box and 

includes 30 meters (98.4 feet) of cable.
•  Both data and meterbus power flow over a  

single cable.
•  Network supports up to 15 devices and, optionally, 

more than one meter per system.

   Easy to Use
•  Four directional pushbuttons for easy navigation  

of display screens.
•  Backlighting to enhance readability.
•  Meter may be added during initial controller 

installation, added as an upgrade anytime in the 
future or connected temporarily for troubleshooting 
and then using this same meter at other sites.

   Networking Capability
•  Displays individual controller data from up to 15 

TriStars with optional Morningstar Meterhubs.
•  Aggregates system data to show total charge,  

load and battery charge/discharge state.
•  Auto detects any device found on the network.

Technical Specifications
   Electrical
•  Self consumption 7.5 mA
 42.5 mA (backlight on)

   Mechanical
•   TS-RM-2 mounting  

plate dimensions    116 x 116 mm (4.56 x 4.56”)
•  Plate material powder coated steel
•  Meter weight
        TS-M-2  0.23 kg / 0.5 lb
        TS-RM-2 0.18 kg / 0.4 lb
•  Connector type RJ-11 (6-pin)
•  TS-M-2 cable 0.13 m / 5 in - 6 conductor
•  TS-RM-2 cable 30 m / 98.4 ft - 6 conductor
•  Cable temperature  60°C rating

   Environmental
•  Operating temperature –40°C to +60°C
•  LCD temp. rating –20°C to +70°C
•  Storage temperature –55°C to +85°C
•  Humidity rating 5 to 95 % (NC)
•  Tropicalization conformal coating on both 

    sides of circuit board

 Certifications
•  CE Compliant
•  RoHS Compliant
•  ETL Recognized Component

   Compatibility
•  TS-45, TS-60, TS-MPPT-45, TS-MPPT-60

TRISTAR METER-2
TM

TRISTAR REMOTE METER-2
TM

Product shown with optional meter.

DIgITal DISplayS For TrISTar CoNTrollErS
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WarraNTy: Five year warranty period. Contact Morningstar or your authorized distributor for complete terms.

8 pheasant run  
Newtown, pa 18940 USa 
Tel: +1 215-321-4457  Fax: +1 215-321-4458 
E-mail: info@morningstarcorp.com 
Website: www.morningstarcorp.com

PRiNTeD iN USA 226e-R2-4/12
©2010-2012 Morningstar Corporation

aUThorIzED MorNINgSTar DISTrIBUTor:

D i S P l A y S  F o R  T r I S T a r  M E T E r - 2 T M  &  T r I S T a r  r E M o T E  M E T E r - 2 T M

  TriStar  TS MPPT  ___________________________   ________
 Solar Load  Solar
Operating Data  Charge Control Diversion Charge
Battery Voltage    

Solar Input Voltage    

Charging Current    

Load/Diversion Current    

Battery Sense Voltage    

Battery Temperature     

Battery Min/Max Voltage    

Charging Watts    

Load/Diversion Watts    

Daily Charge Wh    

Heatsink Temperature    

Settings Data 
Nominal System Voltage    

Battery Type    

Regulation Type    

Absorption Charge Voltage    

Float Charge Voltage    

Equalize Charge Voltage    

Low Voltage Disconnect Value    

Low Voltage Reconnect Value    

Days Between Equalizations    

Diagnostic Data
Ah Total/Since Last Reset    

kWh Total/Since Last Reset    

Charge State    

Load State    

Fault List    

Alarm List    

Days Since Last Equalization    

Days Since Last Battery Service    

Cumulative Hours of Service    

Controller Version    

Meter Version    

Mode of Operation    

  TriStar  TS MPPT  ___________________________   ________
 Solar Load  Solar
Commands  Charge Control Diversion Charge
Reset Ah/kWh Counters    

Reset Ah/kWh Counters    

Reset Min/Max Battery V    

Equalize Start/Stop    

Load On/Off    

Reset Battery Service Reminder    

User Settings
Set MeterBus Address    

Set Meter Display Language    

Set Temperature Units (°C/°F)    

Logged Data1

Days of Daily Log Data   Last 60 Days            _______________________________________

Battery Voltage Min (Daily)    

Battery Voltage Max (Daily)    

Charge Ah (Daily)    

Load Ah (Daily)    

Battery Wh (Daily)    

Solar Vmax (Daily)    

Battery Watts Max (Daily)    

Time in Absorption (Daily)    

Time in Float (Daily)    

Time in Equalize (Daily)    

Faults (Daily)    

Alarms (Daily)    

Total System Data (multiple controllers)
Charge Current     

Load Current     

Diversion Current     

Charging Watts     

Charging Ah     

Charging Wh     

Load Watts     

Load Ah     

Diversion Watts     

Diversion Ah     

1logged data available on TriStars with software v13 or later.
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6.2.6. TriStar – Three Function Solar System 
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Solar System Controller

Installation and Operation Manual

. . . . .
Solar Battery Charging

. . . . .
Load Control

. . . . .
Diversion Charge Control

email: info@morningstarcorp.com
www.morningstarcorp.com
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IMPORTANT SAFETY INSTRUCTIONS
SAVE THESE INSTRUCTIONS:
This manual contains important safety, installation and operating instructions for the 
TriStar solar controller.

The following symbols are used throughout this manual to indicate potentially 
dangerous conditions or important safety instructions.

 
  WARNING: Indicates a potentially dangerous condition. Use extreme caution when 
performing this task.

  
CAUTION: Indicates a critical procedure for safe and proper operation of the 
controller.

  
NOTE: Indicates a procedure or function that is important to the safe and proper 
operation of the controller.

General Safety Information

 •  Read all the instructions and cautions in the manual before starting the 
installation.

 •  There are no user serviceable parts in the TriStar. Do not disassemble or 
attempt to repair the controller.

 •  Disconnect all sources of power to the controller before installing or 
adjusting theTriStar. Ensure that both the battery and the solar power have 
been disconnected before opening the access cover.

 •  There are no fuses or disconnects in the TriStar. Power must be removed 
externally.

 •  WARNING: This unit is not provided with a GFDI device. This charge 
controller must be used with an external GFDI device as required by the 
Article 690 of the National Electrical Code for the installation location.

 • Do not allow water to enter the controller.
 •  Confirm that the power wires are tightened to the correct torque to avoid 

excessive heating from a loose connection.
 •  Ensure the enclosure is properly grounded with copper conductors.
 •  The grounding terminal is located in the wiring compartment and is 

identified by the symbol below that is stamped into the enclosure.
 •  The grounding terminal is located in the wiring compartment and is 

identified by the symbol below that is stamped into the enclosure.
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iv v M O R N I N G S T A R  C O R P O R A T I O NI M P O R T A N T  S A F E T Y  I N S T R U C T I O N S

Battery Safety c o n t i n u e d

 •  Be very careful when working with large lead-acid batteries. Wear eye 
protection and have fresh water available in case there is contact with the 
battery acid.

 •  Remove rings and jewelry when working with batteries.
 •  Use insulated tools and avoid placing metal objects in the work area.
 •  Carefully read the battery manuals before installing and connecting the 

controller. 
 •  Be very careful not to short circuit the cables connected to the battery. 
 •  Have someone nearby to assist in case of an accident.
 •  Explosive battery gasses can be present during charging. Be certain there 

is enough ventilation to release the gasses.
 •  Never smoke in the battery area.
 •  If battery acid comes into contact with the skin, wash with soap and water. 

If the acid contacts the eye, flood with fresh water and get medical 
attention.

 •  Be sure the battery electrolyte level is correct before starting charging. Do 
not attempt to charge a frozen battery. 

 •  Recycle the battery when it is replaced.

CONSIGNES IMPORTANTES DE SÉCURITÉ
CONSERVEZ CES INSTRUCTIONS :
Ce manuel contient des instructions importantes de sécurité, d’installations et 
d’utilisation du contrôleur solaire TriStar.

Les symboles suivants sont utilisés dans ce manuel pour indiquer des conditions 
potentiellement dangereuses ou des consignes importantes de sécurité.

 
  AVERTISSEMENT : Indique une condition potentiellement dangereuse. Faites 
preuve d’une prudence extrême lors de la réalisation de cette tâche.

  
PRUDENCE : Indique une procédure critique pour l’utilisation sûre et correcte du 
contrôleur.

  
REMARQUE : Indique une procédure ou fonction importante pour l’utilisation sûre 
et correcte du contrôleur.

Informations générales de sécurité

 •  Lisez toutes les instructions et les avertissements figurant dans le manuel 
avant de commencer l’installation.

 •  Le TriStar ne contient aucune pièce réparable par l’utilisateur. Ne démontez 
pas ni ne tentez de réparer le contrôleur.

 •  Déconnectez toutes les sources d’alimentation du contrôleur avant 
d’installer ou de régler le TriStar. Assurez-vous que les alimentations 
batterie et solaire ont été déconnectées avant d’ouvrir le couvercle d’accès.

 •  Le TriStar ne contient aucun fusible ou interrupteur. L’alimentation doit être 
retirée de façon externe.

 •  Ne laissez pas de l’eau pénétrer dans le contrôleur.
 •  Confirmez que les câbles d’alimentation sont serrés au couple correct afin 

d’éviter une surchauffe excessive due à une connexion desserrée.
 •  Assurez-vous que le boîtier est correctement relié à la masse avec des 

conducteurs en cuivre.
 •  La borne de mise à la masse se trouve dans le compartiment de câblage et 

est identifiée par le symbole ci-dessous estampillé dans le boîtier.

M a s s e

Sécurité des batteries

 •  Soyez très prudent quand vous travaillez avec des grandes batteries au 
plomb. Portez des lunettes de protection et ayez de l’eau fraîche à 
disposition en cas de contact avec l’électrolyte.

 •  Retirez les bagues et les bijoux pour travailler avec les batteries.
 •  Utilisez des outils isolés et évitez de placer des objets métalliques dans la 

zone de travail.
s u i t e  à  l a  p a g e  s u i v a n t e .  .  .

Sécurité des batteries s u i t e
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vi 1 M O R N I N G S T A R  C O R P O R A T I O N

1.0

I M P O R T A N T  S A F E T Y  I N S T R U C T I O N S

1.0 TriStar Description

The TriStar is a technically advanced solar system controller. There are three 
operating modes programmed into each TriStar. This manual describes solar battery 
charging, and specific load control or diversion charge control instructions are 
inserted where required.

This manual will help you to become familiar with the TriStar’s features and 
capabilities. Some of these follow:

•  UL Listed (UL 1741) and cUL Listed (CSA-C22.2 No. 107.1)
•  Complies with the US National Electric Code
•  Complies with EMC and LVD standards for CE marking 
•  Rated for 12, 24, 48 volt systems, and 45 or 60 amps current
•  Fully protected with automatic and manual recovery
•  Seven standard charging or load programs selected with DIP switches
•  Adjustability by means of an RS-232 connection with PC software
•  Continuous self-testing with fault notification
•  LED indications and pushbutton functions
•  Terminals sized for 35mm2 (2 AWG) wire 
•  Includes battery voltage sense terminals
•  Digital meter options (mounted to TriStar or remote)
•  Optional remote battery temperature sensor
•  5-year warranty (see Section 10.0)

1.1 Versions and Ratings

There are two standard versions of TriStar controllers:

TriStar-45:
Rated for maximum 45 amps continuous current 

(solar, load or diversion load)
Rated for 12, 24, 48 Vdc systems

TriStar-60:
Rated for maximum 60 amps continuous current 

(solar, load or diversion load)
Rated for 12, 24, 48 Vdc systems

To comply with the National Electric Code (NEC), the current rating of the 
controller for solar charging must be equal or greater than 125% of the solar 
array’s short circuit current output (Isc). Therefore, the maximum allowable 
solar array input to the TriStar controller for compliance with the NEC is:

TS-45: 36 amps Isc
TS-60: 48 amps Isc

1.2 Operating Modes

There are three distinct and independent operating modes programmed into 
each TriStar. Only one mode of operation can be selected for an individual 
TriStar. If a system requires a charging controller and a load controller, two 
TriStars must be used.

 •  Lisez avec attention les manuels des batteries avant d’installer et de 
connecter le contrôleur.

 •  Veillez à ne pas court-circuiter les câbles connectés à la batterie.
 •  Ayez une personne à proximité qui puisse aider en cas d’accident.
 •  Des gaz explosifs de batterie peuvent être présents pendant la charge. 

Assurez-vous qu’une ventilation suffisante évacue les gaz.
 •  Ne fumez jamais dans la zone des batteries.
 •  En cas de contact de l’électrolyte avec la peau, lavez avec du savon et de 

l’eau. 
En cas de contact de l’électrolyte avec les yeux, rincez abondamment avec 
de l’eau fraîche et consultez un médecin.

 •  Assurez-vous que le niveau d’électrolyte de la batterie est correct avant de 
commencer la charge. Ne tentez pas de charger une batterie gelée.

 •  Recyclez la batterie quand elle est remplacée.
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2 T R I S T A R  D E S C R I P T I O N 3 M O R N I N G S T A R  C O R P O R A T I O N

1.0

Solar battery charging
The energy output of a solar array is used for recharging the system battery. 
The TriStar manages the charging process to be efficient and to maximize the 
life of the battery. Charging includes a bulk charging stage, PWM absorption, 
float and equalization.

Load & Lighting control
When set for load control, the TriStar powers loads from the battery, and 
protects the battery from over-discharge with a current compensated LVD (low 
voltage load disconnect). Lighting control is a special function of Load control 
where the load is switched On and Off based on the solar array voltage.

Diversion charge control
In diversion mode, the TriStar will manage battery charging by diverting 
energy from the battery to a dedicated diversion load. The energy source is 
typically wind or hydro.

1.3 Adjustability

Eight DIP switches permit the following parameters to be adjusted at the 
installation site:

DIP switch Solar Battery Charging
 1 Battery charge control mode
 2-3 Select battery voltage
 4-6 Standard battery charging programs
 7 Manual or automatic equalization
 8 PWM charging or on-off charging

DIP switch Load & Lighting Control
 1 DC load control mode
 2-3 Select battery voltage
 4-6 LVD/LVR settings or lighting programs
 7 not used for load control
 8 enable/disable Lighting Control

DIP switch Diversion Charge Control
 1 DC load control mode
 2-3 Select battery voltage
 4-6 Standard diversion charge control programs
 7 Select diversion charge control mode
 8 Manual or automatic equalization

In addition to the DIP switches, the TriStar provides for additional adjust-
ments using a PC program. An RS-232 connection between the TriStar and 
a personal computer will enable extensive adjustments using PC software 
from Morningstar’s website.

1.4 General Use

 NOTE: This manual describes solar battery charging. Specific instructions for the load 
control and diversion charge control modes are provided as notes throughout this 
manual.

  
REMARQUE : Ce manuel décrit la charge de batteries solaires. Des instructions 
spécifiques aux modes de contrôle du chargement et de contrôle de la charge de 
diversion figurent en tant que remarques dans ce manuel.

The TriStar is suitable for a wide range of solar applications including homes, 
telecom and industrial power needs.

TriStar controllers are configured for negative ground systems. There are no 
parts in the controller’s negative leg. The enclosure can be grounded using 
the ground terminal in the wiring compartment.

The TriStar is protected from faults electronically with automatic recovery. 
There are no fuses or mechanical parts inside the TriStar to reset or change.

Solar overloads up to 130% of rated current will be tapered down instead of 
disconnecting the solar. Over-temperature conditions will also taper the solar 
input to lower levels to avoid a disconnect.

The NEC requires overcurrent protection externally in the system (see Section 
2.3 step 6). There are no system disconnects inside the TriStar enclosure.

Any number of TriStars can be connected in parallel to increase solar 
charging current. TriStars can be paralleled ONLY in the battery charging 
mode. DO NOT parallel TriStars in the load mode, as this can damage the 
controller or load.

The TriStar enclosure is rated for indoor use. The controller is protected 
by conformal coated circuit boards, stainless steel hardware, anodized 
aluminum, and a powder coated enclosure, but it is not rated for corrosive 
environments or water entry.

The construction of the TriStar is 100% solid state.

Battery charging is by a series PWM constant current charging, with bulk 
charging, PWM absorption, float and equalization stages. 

The TriStar will accurately measure time over long intervals to manage events 
such as automatic equalizations or battery service notification.

Day and night conditions are detected by the TriStar, and no blocking diodes 
are used in the power path.

LED’s, a pushbutton, and optional digital meters provide both status 
information and various manual operations.

The date of manufacture can be found on the two bar code labels. One label 
is on the back of the TriStar, and the other is in the wiring compartment. The 
year and week of manufacture are the first four digits of the serial number. 
For example:

year  week  serial #
 03  36 0087
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1.0

1.6 Options Available

Three optional components can be added to the standard TriStar controller 
at any time. 

Remote Temperature Sensor (RTS)
If the temperature of the system battery varies more than 5˚C (9˚F) during the 
year, temperature compensated charging should be considered. Because the 
battery’s chemical reactions change with temperature, it can be important to 
adjust charging to account for the temperature effects. The RTS will measure 
the battery temperature, and the TriStar uses this input to adjust the charging 
as required. 

The battery charging will be corrected for temperature as follows:
• 12 V battery – 0.030 Volts per ˚C (–0.017V per ˚F)
• 24 V battery – 0.060 Volts per ˚C (–0.033V per ˚F)
• 48 V battery – 0.120 Volts per ˚C (–0.067V per ˚F)

The RTS should be used only for battery charging and diversion control. Do 
not use the RTS for load control. The charging parameters that are adjusted 
for temperature include:
• PWM regulation
• Equalization
• Float
• High Voltage Disconnect
See Installation, Step 4, for connecting the RTS to the TriStar.

Digital Meter Displays
Two digital meters can be added to the TriStar at any time during or after 
installation. One version is mounted on the controller (TS-M), the other is 
suitable for remote locations (TS-RM). The manual for installation and 
operation of the meter displays is included with the meter.

The display is a 2x16 LCD meter with backlighting. Four pushbuttons are 
used to scroll through the displays and to execute manual functions.

There are a series of display screens that provide information such as:
• operating information and data
• operating bar charts (voltage and current)
• alarms and faults
• diagnostics
• settings

In addition, there are various manual functions built into the meter. For 
example, the meter can be used to reset Ah data or start/stop equalizations.

One of 5 languages can be selected for the meter.

1.5 Safety and Regulatory Information

 
NOTE: This section contains important information for safety and regulatory 
requirements.

  
REMARQUE : Cette section contient des informations importantes relatives à la 
sécurité et aux obligations réglementaires.

The TriStar controller is intended for installation by a qualified technician 
according to electrical rules of each country in which the product will be 
installed.

TriStar controllers comply with the following EMC standards:
• Immunity: EN61000-6-2:1999
• Emissions: EN55022:1994 with A1 and A3 Class B1
• Safety: EN60335-1 and EN60335-2-29 (battery chargers)

A means shall be provided to ensure all pole disconnection from the power 
supply. This disconnection shall be incorporated in the fixed wiring.

Using the TriStar grounding terminal (in the wiring compartment), a perman-
ent and reliable means for grounding shall be provided. The clamping of the 
earthing shall be secured against accidental loosening.

The entry openings to the TriStar wiring compartment shall be protected with 
conduit or with a bushing. 

FCC requirements:
This device complies with Part 15 of the FCC rules. Operation is subject 
to the following two conditions: (1) This device may not cause harmful 
interference, and (2) this device must accept any interference received, 
including interference that may cause undesired operation.

Changes or modifications not expressly approved by Morningstar for 
compliance could void the user’s authority to operate the equipment.

 
Note: This equipment has been tested and found to comply with the limits 
for a Class B digital device, pursuant to Part 15 of the FCC rules. These limits 
are designed to provide reasonable protection against harmful interference 
in a residential installation. This equipment generates, uses, and can radiate 
radio frequency energy and, if not installed and used in accordance with the 
instruction manual, may cause harmful interference to radio communication. 
However, there is no guarantee that interference will not occur in a particular 
installation. If this equipment does cause harmful interference to radio or 
television reception, which can be determined by turning the equipment 
on and off, the user is encouraged to try to correct the interference by one 
or more of the following measures:
• Reorient or relocate the receiving antenna.
• Increase the separation between the equipment and receiver.
•  Connect the equipment into an outlet on a circuit different from that to 
which the receiver is connected.
• Consult the dealer or an experienced radio/TV technician for help.

This Class B digital apparatus complies with Canadian ICES-003.

Cet appareil numerique de la classe B est conforme a la norme NMB-003 
du Canada.
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2.0 TriStar Installation 

The installation instructions describe solar battery charging. Specific 
instructions for the load control and diversion modes are provided as notes.

2.1 General Information

The mounting location is important to the performance and operating life of 
the controller. The environment must be dry and protected as noted below. 
The controller may be installed in a ventilated enclosure with sealed 
batteries, but never in a sealed battery enclosure or with vented batteries.

If the solar array exceeds the current rating of the controller, multiple TriStars 
can be installed in parallel. Additional parallel controllers can also be added 
in the future. The load controllers cannot be used in parallel. To parallel 
diversion controllers, refer to Morningstar’s website.

If solar charging and load control are both required, two separate controllers 
must be used.

2.2 Installation Overview

The installation is straightforward, but it is important that each step is done 
correctly and safely. A mistake can lead to dangerous voltage and current 
levels. Be sure to carefully follow each instruction in Section 2.3 and observe 
all cautions and warnings.

The following diagrams provide an overview of the connections and the 
proper order.
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++++ –

+ –

+ –
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Figure 2.2a  Installation Wiring for Solar Charging and Load Control

Step Solar Charging and Load Control
 1. Remove the access cover
 2. Mount the TriStar using the enclosed template.
 3. Adjust the 8 switches in the DIP switch. Each switch must be in the 

correct position.
 4. Attach the RTS if battery charging will be temperature compensated 

(not for load control).
 5. Connect battery voltage sense wires (recommended).
 6. Connect the battery power wires to the TriStar. Then connect the 

solar array wires (or load).
 7. Connect a computer to the TriStar if making adjustments with 

PC software.
 8. Replace the cover.

 
NOTE: TriStar negative terminals are common negative. 

Steps #3 and #6 are required for all installations.
Steps #4, #5, and #7 are optional.
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Solar –

Solar +To Solar Input
of other controller

Figure 2.2b  Installation Wiring for Lighting Control

Step Lighting Control
 1. Remove the access cover
 2.  Mount the TriStar using the enclosed template.
 3.  Adjust the 8 switches in the DIP switch. Each switch must be in the correct 

position.
 4. Battery Sense wires are used in Lighting mode to measure array voltage for 

day/night detection. 12 V and 24 Volt arrays can be connected directly to 
the Sense input. 48 Volt array voltage must be divided in half with resistors 
(shown). 

  
c o n t i n u e d . . .
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Step Lighting Control ( c o n t i n u e d )

 5.   Connect the battery power wires to the TriStar. Then connect the load wires.
 6.  Connect a computer to the TriStar if making adjustments with 

PC software.
 7. Replace the cover.

 
NOTE: TriStar negative terminals are common negative. 

Steps #3, #4, and #5 are required for all installations.

Steps #6 is optional.

See Section 2.3, Step 5 for more information about array voltage measurement.
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Figure 2.2c  Installation Wiring for Diversion Charge Control

Step Diversion Charge Control
 1. Remove the access cover
 2.  Mount the TriStar using the enclosed template.
 3.  Adjust the 8 switches in the DIP switch. Each switch must be in the 

correct position.
 4. Attach the RTS if battery charging will be temperature compensated.
 5. Connect battery voltage sense wires (recommended).
 6.   Connect the battery power wires to the TriStar. Then connect the 

diversion load wires.

Step Diversion Charge Control ( c o n t i n u e d )

 7.  Connect a computer to the TriStar if making adjustments with 
PC software.

 8. Replace the cover.

 
NOTE: TriStar negative terminals are common negative. 

Steps #3 and #6 are required for all installations.

Steps #4, #5, and #7 are optional.

2.3 Installation Steps

The TriStar controller must be installed properly and in accordance with the 
local and national electrical codes. It is also important that the installation be 
done safely, correctly and completely to realize all the benefits that the TriStar 
can provide for your solar system.

Refer to Sections 4.0 and 9.0 for information about the TriStar’s standard battery 
charging programs and general charging needs for different battery types. Refer 
to Section 5.0 for load control information, and Section 6.0 for diversion.

Recommended tools:
• wire cutter  • phillips screwdrivers • wire stripper
• torque wrench (to 50 in-lb) • slotted screw drivers • flashlight

Before starting the installation, review these safety notes:
•  Do not exceed a battery voltage of 48V nominal (24 cells). Do not use a 

battery less than 12V (6 cells).
•  Do not connect a solar input greater than a nominal 48V array for battery 

charging. Never exceed a Voc (open-circuit voltage) of 125V.
•  Charge only 12, 24, or 48 volt lead-acid batteries when using the standard 

battery charging programs in the TriStar.
•  Verify the nominal charging voltage is the same as the nominal 

battery voltage. 
•  Do not install a TriStar in a sealed compartment with batteries.
•  Never open the TriStar access cover unless both the solar and battery 

power has been disconnected.
•  Never allow the solar array to be connected to the TriStar with the battery 

disconnected. This can be a dangerous condition with high open-circuit 
solar voltages present at the terminals.

Follow the installation steps in order: #1 through #8

Step 1  -  Remove the Cover
Remove the 4 screws in the front cover. Lift the cover until the top edge 
clears the heat sink, and set it aside. If an LCD meter display is attached 
to the cover, disconnect the RJ-11 connector at the meter for access.

 
CAUTION: Do not remove the cover if power is present at any of the terminals. Verify 
that all power sources to the controller are disconnected.

  
PRUDENCE : N’enlevez pas le couvercle en cas de tension à une des bornes. Vérifiez 
que toutes les sources d’alimentation au contrôleur sont déconnectées.

Step 2  -  Mounting
Locate the TriStar on a wall protected from direct sun, high temperatures, and 
water. Do not install in a confined area where battery gasses can accumulate. 

  NOTE: When mounting the TriStar, make sure the air flow around the controller and 
heat sink is not obstructed. There should be open space above and below the heat 
sink, and at least 75 mm (3 inches) clearance around the heat sink to allow free air 
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c o n t i n u e d . . .

flow for cooling.

  
REMARQUE : Lors du montage du TriStar, assurez-vous que l’écoulement d’air 
autour du contrôleur et du puits de chaleur n’est pas obstrué. Un espace doit se 
trouver au-dessus et en dessous du puits de chaleur et un dégagement de  75 mm 
(3 po) doit exister autour du puits de chaleur pour permettre l’écoulement de l’air à 
des fins de refroidissement.

Before starting the installation, place the TriStar on the wall where it will be 
mounted and determine where the wires will enter the controller (bottom, 
side, back). Remove the appropriate knockouts before mounting the 
controller. The knockouts are sized for 1 inch and 1.25 inch conduit.

mm
(inches)

260.4
(10.25)

189.7
(7.47)

45.7
(1.80)

41.9
(1.65)

16.8
(0.66)

85.1
(3.35)

110.5
(4.35)

127.0
(5.00)

15.2
(0.60)

25.4
(1.00)

Figure 2.3 - Step 2 Mounting Dimensions

Step 2  -  Mounting  ( c o n t i n u e d )

Refer to Figure 2.3-2. Use the template provided in the shipping carton for 
locating the mounting holes and for stripping the wires. Use two of the #10 
screws provided for the two keyhole slots. Leave the screw heads protruding 
enough to lock inside the keyhole slots (about 3.8 mm / 0.150 inch). Mount 
the controller and pull it down to lock the screws into the slots. Use the 

remaining two screws to fasten the controller to the wall.

Provide for strain relief for the bottom knockouts if conduit will not be used. 
Avoid excessive pulling forces on the terminals from the wires.

Step 3  -  Adjust the DIP Switches
An 8-position DIP switch is used to set-up the controller for its intended use. 
All major functions can be set with the DIP switches. See Section 7.0 for 
additional custom settings using PC software.

  
NOTE: The instructions below are for solar battery charging. 
Refer to Appendix 1 for Load Control DIP switch settings, and Appendix 
2 for Diversion Charge Control DIP switch settings.

  
REMARQUE : Les instructions ci-dessous concernent la charge de batteries solaires. 
Reportez-vous à l’Annexe 1 pour les réglages du commutateur DIP de contrôle de 
charge et à l’Annexe 2 pour les réglages du commutateur DIP de contrôle de 
charge de diversion.

The DIP switches are located behind the negative power terminals. Each 
switch is numbered. The solar battery charging functions that can be adjusted 
with the DIP switches follow: 

Control Mode/
Battery Charging (1)

  System Voltage (2,3)

    Battery Charging 
      Algorithm (4,5,6),6),6

        Battery Equalization (7)

           Noise Reduction (8)  

1 3 4 6 7 8

DIPONON

OFF

Figure 2.3 - Step 3 DIP Switch Functions

As shown in the diagram, all the positions are in the “OFF” position except 
switch numbers 7 and 8, which are in the “ON” position.

  
NOTE: The DIP switches should be changed only when there is no power to the 
controller. Turn off disconnect switches and remove all power to the controller 
before changing a DIP switch. A fault will be indicated if a switch is changed 
while the controller is powered.
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REMARQUE : Les commutateurs DIP ne doivent être remplacés que si le contrôleur 
est hors tension. Mettez tous les interrupteurs sur arrêt et mettez le contrôleur hors 
tension avant de changer un commutateur DIP. Une panne sera indiquée en cas de 
changement d’un commutateur alors que le contrôleur est sous tension.

  
CAUTION: The TriStar is shipped with all the switches in the “OFF” position. Each 
switch position must be confirmed during installation. A wrong setting could 
cause damage to the battery or other system components.

  
PRUDENCE : Le TriStar est expédié avec tous les interrupteurs en position « ARRÊT ». 
La position de chaque interrupteur doit être confirmée pendant l’installation. Un 
mauvais réglage peut endommager la batterie ou d’autres composants du 
système.

The DIP switch settings described below are for Solar Battery Charging only. 
Load and Diversion switch settings can be found in Appendixes 1 and 2.

The DIP switches are shipped in the OFF position. With the switches in the 
OFF position, the following functions are present:

Switch Function
 1 Battery charge mode
 2, 3 Auto voltage select
 4, 5, 6 Lowest battery charging voltage
 7 Manual equalization
 8 Normal PWM charging mode

To configure your TriStar for the battery charging and control you require, 
follow the DIP switch adjustments described below. To change a switch from 
OFF to ON, slide the switch up toward the top of the controller. Make sure 
each switch is fully in the ON or OFF position.

DIP Switch Number 1 - Control Mode: Solar Battery Charging
 Control Switch 1

                 Charging          Off
                  Load                  On

1 2 3 4 5 6 7 8

DIPONON

OFF

Figure 2.3 - Step 3  DIP Switch #1

For the Solar Battery Charging control mode, leave the DIP switch in the 
OFF position as shown.

DIP Switches Number 2,3 - System Voltage:
Voltage Switch 2 Switch 3

 Auto Off Off
 12 Off On
 24 On Off
 48 On On

Auto Select

1 2 3 4 5 6 7 8

DIPON

12 Volts

1 2 3 4 5 6 7 8

DIPON

ON

OFF

24 Volts

1 2 3 4 5 6 7 8

DIPON

48 Volts

1 2 3 4 5 6 7 8

DIPON

Figure 2.3 - Step 3 DIP Switches # 2,3

The auto voltage selection occurs when the battery is connected and the 
TriStar starts-up. There should be no loads on the battery that might cause 
a discharged battery to indicate a lower system voltage.

The DIP switch selectable voltages are for 12V, 24V or 48V lead-acid 
batteries. Although the “auto voltage” selection is very dependable, it is 
recommended to use the DIP switches to secure the correct system voltage.

DIP Switches Number 4,5,6 - Battery Charging Algorithm:
Battery Type PWM Switch 4 Switch 5 Switch 6

 1 14.0 Off Off Off
 2 14.15 Off Off On
 3 14.35 Off On Off
 4 14.4 Off On On
 5 14.6 On Off Off
 6 14.8 On Off On
 7 15.0 On On Off
 8 Custom On On On

PWM 14.0V

1 2 3 4 5 6 7 8

DIPON

PWM 14.15V

1 2 3 4 5 6 7 8

DIPON

PWM 14.35V

1 2 3 4 5 6 7 8

DIPON

PWM 14.4V

1 2 3 4 5 6 7 8

DIPON

ON

OFF

PWM 14.6V

1 2 3 4 5 6 7 8

DIPON

PWM 14.8V

1 2 3 4 5 6 7 8

DIPON

PWM 15.0V

1 2 3 4 5 6 7 8

DIPON

Custom

1 2 3 4 5 6 7 8

DIPON

Figure 2.3 - Step 3 DIP Switch # 4,5,6
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Select one of the 7 standard battery charging algorithms, or select the 
“custom” DIP switch for special custom settings using the PC software. 

Refer to Section 9.0 of this manual for battery charging information. The 7 
standard charging algorithms above are described in Section 4.2 - Standard 
Battery Charging Programs.

DIP Switch Number 7 - Battery Equalization:
Equalize Switch 7

 Manual Off
 Auto On

Manual

1 2 3 4 5 6 7 8

DIPONON

OFF

Figure 2.3 - Step 3 DIP Switch # 7

In the Auto Equalization mode (switch #7 On), battery equalization will 
automatically start and stop according to the battery program selected by 
the DIP switches 4,5,6 above. See Section 4.0 for detailed information about 
each standard battery algorithm and the equalization.

In the Manual Equalization mode (switch #7 Off), equalization will occur only 
when manually started with the pushbutton. Automatic starting of equalization 
is disabled. The equalization will automatically stop per the battery algorithm 
selected. 

In both cases (auto and manual mode), the pushbutton can be used to start 
and stop battery equalization.

DIP Switch Number 8 - Noise Reduction:
Charging Switch 8

 PWM Off
 On-Off On

PWM

1 2 3 4 5 6 7 8

DIPONON

OFF

Figure 2.3 - Step 3 DIP Switch # 8

The PWM battery charging algorithm is standard for all Morningstar charge 
controllers. However, in cases where the PWM regulation causes noise inter ference 
with loads (e.g. some types of telecom equipment or radios), the TriStar can be 
converted to an On-Off method of solar charge regulation.

It should be noted that the On-Off solar charge regulation is much less effective 
than PWM. Any noise problem should be suppressed in other ways, and only if no 
other solution is possible should the TriStar be changed to an On-Off charger.

LOAD & LIGHTING CONTROL

DIP switch settings are in Appendix 1.

DIVERSION CHARGE CONTROL 
DIP switch settings are in Appendix 2.

  
NOTE: Confirm all dip-switch settings before going to the next installation steps.

  
REMARQUE : Confirmez les réglages de tous les commutateurs dip avant de passer 
aux étapes suivantes d’installation.

Step 4  -  Remote Temperature Sensor (RTS)
For solar battery charging and diversion load control, a remote temperature sensor 
(RTS) is recommended for effective temperature compensated charging. This remote 
temperature probe should not be installed for dc load control. The optional 
Morningstar RTS is connected to the 2-position terminal located between the 
pushbutton and the LED’s. See the diagram below:

+

+ –

+ – –

Figure 2.3 - Step 4 RTS Connection

The RTS is supplied with 10 meters (33 ft) of 0.34 mm2 (22 AWG) cable. 
There is no polarity, so either wire (+ or –) can be connected to either screw 
terminal. The RTS cable may be pulled through the conduit with the power wires. 
Tighten the connector screws with 0.56 Nm (5 in-lb) of torque. 

Refer to the installation instructions provided with the RTS.

  
NOTE: Never place the temperature sensor inside a battery cell. Both the RTS and 
the battery will be damaged.

  
REMARQUE : Ne placez jamais la sonde de température dans un élément de 
batterie. Le RTS et la batterie seraient endommagés.

Step 5  -  Battery Voltage Sense Connection
A battery voltage sense connection is not required to operate your TriStar 
controller, but it is recommended for best performance in all charging and load 
control modes. The battery voltage sense wires carry almost no current, so the 

Automatic

1 2 3 4 5 6 7 8

DIPON

On-Off

1 2 3 4 5 6 7 8

DIPON
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voltage sense input avoids the large voltage drops that can occur in the battery 
power conductors. The voltage sense connection allows the controller to measure 
the actual battery voltage under all conditions.

In addition, if a TriStar meter will be added to the controller, the battery 
voltage sense will ensure that the voltage and diagnostic displays are 
very accurate.

  
NOTE: Lighting mode uses the battery sense connection to measure the voltage of 
the system array to determine day and night condition. Do not use the sense 
connection to measure battery voltage in lighting mode.

The two battery voltage sense wires are connected to the TriStar at the 
2-position terminal located between the pushbutton and the positive (+) terminal 
lug. See the diagram below:

+

+ –

+ – –

Battery
+ –

Figure 2.3 - Step 5 Battery Sense Connection

The two voltage sense wires (not provided with the controller) should be cut 
to length as required to connect the battery to the voltage sense terminal. 
The wire size can be from 1.0 to 0.25 mm2 (16 to 24 AWG). It is recom-
mended to twist the wires together every few feet (twisted pair), but this is 
not required. The voltage sense wires may be pulled through the conduit 
with the power wires. Tighten the connector screws with 0.56 Nm 
(5 in-lb) of torque.

The maximum length allowed for each battery voltage sense wire is 
30 meters (98 ft). 

The battery sense terminal has polarity. Be careful to connect the battery positive 
(+) terminal to the voltage sense positive (+) terminal. No damage will occur if the 
polarity is reversed, but many functions of the controller can be affected. If a TriStar 
meter is installed, check the “TriStar Settings” to confirm the Voltage Sense and the 
RTS (if installed) are both present and “seen” by the controller. The PC software can 
also be used to confirm the voltage sense is working correctly.

Do not connect the voltage sense wires to the RTS terminal. This may cause 
an alarm. Review the installation diagram for the correct battery voltage 
sense connection.

Note that the battery voltage sense connection does not power (start-up) 
the controller.

LIGHTING MODE - Special use of battery sense terminals
The sense terminals are used to measure the voltage of the system solar array to 
determine day and night condition. For 12 Volt and 24 Volt systems, the array 
voltage can be measured directly. Simply connect each sense wire to solar +/- 
respectively. 

For 48 Volt systems, the array voltage is too high to connect directly to the battery 
sense terminals. A resistor divider must be used to divide the array voltage in half 
as shown in figure 2.2b. Use two 10 kOhm resistors that are rated to 1 Watt or 
higher.

Step 6  -  System Wiring and Power-Up
To comply with the NEC, the TriStar must be installed using wiring methods 
in accordance with the latest edition of the National Electric Code, NFPA 70.

Wire Size
The four large power terminals are sized for 35 - 2.5 mm2 (2-14 AWG) wire. 
The terminals are rated for copper and aluminum conductors.

Good system design generally requires large conductor wires for the solar 
and battery connections that limit voltage drop losses to 3% or less. The 
following table provides the maximum wire length (1-way distance / 2-wire 
pair) for connecting the battery, solar array or load to the TriStar with a 
maximum 3% voltage drop.

 Wire Size 60 Amps 45 Amps 30 Amps 15 Amps
 95 mm2 12.86 m 17.15 m 25.72 m 51.44 m
 (3/0 AWG) (42.2 ft.) (56.3 ft.) (84.4 ft.) (168.8 ft.)
 70 mm2 10.19 m 13.58 m 20.38 m 40.75 m
 (2/0 AWG) (33.4 ft.) (44.6 ft.) (66.8 ft.) (133.7 ft.)
 50 mm2 8.10 m 10.80 m 16.21 m 32.41 m
 (1/0 AWG) (26.6 ft.) (35.4 ft.) (53.1 ft.) (106.3 ft.)
 35 mm2 5.12 m 6.83 m 10.24 m 20.48 m
 (2 AWG) (16.8 ft.) (22.4 ft.) (33.6 ft.) (67.2 ft.)
 25 mm2 3.21 m 4.27 m 6.41 m 12.82 m
 (4 AWG) (10.5 ft.) (14.0 ft.) (21.0 ft.) (42.1 ft.)
 16 mm2 2.02 m 2.69 m 4.04 m 8.07 m
 (6 AWG) (6.6 ft.) (8.8 ft.) (13.2 ft.) (26.5 ft.)
 10 mm2 1.27 m 1.70 m 2.54 m 5.09 m
 (8 AWG) (4.2 ft.) (5.6 ft.) (8.3 ft.) (16.7 ft.)
 6 mm2  1.06 m 1.60 m 3.19 m
 (10 AWG)  (3.5 ft.) (5.2 ft.) (10.5 ft.)
 4 mm2   1.00 m 2.01 m
 (12 AWG)   (3.3 ft.) (6.6 ft.)
 2.5 mm2    1.26 m
 (14 AWG)    (4.1 ft.)

Table 2.3-6a Maximum 1-Way Wire Distance (12 Volts)
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Notes:
 •  The specified wire length is for a pair of conductors from the solar, load or 

battery source to the controller (1-way distance).
 •  Figures are in meters (m) and feet (ft).
 •  For 24 volt systems, multiply the 1-way length in the table by 2.
 •  For 48 volt systems, multiply the 1-way length in the table by 4.

Minimum Overcurrent Device Ratings
To comply with NEC requirements, overcurrent protection must be provided 
externally in the system. The NEC requires that each overcurrent device is 
never operated at more than 80% of its rating. The minimum overcurrent 
device ratings for TriStar controllers are as follows:
•  TriStar-45  60 amps
•  TriStar-60  75 amps 
•  Voltage rating 125 Vdc
•  UL Listed for dc circuits

The NEC requires that manually operated disconnect switches or circuit 
breakers must be provided for connections between the TriStar and the 
battery. If the overcurrent devices being used are not manually operated 
disconnects, then manual disconnect switches must be added. These manual 
switches must be rated the same as the overcurrent devices noted above.
•  Refer to the NEC for more information.

Minimum Wire Size
The NEC requires that the wires carrying the system current never exceed 
80% of the conductors’ current rating. The table below provides the 
minimum size of copper wire allowed by NEC for the TS-45 and TS-60 
versions. Wire types rated for 75˚C and 90˚C are included. 

Minimum wire sizes for ambient temperatures to 45˚C are provided in the 
table below:

TS-45 75C Wire 90C Wire TS-60 75C Wire 90C Wire
 ≤ 45C 16 mm2 (6 AWG) 10 mm2 (8 AWG) ≤ 45C 25 mm2 (4 AWG) 16 mm2 (6 AWG)

Table 2.3-6b Minimum Wire Size

Both copper and aluminum conductors can be used with a TriStar controller. 
If aluminum wire is used, the minimum size of the aluminum conductor 
must be one wire size larger than the minimum wire size specified in the 
table above.

Ground Connection
Use the grounding terminal in the wiring compartment to connect a 
copper wire to an earth ground or similar grounding point. The grounding 

terminal is identified by the ground symbol shown below that is stamped 
into the enclosure:

Ground
Symbol

The minimum size of the copper grounding wire: 
• TS-45  6 mm2 (10 AWG)
• TS-60 10 mm2 (8 AWG)

Connect the Power Wires

First, confirm that the DIP switch #1 is correct for the operating mode 
intended. 

+

+ –

+ – –

Battery + Battery –Solar +
Load +

Diversion +

Solar –
Load –

Diversion –

Figure 2.3 - Step 6 Power Wire Connections

  
CAUTION: The solar PV array can produce open-circuit voltages over 100 Vdc when 
in sunlight. Verify that the solar input breaker has been opened (disconnected) 
before installing the system wires (if the controller is in the solar charging mode).

  
PRUDENCE : Le réseau PV solaire peut produire des tensions de circuit ouvert 
supérieures à 100 V cc  à la lumière du soleil. Vérifiez que le coupe-circuit solaire a 
été ouvert (déconnexion) avant d’installer les câbles du système (si le contrôleur est 
en mode de charge solaire).

Using the diagram on the previous page, connect the four power conductors 
in the following steps:
1.  Confirm that the input and output disconnect switches are both turned off 
before connecting the power wires to the controller. There are no disconnect 
switches inside the TriStar.
2.  Provide for strain relief if the bottom knockouts are used and conduit is not 
used. 
3.  Pull the wires into the wiring compartment. The temperature probe wires 
and battery voltage sense wires can be inside the conduit with the power 
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conductors.
4. Connect the Battery + (positive) wire to the Battery + terminal.
5. Connect the Battery – (negative) wire to a TriStar common – terminal. 
6.  Connect the Solar + wire (positive) to the Solar + terminal. 
(or Load + / Diversion +)
7.  Connect the Solar – (negative) wire a TriStar common – terminal.
(or Load – / Diversion –)

  
NOTE: TriStar negative terminals are common negative. 

The CE certification requires that the battery conductors, the battery voltage 
sense wires, and the remote temperature sensor shall not be accessible 
without the use of a tool and are protected in the battery compartment.

Do not bend the power wires up toward the access cover. If a TS-M meter is 
used now or in the future, these large wires can damage the meter assembly 
when the access cover is attached to the controller.

Torque each of the four power terminals to 5.65 Nm (50 in-lbs).

Power-Up
•  Confirm that the solar (or load) and battery polarities are correct.
•  Turn the battery disconnect on first. Observe the LED’s to confirm a 
successful start-up. (LED’s blink Green - Yellow - Red in one cycle)
•  Note that a battery must be connected to the TriStar to start and operate 
the controller. The controller will not operate from a solar input only.
•  Turn the solar (or load) disconnect on.

Step 7  -  RS-232 Adjustments
The TriStar must be powered from the battery to enable use of the RS-232 / 
PC computer connection. Refer to Section 7.0 for using the RS-232 and 
Morningstar’s PC software to change setpoints or confirm the installation settings.

Step 8  -  Finish Installation
Inspect for tools and loose wires that may have been left inside the 
enclosure. 

Check the power conductors to make sure they are located in the lower part 
of the wiring compartment and will not interfere with the cover or the 
optional meter assembly.

  
NOTE: If the power conductors are bent upwards and touch the meter assembly 
(TS-M option), pressing the cover down on the wires can damage the meter.

  
REMARQUE : Si les conducteurs d’alimentation sont courbés vers le haut et touche 
l’ensemble de mesure (option TS-M), la pression du couvercle sur les câbles peut 
endommager l’appareil de mesure.

Carefully place the cover back on the controller and install the 4 cover screws.Closely 
observe the system behavior and battery charging for 2 to 4 weeks to confirm the 
installation is correct and the system is operating as expected.

3.0 TriStar Operation 

The TriStar operation is fully automatic. After the installation is completed, 
there are few operator tasks to perform. However, the operator should be 
familiar with the basic operation and care of the TriStar as described below.

3.1 Operator’s Tasks

•   Use the pushbutton as needed (see 3.2 below)

•   Check the LED’s for status and faults (see 3.3 below)

•   Support recovery from a fault as required (see 3.4 below)

•   Routine inspection and maintenance (see 3.5 below)

If a TriStar digital meter is installed, please refer to the meter manual.

3.2 Pushbutton

In the battery charging mode (both solar and diversion), the following 
functions can be enabled with the pushbutton (located on the front cover):

PUSH: Reset from an error or fault.

PUSH: Reset the battery service indication if this has been activated with the 
PC software. A new service period will be started, and the flashing LED’s will 
stop blinking. If the battery service is performed before the LED’s begin 
blinking, the pushbutton must be pushed at the time when the LED’s are 
blinking to reset the service interval and stop the blinking. 

PUSH AND HOLD 5 SECONDS: Begin battery equalization manually. This 
will begin equalization in either the manual or automatic equalization mode. 
The equalization will automatically stop per the battery type selected (see 
Section 4.4).

PUSH AND HOLD 5 SECONDS: Stop an equalization that is in progress. This 
will be effective in either the manual or automatic mode. The equalization will 
be terminated.

Note that if two or more TriStars are charging in parallel, the equalization 
cycles may start on different days for various reasons (such as one controller 
is disconnected and restarted). If this happens, the pushbutton on each 
controller can be used to manually start and then stop an equalization, 
and this will reset the equalizations to the same schedule.

LOAD & LIGHTING CONTROL

PUSH: Reset from an error or fault.

PUSH AND HOLD 5 SECONDS: After a low voltage disconnect (LVD) of 
the load, the pushbutton can be used to reconnect the loads again. The 
loads will remain on for 10 minutes, and will then disconnect again. The 
pushbutton can be used to override the LVD without limit.

NOTE: The purpose of the LVD is to protect the battery. Repeated 
overrides of an LVD can deeply discharge the battery and may damage 
the battery.
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3.3 LED Indications

Valuable information can be provided by the three LED’s in the front cover. 
Although there are many different LED indications, they have similar patterns 
to make it easier to interpret each LED display. Consider as three groups of 
indications: General Transitions // Battery or Load Status // Faults.

LED Display Explanation:
G = green LED is lit
Y = yellow LED is lit
R = red LED is lit
G/Y = Green and Yellow are both lit at the same time
G/Y - R = Green & Yellow both lit, then Red is lit alone
Sequencing (faults) has the LED pattern repeating until the fault is cleared

1. General Transitions:
• Controller start-up G - Y - R (one cycle)
• Pushbutton transitions blink all 3 LED’s 2 times
• Battery service is required all 3 LED’s blinking until service is reset

2. Battery Status
• General state-of-charge see battery SOC indications below
• PWM absorption G blinking (1/2 second on / 1/2 second off ) 

• Equalization state G fast blink (2 to 3 times per second)
• Float state G slow blink (1 second on / 1 second off )

Battery State-of-Charge LED Indications (when battery is charging):
• G on 80% to 95% SOC
• G/Y on 60% to 80% SOC
• Y on 35% to 60% SOC
• Y/R on 0% to 35% SOC
• R on battery is discharging

Refer to the Specifications (Section 11.0) for the State-of-Charge voltages. 
Another LED chart is provided at the end of this manual (Appendix 3) for 
easier reference.

Note that because these State-of-Charge LED displays are for all battery 
types and system designs, they are only approximate indications of the 
battery charge state.

LOAD & LIGHTING CONTROL

2. Load Status

   12V 24V 48V
 G LVD+ 0.60V 1.20V 2.40V
 G/Y LVD+ 0.45V 0.90V 1.80V
 Y LVD+ 0.30V 0.60V 1.20V
 Y/R LVD+ 0.15V 0.30V 0.60V
 

R-Blinking
 LVD

 R-LVD

The load status LED’s are determined by the LVD voltage plus the 
specified transition voltages. As the battery voltage rises or falls, each 
voltage transition will cause a change in the LED’s.

3.  Faults & Alarms
• Short circuit - solar/load R/G - Y sequencing
• Overload - solar/load R/Y - G sequencing 
• Over-temperature R - Y sequencing
• High voltage disconnect R - G sequencing
• Reverse polarity - battery no LED’s are lighted 
• Reverse polarity - solar No fault indication 
• DIP switch fault R - Y - G sequencing
• Self-test faults R - Y - G sequencing
• Temperature probe (RTS) R/Y - G/Y sequencing
• Battery voltage sense R/Y - G/Y sequencing

3.4 Protections and Fault Recovery

The TriStar protections and automatic recovery are important elements of the 
operating system. The system operator should be familiar with the causes of 
faults, controller protections, and any actions that may be required.

Some basic fault conditions are reviewed below:
Short circuit: 
(R/G-Y sequencing) When a short circuit occurs, the FET switches are 
opened in micro-seconds. The FETs will probably open before other 
protective devices in the system can react, so the short circuit may remain 
in the system. The TriStar will try to reconnect the FETs two times. If the 
short circuit remains, the LED’s will continue sequencing.

After the short in the system is repaired, there are two ways to restart the 
controller:

 •  Power should have been disconnected to repair the short. When power is 
restored, the TriStar does a normal start-up and will reconnect the solar 
input or load.

 •  The pushbutton can also be used to reconnect the FET switches (if there is 
battery power to the TriStar).

  NOTE: There will always be a 10 second delay between attempts to reconnect the 
FET switches. Even if power is disconnected, the TriStar will wait for the remainder 
of the 10 seconds when the power is restored.

  
REMARQUE : Il existera toujours un délai de 10 secondes entre les tentatives de 
reconnexion des commutateurs TEC. Même si l’alimentation est déconnectée, le 
TriStar attend la fin des 10 secondes quand l’alimentation est rétablie.

Solar overload:
(R/Y-G sequencing) If the solar input exceeds 100% of the controller’s current 
rating, the controller will reduce the average current below the TriStar’s 
rating. The controller is capable of managing up to 130% of the rated solar 
input. 

When 130% rated current is exceeded, the solar will be disconnected and a 
fault will be indicated. The input FET switches will remain open for 10 
seconds. Then the switches are closed again and charging resumes. These 
cycles can continue without limit.

The current overload is reduced to the “equivalent heating” of the rated 
current input. For example, a 72A solar array (120% overload) will PWM 

G
G/Y

Y
Y/R

R-Blinking
R-LVD
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down to 50A, which is equivalent to the heating from a normal 60A 
solar input.

LOAD & LIGHTING CONTROL

Load overload:
(R/Y-G sequencing) If the load current exceeds 100% of the controller’s 
rating, the controller will disconnect the load. The greater the overload, 
the faster the controller will disconnect. A small overload could take a few 
minutes to disconnect.

The TriStar will attempt to reconnect the load two times. Each attempt is at 
least 10 seconds apart. If the overload remains after 2 attempts, the load will 
remain disconnected. The overload must be corrected and the controller 
restarted. The pushbutton can also be used to reconnect the load.

DIVERSION CHARGE CONTROL

Diversion overload:
(R/Y-G sequencing) If the current to the diversion load exceeds the TriStar 
rating, the controller will attempt to reduce the load. If the overload is too 
large, the TriStar will disconnect the diversion load. The controller will 
continue attempts to reconnect the load.

If the overload LED’s are sequencing, the diversion load is too large for the 
controller. The size of the load must be reduced.

Reversed polarity:
If the battery polarity is reversed, there will be no power to the controller and 
no LED’s will light. If the solar is reversed, the controller detects nighttime 
and there will be no LED indication and no charging. If the load is reversed, 
loads with polarity will be damaged. Be very careful to connect loads to the 
controller with correct polarity. See Section 5.4.

DIP switch fault:
(R-Y-G sequencing) If a DIP switch is changed while there is power to the 
controller, the LED’s will begin sequencing and the FET switches will open. 
The controller must be restarted to clear the fault.

Solar high temperature:
(R-Y sequencing) When the heatsink temperature limit is reached, the TriStar will 
begin reducing the solar input current to prevent more heating. If the controller 
continues heating to a higher temperature, the solar input will then be disconnec-
ted. The solar will be reconnected at the lower temperature (see Section 11.0).

LOAD & LIGHTING CONTROL

Load high temperature:
(R-Y sequencing) When the heatsink temperature limit is reached (90˚C / 
194˚F), the TriStar will disconnect the load. The load will be reconnected 
at the lower temperature setting (70˚C / 158˚F).

DIVERSION CHARGE CONTROL

Diversion high temperature:
(R-Y sequencing) When the heat sink temperature reaches 80˚C, the TriStar 
will change to an on-off regulation mode to reduce the temperature. If the 
temperature reaches 90˚C, the load will be disconnected. The load is 
reconnected at 70˚C.

Solar high voltage disconnect (HVD):
 (R-G sequencing) If the battery voltage continues increasing beyond normal 
operating limits, the controller will disconnect the solar input (unless the FET 
switches cannot open due to a failure). See Section 11.0 for the disconnect and 
reconnect values.

LOAD & LIGHTING CONTROL

Load HVD:
(R-G sequencing) In the Load Control mode, the HVD can only be enabled 
using the PC software. At the battery voltage value selected in the soft-
ware, the TriStar will disconnect the load. At the selected lower voltage, 
the load will be reconnected.

DIVERSION CHARGE CONTROL

Diversion HVD:
In the Diversion mode, an HVD condition will not be indicated with the 
LEDs, and there is no disconnect. An HVD condition will be indicated on 
the optional meter.

Battery removal voltage spike:
(no LED indication) Disconnecting the battery before the solar input is discon-
nected can cause a large solar open-circuit voltage spike to enter the system. 
The TriStar protects against these voltage spikes, but it is best to disconnect 
the solar input before the battery.

Very low battery voltage:
(LED’s are all off ) Below 9 volts the controller will go into brownout. The 
controller shuts down. When the battery voltage rises, the controller will 
restart. In the Load Control mode, the TriStar will recover in the LVD state.

Remote temperature sensor (RTS) failure:
(R/Y-G/Y) If a fault in the RTS (such as a short circuit, open circuit, loose 
terminal) occurs after the RTS has been working, the LED’s will indicate a failure and 
the solar input is disconnected. However, if the controller is restarted with a failed 
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RTS, the controller may not detect that the RTS is connected, and the LED’s will not 
indicate a problem. A TriStar meter or 
the PC software can be used to determine if the RTS is working properly.

Battery voltage sense failure:
(R/Y-G/Y) If a fault in the battery sense connection (such as a short circuit, 
open circuit, loose terminal) occurs after the battery sense has been working, 
the LED’s will indicate a failure. However, if the controller is restarted with 
the failure still present in the battery sense, the controller may not detect 
that the battery sense is connected, and the LED’s will not indicate a 
problem. A TriStar meter or the PC software can be used to determine 
if the battery sense is working properly.

3.5 Data Logging

The TriStar records daily records of key system information. Data is stored in all 
operating modes: Charging, Load/Lighting, Diversion. In Charge mode records are 
written after dusk each day. In Load and Diversion modes, records are written every 
24 hours and may not coincide with the natural day/night cycle. The logged data 
can be viewed using the TriStar Digital Meter 2 or TriStar Remote Meter 2. Data can 
also be accessed using MSViewTM PC software, which is available for download on 
our website.

  NOTE: The Data Logging feature is available in TriStar firmware version v12 and 
later. Firmware update files and instructions are available on our website.

3.6 Inspection and Maintenance

The TriStar does not require routine maintenance. The following inspections are 
recommended two times per year for best long-term performance.

 1.  Confirm the battery charging is correct for the battery type being used. 
Observe the battery voltage during PWM absorption charging (green LED 
blinking 1/2 second on / 1/2 second off ). Adjust for temperature 
compensation if an RTS is used (see Table 4.3).

       For load and diversion modes, confirm that the operation is correct for the 
system as configured.

 2.  Confirm the controller is securely mounted in a clean and dry environment.
 3.  Confirm that the air flow around the controller is not blocked. Clean the 

heat sink of any dirt or debris.
 4. Inspect for dirt, nests and corrosion, and clean as required.

4.0 Solar Battery Charging

4.1 PWM Battery Charging 

PWM (Pulse Width Modulation) battery charging is the most efficient and 
effective method for recharging a battery in a solar system. Refer to “Why 
PWM?” on Morningstar’s website for more information.

Selecting the best method for charging your battery together with a good 
maintenance program will ensure a healthy battery and long service life. 
Although the TriStar’s battery charging is fully automatic, the following 
information is important to know for getting the best performance from 
your TriStar controller and battery.

4.1.1 Four Stages of Solar Charging

V
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Figure 4.1.1 Solar Charging Stages

 1.  Bulk Charging: In this stage, the battery will accept all the current 
provided by the solar system. The LED’s will display an indication of 
the battery charge state as the battery is being recharged.

 2.  PWM Absorption: When the battery reaches the regulation voltage, the 
PWM begins to hold the voltage constant. This is to avoid over-heating 
and over-gassing the battery. The current will taper down to safe levels as 
the battery becomes more fully charged. The green LED will blink once 
per second. See Section 4.2.

 3.  Equalization: Many batteries benefit from a periodic boost charge to
 stir the electrolyte, level the cell voltages, and complete the chemical 
reactions. The green LED will blink rapidly 2-3 times per second. See 
Section 4.4.

 4.  Float: When the battery is fully recharged, the charging voltage is reduced 
to prevent further heating or gassing of the battery. The green LED will 
blink slowly once every 2 seconds. See Section 4.5.

4.1.2 Battery Charging Notes
The TriStar manages many different charging conditions and system configu rations. 
Some useful functions to know follow below.

Solar Overload: Enhanced radiation or “edge of cloud effect” conditions can 
generate more current than the controller’s rating. The TriStar will reduce this 
overload up to 130% of rated current by regulating the current to safe levels. 
If the current from the solar array exceeds 130%, the controller will interrupt 
charging (see Section 3.4).
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Battery Voltage Sense: Connecting a pair of voltage sense wires from the 
controller to the battery is recommended. This allows a precise battery 
voltage input to the controller and more accurate battery charging. See 
Section 4.3 for more information.

Temperature Compensation: All charging setpoints are based on 25˚C (77˚F). 
If the battery temperature varies by 5˚C, the charging will change by 0.15 
volts for a 12 volt battery. This is a substantial change in the charging of the 
battery, and a remote temperature sensor is recommended to adjust charging 
to the actual battery temperature. See Section 4.3 for more information.

Day-Night Detection: The TriStar will automatically detect day and night 
conditions. Any functions that require measuring time or starting at dawn, 
for example, will be automatic.

PWM Noise: In some installations, the PWM charging may cause audible 
noise in certain equipment. If this occurs, the PWM can be changed to “On-
Off” solar charging to reduce the noise. This requires DIP switch number 8 
to be turned On. However, it is strongly recommended to try to remedy the 
noise problem with grounding or filtering first, because the benefits from 
PWM battery charging are significant.

Battery Types: The TriStar’s standard battery charging programs are suitable 
for a wide range of lead-acid battery types. These standard programs are 
reviewed in the following Section 4.2. A general review of battery types and 
their charging needs is provided in Section 9.0.

4.2 Standard Battery Charging Programs 

The TriStar provides 7 standard battery charging algorithms (programs) that 
are selected with the DIP switches (see Step 3 in Installation). These standard 
algorithms are suitable for lead-acid batteries ranging from sealed (gel, AGM, 
maintenance free) to flooded to L-16 cells. In addition, an 8th DIP switch 
provides for custom setpoints using the PC software.

The table below summarizes the major parameters of the standard charging 
algorithms. Note that all the voltages are for 12V systems (24V = 2X, 48V = 4X).

All values are 25ºC (77ºF).
  A. B. C. D. E. F. G.
 DIP  PWM   Time Equalize  Max Equal.
 Switches Battery Absorp. Float Equal. in Equal. Interval Cycle
 (4-5-6) Type Voltage Voltage Voltage (hours) (days) (hours)

 off-off-off 1 - Sealed 14.0 13.4 none – – –
 off-off-on 2 - Sealed 14.15 13.4 14.2 1 28 1
 off-on-off 3 - Sealed 14.35 13.4 14.4 2 28 2
 off-on-on 4 - Flooded 14.4 13.4 15.1 3 28 4
 on-off-off 5 - Flooded 14.6 13.4 15.3 3 28 5
 on-off-on 6 - Flooded 14.8 13.4 15.3 3 28 5
 on-on-off 7 - L-16 15.0 13.4 15.3 3 14 5
 on-on-on 8 - Custom  Custom   Custom

Table 4.2 Standard Battery Charging Programs

 A.  Battery Type - These are generic lead-acid battery types. See Section 9.0 
for more information about battery types and appropriate solar charging.

 B.  PWM Voltage–This is the PWM Absorption stage with constant voltage 
charging. The “PWM voltage” is the maximum battery voltage that will be 
held constant. As the battery becomes more charged, the charging 
current tapers down until the battery is fully charged.

 C.  Float Voltage–When the battery is fully charged, the charging voltage will 
be reduced to 13.4 volts for all battery types. The float voltage and 
transition values are adjustable with the PC software. See Section 4.5 for 
more details.

 D.  Equalization Voltage–During an equalization cycle, the charging voltage 
will be held constant at this voltage.

 E.  Time in Equalization–The charging at the selected equalization voltage 
will continue for this number of hours. This may take more than one day 
to complete. See Section 4.4.

 F.  Equalization Interval–Equalizations are typically done once a month. Most 
of the cycles are 28 days so the equalization will begin on the same day of 
the week. Each new cycle will be reset as the equalization starts so that a 
28 day period will be maintained.

 G.  Maximum Equalization Cycle–If the solar array output cannot reach the 
equalization voltage, the equalization will terminate after this many hours 
to avoid over gassing or heating the battery. If the battery requires more 
time in equalization, the manual pushbutton can be used to continue for 
one or more additional equalization cycles.

These 7 standard battery charging algorithms will perform well for the 
majority of solar systems. However, for systems with specific needs beyond 
these standard values, any or all of these values can be adjusted using the 
PC software. See Section 7.0.

4.3 Temperature Effects & Battery Voltage Sense 

4.3.1 Remote Temperature Sensor (RTS)
The RTS is used for temperature compensated battery charging. As the battery gets 
warmer, the gassing increases. As the battery gets colder, it becomes more resistant 
to charging. Depending on how much the battery temperature varies, it may be 
important to adjust the charging for temperature changes.

There are three battery charging parameters that are affected by 
temperature:
PWM Absorption
This is the most important part of charging that is affected by temperature 
because the charging may go into PWM absorption almost every day. If the 
battery temperature is colder, the charging will begin to regulate too soon 
and the battery may not be recharged with a limited solar resource. If the 
battery temperature rises, the battery may heat and gas too much.

Equalization
A colder battery will lose part of the benefit of the equalization. A warmer 
battery may heat and gas too much.
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Float
Float is less affected by temperature changes, but it may also undercharge 
or gas too much depending on how much the temperature changes.

The RTS corrects the three charging setpoints noted above by the 
following values:
• 12 volt battery: –0.030 volts per ˚C (–0.017 volts per ˚F)
• 24 volt battery: –0.060 volts per ˚C (–0.033 volts per ˚F)
• 48 volt battery: –0.120 volts per ˚C (–0.067 volts per ˚F)

Variations in battery temperature can affect charging, battery capacity, and 
battery life. The greater the range of battery temperatures, the greater the 
impact on the battery. For example, if the temperature falls to 10˚C (50˚F) this 
15˚C (27˚F) change in temperature will change the PWM, equalization and 
float setpoints by 1.80V in a 48V system.

If a remote temperature sensor is not used and the temperatures near the 
battery are stable and predictable, the PWM absorption setting can be 
adjusted using the PC software per the following table:

 Temperature 12 Volt 24 Volt 48 Volt
 40ºC / 104ºF – 0.45 V – 0.90 V – 1.80 V
 35ºC / 95ºF – 0.30 V – 0.60 V – 1.20 V
 30ºC / 86ºF – 0.15 V – 0.30 V – 0.60 V
 25ºC / 77ºF 0 V 0 V 0 V
 20ºC / 68ºF + 0.15 V + 0.30 V + 0.60 V
 15ºC / 59ºF + 0.30 V + 0.60 V + 1.20 V
 10ºC / 50ºF + 0.45 V + 0.90 V + 1.80 V
 5ºC / 41ºF + 0.60 V + 1.20 V + 2.40 V
 0ºC / 32ºF + 0.75 V + 1.50 V + 3.00 V
 – 5ºC / 23ºF + 0.90 V + 1.80 V + 3.60 V
 – 10ºC / 14ºF + 1.05 V + 2.10 V + 4.20 V
 – 15ºC / 5ºF + 1.20 V + 2.40 V + 4.80 V

Table 4.3 Temperature Compensation 

The need for temperature compensation depends on the temperature 
variations, battery type, how the system is used, and other factors. If the 
battery appears to be gassing too much or not charging enough, an RTS 
can be added at any time after the system has been installed. See Section 
2.3 - Step 4 for installation instructions.

The TriStar will recognize the RTS when the controller is started (powered-up). 

4.3.2 Battery Voltage Sense
There can be voltage drops typically up to 3% in the power cables connect ing the 
battery to the TriStar. If battery voltage sense wires are not used, the controller will 
read a higher voltage at the controller’s terminals than the actual battery voltage 
while charging the battery.

Although limited to 3% as the generally accepted wiring standard, this can 
result in a 0.43 voltage drop for 14.4V charging (or 1.72V for a 48 volt 
nominal system). 

These voltage drops will cause some undercharging of the battery. The 
controller will begin PWM absorption, or limit equalization, at a lower battery 
voltage because the controller measures a higher voltage at the controller’s 
terminals than is the actual battery voltage. For example, if the controller is 
programmed to start PWM absorption at 14.4V, when the controller “sees” 
14.4V at its battery terminals, the true battery voltage would only be 14.1V 
if there is a 0.3V drop between the controller and battery.

Two sense wires, sized from 1.0 to 0.25 mm2 (16 to 24 AWG), can be used for 
battery voltage sense. Because these wires carry no current, the voltage at 
the TriStar will be identical to the battery voltage. A 2-position terminal is 
used for the connection

Note that the battery sense wires will not power the controller, and the sense 
wires will not compensate for losses in the power wires between the con-
troller and the battery. The battery sense wires are used to improve the 
accuracy of the battery charging.

See Section 2.3 - Step 5 for instructions how to connect the battery sense wires.

4.4 Equalization 

Routine equalization cycles are often vital to the performance and life of a 
battery — particularly in a solar system. During battery discharge, sulfuric acid is 
consumed and soft lead sulfate crystals form on the plates. If the battery remains 
in a partially discharged condition, the soft crystals will turn into hard crystals 
over time. This process, called “lead sulfation,” causes the crystals to become 
harder over time and more difficult to convert back to soft active materials.

Sulfation from chronic undercharging of the battery is the leading cause of 
battery failures in solar systems. In addition to reducing the battery capacity, 
sulfate build-up is the most common cause of buckling plates and cracked 
grids. Deep cycle batteries are particularly susceptible to lead sulfation.

Normal charging of the battery can convert the sulfate back to the soft active 
material if the battery is fully recharged. However, a solar battery is seldom 
completely recharged, so the soft lead sulfate crystals harden over a period 
of time. Only a long controlled overcharge, or equalization, at a higher 
voltage can reverse the hardening sulfate crystals. 

In addition to slowing or preventing lead sulfation, there are also other 
benefits from equalizations of the solar system battery. These include:

Balance the individual cell voltages.
Over time, individual cell voltages can drift apart due to slight differences in 
the cells. For example, in a 12 cell (24V) battery, one cell is less efficient in 
recharging to a final battery voltage of 28.8 volts (2.4 V/c). Over time, that 
cell only reaches 1.85 volts, while the other 11 cells charge to 2.45 volts per 
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cell. The overall battery voltage is 28.8V, but the individual cells are higher or 
lower due to cell drift. Equalization cycles help to bring all the cells to the 
same voltage.

Mix the electrolyte.
In flooded batteries, especially tall cells, the heavier acid will fall to the 
bottom of the cell over time. This stratification of the electrolyte causes loss 
of capacity and corrosion of the lower portion of the plates. Gassing of the 
electrolyte from a controlled overcharging (equalization) will stir and remix the 
acid into the battery electrolyte.

  
NOTE: Excessive overcharging and gassing too vigorously can damage the battery 
plates and cause shedding of active material from the plates. An equalization that is 
too high or for too long can be damaging. Review the requirements for the 
particular battery being used in your system.

  
REMARQUE : Une surcharge excessive et un dégagement gazeux trop vigoureux 
peuvent endommager les  plaques de batteries et provoquer l’élimination du 
matériau actif des plaques. Une compensation trop élevée ou trop longue peut 
provoquer des dégâts. Examinez les exigences pour la batterie particulière utilisée 
dans votre système.

4.4.1 Standard Equalization Programs
Both automatic and manual equalizations can be performed using either the 
standard charging programs (see 4.2) or a custom program (see 7.0).

Manual Equalization
The TriStar is shipped with the DIP switch set for manual equalization only. 
This is to avoid an unexpected or unwanted automatic equalization. In the 
manual mode, the pushbutton is used to both start or stop a manual 
equalization. Hold the pushbutton down for 5 seconds to start or stop an 
equalization (depending on whether an equalization is in progress or not).

The LED’s will confirm the transition (all 3 LED’s blink 2 times). When the 
battery charging enters into equalization, the Green LED will start fast 
blinking 2-3 times per second. 

There are no limits to how many times the pushbutton can be used to start 
and stop equalizations. Equalizations will be terminated automatically per the 
charging program selected if the pushbutton is not used to manually stop the 
equalization.

Automatic Equalization
If the equalization DIP switch is moved to the ON position (see 2.3 - Step 3), 
the equalizations will begin automatically per the charging program selected. 
Other than starting, the automatic and manual equalizations are the same 
and follow the standard charging program selected. The pushbutton can be 
used to start and stop equalizations in both the manual and automatic mode.

4.4.2 Typical Equalizations
The automatic equalizations will occur every 28 days (except L-16 cells at 

14 days). When an equalization begins (auto or manual), the battery charging 
voltage increases up to the equalization voltage (Veq). The battery will remain 
at Veq for the time specified in the selected charging program (see table in 4.2).

If the time to reach Veq is too long, the maximum equalization cycle time will 
end the equalization. A second manual equalization cycle can be started with 
the pushbutton if needed.

If the equalization cannot be completed in one day, it will continue the next 
day or days until finished. After an equalization is completed, charging will 
return to PWM absorption.

4.4.3 Preparation for Equalization
First, confirm that all your loads are rated for the equalization voltage. Consider that 
at 0˚C (32˚F) the equalization voltage will reach 16.05V in a 12V system (64.2V in a 
48V system) with a temperature sensor installed. Disconnect any loads at risk.

If Hydrocaps are used, be sure to remove them before starting an equal-
ization. Replace the Hydrocaps with standard battery cell caps. The Hydro-
caps can get very hot during an equalization. Also, if Hydrocaps are used, 
the equalization should be set for manual only (DIP switch #7 is Off ).

After the equalization is finished, add distilled water to each cell to replace 
gassing losses. Check that the battery plates are covered.

4.4.4 When to Equalize
The ideal frequency of equalizations depends on the battery type (lead-calcium, 
lead-antimony, etc.), the depth of discharging, battery age, temperature, and other 
factors. 

One very broad guide is to equalize flooded batteries every 1 to 3 months 
or every 5 to 10 deep discharges. Some batteries, such as the L-16 group, 
will need more frequent equalizations.

The difference between the highest cell and lowest cell in a battery can also 
indicate the need for an equalization. Either the specific gravity or the cell 
voltage can be measured. The battery manufacturer can recommend the 
specific gravity or voltage values for your particular battery.

4.4.5 “Equalize” a Sealed Battery?
The standard battery charging table (see Section 4.2) shows two sealed batteries 
with an “equalization” cycle. This is only a 0.05 volt (12V battery) boost cycle to level 
individual cells. This is not an equalization, and will 
not vent gas from sealed batteries that require up to 14.4V charging (12V 
battery). This “boost” charge for sealed cells allows for adjustability with 
the PC software.

Many VRLA batteries, including AGM and gel, have increased charging 
requirements up to 14.4V (12V battery). The 0.05V boost shown in the 
table (Section 4.2) is less than the accuracy range of most charge controllers. 
Alternatively, for these two sealed battery charging programs you may prefer 
to consider the PWM absorption stage to be 14.2V and 14.4V (12V battery). 

The 14.0, 14.2, and 14.4 volt standard charging programs should be suitable 
for most sealed batteries. If not optimum for your battery, the PC software 
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can be used to adjust these values. Refer to Section 9.0 for more information 
about charging sealed batteries.

4.5 Float 

When a battery becomes fully charged, dropping down to the float stage will 
provide a very low rate of maintenance charging while reducing the heating 
and gassing of a fully charged battery. When the battery is fully recharged, 
there can be no more chemical reactions and all the charging current is 
turned into heat and gassing.

The purpose of float is to protect the battery from long-term overcharge. 
From the PWM absorption stage, charging is dropped to the float voltage. 
This is typically 13.4V, and is adjustable with the PC software.

The transition to float is based on the previous 24 hour history. Factors 
include the battery voltage, the state of charge the night before, the battery 
type, and the PWM duty cycle and stability of the duty cycle. The battery will 
be charged for part of the day until the transition to float.

If there are loads for various periods of time during float, the TriStar will 
cancel float and return to bulk charge.

Float is temperature compensated.

5.0 Load & Lighting Control 

This section describes the user selectable load control settings (5.1) and the 
low voltage load disconnect (LVD) warning indications (5.2). Load information 
and general cautions are provided in the remaining sections.

5.1 Load Control Settings 

The primary purpose of a low voltage load disconnect function (LVD) is to 
protect the system battery from deep discharges that could damage the 
battery. 

In the Load Control mode, the TriStar provides for seven standard LVD 
settings that are selected by the DIP switches. These are described in the 
table below. Custom LVD settings are possible using the PC software (see 
Section 7.0).

 DIP 12V 24V 48V Battery 12V 24V 48V
 Switch LVD LVD LVD SOC% LVDR LVDR LVDR

 off-off-off 11.1 22.2 44.4 8 12.6 25.2 50.4

 off-off-on 11.3 22.6 45.2 12 12.8 25.6 51.2

 off-on-off 11.5 23.0 46.0 18 13.0 26.0 52.0

 off-on-on 11.7 23.4 46.8 23 13.2 26.4 52.8

 on-off-off 11.9 23.8 47.6 35 13.4 26.8 53.6

 on-off-on 12.1 24.2 48.4 55 13.6 27.2 54.4

 on-on-off 12.3 24.6 49.2 75 13.8 27.6 55.2

 on-on-on  Custom  Custom  Custom 

Table 5.1 

The table above describes the standard selectable LVD battery voltages for 
12, 24 and 48 volt systems. The LVDR values are the load reconnect setpoints. 
The “Battery SOC %” provides a general battery state-of-charge figure for 
each LVD setting. The actual battery SOC can vary considerably depending 
on the battery condition, discharge rates, and other specifics of the system.

  
NOTE: The lowest LVD settings are intended for applications such as telecom that 
only disconnect the load as a last resort. These lower LVD settings will deeply 
discharge the battery and should not be used for systems that may go into LVD more 
than once a year.

  
REMARQUE : Les réglages les plus bas du disjoncteur basse tension sont prévus 
pour les applications comme celles de télécom qui ne déconnectent la charge 
qu’en dernier recours. Ces réglages les plus bas du disjoncteur basse tension 
déchargent fortement la batterie et ne doivent pas être utilisés avec les systèmes 
qui risquent de déclencher le disjoncteur basse tension plus d’une fois par an.

The LVD values in table 5.1 above are current compensated. Under load, the battery 
voltage will be reduced in proportion to the current draw by the load. A short-term 
large load could cause a premature LVD without the current compensation. The 
LVD values in the table above are adjusted lower per 
the following table:
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  TS-45 TS-60
12V  –15 mV per amp –10 mV per amp
24V  –30 mV per amp –20 mV per amp
48V  –60 mV per amp –40 mV per amp
As an example, consider a 24V system using a TriStar-60 with a 30 amp load. The 
LVD will be reduced by 0.02V (per the table above) times 30 amps. This equals 
–0.6V. A DIP-switch selected LVD of 23.4V would be reduced to 22.8V in this 
example.

Note that the LEDs are linked to the LVD setting, so the LEDs are also current 
compensated.

After an LVD, the load reconnect voltages are 0.25 volts per battery cell higher than 
the LVD (for example, in a 12V system the LVDR would be 1.5 volts above LVD). 
Battery voltages can rise quickly after an LVD, typically from 1.0 to 1.3 volts or more 
(12V system). The LVDR value must be high enough to avoid cycling in and out of 
LVD.

5.2 Lighting Control Settings 

In the Lighting Control mode, the TriStar provides for seven standard lighting 
settings that are selected by the DIP switches. These are described in the table 
below. Custom lighting settings are possible using the PC software (see Section 7.0).

  hrs hrs
 DIP after before
 Switch Sunset Sunrise Switch 4 Switch 5 Switch 6
 off-off-off 6 0 Off Off Off
 off-off-on 8 0 Off Off On
 off-on-off 10 0 Off  On Off
 off-on-on 3 1 Off On On
 on-off-off 4 2 On  Off Off
 on-off-on 6 2 On Off On
 on-on-off                Dusk to Dawn  On On Off
on-on-on                       Custom        On On On

5.3 LVD Warning

When the battery is discharging and the green LED changes to the next state 
(G-Y LEDs on), there are four remaining transitions to LVD (refer to the LED 
indications in Section 3.3). Each of these LED displays will serve as a warning 
of an approaching LVD. The final warning is a blinking red LED state.

The amount of time from the initial G-Y display until the load disconnect will 
depend on many factors. These include:
•  The rate of discharge.    • The health of the battery    • The LVD setting
For a “typical” system with a healthy battery and an LVD setting of about 
11.7 volts, there could be approximately 10 hours per LED transition. The 
LVD would occur about 40 hours from the first G-Y display (under constant 
load with no charging).

Another significant factor affecting the warning time is the LVD voltage 

setpoint. Lower LVD voltage settings may result in the battery discharging 
70% or 80% of its capacity. In this case, the battery’s very low charge state 
will result in the voltage dropping much faster. At the lowest LVD settings, 
there could be as little as 2 or 3 hours of warning between LED transitions 
for a healthy battery.

The amount of time it takes to transition through the LEDs to LVD can vary 
greatly for different systems. It may be worthwhile to measure the time it 
takes for your system to transition from one LED state to the next. Do this 
under “typical” discharging loads. 

This will provide a good reference for how long it will take for your system 
to reach LVD. It can also provide a benchmark for judging the health of your 
battery over time.

5.4 Inductive Loads (Motors)

For dc motors and other inductive loads, it is strongly recommended to 
install a diode near the controller. Inductive loads can generate large voltage 
spikes that might damage the controller’s lightning protection devices.

The diode should be installed near the controller, and in the orientation 
shown in the diagram:

TriStar

+

–

+

–

DC Motor

 

Figure 5.3 Diode Protection

The specifications for the diode follow:
• a power diode
• rated equal or greater than 80 volts
• rated equal or greater than 45 amps (TS-45) or 60 amps (TS-60)

For large inductive loads, a heat sink for the diode may be necessary.

5.5 General Load & Lighting Control Notes

In addition to the inductive loads discussed above, there are a few other load 
issues that require attention:

5.5.1 Inverters
Inverters should never be connected to the TriStar.

5.5.2 Parallel TriStars
Two or more TriStars should never be put in parallel for a large load. The controllers 
cannot share the load. 
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5.5.3 Reverse Polarity
If the battery is correctly connected (LEDs are on), the load should be connected 
very carefully with regard to polarity (+ / –). 

If the polarity is reversed, the controller cannot detect this. There are no indications.

Loads without polarity will not be affected.

Loads with polarity can be damaged. It is possible that the TriStar will go into short 
circuit protection before the load is damaged. If the LEDs indicate a “short”, be 
certain to check for both shorts and reversed polarity connections.

If the controller does not go into short circuit protection, the loads with polarity will 
be damaged.

 CAUTION: Carefully verify the polarity (+ and –) of the load connections before 
applying power to the controller.

  
PRUDENCE : Vérifiez avec précaution la polarité (+ et –) des connexions de la charge 
avant de mettre le contrôleur sous tension.

6.0 Diversion Charge Control 

The TriStar’s third mode of operation is diversion load battery charge control. As the 
battery becomes fully charged, the TriStar will divert excess current from the battery to a 
dedicated diversion load. This diversion load must be large enough to absorb all the 
excess energy, but not too large to cause a controller overload condition.

6.1 Diversion Charge Control

In the diversion mode, the TriStar will use PWM charging regulation to divert excess 
current to an external load. As the battery becomes fully charged, the FET switches are 
closed for longer periods of time to direct more current to the diversion load. 

As the battery charges, the diversion duty cycle will increase. When fully charged, all the 
source energy will flow into the diversion load if there are 
no other loads. The generating source is typically a wind or hydro generator. Some solar 
systems also use diversion to heat water rather than open the solar array and lose the 
energy.

The most important factor for successful diversion charge control is the correct sizing of 
the diversion load. If too large, the controller’s protections may open the FET switches 
and stop diverting current from the battery. This condition can damage the battery.

If you are not confident and certain about the installation, a professional installation by 
your dealer is recommended.

6.2 Diversion Current Ratings

The maximum diversion load current capability for the two TriStar versions is 45 amps 
(TS-45) and 60 amps (TS-60). The diversion loads must be sized so that the peak load 
current cannot exceed these maximum ratings.

See section 6.4 below for selecting and sizing the diversion loads.

The total current for all combined charging sources (wind, hydro, solar) should be equal 
or less than two-thirds of the controller’s current rating: 30A (TS-45) and 40A (TS-60). This 
limit will provide a required margin for high winds and high water flow rates as well as a 
margin for error in the rating and selection of the diversion load. This protects against an 
overload and a safety disconnect in the TriStar controller, which would leave the battery 
charging unregulated.

  
CAUTION: If the TriStar’s rating is exceeded and the controller dis connects the 
diversion load, Morningstar will not be responsible for any damage resulting to the 
system battery or other system compo nents. Refer to Morningstar’s Limited Warranty 
in Section 10.0.

  
PRUDENCE : Si la capacité du TriStar est dépassée et que le contrôleur déconnecte la 
charge de diversion, Morningstar ne sera pas responsable de tout dommage résultant de 
la batterie du système ou d’autres composants du système. Reportez-vous à la Garantie 
limitée de Morningstar dans la Section 10.0.

6.3 Standard Diversion Battery Charging Programs

The TriStar provides 7 standard diversion charging algorithms (programs) that are 
selected with the DIP switches. An 8th algorithm can be used for custom setpoints using 
the PC software.
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The table below summarizes the major parameters of the standard diversion 
battery charging algorithms. Note that all the voltages are for 12V systems 
(24V = 2X, 48V = 4X).

All values are 25ºC (77ºF).
  A. B. C. D. E. F. G.
    Time    Max.
 DIP PWM  Until   Time Equalize Equalize
 Switches Absorp. Float Float Equalization in Equal. Interval Cycle
 (4-5-6) Voltage Voltage (hours) Voltage (hours) (days) (hours)

 off-off-off 13.8 13.6 4 14.1 3 28 3
off-off-on 14.0 13.6 4 14.3 3 28 3
off-on-off 14.2 13.6 4 14.5 3 28 4
off-on-on 14.4 13.6 4 14.7 4 28 4
on-off-off 14.6 13.7 4 14.9 4 28 5
on-off-on 14.8 13.7 4 15.1 4 28 5
on-on-off 15.0 13.7 4 15.3 4 28 5
on-on-on  Custom  Custom  Custom

Table 6.3 Standard Diversion Charging Programs

A.  PWM Absorption Voltage - This is the PWM Absorption stage with 
constant voltage charging. The PWM absorption voltage is the maximum battery 
voltage that will be held constant.

B.  Float Voltage - When the battery is fully charged, the charging voltage 
will be reduced to the float voltage for all diversion settings. The float voltage and 
transition values are adjustable with the PC software. 

C.  Time Until Float - This is the cumulative time in PWM before the battery 
voltage is reduced to the float voltage. If loads are present during the PWM 
absorption, the time to transition into float will be extended.

D.  Equalization Voltage - During an equalization cycle, the charging voltage 
will be held constant at this voltage. Equalizations are manual, and can be selected 
for automatic (See Section 4.4.1).

E.  Time in Equalization - Charging at the selected equalization voltage will 
continue for this number of hours. 

F.  Equalization Interval - Equalizations are typically done once a month. 
The cycles are 28 days so the equalization will begin on the same day of the week. 
Each new cycle will be reset as the equalization starts so that a 28 day period will 
be maintained.

G.  Maximum Equalization Cycle - If the battery voltage cannot reach the 
equalization voltage, the equalization will terminate after this number of hours to 
avoid over gassing or heating the battery. If the battery requires more time in 
equalization, the manual pushbutton can be used to continue for one or more 
additional equalization cycles.

6.3.1 Battery Charging References
The diversion load battery charging is similar to conventional solar charging. Refer 
to the following sections in this manual for additional battery charging information.

4.1 Four stages of charging (applies to diversion)
4.3 Temperature Effects and Battery Voltage Sense 
4.4 Equalization
4.5 Float

9.0 Battery Information

6.4 Selecting the Diversion Load

It is critical that the diversion load be sized correctly. If the load is too small, it 
cannot divert enough power from the source (wind, hydro, etc). The battery 
will continue charging and could be overcharged.

If the diversion load is too large, it will draw more current than the rating of 
the TriStar. The controller’s overload protection may disconnect the diversion 
load, and this will result in all of the source current going to the battery. 

  
CAUTION: The diversion load must be able to absorb the full power output of the 
source, but the load must never exceed the current rating of the TriStar controller. 
Otherwise, the battery can be overcharged and damaged.

  
PRUDENCE : La charge de diversion doit être capable d’absorber toute la puissance 
de sortie de la source, mais la charge ne doit jamais dépasser l’intensité nominale 
du contrôleur TriStar, pour ne pas surcharger et endommager la batterie.

7.4.1 Suitable Loads for Diversion
Water heating elements are commonly used for diversion load systems. These 
heating elements are reliable and widely available. Heating elements are also easy 
to replace, and the ratings are stable.

  
NOTE: Do not use light bulbs, motors, or other electrical devices for diversion loads. 
These loads will fail or cause the TriStar to disconnect the load. Only heating 
elements should be used.

  
REMARQUE : N’utilisez pas d’ampoules, de moteurs ou d’autres appareils 
électriques pour les charges de diversion. Ces charges ne fonctionneront pas ou 
provoqueront une déconnexion de la charge par le TriStar. Seuls les éléments de 
chauffe doivent être utilisés.

Water heating elements are typically 120 volts. Elements rated for 12, 24 
and 48 volts are also available, but more difficult to source. The derating 
for 120 volt heating elements is discussed in 6.4.3 below.

6.4.2 Definition of Terms
Maximum Source Current:
This is the maximum current output of all the energy sources (hydro, wind, 
solar, etc.) added together. This current will be diverted through the TriStar 
to the diversion load.

Maximum Battery Voltage:
This maximum voltage is the PWM regulation voltage selected with the DIP 
switches, plus the increase with an equalization, plus the increase due to 
lower temperatures. The highest battery voltage is commonly 15, 30 and 
60 volts for 12-, 24- and 48-volt systems.

Peak Load Current:
At the maximum battery voltage, this is the current the diversion load will 
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draw. This peak load current must not exceed the TriStar’s rating.

  
NOTE: Because the battery can supply any size load, the peak load current is not 
limited by the source (hydro or wind rating). The diversion load’s power rating is the 
critical specification for reliable battery charging.

  
REMARQUE : La batterie pouvant fournir une charge de n’importe quelle 
dimension, le pic d’intensité de la charge n’est pas limité par la source (puissance 
hydro ou éolienne). La puissance nominale de la charge de diversion constitue la 
spécification critique pour une charge fiable de la batterie.

6.4.3 Load Power Ratings
The power rating of the diversion load will depend on the voltage of the battery 
being charged. If the heating element is not rated for the same voltage as the 
diversion system, the power rating of the load must be adjusted to the diversion 
system’s voltage. 

The manufacturers typically rate the heating elements for power at a 
specified voltage. The peak load current at the load’s rated voltage will 
be the power divided by the rated voltage (I = P / V). For example: 
2000W / 120V = 16.7 amps of current.

If the load is being used at a voltage less than the load’s rated voltage, 
the power can be calculated by the ratio of the voltages squared. For 
example, a 120 volt 1000 watt heating element being used at 60 volts:

 1000W x (60/120)2 = 250 watts

The 1000W element will only dissipate 250W when being used at 60 volts.

  
NOTE: The loads (heating elements) can be used at the manufacturer’s voltage 
rating, or at a lower voltage. Do not use the load at a higher voltage than the load’s 
rating.

  
REMARQUE : Les charges (éléments de chauffe) peuvent être utilisées à la tension 
nominale du fabricant ou à une tension inférieure. N’utilisez pas la charge à une 
tension supérieure à la tension nominale.

6.4.4 Maximum Diversion Load
The diversion load should never exceed the TriStar’s current rating (45A or 60A). 
Note that the load is not limited by the source (wind, hydro), and will draw its rated 
current from the battery.

The following table specifies the absolute maximum diversion loads that can 
be used with each TriStar version. These loads (heating elements) are rated 
for the same voltage as the system voltage.

 Nominal Voltage TriStar-45 TriStar-60
 48V 2700W at 60V 3600W at 60V
 24V 1350W at 30V 1800W at 30V
 12V  675W at 15V 900W at 15V

These maximum power ratings are translated to the equivalent at 120 volts in 
the following table. If using heating elements rated for 120 volts, the power 
ratings of all the elements can be simply added up and the sum compared 
with this table and no further math is required.

 Nominal Voltage TriStar-45 TriStar-60
 48V 10,800W at 120V 14,400W at 120V
 24V 21,600W at 120V 28,800W at 120V
 12V 43,200W at 120V 57,600W at 120V

To illustrate the same point from the opposite perspective, a heating 
element rated for 120 volts will draw reduced load current as indicated by 
the following table. A standard 2,000 watt / 120 Vac heating element is used 
as the reference.

 Voltage Power Current
 120V 2000 W 16.7 A
 60V (48V nominal) 500 W 8.3 A
 30V (24V nominal) 125 W 4.2 A
 15V (12V nominal) 31 W 2.1 A

Whether using dc rated loads (the first table) or 120V elements, the total 
diversion load current must not exceed the current rating of the TriStar.

6.4.5 Minimum Diversion Load
The diversion load must be large enough to divert all the current produced by the 
source (wind, hydro, etc.). This value is the maximum battery voltage times the 
maximum source current.

For example, if a hydro source can generate up to 30 amps of current in a 
nominal 48 volt system (60V maximum), the minimum diversion load size = 
60V x 30A = 1,800 watts (for loads rated at 60 volts).

General Sizing Example
Consider a 24V system with a wind turbine that is rated to generate 35A 
of current. A TriStar-45 will not provide the 150% diversion load margin, and 
the TS-45 is only rated for 30A of source current. The TS-45 will not provide 
enough margin for wind gusts and overloads, so a TS-60 should be used.

The diversion load should be sized for 52.5A (150% of the source current) up 
to 60A (the rating of the TriStar-60). If 55A is selected for the diversion load, 
the load must be capable of diverting 55A at 30V (maximum battery voltage). 
If a 30V heating element is used, it would be rated for 1,650 watts (or from 
1,575W to 1,800W per the load range noted above). 

If a 2,000 watt / 120 volt heating element is used, 13 of these elements in parallel 
will be required for the diversion load (4.2 amps per element [Table 
in 6.4.4] x 13 = 54.6 amps).
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The minimum diversion load would be the source output (35A) times the 
voltage (30V). This would require a 1,050 watt heating element rated at 30 volts. Or if a 
2,000W heater element rated for 120 volts is used, 9 heater elements will be required 
to draw the required minimum diversion load at 30 volts.

6.5 NEC Requirements

To comply with NEC 690.72 (B), the following requirements will apply when 
the TriStar is being used as a diversion charge controller in a photovoltaic 
system.

6.5.1 Second Independent Means
If the TriStar is the only means of regulating the battery charging in a diversion 
charging mode, then a second independent means to prevent overcharging the 
battery must be added to the system. The second means can be another TriStar, or 
a different means of regulating the charging.

6.5.2 150 Percent Rating
The current rating of the diversion load must be at least 150% of the TriStar source 
current rating. Refer to Section 6.2 (Diversion Current Rating). The maximum allowable 
current ratings for both TriStar versions are summarized below:

  Max. Input Current Max. Diversion Load Rating
TS-45  30 A 45 A
TS-60  40 A 60 A

  
CAUTION: The NEC requirement that the diversion load must be sized at least 150% 
of the controller rating does NOT mean the diversion load can exceed the 
maximum current rating of the TriStar. NEVER size a diversion load that can draw 
more than the 45 amps or 60 amps maximum rating of the TriStar controllers.

  
PRUDENCE : L’obligation de la CNE indiquant que la charge de diversion doit être 
150 % plus grande que la puissance nominale du contrôleur NE signifie PAS que la 
charge de diversion peut dépasser l’intensité maximum du TriStar. Ne 
dimensionnez JAMAIS une charge de diversion qui peut appeler plus de 45 A ou 
l’intensité maximum de 60 A  des contrôleurs TriStar.

6.6 Additional Information

Visit Morningstar’s website (www.morningstarcorp.com) for additional 
diversion charge control information. The website provides expand ed 
technical support for more complex diversion load systems.

c o n t i n u e d . . .

7.0 Custom Settings with PC Software 

An RS-232 connection between the TriStar and an external personal com-
puter (PC) allows many setpoints and operating parameters to be easily 
adjusted. The adjustments can be simply a small change to one setpoint, 
or could include extensive changes for a fully customized battery charging 
or load control program.

  
CAUTION: Only qualified service personnel should change operating parameters with 
the PC software. There are minimal safeguards to protect from mistakes. Morningstar 
is not responsible for any damage resulting from custom settings.

  
PRUDENCE : Seul le personnel d’entretien qualifié doit modifier les paramètres de 
fonctionnement avec le logiciel sur ordinateur. Des protections minimales 
protègent contre les erreurs. Morningstar n’est pas responsable des dommages 
résultants de réglages personnalisés.

Consult Morningstar’s website for the latest TriStar PC software and instructions. 

7.1 Connection to a Computer

An RS-232 cable with DB9 connectors (9 pins in 2 rows) will be required. 

If the computer will be used to change battery charging or load control 
setpoints, verify that DIP switches 4, 5, 6 are in the custom position (On, 
On, On) before connecting the TriStar to a computer. The custom position 
is required to change setpoints. See Section 2.3 - Step 3. Disconnect power 
before changing DIP switches.

7.2 Using the PC Software

Download the TriStar PC software from Morningstar’s website. Follow the 
instructions on the website for installing the software on your computer.

Open the TriStar PC software. This software will make the connection with the 
TriStar via the RS-232 cable. The TriStar must be powered by the battery or a 
power supply to complete the connection. If there is a conflict between the 
TriStar and PC comm ports, the software will provide instructions to resolve 
the problem.
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7.3 Changing Setpoints

Follow the instructions in the PC software.

  
CAUTION: There are few limits to the changes that can be made. 
It is the responsibility of the operator to be certain all changes are 
appropriate. Any damage resulting to the controller or the system from TriStar 
setpoint adjustments will not be covered under warranty.

  
PRUDENCE : Les modifications pouvant être effectuées sont sujettes à quelques 
limites. Il incombe à l’opérateur de s’assurer que toutes les modifications sont 
appropriées. Tout dommage au contrôleur ou au système résultant de réglages des 
points de consigne du TriStar ne sera pas couvert par la garantie.

If you are not certain about each of the changes you are making, the software 
provides for returning to the factory default settings.

7.4 Finish

Confirm that the changes made to the TriStar are as you intended. It is 
advisable to make a record of the changes for future reference. Observe 
the system behavior and battery charging for a few weeks to verify that the 
system is operating correctly and as you intended.

Exit the software. The PC/TriStar connection can either be disconnected or 
left in place.

8.0 Self-Testing / Diagnostics 

The TriStar performs a continuous self-test to monitor controller and system 
operation. Detected problems are classified as either faults or alarms. Typi-
cally, faults are problems that stop the normal operation of the controller and 
require immediate attention. Alarms indicate an abnormal condition, but will 
not stop the controller’s operation. 

If a problem is detected, the TriStar will alert the user to an existing fault or 
alarm. In this situation, the LED indicators will flash a particular sequence. 
Section 3.3 references these sequences with their associated faults and 
alarms. Flashing LED sequences can indicate conditions ranging from a 
simple battery service reminder to an existing short circuit in the system. 
It is recommended that the user become familiar with the LED indications 
and their meanings. 

If a TriStar meter option has been added, more detailed information 
concerning faults and alarms will be available. Menus provide text displays 
of the specific fault as well as indicating on the standard display screens 
when a problem exists. Consult the meter manual for further details.

General Troubleshooting

TriStar is not powering up
•  Confirm that all circuit breakers and switches in the system are closed
• Check all fuses
• Check for loose wiring connections and wiring continuity
•  Verify that the battery voltage is not below 9Vdc (brownout: section 3.4)
• Verify that the battery power connection is not reversed polarity

Flashing/Sequencing LEDs
 •  Reference Section 3.3 for a list of LED indications and their corresponding faults/

alarms

Self-Test Indication (R - Y - G sequencing)
•  Self-testing will also detect various system wiring faults outside the TriStar
•  Check for both TriStar faults and external system wiring problems

The RTS or Battery Sense is not working properly
 •  R/Y – G/Y sequencing LEDs indicates an RTS or Sense fault
 •  Check for a reverse polarity connection on the sense leads
 •  Verify that the RTS and Sense connections are wired to the correct terminals
 •  Check for shorts and continuity in the cables
 •  Verify that good electrical contact is made at the terminals
 •  Note that if the TriStar is restarted with an RTS or Sense fault present, it will 

not detect the RTS or Sense connection and the LED indication will stop

Troubleshooting Solar Charging

 •  Over-charging or under-charging the battery
 •  DIP switch settings may be wrong 
 •  RTS is not correcting for high or low temperatures
 •  Over-temperature condition is reducing the charging current (heat sink 

cooling may be blocked — indicated with LED’s)
 •  Voltage drop between TriStar and battery is too high (connect the battery 

voltage sense — see Section 2.3 Step 5)
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 •  Battery charging requires temperature compensation (connect a remote 
temperature sensor)

•  Load is too large and is discharging the battery

Not charging the battery
•  DIP switch settings may be wrong (check each switch position carefully)
•  TriStar has detected a fault (indicated by sequencing LEDS, refer to Section 3.3)
•  Solar circuit breaker or disconnect is open

 •  Reversed polarity connections at the solar terminals (TriStar will not detect 
the solar array)

•  Short circuit in the solar array has eliminated part of the array output
•  Solar array is not providing enough current (low sun or fault in the array)
•  Battery is failing and cannot hold a charge

Troubleshooting Load Control

No power to the load
•  DIP switch settings may be wrong (check each switch position carefully)
•  Controller is in LVD (check the LEDs)
•  Load circuit breaker or disconnect may be open
•  Check the load cables for continuity and good connection

 •  An over-temperature condition may have caused the load to be 
disconnected

Troubleshooting Diversion Control

•  Diversion load is too small so PWM reaches 99%
•  Diversion load is burned out so PWM reaches 99%
•  Diversion load is too large so TriStar faults on overcurrent

 •  An overtemperature condition may have caused the load 
to be disconnected

• The RTS is not correcting for high or low temperatures
• Voltage drops between the TriStar and battery are too high

Still having problems? Point your web browser to http://www.
morningstarcorp.com for technical support documents, 
FAQ’s, or to request technical support.

9.0 Battery Information

The standard battery charging programs in the TriStar controller, as described 
in Section 4.2, are typical charging algorithms for three battery types:
• sealed (VRLA)
• flooded (vented)
• L-16 group

Other battery chemistries such as NiCad, or special voltages such as 36V, can 
be charged using a custom charging algorithm modified with the PC 
software. Only the standard TriStar battery charging programs will be 
discussed here.

 CAUTION: Never attempt to charge a primary (non-rechargeable) battery.

  
PRUDENCE : N’essayez jamais de charger une batterie primaire 
(non-rechargeable).

All charging voltages noted below will be for 12V batteries at 25˚C.

9.1 Sealed Batteries

The general class of sealed batteries suitable for solar systems are called 
VRLA (Valve Regulated Lead-Acid) batteries. The two main characteristics of 
VRLA batteries are electrolyte immobilization and oxygen recombination. As 
the battery recharges, gassing is limited and is recombined to minimize the 
loss of water.

The two types of VRLA batteries most often used in solar are AGM and Gel.

AGM:
Absorbed Glass Mat batteries are still considered to be a “wet cell” because 
the electrolyte is retained in fiberglass mats between the plates. Some newer 
AGM battery designs recommend constant voltage charging to 2.45 volts/
cell (14.7V). For cycling applications, charging to 14.4V or 14.5V is often 
recommended.

AGM batteries are better suited to low discharge applications than daily 
cycling. These batteries should not be equalized since gassing can be vented 
which causes the battery to dry out. There is also a potential for thermal 
runaway if the battery gets too hot, and this will destroy the battery. AGM 
batteries are affected by heat, and can lose 50% of their service life for every 
8˚C (15˚F) over 25˚C (77˚F).

It is very important not to exceed the gas recombination capabilities of the 
AGM. The optimum charging temperature range is from 5 to 35˚C (40 to 95˚F).

Gel:
Gel batteries have characteristics similar to AGM, except a silica additive 
immobilizes the electrolyte to prevent leakage from the case. And like AGM, 
it is important to never exceed the manufacturer’s maximum charging 
voltages. Typically, a gel battery is recharged in cycling applications from 
14.1V to 14.4V. The gel design is very sensitive to overcharging.

For both AGM and Gel batteries, the goal is for 100% recombination of 
gasses so that no water is lost from the battery. True equalizations are never 
done, but a small boost charge may be needed to balance the individual 
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cell voltages.

Other Sealed Batteries:
Automotive and “maintenance-free” batteries are also sealed. However, 
these are not discussed here because they have very poor lifetimes in solar 
cycling applications.

 NOTE: Consult the battery manufacturer for the recommended solar charging 
settings for the battery being used.

  
REMARQUE : Consultez le fabricant de la batterie quant aux réglages recommandés 
de charge solaire pour la batterie utilisée.

9.2 Flooded Batteries

Flooded (vented) batteries are preferred for larger cycling solar systems. 
The advantages of flooded batteries include:
• ability to add water to the cells
• deep cycle capability
• vigorous recharging and equalization
• long operating life

In cycling applications, flooded batteries benefit from vigorous charging and 
equalization cycles with significant gassing. Without this gassing, the heavier 
electrolyte will sink to the bottom of the cell and lead to stratification. This is 
especially true with tall cells. Hydrocaps can be used to limit the gassing 
water loss.

Note that a 4% mixture of hydrogen in air is explosive if ignited. Make certain 
the battery area is well ventilated.

Typical equalization voltages for flooded batteries are from 15.3 volts to 16 
volts. However, a solar system is limited to what the solar array can provide. 
If the equalization voltage is too high, the array I-V curve may go over the 
“knee” and sharply reduce the charging current.

Lead-Calcium: 
Calcium batteries charge at lower voltages (14.2 to 14.4 typically) and have 
strong advantages in constant voltage or float applications. Water loss can be 
only 1/10th of antimony cells. However, calcium plates are not as suitable for 
cycling applications.

Lead-Selenium: 
These batteries are similar to calcium with low internal losses and very low 
water consumption throughout their life. Selenium plates also have poor 
cycling life.

Lead-Antimony:
Antimony cells are rugged and provide long service life with deep discharge 
capability. However, these batteries self-discharge much faster and the self-
discharging increases up to five times the initial rate as the battery ages. 
Charging the antimony battery is typically from 14.4V to 15.0V, with a 120% 
equalization overcharge. While the water loss is low when the battery is new, 
it will increase by five times over the life of the battery.

c o n t i n u e d . . .

There are also combinations of plate chemistries that offer beneficial 
tradeoffs. For example, low antimony and selenium plates can offer fairly 
good cycling performance, long life, and reduced watering needs.

 NOTE: Consult the battery manufacturer for the recommended solar charging 
settings for the battery being used.

  
REMARQUE : Consultez le fabricant de la batterie quant aux réglages recommandés 
de charge solaire pour la batterie utilisée.

9.3 L-16 Cells

One particular type of flooded battery, the L-16 group, is often used in larger 
solar systems. The L-16 offers good deep-cycle performance, long life, and 
low cost. 

The L-16 battery has some special charging requirements in a solar system. 
A study found that nearly half of the L-16 battery capacity can be lost if the 
regulation voltage is too low and the time between finish-charges is too long. 
One standard charging program in the TriStar is specifically for L-16 batteries, 
and it provides for higher charging voltages and more frequent equalizations. 
Additional equalizations can also be done manually with the pushbutton.

A good reference for charging L-16 batteries is a Sandia National Labs report 
(year 2000) titled “PV Hybrid Battery Tests on L-16 Batteries.” Website: www.
sandia.gov/pv.

  
NOTE: The best charging algorithm for flooded, deep-cycle batteries depends on 
the normal depth-of-discharge, how often the battery is cycled, and the plate 
chemistry. Consult the battery manufacturer for the recommended solar charging 
settings for the battery being used.

  
REMARQUE : Le meilleur algorithme de charge pour les batteries à électrolyte 
liquide à décharge poussée dépend de l’amplitude de la décharge, de la fréquence 
du cycle de batterie et de la composition chimique des plaques. Consultez le 
fabricant de la batterie quant aux réglages recommandés de charge solaire pour la 
batterie utilisée.
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10.0  Warranty

LIMITED WARRANTY
The TriStar-45 and TriStar-60 controllers are warranted to be free from defects 
in material and workmanship for a period of FIVE (5) years from the date of 
shipment to the original end user. Morningstar will, at its option, repair or 
replace any such defective products.

CLAIM PROCEDURE
Before requesting warranty service, check the Operator’s Manual to be 
certain that there is a fault with the controller. Return the defective product 
to your authorized Morningstar distributor with shipping charges prepaid. 
Provide proof of date and place of purchase.

To obtain service under this warranty, the returned products must include 
the model, serial number and detailed reason for the failure, the panel 
type, array size, type of batteries and system loads. This information is 
critical to a rapid disposition of your warranty claim.

Morningstar will pay the return shipping charges if the repairs are covered by 
the warranty.

WARRANTY EXCLUSIONS AND LIMITATIONS
This warranty does not apply under the following conditions:
• Damage by accident, negligence, abuse or improper use.
• PV or load currents exceeding the ratings of the product.
• Unauthorized product modification or attempted repair
• Damage occurring during shipment

THE WARRANTY AND REMEDIES SET FORTH ABOVE ARE EXCLUSIVE 
AND IN LIEU OF ALL OTHERS, EXPRESS OR IMPLIED. MORNINGSTAR 
SPECIFICALLY DISCLAIMS ANY AND ALL IMPLIED WARRANTIES, 
INCLUDING, WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY 
AND FITNESS FOR A PARTICULAR PURPOSE. No Morningstar distributor, 
agent or employee is authorized to make any modification or extension to 
this warranty.

MORNINGSTAR IS NOT RESPONSIBLE FOR INCIDENTAL OR 
CONSEQUENTIAL DAMAGES OF ANY KIND, INCLUDING BUT NOT 
LIMITED TO LOST PROFITS, DOWNTIME, GOODWILL OR DAMAGE 
TO EQUIPMENT OR PROPERTY.

1098 Washington Crossing Road, Washington Crossing, PA 19877 USA    
Tel 215-321-4457  Fax 215-321-4458
Email: info@morningstarcorp.com
Website: www.morningstarcorp.com

11.0  Technical Specifications

ELECTRICAL

 •  System voltage ratings 12, 24, 48 Vdc

 •  Current ratings — Battery Charge Control
 TS-45:  45 A
 TS-60:  60 A

 •  Current ratings — Load Control
 TS-45:  45 A
 TS-60:  60 A

 •  Current ratings — Diversion Charge Control
 TS-45:  45 A diversion load
 TS-60:  60 A diversion load

 •  Accuracy  12/24V: ≤ 0.1 % ± 50 mV
   48V: ≤ 0.1 % ± 100 mV

 •  Min. voltage to operate 9 V

 •  Max. solar array Voc 125 V

 •  Max. operating voltage 68 V

 •  Self-consumption less than 20 mA

 •  High temp shutdown 95ºC disconnect solar
   90ºC disconnect load / diversion load

   70ºC reconnect solar / load / diversion load

 • Solar high voltage disconnect  highest equalization + 0.2V
 HVD reconnect 13.0V

 •  Transient surge protection:
 pulse power rating 4500 watts
 response < 5 nanosec

BATTERY CHARGING / RTS

 • Charge algorithm: PMW, constant voltage

 • Temp comp. coefficient –5mV/ºC/cell (25ºC ref )

 • Temp comp. range: –30ºC to +80ºC

 • Temp comp. setpoints  PWM, float, equalize, HVD (with RTS 
option)

BATTERY CHARGING STATUS LED’s
 G 13.3 to PWM
 G/Y 13.0 to 13.3 V
 Y 12.65 to 13.0 V
 Y/R 12.0 to 12.65 V
 R 0 to 12.0 V

Note: Multiply x 2 for 24V systems, x 4 for 48V systems
Note: The LED indications are for charging a battery. When discharging, the 
LED’s will typically be Y/R or R.
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MECHANICAL
 •  Dimensions (mm/inch) H: 260.4 mm / 10.25 inch
    W: 127.0 mm / 5.0 inch
    D: 71.0 mm / 2.8 inch
 •  Weight (kg/lb) 1.6 kg / 3.5 lb
 •  Power terminals: compression connector lug
  largest wire 35 mm2 / 2 AWG 
  smallest wire 2.5 mm2 / 14 AWG
 •  Terminal wire slot 8.2 mm / 0.324 in wide
    9.4 mm / 0.37 in high
 •  Knockout sizes 1 and 1.25 inch
 •  Torque terminals 5.65 Nm / 50 in-lb 
 •  RTS / Sense terminals:
  wire sizes 1.0 to 0.25 mm2 / 16 to 24 AWG 
  torque  0.40 Nm / 3.5 in-lb

ENVIRONMENTAL
 •  Ambient temperature –40 to +45ºC
 •  Storage temperature –55 to +85ºC
 •  Humidity  100% (NC)
 •  Enclosure  Type 1 (Indoor & vented), 

     powder coated steel

Specifications subject to change without notice.
Designed in the U.S.A.
Assembled in Taiwan.

MS-ZMAN-TS01-B (MARCH 10)

10.0

Appendix 1 — Load & Lighting Control DIP Switch Settings

The Load Control functions that can be adjusted with the DIP switches follow:

Control Mode/
DC Load Control (1)

   System Voltage (2,3)

      LVD/LVDR (4,5,6)

             Not Used (7)

      Lighting Mode (8)  

1 2 3 4 5 6 7 8

DIPONON

OFF

Figure 2.3 - Step 3 (Load) DIP Switch Functions

As shown in the diagram, all the positions are in the “OFF” position except 
switch number 1, which is in the “ON” position.

  
NOTE: The DIP switches should be changed only when there is no power to the 
controller. Turn off disconnect switches and remove power to the controller before 
changing a DIP switch. A fault will be indicated if a switch is changed with the 
controller powered.

  
REMARQUE : Les commutateurs DIP ne doivent être changés que si le contrôleur 
est hors tension. Mettez les interrupteurs sur arrêt et mettez le contrôleur hors 
tension avant de changer un commutateur DIP. Une panne sera indiquée en cas de 
changement d’un commutateur quand le contrôleur est sous tension.

  
CAUTION: The TriStar is shipped with all the switches in the “OFF” position. Each 
switch position must be confirmed during installation. 
A wrong setting could cause damage to the load or other system 
components.

  
PRUDENCE : Le TriStar est expédié avec tous les interrupteurs en position « ARRÊT ». 
La position de chaque interrupteur doit être confirmée pendant l’installation. Un 
mauvais réglage peut endommager la charge ou d’autres composants du système.

The DIP switch settings described below are for Load and Lighting Control only. 

The DIP switches are shipped in the OFF position. With switches 2-8 in 
the OFF position, the following functions are present:

           Switch  Function
1  Must be “ON” for Load Control
2, 3  Auto voltage select
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4, 5, 6 Lowest LVD = 11.1V
7  Not used (selects diversion mode)
8  Not used

To configure your TriStar for the Load Control you require, follow the DIP switch 
adjustments described below. To change a switch from OFF to ON, slide the switch 
up toward the top of the controller. Make sure each switch 
is fully in the ON or OFF position.

DIP Switch Number 1 - Control Mode: Load & LightingControl
 Mode  Switch 1

                 Charging             Off
             Load/Lighting             On

1 2 3 4 5 6 7 8

DIPONON

OFF

Figure 2.3 - Step 3  DIP Switch #1

For Load or Lighting Control mode, move the DIP switch to the ON position as 
shown.

DIP Switches Number 2,3 - System Voltage:
 Voltage Switch 2 Switch 3

 Auto Off Off
 12 Off On
 24 On  Off
 48 On On

Auto Select

1 2 3 4 5 6 7 8

DIPON

12 Volts

1 2 3 4 5 6 7 8

DIPON

ON

OFF

24 Volts

1 2 3 4 5 6 7 8

DIPON

48 Volts

1 2 3 4 5 6 7 8

DIPON

Figure 2.3 - Step 3 DIP Switches # 2,3

The auto voltage selection occurs when the battery is connected and the 
TriStar starts-up. There should be no loads on the battery that might cause 
a discharged battery to indicate a lower system voltage.

The DIP switch selectable voltages are for 12V, 24V or 48V lead-acid 
batteries. Although the “auto voltage” selection is very dependable, it is 
recommended to use the DIP switches to secure the correct system voltage.

DIP Switches Number 4,5,6 - Load Control Algorithm:

For normal Load Control Mode, set the DIP switches 4,5,&6 according to the table 
below. For Lighting Control, see the table and Figure 2.4 on the next page.

 LVD Switch 4 Switch 5 Switch 6
 11.1 Off Off Off
 11.3 Off Off On
 11.5 Off  On Off
 11.7 Off On On
 11.9 On  Off Off
 12.1 On Off On
 12.3 On On Off
 Custom On On On

LVD 11.1V

1 2 3 4 5 6 7 8

DIPON

LVD 11.3V

1 2 3 4 5 6 7 8

DIPON

LVD 11.5V

1 2 3 4 5 6 7 8

DIPON

LVD 11.7V

1 2 3 4 5 6 7 8

DIPON

ON

OFF

LVD 11.9V

1 2 3 4 5 6 7 8

DIPON

LVD 12.1V

1 2 3 4 5 6 7 8

DIPON

LVD 12.3V

1 2 3 4 5 6 7 8

DIPON

Custom

1 2 3 4 5 6 7 8

DIPON

Figure 2.3 - Step 3 DIP Switch # 4,5,6

Select one of the 7 standard load control algorithms, or select the “custom” 
DIP switch for special custom settings using the PC software. 

Refer to Section 5.1 for the 7 standard LVD settings, LVDR reconnect settings, and 
current compensation values. 
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DIP Switches Number 4,5,6 - Lighting Control Algorithm:

For Lighting Control mode, set the DIP switches 4,5,& 6 according to the table 
below.

 hrs hrs
 after before
 Sunset Sunrise Switch 4 Switch 5 Switch 6
 6 0 Off Off Off
 8 0 Off Off On
 10 0 Off  On Off
 3 1 Off On On
 4 2 On  Off Off
 6 2 On Off On
          Dusk to Dawn  On On Off
               Custom        On On On

6 hours
after sunset

1 2 3 4 5 6 7 8

DIPON

1 2 3 4 5 6 7 8

DIPON

1 2 3 4 5 6 7 8

DIPON

1 2 3 4 5 6 7 8

DIPON

ON

OFF 1 2 3 4 5 6 7 8

DIPON

1 2 3 4 5 6 7 8

DIPON

1 2 3 4 5 6 7 8

DIPON

1 2 3 4 5 6 7 8

DIPON

8 hours
after sunset

10 hours
after sunset

3 hours
after sunset,

1 hour
before sunrise

4 hours
after sunset,

2 hours
before sunrise

6 hours
after sunset,

2 hours
before sunrise

Dusk to Dawn

Custom Settings

Figure 2.4 - Step 3 DIP Switch # 4,5,6

Select one of the 7 standard Lighting Control algorithms, or select the “custom” DIP 
switch for special custom settings using the PC software. 

The default LVD and LVD reconnect settings for Lighting Control are listed below. These 
values can be changed in custom settings.

  LVD 11.40 Volts
  LVDR 13.00 Volts

DIP Switch Number 7 - Must be OFF:
 Switch 7 
 Off

OFF

1 2 3 4 5 6 7 8

DIPONON

OFF

Figure 2.3 - Step 3 DIP Switch # 7

In Load Control and Lighting modes, DIP switch #7 must be in the OFF position.

DIP Switch Number 8 - Lighting Control:
  Control  Switch 8
  Lighting Disabled  Off
  Lighting Enabled  On

 

Lighting
OFF

1 2 3 4 5 6 7 8

DIPONON

OFF

Lighting
ON

1 2 3 4 5 6 7 8

DIPON

Figure 2.3 - Step 3 DIP Switch # 8

To enable lighting control, DIP switch #8 must be in the ONposition.

 NOTE: Confirm all dip-switch settings before going to the next installation steps.

  
REMARQUE : Confirmez les réglages de tous les commutateurs dip avant de passer 
aux étapes suivantes d’installation.
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Appendix 2 -  Diversion Charge Control DIP Switch Settings

The Diversion Charge Control functions that can be adjusted with the DIP 
switches follow:

Control Mode/
Load (1)

   System Voltage (2,3)

      Diversion Charge 
        Algorithm (4,5,6),6),6

             Select Diversion Mode (7)

                 Battery Equalization (8)  

1 2 3 5 6 8

DIPONON

OFF

Figure 2.3 - Step 3 (Diversion) DIP Switch Functions

As shown in the diagram, all the positions are in the “OFF” position except 
switch number 1, which is in the “ON” position.

  
NOTE: The DIP switches should be changed only when there is no power to the 
controller. Turn off disconnect switches and remove all power to the controller 
before changing a DIP switch. A fault will be indicated if a switch is changed with 
the controller powered.

  
REMARQUE : Les commutateurs DIP ne doivent être changés que si le contrôleur 
est hors tension. Mettez les interrupteurs sur arrêt et mettez le contrôleur hors 
tension avant de changer un commutateur DIP. Une panne sera indiquée en cas de 
changement d’un commutateur quand le contrôleur est sous tension.

  
CAUTION: The TriStar is shipped with all the switches in the “OFF” 
position. Each switch position must be confirmed during instal-
lation. A wrong setting could cause damage to the battery or 
other system components.

  
PRUDENCE : Le TriStar est expédié avec tous les interrupteurs en position « ARRÊT ». 
La position de chaque interrupteur doit être confirmée pendant l’installation. Un 
mauvais réglage peut endommager la charge ou d’autres composants du système.

The DIP switch settings described below are Diversion Charge Control only. 

The DIP switches are shipped in the OFF position. With switches 2-8 in the OFF 

I I

position, the following functions are present:

Switch   Function  
                     1   Must be “ON” (load control)
                   2, 3   Auto voltage select
                 4, 5, 6   Lowest battery charging voltage
                     7   Must turn “ON” to select Diversion
                     8   Manual Equalization

To configure your TriStar for the diversion battery charging and control you require, 
follow the DIP switch adjustments described below. To change a switch from OFF to 
ON, slide the switch up toward the top of the controller. Make sure each switch is 
fully in the ON or OFF position.

DIP Switch Number 1 - Control Mode: Solar Battery Charging
 Control Switch 1

 Charging Off
 Load On

1 2 3 4 5 6 7 8

DIPONON

OFF

Figure 2.3 - Step 3  DIP Switch #1

For the Diversion Charge Control mode, move the DIP switch to the ON 
position as shown.

DIP Switches Number 2,3 - System Voltage:
 Voltage Switch 2 Switch 3

 Auto Off Off
 12 Off On
 24 On  Off
 48 On On

Auto Select

1 2 3 4 5 6 7 8

DIPON

12 Volts

1 2 3 4 5 6 7 8

DIPON

ON

OFF

24 Volts

1 2 3 4 5 6 7 8

DIPON

48 Volts

1 2 3 4 5 6 7 8

DIPON

Figure 2.3 - Step 3 DIP Switches # 2,3

The auto voltage selection occurs when the battery is connected and the 
TriStar starts-up. There should be no loads on the battery that might cause 
a discharged battery to indicate a lower system voltage.

The DIP switch default voltages are for 12V, 24V or 48V lead-acid 
batteries. Although the “auto voltage” selection is very dependable, it is 
recommended to use the DIP switches to secure the correct system voltage.

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 918 of 1899



62 A P P E N D I C E S 63 M O R N I N G S T A R  C O R P O R A T I O N

Appendices

DIP Switches Number 4,5,6 - Diversion Charge Control:
Battery Type PWM Switch 4 Switch 5 Switch 6

 1 13.8 Off Off Off
 2 14.0 Off Off On
 3 14.2 Off  On Off
 4 14.4 Off On On
 5 14.6 On  Off Off
 6 14.8 On Off On
 7 15.0 On On Off
 8 Custom On On On

DIV 13.8V

1 2 3 4 5 6 7 8

DIPON

DIV 14.0V

1 2 3 4 5 6 7 8

DIPON

DIV 14.2V

1 2 3 4 5 6 7 8

DIPON

DIV 14.4V

1 2 3 4 5 6 7 8

DIPON

ON

OFF

DIV 14.6V

1 2 3 4 5 6 7 8

DIPON

DIV 14.8V

1 2 3 4 5 6 7 8

DIPON

DIV 15.0V

1 2 3 4 5 6 7 8

DIPON

Custom

1 2 3 4 5 6 7 8

DIPON

Figure 2.3 - Step 3 DIP Switches # 4,5,6

Select one of the 7 standard diversion charging algorithms, or select the “custom” 
DIP switch for special custom settings using the PC software. 

Refer to Section 6.3 for information describing the 7 standard diversion charging 
algorithms. Refer to Section 9.0 of this manual for battery charging information. 

DIP Switch Number 7 - Select Diversion:
 Switch 7 

 On

1 2 3 4 5 6 7 8

DIPONON

OFF

Figure 2.3 - Step 3 DIP Switch # 7

In the Diversion Charge Control mode, DIP switch #7 must be in the ON 
position.

DIP Switch Number 8 - Battery Equalization:
 Equalize Switch 8

Manual Off
Auto On

Manual

1 2 3 4 5 6 7 8

DIPON

Automatic

1 2 3 4 5 6 7 8

DIPON

ON

OFF

Figure 2.3 - Step 3 DIP Switch # 8

In the Auto Equalization mode (switch #8 On), battery equalization will 
automatically start and stop according to the battery program selected by 
the DIP switches 4,5,6 above. See Section 6.0 for detailed information about 
each standard diversion battery charging algorithm and equalization.

In the Manual Equalization mode (switch #8 Off ), equalization will occur 
only when manually started with the pushbutton. Automatic starting of 
equalization is disabled. The equalization will automatically stop per the 
battery algorithm selection.

In both cases (auto and manual mode), the pushbutton can be used to start 
and stop battery equalization.

 NOTE: Confirm all dip-switch settings before going to the next installation steps.

  
REMARQUE : Confirmez les réglages de tous les commutateurs dip avant de passer 
aux étapes suivantes d’installation.
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Appendix 3 - LED Indications

LED Display Explanation:
G = green LED is lit
Y = yellow LED is lit
R = red LED is lit
G/Y = Green and Yellow are both lit at the same time
G/Y - R = Green & Yellow both lit, then Red is lit alone
Sequencing (faults) has the LED pattern repeating until the fault is cleared

1. General Transitions:
• Controller start-up G - Y - R (one cycle)
• Pushbutton equalize start G/Y/R - G/Y/R - G (one cycle)
• Pushbutton equalize stop G/Y/R - G/Y/R - R (one cycle)
• Battery service is required all 3 LEDs blinking until service is reset

2. Battery Status
• General state-of-charge see battery SOC indications below
• PWM absorption G blinking (1/2 second on / 1/2 second off ) 

• Equalization state G fast blink (2 to 3 times per second)
• Float state G slow blink (1 second on / 1 second off )

Battery State-of-Charge LED Indications (when battery is charging):
• G on 80% to 95% SOC
• G/Y on 60% to 80% SOC
• Y on 35% to 60% SOC
• Y/R on 0% to 35% SOC
• R on battery is discharging

  LOAD & LIGHTING CONTROL

   
   LVD+
   LVD+
   LVD+
   LVD+
   LVD

The load status LEDs are determined by the LVD voltage plus the specified 
transition voltages. As the battery voltage rises or falls, each voltage transition 
will cause a change in the LEDs.

3.  Faults & Alarms
• Short circuit - solar/load R/G - Y sequencing
• Overload - solar/load R/Y - G sequencing 
• Over-temperature R - Y sequencing
• High voltage disconnect R - G sequencing
• Reverse polarity - battery no LED’s are lighted 
• Reverse polarity - solar No fault indication 
• DIP switch fault R - Y - G sequencing
• Self-test faults R - Y - G sequencing
• Temperature probe (RTS) R/Y - G/Y sequencing
• Battery voltage sense R/Y - G/Y sequencing

G
G/Y

Y
Y/R

R-Blinking
R-LVD

12V  24V 48V
0.60V 1.20V 2.40V
0.45V 0.90V 1.80V
0.30V 0.60V 1.20V
0.15V 0.30V 0.60V
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Three-FuncTion Solar conTroller

45 or 60 amps 
at 12-48 volts
45 or 60 amps 
at 12-48 volts

Morningstar’s TriStar Controller is a three-function controller 
that provides reliable solar battery charging, load control or 
diversion regulation. The controller operates in one of these 
modes at a time and two or more controllers may be used  
to provide multiple functions.

The TriStar uses advanced technology and automated  
production to provide exciting new features at a competitive 
cost. The optional TriStar meter is the most sophisticated 
and informative controller meter on the market. The  
controller is UL listed and is designed for both solar  
home systems and professional applications.

Key Features and Benefits

highest reliability
Large heat sink 1 2 3 4 5 6 7 8 9 10 11 12 and conservative design 
enables operating at full ratings to 60°C.  
No need to de-rate. 

More Power
Ratings to 60A at 48VDC will handle solar 
arrays up to 4kW.

communications capability
RS-232 1 2 3 4 5 6 7 8 9 10 11 12 connects to a personal computer  
for custom settings, data logging and remote 
monitoring and control.

Fully adjustable
DIP switch 1 2 3 4 5 6 7 8 9 10 11 12 provides user with a choice  
of 7 different digital presets and custom 
settings via RS-232.

extensive electronic Protections
Fully protected against reverse polarity,  
short circuit, overcurrent, high temperature  
and overvoltage.

Simple Mechanical interface
Larger power terminals 1 2 3 4 5 6 7 8 9 10 11 12 and conduit 
knockouts 1 2 3 4 5 6 7 8 9 10 11 12. Extra space for wire turns.  
Fits on power panels.

Better Battery charging
Connecting battery sense wires 1 2 3 4 5 6 7 8 9 10 11 12 and  
optional remote temperature sensor  1 2 3 4 5 6 7 8 9 10 11 12 will 
improve control accuracy. Constant voltage  
series PWM algorithm increases battery  
capacity and life.

More information
3 LED’s 1 2 3 4 5 6 7 8 9 10 11 12 to indicate status, faults and  
alarms. Optional meter 1 2 3 4 5 6 7 8 9 10 11 12 displays extensive 
system and controller information, automatic 
self-test and reset capabilities. Meter 
connection via RJ-11 phone jack 1 2 3 4 5 6 7 8 9 10 11 12. 

easy to reset
Pushbutton 1 2 3 4 5 6 7 8 9 10 11 12 provides manual reset and  
stop/start battery equalization or load 
disconnect.

low Telecom noise
DIP switch setting will change PWM to  
“On-Off” battery charging.

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 121 2 3 4 5 6 7 8 9 10 11 12
1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 121 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

1 2 3 4 5 6 7 8 9 10 11 12

Product shown with optional meter.
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WarranTy: Five year warranty period. contact Morningstar or your authorized distributor for complete terms.

1098 Washington crossing road 
Washington crossing, Pa 18977 uSa 
Tel: 215-321-4457  Fax: 215-321-4458 
e-mail: info@morningstarcorp.com 
Website: www.morningstarcorp.com

PRINtED IN USA 212E-R1-12/07

auThorized MorningSTar diSTriBuTor:

•  Constant voltage series PWM design to 
provide highly efficient battery charging 

•  4-stage charging to increase battery 
capacity and life: bulk charge, PWM 
regulation, float and equalize

•  Parallel for larger solar arrays up to  
300 amps or more

•  Starts large loads including motors and 
pumps with no damage to controller

•  Allows inrush current to 300 amps

•  Electronic short-circuit and overload 
protection with automatic reconnect

•  LVD is current compensated and has a  
delay to avoid false disconnects

•  May be used for solar, wind or  
hydroelectric

•  To protect against battery overcharge, 
excess energy is diverted from primary 
battery to a secondary battery or  
alternate DC resistive load

•  PWM reduces power into diversion load 
during overcurrent conditions

 Charge Control load Control diversion Control

electrical Specifications
•  Rated solar, load or diversion current: 

   TriStar-45 45A 
 TriStar-60 60A

•  System Voltage 12-48V 

•  Accuracy 12/24V:     0.1% ±50mV 
 48V:          0.1% ±100mV   

•  Min. voltage to operate 9V

•  Max. solar voltage (Voc) 125V

•  Self-consumption: 
 Controller <20mA 
 Meter 7.5mA

environmental Specifications
•  Operating ambient temperature:  

 Controller –40°C to +60°C 
 Meter –40°C to +60°C

•  Storage temperature: –55°C to +85°C

•  Humidity: 100% (non-condensing)

•  Tropicalization: Conformal coating on 
both sides of all printed circuit boards

electronic Protections
•  Reverse polarity protection (any combination)

•  Short-circuit protection

•  Overcurrent protection

•  Lightning and transient surge protection 
using 4500W transient voltage 
suppressors

•  High temperature protection via 
automatic current reduction or  
complete shut down

•  Prevents reverse current from battery  
at night

Mechanical Specifications
•  Dimensions:  Height: 26.0cm/10.3 inch 

Width: 12.7cm/5.0 inch 
Depth: 7.1cm/2.8 inch

•  Weight: 1.6 kg/3.5 lb

•  Largest Wire: 35mm2/2 AWG

•   Conduit  Eccentric 2.5/3.2 cm 
knockouts: (1.0/1.25 inch)

•  Enclosure: Type 1, indoor rated

TriStar options:
•  TriStar Meter — 2 x 16 display mounts  

to controller and provides system and 
controller information, data logging,  
bar graphs and choice of 5 languages

•  TriStar Remote Meter — Includes  
30 meters of cable for mounting meter 
away from the controller

•  Remote Temperature Sensor —  
Provides temperature compensated 
charging by measuring temperature at 
the battery (10 meter cable)

certifications
•  CE Compliant

•  UL Listed (UL 1741)

•  cUL (CSA-C22.2 No.107.1-95)

•  Complies with U.S. National  
Electric Code

•  Manufactured in a certified  
ISO 9001 facility

13.5v  25c 12.3A
1234.5Ah   FLOAT

14.4
12.3

V    1135 7Ah
V    11.3 kWh

V
A

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 924 of 1899



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TriStar MODBUS Specification 
Morningstar Corporation 

 
V 04 

6 September 2012 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 925 of 1899



TriStar MODBUS Specification    V 04 

http://www.morningstarcorp.com 2/30  7 September 2012 

Contents 
 

CONTENTS........................................................................................................................................................... 2 

PARAMETERS..................................................................................................................................................... 3 

SUPPORTED MODBUS FUNCTIONS ............................................................................................................. 4 
READ HOLDING REGISTERS (0X03) AND READ INPUT REGISTERS (0X04) ............................................................................. 4 
EEPROM ................................................................................................................................................................................ 5 
CALIBRATION VALUES ............................................................................................................................................................ 6 
READ COILS (0X01), READ DISCRETE INPUTS (0X02), WRITE SINGLE COIL (0X05) .............................................................. 6 
LOGGED DATA                                                     7 
WRITE SINGLE REGISTER (0X06) ..................................................................................................................................... ….. 8 
READ DEVICE IDENTIFICATION (0x2B, subcode 0x0E)                              8 

VARIABLES AND DEFINITIONS .................................................................................................................. 10 
READ HOLDING AND READ INPUT REGISTERS...................................................................................................................... 10 
EEPROM VALUES ................................................................................................................................................................ 13 
CALIBRATION VALUES ..................................................................................................................................................... 22 
COILS ................................................................................................................................................................................... 23 

EXAMPLES ........................................................................................................................................................ 25 
SCALING ............................................................................................................................................................. 25 

APPENDIX .......................................................................................................................................................... 26 
ALARM BITS TABLE .............................................................................................................................................................. 26 
FAULT BITS TABLE ............................................................................................................................................................... 26 
LIGHTING BITS CONFIGURATION .......................................................................................................................................... 27 

REFERENCES .................................................................................................................................................... 30 

DOCUMENT REVISION HISTORY............................................................................................................... 30 

 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 926 of 1899



TriStar MODBUS Specification    V 04 

http://www.morningstarcorp.com 3/30  7 September 2012 

 
Parameters 
 
The TriStar supports communication via its serial RS-232 interface and uses the industry standard MODBUS 
application protocol.  This document assumes the user is familiar with the MODBUS protocol and its 
terminology.  Please refer to the documents listed in the References section for more information. 
 
Modbus™ is a trademark of Modicon, Inc. 
 
The TriStar supports RTU mode only. 
16bit MODBUS addresses (per the modbus.org spec)  
The serial communication parameters are 

 BPS: 9600 baud 
 Parity: None 
 Data bits: 8 
 Stop bits: 2 
 Flow control: None 

All addresses listed are for the request PDU.   
The TriStar defaults to server address of 0x01. 
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Supported Modbus Functions 
 
Read Holding Registers (0x03) and Read Input Registers (0x04) 
 

RAM 
PDU 
Addr 

Logical 
Addr 

Variable name Variable description Unit
s 

Scaling or 
Range 

0x0000 1  Internal Use   
0x0001 2  Internal Use   
0x0002 3  Internal Use   
0x0003 4  Internal Use   
0x0004 5  Internal Use   
0x0005 6  Internal Use   
0x0006 7  Internal Use   
0x0007 8  Internal Use   
0x0008 9 adc_vb_f Battery voltage, filtered (τ ≈ 2.5s) V n·96.667·2-15 
0x0009 10 adc_vs_f Battery sense voltage, filtered (τ ≈ 2.5s) V n·96.667·2-15 
0x000A 11 adc_vx_f Array/Load voltage, filtered (τ ≈ 2.5s) V n·139.15·2-15 
0x000B 12 adc_ipv_f Charging current, filtered (τ ≈ 2.5s) A n·66.667·2-15 
0x000C 13 adc_iload_f Load current, filtered (τ ≈ 2.5s) A n·316.67·2-15 
0x000D 14 Vb_f Battery voltage, slow filter (τ ≈ 25s) V n·96.667·2-15 
0x000E 15 T_hs Heatsink temperature ºC -128 to +127 
0x000F 16 T_batt Battery temperature (RTS connected) 

(0x80 if not connected) 
ºC -128 to +127 

0x0010 17 V_ref Charge regulator reference voltage V n·96.667·2-15 
0x0011 18 Ah_r_HI Ah resetable, HI word Ah n·0.1 
0x0012 19 Ah_r_LO Ah resetable, LO word -  
0x0013 20 Ah_t_HI Ah total, HI word Ah n·0.1 
0x0014 21 Ah_t_LO Ah total, LO word -  
0x0015 22 hourmeter_HI hourmeter, HI word h 0 to (224-1) 
0x0016 23 hourmeter_LO hourmeter, LO word -  
0x0017 24 Alarm_LO alarm bitfield -  
0x0018 25 fault fault bitfield -  
0x0019 26 dip_switch dip switch settings at power on 

switch[1..8] in bits[0..7] 
-  

0x001A 27 control_mode Control mode (0=charge, 1=load, 
2=diversion) 

-  

0x001B 28 control_state Control state -  
0x001C 29 d_filt PWM Duty Cycle - 0-255 
0x001D 30 Alarm_HI* Alarm bitfield (continued from 0x0017) -  
*Note: Alarm_HI(0x001D) not addressable for software version 1.04.02 or older. 
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EEPROM 
PDU 
Addr 

Logical 
Addr 

Variable name Variable description Write 
allowed 

Units Scaling or 
Range 

   Charge and diversion mode    
0xE000 57345 EV_reg Regulation voltage @ 25ºC  V n·96.667·2-

15 
0xE001 57346 EV_float Float voltage @ 25ºC 

Set to zero to disable float 
 V n·96.667·2-

15 
0xE002 57347 Et_float time before entering float  s 0-(216-1) 
0xE003 57348 Et_floatlb time before entering float due to low battery  s 0-(216-1) 
0xE004 57349 EV_floatlb_trip Voltage that triggers low battery float time  V n·96.667·2-

15 
0xE005 57350 EV_float_cancel Voltage that cancels float  V n·96.667·2-

15 
0xE006 57351 EV_eq Equalize voltage @ 25ºC 

Set to zero to disable equalize 
 V n·96.667·2-

15 
0xE007 57352 Et_eqcalendar days between eq cycles  days 0-255 
0xE008 57353 Et_eq_above equalize time limit above Vreg  s 0-(216-1) 
0xE009 57354 Et_eq_reg equalize time limit at Veq  s 0-(216-1) 
0xE00A 57355 EV_tempcomp LSB only (note 2-16 scaling, negative sign is 

assumed) 
 V n·96.667·2-

16 
0xE00B 57356 EV_hvd High Voltage Disconnect @ 25ºC 

Set to zero to disable HVD 
 V n·96.667·2-

15 
0xE00C 57357 EV_hvr High Voltage Reconnect  V n·96.667·2-

15 
0xE00D 57358 Etmr_eqcalendar days since last equalize  days 0-255 
0xE00E 57359 Et_float_exit_cum Cum. time at 100% duty cycle, exit float  s 0-(216-1) 
0xE041 57410 Ed_float_enter Duty Cycle to begin Float transition counter  % 0-100 
0xE042 57411 Eb_diversion_pwm Diversion regulation type (PWM or On-Off)  - 0 or 1 
   Load mode    
0xE00F 57360 EV_lvd Low Voltage Disconnect  V n·96.667·2-

15 
0xE010 57361 EV_lvr Low Voltage Reconnect  V n·96.667·2-

15 
0xE011 57362 EV_lhvd Load High Voltage Disconnect 

Set to zero to disable HVD 
 V n·96.667·2-

15 
0xE012 57363 EV_lhvr Load High Voltage Reconnect  V n·96.667·2-

15 
0xE013 57364 ER_icomp LVD Load current compensation  Ω n·0.305·2-16 
0xE014 57365 Et_lvd_warn LVD warning timeout  s n*0.1 
   Lighting Mode    
0xE015 57366 Et_sun1 Lighting Time after sunset  s (signed) 
0xE016 57367 Et_sun2 Lighting time before sunrise  s (signed) 
0xE017 57368 Eb_light_config Lighting Configuration Bits  -  
0xE018 57369 EV_night_max Night time threshold – Array Voc  V n·139.15·2-

15 
0xE019 57370 EV_day_min Morning threshold for timing – Array Voc  V n·139.15·2-

15 
0xE01A 57371 EV_relaxed_day Morning threshold for lighting – Array Voc  V n·139.15·2-

15 
   Common Values    
0xE01B 57372 EV_soc_g_gy common, LED green to green/yellow limit  V n·96.667·2-
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15 
0xE01C 57373 EV_soc_gy_y LED green/yellow to yellow limit  V n·96.667·2-

15 
0xE01D 57374 EV_soc_y_yr LED yellow to yellow/red limit  V n·96.667·2-

15 
0xE01E 57375 EV_soc_yr_r LED yellow/red to red limit  V n·96.667·2-

15 
0xE01F 57376 ETb_max Max battery temp compensation limit  ºC -128 to +127 
0xE020 57377 ETb_min Min battery temp compensation limit  ºC -128 to +127 
0xE021 57378 Emb_tristar_id Modbus TriStar server ID  - 1-247 
0xE022 57379 Et_batt_service days between battery service intervals  days 0-255 
0xE023 57380 Etmr_batt_service days since last battery service  days 0-255 
0xE026 57383 Ehourmeter_LO hourmeter  h 0 to (224-1) 
0xE027 57384 Ehourmeter_HI     
0xE028 57385 EAh_r_LO Resetable Ah low byte  Ah n·0.1 
0xE029 57386 EAh_r_HI Resetable Ah high byte    
0xE02A 57387 EAh_t_LO Total Ah low byte  Ah n·0.1 
0xE02B 57388 EAh_t_HI Total Ah high byte    
0xE02C 57389 EkWh Kilowatt hours    
0xE02D 57390 EVb_min Minimum battery voltage  V n·96.667·2-

15 
0xE02E 57391 EVb_max Maximum battery voltage  V n·96.667·2-

15 
0xE040 57409 Emb_meterbus_id TriStar MeterBus ID  - 1-15 
 

Calibration Values 
PDU 
Addr 

Logical 
Addr 

Variable name Variable description Scaling or 
Range 

0xF000 61441 serial[1],[0] serial number (8 byte ASCII string)  
0xF001 61442 serial[3],[2]   
0xF002 61443 serial[5],[4]   
0xF003 61444 serial[7],[6]   
0xF004 61445 K_gain_adc_vb48 Battery voltage divider calibration, 48V mode n·2-15 
0xF005 61446 K_gain_adc_vb1224 Battery voltage divider calibration, 12/24V mode n·2-15 
0xF006 61447 K_gain_adc_ic Charge current calibration n·2-15 
0xF007 61448 K_gain_adc_il Load current calibration n·2-15 
0xF008 61449 K_gain_adc_vs Sense voltage calibration n·2-15 
0xF009 61450 K_gain_adc_vx Array/Load voltage divider calibration n·2-15 
0xF00A 61451 K_hw ver[major, minor] MSB: hardware version major 

LSB: hardware version minor 
 

0xF00B 61452 calib_state, K_amp60 MSB: calib_state = 0x5A if calibrated 
LSB: K_amp60 = 0x01 if TS60, 0x00 if TS45 

 

0xF00C-
0xF03F 

61453-
61504 

unused   

 
 
Read Coils (0x01), Read Discrete Inputs (0x02), Write Single Coil (0x05) 
 

PDU 
Addr 

Logical 
Addr 

Variable description 

0x0000 1 Equalize triggered 
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0x0001 2 Disconnect (1 will force control into a disconnect state) 
... 3-16 reserved 

0x0010 17 Clear Ah resetable (set only, will always read 0) 
0x0011 18 Clear Ah total (set only, will always read 0) 
0x0012 19 Clear kWh (set only, will always read 0) 
0x0013 20 Reset batt service reminder (set only, will always read 0) 
0x0014 21 Clear faults (set only, will always read 0) 
0x0015 22 Clear alarms (set only, will always read 0) 
0x0016 23 Force EEPROM update (set only, will always read 0) 
0x0017 24 LVD override for one cycle (set only, will always read 0) 

... 25-254 reserved 
0x00FF 256 Reset control  
 
 
 

Logged Data 
The TriStar (firmware v13 and later) stores approximately 90 days of data. This data is stored in a circular 
buffer where the oldest data is over-written by the newest data. The log data must be requested and sorted into 
correct order before the data will be useful. 
 

• The logged data is mapped from 0x8000-0x8600 (3kB) 
• The data consists of up to 96 blocks of data. (One block is generally one day w/ some exceptions) 
• Each block is 32bytes (16 modbus variables) 
• It is written in a circular buffer format.  All blocks must be read and then put in linear order via the 

hourmeter field.  Ignore blocks w/ hourmeters of 0x000000 or 0xFFFFFF.  The largest hourmeter block 
is the most recent. 

 
PDU 
Addr 

Logical 
Addr 

Variable name Variable description 

0x8000-
8010 

32769-
32785 

logger[0]  

… …   
0x85F0-
8600 

34289 - 
34305 

logger[95]  

 
Data is stored in big endian format. 
 
Shared Variables: 
struct { 
 Uint24 hourmeter; 
 Uint16 Logger_flags; 
 Uint24 alarm_daily; 
 Uint16 Vb_max_daily; 
 Uint16 Vb_min_daily; 
 Uint16 Ah_daily; 
 Uint16 Fault_daily; 
 Uint8 Tb_min_daily; 
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 Uint8 Tb_max_daily; 
} 
Charge Control Variables: 
struct { 
 Uint16 T_ab_daily; 
 Uint16 T_eq_daily; 
 Uint16 T_fl_daily; 
 Uint16 NO DATA[4]; 
} 
Load Control Variables: 
struct { 
 Uint16 T_loadon_daily; 
 Uint16 NO DATA[6]; 
} 
 

Byte 
Offset 

Variable name Bytes Variable description Units Scaling or 
Range 

Shared Log Variables 
0 Hourmeter 3  h 0 to (224-1) 
3 Logger_flags 2  -  
5 Alarm_daily 3 Alarm bitfield – daily -  
8 Vb_max_daily 2 Vb minimum voltage – daily V n·100·2-15 
10 Vb_min_daily 2 Vb maximum voltage – daily V n·100·2-15 
12 Ah_daily 2 Ah – daily Ah n·0.1 
14 Fault_daily 2 Fault bitfield – daily -  
16 Tb_min_daily 1 Battery temp. minimum – daily ºC -128 to +127 
17 Tb_max_daily 1 Battery temp. maximum – daily ºC -128 to +127 

Charge Only Log Variables 
18 T_ab_daily 2 Time in absorption – daily  s 0-(216-1) 
20 T_eq_daily 2 Time in equalization – daily s 0-(216-1) 
22 T_fl_daily 2 Time in float – daily s 0-(216-1) 
24-31   No Data   

Load Only Log Variables 
18 T_loadon_daily 2 Time load on – daily  s 0-(216-1) 
20-31   No Data   
 
 
 
Write Single Register (0x06) 
Any write to EEPROM will set an “EEPROM changed” fault.  The control must be reset to clear this fault. 
Note: No verify is performed on the write. 
 
See EEPROM table in Read Input Registers(0x04). 
 
 
Read Device Identification (0x2B, subcode 0x0E) 
Only supports “basic device identification (stream access)” (ID code 0x01) 
Object Id Object Name/Description Typical Value 
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0x00 VendorName “Morningstar Corp.” 
0x01 Product Code “TS-45” or “TS-60” 
0x02 MajorMinorRevision 

(hardware major.minor. software revision) 
“v01.01.01” 
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Variables and Definitions 
 

Variable_name  
[Logical Address][PDU Address] (Units). Short description.  
Definition. 
 

Read Holding and Read Input Registers 
Located in processor RAM, updated continuously. 
 

adc_vb_f  
[09][0x008] (V). battery voltage, filtered.  
Voltage measured directly at the battery connection on the TriStar. 

 

adc_vs_f  
[10][0x009] (V). battery sense voltage.  
Voltage reading at the Battery Sense terminals. Battery sense provides the processor with an accurate 
reading of the battery voltage directly at the battery. The Battery Sense wires carry little current and 
therefore do not have a significant voltage drop between the battery and controller, providing accurate 
battery voltage measurement. 

 

adc_vx_f  
[11][0x00A] (V). solar or load voltage.  
Depending on the control mode(Solar, Load, Diversion), Vx is the terminal voltage of the PV or load 
connection. 

 

adc_ipv_f  
[12][0x00B] (A). solar current, filtered.   
Slow filtered charging current value as measured by on-board shunts. 

 

adc_iload_f  
[13][0x00C] (A). load current, filtered.   
Slow filtered load current value as measured by on-board shunts. 

 

Vb_f  
[14][0x00D] (V). battery voltage, slow filtered.  
Voltage measured directly at the battery connection on the TriStar. This value is heavily filtered and 
takes several seconds to settle if changes in voltage occur. 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 934 of 1899



TriStar MODBUS Specification    V 04 

http://www.morningstarcorp.com 11/30  7 September 2012 

 

T_hs  
[15][0x00E] (C). heatsink temperature.  
An on-board thermistor reports the measured temperature of the heatsink. This value is used for over 
temperature protections. 

 

T_batt  
[16][0x00F] (C). battery temperature.  
If the optional battery temperature sensor is attached, this variable reports measured battery temperature. 

 

V_ref  
[17][0x010] (V). Regulation Voltage. Target voltage to which the battery will be charged. This value is 

temperature compensated.  
 

Ah_r_HI / Ah_r_LO  
[18,19][0x011,0x012] (Ah). Resetable amp-hours.  
High and low bytes that record accumulated amp-hours. This amp-hour counter can be reset often to 
track short term Ah accumulations. 

 

Ah_t_Hi / Ah_t_LO   
[20,21][0x013, 0x014] (Ah).total amp-hours. .  
High and low bytes that record accumulated amp-hours. This amp-hour counter tracks accrued Ah for 
extensive periods of time. 

 

hourmeter_HI / hourmeter_LO  
[22,23][0x015, 0x016] ().hour meter counter.  
Reports total hours of operation since installed. 

 

alarm_HI / alarm_LO  
[30,24][0x01D,0x017] (bit-field).self diagnostic alarms.  
Reports alarms identified by self diagnostics. Each bit corresponds to a specific alarm. See appendix for 
alarm bits definitions. 
Note: Alarm_HI(0x001D) not addressable for software version 1.04.02 or older. 
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fault  
[25][0x018] (bit-field). self diagnostic faults.  
Reports faults identified by self diagnostics. Each bit corresponds to a specific fault. See appendix for 
fault bits definitions. 

 

dip_switch  
[26][0x019] (bit-field). dip switch positions.  
Each bit in the bit-field corresponds to an individual DIP switch setting. Useful for remote applications 
where access to TriStar to verify DIP positions is not feasible. 

control_mode  
[27][0x01A] (V). 
Reports the mode in which the controller is running. 

0x00=charge 
0x01=load 
0x02=diversion 
0x03=lighting 

control_state  
[28][0x01B] (V). 
Reports the current software state. 
 
Value Control State 
Charge and Diversion Modes 

0 START 
1 NIGHT CHECK 
2 DISCONNECT 
3 NIGHT 
4 FAULT 
5 BULK 
6 PWM 
7 FLOAT 
8 EQUALIZE 

Load and Lighting Modes 
0 START 
1 NORMAL 
2 LVD WARN 
3 LVD 
4 FAULT 
5 DISCONNECT 
6* NORMAL OFF 
7* OVERRIDE LVD 

* these states apply only to Lighting Mode 
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d_filt  
[29][0x01C] (%) duty cycle. Reports the PWM regulation duty cycle, 0 to 100%. 
The value ranges from 0 to 255, with 0 for 0% and 230 for 100% (values above 230 are also 100%). 
 

 
 
EEPROM Values 
EEPROM values that require updating are done so once every 24 hours. 
 

Charging and Diversion Mode 
 

 
Diagram A  Charging stages and defining variables. 
 

EV_reg  
[57345][0xE000](V). Regulation voltage @ 25ºC. 
The battery will charge at 100% charge current until battery voltage reaches this setpoint. The controller 
will begin to taper input current so that this setpoint is maintained, but not exceeded. See diagram A. 
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EV_float  
[57346][0xE001](V). Float voltage @ 25ºC  
After some period of time in regulation when the battery is fully charged, the battery will drop down to 
this lower setpoint to reduce gassing. See diagram A. 
Set to zero to disable float stage 

 

Et_float  
[57347][0xE002] time before entering float 
Defines the length of time in regulation before dropping down to the float stage. See diagram A. 

 

Et_floatlb  
[57348][0xE003] time before entering float due to low battery 
If the battery voltage dropped too low during the previous night, this value allows the user to specify a 
longer period of time before entering float stage. 

 

EV_floatlb_trip  
[57349][0xE004](V). Voltage that triggers low battery float time 
Setpoint that will trigger a longer period of time before entering float. - See Et_floatlb - 

 

EV_float_cancel  
[57350][0xE005](V). Voltage that cancels float 
Specify the battery voltage that will cancel float for the  next charge cycle. If the battery discharged too 
low the previous night, the user may want to cancel float for the next day. 

 

EV_eq  
[57351][0xE006](V). Equalize voltage @ 25ºC  
The voltage setpoint to which the battery will be equalized. Periodic equalization equalizes cell voltages, 
bubbles the electrolyte, and helps prevent sulfation of the battery. See diagram A. 
Set to zero to disable equalization 

 

Et_eqcalendar 
[57352][0xE007](days). days between eq cycles 
Specify the number of days between equalizations. Equalizing on a calendar basis ensures proper 
maintenance of certain batteries. 
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Et_eq_above  
[57353][0xE008]() equalize time limit above Vreg 
Equalization will timeout after the specified number of minutes above PWM regulation voltage. If the 
battery is charged above PWM regulation voltage but has not yet reached the equalization setpoint, this 
value serves as a safety timeout to prevent partial equalizations for extended periods of time. See 
diagram A. 
NOTE: if the regulation method is set to ON-OFF, this variable alone will determine the 
equalization length. 

 

Et_eq_reg  
[57354][0xE009] equalize time limit at Veq 
Equalization will stop after the specified number of minutes at the equalization setpoint voltage. See 
diagram A. 
 

EV_tempcomp  
[57355][0xE00A](V/C). temperature compensation. 
Battery chemistry changes with temperature. Determines the amount that regulation voltages will be 
shifted with temperature 
 

EV_hvd  
[57356][0xE00B] High Voltage Disconnect @ 25ºC  
Flag a fault/alarm if the battery voltage exceeds this setpoint. Also attempts to open the MOSFETs to 
stop charging/diversion. 
Set to zero to disable HVD 
 

EV_hvr  
[57357][0xE00C] High Voltage Reconnect 
The HVD fault/alarm will be cleared once the battery voltage drops below this setpoint. 
 

Etmr_eqcalendar  
[57358][0xE00D](days) days since last equalize 
Counter that indicates the number of days since the last equalization was administered to the batteries. 
 

Et_float_exit_cum  
[57359][0xE00E](sec) Cum. time at 100% duty cycle, exit float. Specifies the cumulative amount of time 
at 100% duty cycle(i.e. not regulating input current), before the controller leaves the float stage. Reasons 
why the controller may reach 100% duty cycle include: a load on the battery or decrease in input 
current.  
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Ed_float_enter 
[57410][0xE041](%) PWM duty cycle threshold that begins the Absorption to Float transition timer 
(Et_float, Et_floatlb). Specify a duty cycle value between 0 and 100%. Default is 15%. Battery is more 
charged at lower duty cycles. High duty cycle values (~90%) will begin float timer almost as soon as 
battery reaches regulation. Addressable in firmware v1.04.08 or higher. 

Eb_diversion_pwm 
[57411][0xE042](flag) Specify PWM or On/Off method of regulation in Diversion Control mode. A 
value of  “1” written to this register will force the TriStar to regulate in On/Off regulation mode with a 
switching frequency of ~1Hz. For systems that experience PWM noise issues that cannot be resolved 
through other means, On/Off regulation forces the TriStar to switch very slowly, eliminating noise. Any 
other value written to the register specifies the default PWM regulation method (recommended). 
Addressable in firmware v1.04.09 or higher. 
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Load Mode 

EV_lvd  
[57360][0xE00F](V). Low Voltage Disconnect 
Setpoint to determine the load turn off voltage. When the battery has discharged too far, the load should 
be turned off to prevent over-discharge of the battery. 
 

EV_lvr  
[57361][0xE010](V).  Low Voltage Reconnect 
Battery setpoint that determines when the load will be reconnected. After the battery recharges to this 
setpoint, the load will be reconnected. 
 

EV_lhvd  
[57362][0xE011](V). Load High Voltage Disconnect  
Disconnect the loads if the battery voltage rises too high. This function can protect DC loads that are 
sensitive to high input voltage. 
Set to zero to disable HVD 
 

EV_lhvr  
[57363][0xE012](V). Load High Voltage Reconnect 
Setpoint at which the loads will reconnect after a high voltage condition. 
 

ER_icomp  
[57364][0xE013](V/A). LVD Load current compensation 
The LVD setpoint can be compensated in proportion to load current, lowering the disconnect value 
when the battery is under load. Note that the LED setpoints are also compensated accordingly. 
 

Et_lvd_warn  
[57365][0xE014](sec). LVD warning timeout 
Defines the period of time to wait before disconnecting the loads, once battery voltage has dropped to 
the Low Voltage Disconnect setpoint. 
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Lighting Mode 
 

 
Diagram B Day/Night detection for lighting mode 
 

Et_sun1 
[57366][0xE015](min). Lighting Timer for sunset. Normally operates relative to sunset. For a negative 
value, it toggles the load BEFORE the predicted sunset time. For a positive value, it toggles the load 
AFTER sunset. 
 

Et_sun2 
[57367][0xE016](min). Lighting Timer for sunrise. Normally operates relative to sunrise.  For a negative 
value, it toggles the load BEFORE the predicted sunrise time. For a positive value, it toggles the load 
AFTER sunrise. 
 

Eb_light_config  
[57368][0xE017](bit-field). Lighting Configuration Bits. Four bits that determine if the load will toggle 
on or off when sunrise or sunset occurs. Also determines at which event (sunrise or sunset), each timer 
will start. See Appendix Lighting Bits Configuration for examples and description.  
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EV_night_max 
[57369][0xE018](V). Night time threshold 
Array voltage setpoint at which night is determined. 
See Diagram B. 
 
Note: solar sense input on the sense terminals must be divided in half with an external resistor 
divider for 48V applications. Choose setpoints accordingly. Refer to lighting documentation for 
more info. 
 

EV_day_min 
[57370][0xE019](V). Morning threshold for timing 
Array voltage setpoint at which dawn is determined.  
See Diagram B. 
 
Note: solar sense input on the sense terminals must be divided in half for 48V applications. Choose 
setpoints accordingly. Refer to lighting documentation for more info. 
 

EV_relaxed_day 
[57371] [0xE01A](V). Morning threshold for lighting 
Array voltage setpoint at which the load will be toggled ON/OFF. This setpoint is typically lower than 
the dawn voltage setpoint(EV_day_min), which is used for night length computation. This variable 
allows the user to increase the dawn detect sensitivity 10minutes before expected dawn.  
See Diagram B. 
 
Note: solar sense input on the sense terminals must be divided in half for 48V applications. Choose 
setpoints accordingly. Refer to lighting documentation for more info. 

 

Common 

EV_soc_g_gy 
[57372][0xE01B](V). green to green/yellow limit 
LED transition setpoint. Specifies the battery voltage at which the LED state will change from Green to 
Green/Yellow. 
 

EV_soc_gy_y 
[57373][0xE01C](V). green/yellow to yellow limit 
LED transition setpoint. Specifies the battery voltage at which the LED state will change from 
Green/Yellow to Yellow. 
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EV_soc_y_yr 
[57374][0xE01D](V). yellow to yellow/red limit 
LED transition setpoint. Specifies the battery voltage at which the LED state will change from Yellow to 
Yellow/Red. 
 

EV_soc_yr_r 
[57375][0xE01E](V). yellow/red to red limit 
LED transition setpoint. Specifies the battery voltage at which the LED state will change from 
Yellow/Red to Red. 
 

ETb_max 
[57376][0xE01F](C). Max battery temp compensation limit 
Upper temperature setpoint at which the controller will no longer temperature compensate. Refer to 
graph   . 
 
 

ETb_min 
[57377][0xE020](C). Min battery temp compensation limit 
Lower temperature setpoint at which the controller will no longer temperature compensate. Refer to 
graph   . 
 
 

Emb_tristar_id 
[57378][0xE021]().  Modbus TriStar server ID 
Modbus address which uniquely identifies the controller on the MODBUS network. 
 

Et_batt_service 
[57379][0xE022](days). days between battery service intervals 
Specifies the number of days between battery service reminders. Sets an alarm, prompting the user to 
check his batteries for water, health, etc. Clear the alarm with the pushbutton, meter, or MODBUS alarm 
reset command. 
 

Etmr_batt_service 
[57380][0xE023](days). days since last battery service 
Reports the number of days since the last battery service reminder. 
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Ehourmeter_LO / Ehourmeter_HI   
[57381,57382][0xE024,0xE025](). Hourmeter 
Cumulative hours the controller has been running. Non-volatile, written every 24hrs. 
 

EAh_r_LO / EAh_r_HI 
[57383,57384][0xE026,0xE027](). Resetable Ah 
Cumulative amp-hours typically used for short-term logging. Resetable. 
 

EAh_t_LO / EAh_t_HI 
[57385,57386][0xE028,0xE029](). Total Ah 
Cumulative amp-hours for long term logging. Can be reset if needed. 
 

EkWh  
[57387][0xE02A](kWh). Kilowatt hours 
Cumulative kilowatt hours. 
 

EVb_min  
[57388][0xE02B](V). Minimum battery voltage 
Minimum battery voltage over last 24 hours. Written once every 24hrs. 
 

EVb_max  
[57389][0xE02C](V). Maximum battery voltage 
Maximum battery voltage over last 24 hours. Written once every 24hrs. 
 

Emb_meterbus_id 
[57409][0xE040]().  TriStar Meter Bus ID 
Address which uniquely identifies the controller on the Morningstar proprietary Meter Bus network. 
Devices are daisy-chained on the Meter Bus network via the RJ-11 connections. Addresses are limited to 
the range of 1-15 
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Calibration Values 

serial[1],[0] / serial[3],[2] / serial[5],[4] / serial[7],[6]  
[61441, 61442, 61443, 61444] [0xF000, 0xF001, 0xF002, 0xF003] 
serial number (8 byte ASCII string)  

 

K_gain_adc_vb48 
[61445] [0xF004] Battery voltage divider calibration, 48V mode 

 

K_gain_adc_vb1224 
[61446] [0xF005] Battery voltage divider calibration, 12/24V mode 

 

K_gain_adc_ic 
[61447] [0xF006] Charge current calibration 

 

K_gain_adc_il  
[61448] [0xF007] Load current calibration 

 

K_gain_adc_vs 
[61449] [0xF008] Sense voltage calibration 

 

K_gain_adc_vx 
[61450] [0xF009] Array/Load voltage divider calibration 

 

K_hw ver (major, minor) 
[61451] [0xF00A]  
MSB: hardware version major 
LSB: hardware version minor  

 

calib_state, K_amp60 
[61452] [0xF00B]  
MSB: calib_state = 0x5A if calibrated 
LSB: K_amp60 = 0x01 if TS60, 0x00 if TS45  
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Coils 
 

Equalize triggered 
[1] [0x0000] Trigger a manual equalize. 
Will equalize while value =1. Reset value to 0 to stop equalize. Equalize will still timeout if not reset to 
0.   

 

Disconnect 
[2] [0x0001] 
Force software into DISCONNECT state. Turns off MOSFETs and waits. To resume normal operation, 
set to 0. 
(1 will force control into a disconnect state) 

 

Clear Ah resetable 
[17][0x0010] 
Reset the resetable amp-hour counter back to 0. 
(set only, will always read 0) 

 

Clear Ah total 
[18] [0x0011] 
Reset the total amp-hour counter back to 0. 
(set only, will always read 0) 

 

Clear kWh  
[19] [0x0012] 
Reset the total kilowatt-hour counter back to 0. 
(set only, will always read 0) 

 

Reset batt service reminder 
[20] [0x0013] 
Reset the days since last battery service counter to 0. 
(set only, will always read 0) 
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Clear faults 
[21] [0x0014] 
Clears the faults bit field. Certain faults require 10sec before retry(short circuit, over-current, etc). 
Control will not allow reset of these faults until 10sec counter has expired. Faults that require a power 
cycle or controller reset cannot be cleared by this coil (e.g. DIP SW change) 
(set only, will always read 0) 

 

Clear alarms 
[22] [0x0015] 
Clears the alarms bit field. 
(set only, will always read 0) 

 

Force EEPROM update 
[23] [0x0016] 
Force the controller to update EEPROM with RAM values. 
(set only, will always read 0) 

 

LVD override 
[24] [0x0017]  
Force the controller out of LVD in Load and Lighting mode. If Vbatt is still below LVD the load will 
run for a length of time specified by Et_lvd_warn, then return to the LVD state. If Vbatt is above LVD, 
the load will remain connected. 

  (set only, will always read 0) 
 

Reset control 
[256] [0x00FF] 
Reset control will force a reboot of the processor software. Useful for clearing faults/alarms after 
settings changes, or firmware updates. 
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Examples 
 
Scaling 
Scaling Battery voltage, filtered (τ ≈ 2.5s) 
Read Holding Register Value: 0x1007 
Scaling for this variable: n·96.667·2-15 
 
1007 hex  4103 dec 
(4103 x 96.667) / 32768  = 12.1V 
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Appendix 
Alarm Bits Table  
Alarm Bit field PDU addresses 0x0017(LO) and 0x001D(HI) 
 
BIT ALARM 
0 RTS open 
1 RTS shorted 
2 RTS disconnected 
3 Ths disconnected 
4 Ths shorted 
5 TriStar hot 
6 Current limit 
7 Current offset 
8 Battery Sense 
9 Batt Sense disc 
10 Uncalibrated 
11 RTS miswire 
12 HVD 
13 high d 
14 miswire 
15 FET open 
16 P12* 
17 Load Disc.* 
18 Alarm 19* 
19 Alarm 20* 
20 Alarm 21* 
21 Alarm 22* 
22 Alarm 23* 
23 Alarm 24* 

*Note: Alarm_HI(0x001D) not addressable for software version 1.04.02 or older. 
 
Fault Bits Table 
Fault Bit field PDU address 0x0018 
BIT FAULT 
0 External Short 
1 Overcurrent 
2 FET short 
3 Software 
4 HVD  
5 TriStar hot  
6 DIP sw changed  
7 Setting edit  
8 reset?  
9 Miswire  
10 RTS shorted  
11 RTS disconnected 
12 Fault 12 
13 Fault 13 
14 Fault 14 
15 Fault 15 
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Lighting Bits Configuration 
 
Following are a few examples to illustrate the function of the lighting configuration bits, which are the 4 LSBs 
of Eb_light_config. All other bits in the field are ignored. 
 

Example 1 

 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 951 of 1899



TriStar MODBUS Specification    V 04 

http://www.morningstarcorp.com 28/30  7 September 2012 

 

Example 2 
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Example 3 
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• Modbus Protocol Reference Guide, Modicon, June 1996, PI-MODBUS-300 Rev.J 
• Modbus Application Protocol Specification, modbus.org, 8May02, 
• Modbus_application_protocol_v1 

 
  

Document Revision History 
 
1.0.0 (up to firmware version 1.04.06) 

- First release 
1.0.1 (firmware version 1.04.08 and later) 

- Added EEPROM value Ed_float_enter. Allows modification of PWM% threshold to begin float stage 
transition timer. 

1.0.2 (firmware version 1.04.09 and later) 
- Added EEPROM value Emb_meterbus_id. Allows modification of TriStar id on the Meter Bus network. 
- Added EEPROM value Eb_diversion_pwm. Allows adjustment of regulation type in Diversion mode. 
PWM or On-Off charging. Charging Mode uses DIP switches for this setting, diversion mode does not have 
a DIP switch for this setting. 0 = PWM, 1 = On/Off. 
- Correction of scaling for Ah HI and LO in EEPROM 

1.0.3 (firmware version 1.04.13 and later) 
      - Added Logged Data records/register information. 
1.0.4 (firmware version 1.04.13 and later) 
      -Changed nine (9) pairs of hexidecimal and logical EEPROM addresses consecutively from 1.0.3 values   
        0xE024/57381 through 0xE02C/57389  
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Installation and Operation Manual

Solar System Controller

8 Pheasant Run
Newtown, PA 18940 USA

email: info@morningstarcorp.com
www.morningstarcorp.com

Solar Battery Charger
with

TrakStarTM Maximum Power Point Tracking Technology

Models
 TS-MPPT-60
 TS-MPPT-45

MAXIMUM POWER POINT TRACKING

 TRISTAR  MPPT 
TM
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Dimensions in Inches [Millimeters]
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4 Important Safety Information

Save These Instructions
This manual contains important safety, installation and operating instructions for the 
TriStar MPPT solar controller.
The following symbols are used throughout this manual to indicate potentially dangerous condi-
tions or mark important safety instructions:
   

WARNING:  
Indicates a potentially dangerous condition.  Use extreme caution when performing 
this task.

! CAUTION:  
Indicates a critical procedure for safe and proper operation of the controller.

NOTE:  
Indicates a procedure or function that is important for the safe and proper operation 
of the controller.

AVERTISSEMENT :  
Indique une condition potentiellement dangereuse.  Faites preuve d’une prudence 
extrême lors de la réalisation de cette tâche.

! PRUDENCE :  
Indique une procédure critique pour l’utilisation sûre et correcte du contrôleur.

REMARQUE :  
Indique une procédure ou fonction importante pour l’utilisation sûre et correcte du 
contrôleur.

Safety Information

• Read all of the instructions and cautions in the manual before beginning installation.
• There are no user serviceable parts inside the TriStar MPPT. Do not disassemble or at-

tempt to repair the controller.
• Disconnect all sources of power to the controller before installing or adjusting the 

TriStar MPPT.  
• There are no fuses or disconnects inside the TriStar MPPT. Do not attempt to repair.
• Install external fuses/breakers as required.

Informations de sécurité

• Lisez toutes les instructions et les avertissements fi gurant dans le manuel avant de com-
mencer l’installation.

• Le TriStar MPPT ne contient aucune pièce réparable par l’utilisateur. Ne démontez pas ni 
ne tentez de réparer le contrôleur.

• Déconnectez toutes les sources d’alimentation du contrôleur avant d’installer ou de régler 
le TriStar MPPT.  

• Le TriStar MPPT ne contient aucun fusible ou interrupteur. Ne tentez pas de réparer.
• Installez des fusibles/coupe-circuits externes selon le besoin.

1.0 Important Safety Information
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Installation Safety Precautions

WARNING:  
This unit is not provided with a GFDI device. This charge controller must be used with an 
external GFDI device as required by the Article 690 of the National Electrical Code for 
the installation location.

• Mount the TriStar MPPT indoors. Prevent exposure to the elements and do not allow wa-
ter to enter the controller.

• Use insulated tools when working with batteries.
• Avoid wearing jewelry during installation.
• The battery bank must be comprised of batteries of same type, make, and age.
• Do not smoke in the vicinity of the battery bank.
• Power connections must remain tight to avoid excessive heating from a loose connection.
• Use properly sized conductors and circuit interrupters.
• The grounding terminal is located in the wiring compartment and is identifi ed by the sym-

bol below.

             Ground Symbol

• This charge controller is to be connected to DC circuits only. These DC connections are 
identifi ed by the symbol below.

      
       Direct Current Symbol
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6 Important Safety Information

AVERTISSEMENT :  
L’appareil n’est pas fourni avec un dispositif GFDI. Ce contrôleur de charge doit être 
utilisé avec un dispositif GFDI externe tel que requis par l’Article 690 du Code électrique 
national de l’emplacement de l’installation.

• Montez le TriStar MPPT à l’intérieur. Empêchez l’exposition aux éléments et la pénétration 
d’eau dans le contrôleur.

• Utilisez des outils isolés pour travailler avec les batteries.
• Évitez le port de bijoux pendant l’installation.
• Le groupe de batteries doit être constitué de batteries du même type, fabricant et âge.
• Ne fumez pas à proximité du groupe de batteries.
• Les connexions d’alimentation doivent rester serrées pour éviter une surchauffe excessive 

d’une connexion desserrée.
• Utilisez des conducteurs et des coupe-circuits de dimensions adaptées.
• La borne de mise à la terre se trouve dans le compartiment de câblage et est identifi ée 

par le symbole ci-dessous.

• Ce contrôleur de charge ne doit être connecté qu’à des circuits en courant continu. Ces 
connexions CC sont identifi ées par le symbole ci-dessous.

Le contrôleur TriStar MPPT doit être installé par un technicien qualifi é conformément aux règle-
mentations électriques du pays où est installé le produit.

Un moyen d’assurer la déconnexion de tous les pôles de l’alimentation doit être fourni.  Cette 
déconnexion doit être incorporée dans le câblage fi xe.

À l’aide de la borne de mise à la masse du TriStar MPPT (dans le compartiment de câblage), un 
moyen permanent et fi able de mise à la terre doit être fourni.  La fi xation de la mise à la terre doit 
être fi xée contre tout desserrage accidentel.

Les ouvertures d’entrée au compartiment de câblage du TriStar MPPT doivent être protégées 
avec un conduit ou une bague.
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About this Manual

This manual provides detailed installation and usage instructions for the TriStar MPPT controller. 
Only qualifi ed electricians and technicians who are familiar with solar system design and wiring 
practices should install the TriStar MPPT.  The usage information in this manual is intended for 

the system owner/operator.
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Getting Started2.0
2.1 Overview

Thank you for selecting the TriStar MPPT solar charge controller with TrakStarTM MPPT Technol-
ogy. The TriStar MPPT (TS-MPPT) is an advanced maximum power point tracking solar battery 
charger. The controller features a smart tracking algorithm that fi nds and maintains operation at 
the solar array peak power point, maximizing energy harvest.

The TriStar MPPT battery charging process has been optimized for long battery life and im-
proved system performance. Self-diagnostics and electronic error protections prevent damage 
when installation mistakes or system faults occur. The controller also features eight (8) adjustable 
settings switches, several communication ports, and terminals for remote battery temperature 
and voltage measurement.

Please take the time to read this operator’s manual and become familiar with the controller. This 
will help you make full use of the many advantages the TriStar MPPT can provide for your PV 
system. 

2.2 Versions and Ratings
There are two versions of TriStar MPPT controllers.

TriStar-MPPT-45
• maximum 45 amps continuous battery current
• 12, 24, 36, and 48 Volt dc systems
• maximum 150 Volt dc solar input voltage
• RS-232 and MeterBusTM communication ports

TriStar-MPPT-60
• maximum 60 amps continuous battery current
• 12, 24, 36, and 48 Volt dc systems
• maximum 150 Volt dc solar input voltage
• RS-232, EIA-485, MeterBusTM, and Ethernet communication ports

To comply with the National Electric Code (NEC), the current rating of the controller must be 
equal to or greater than 125% of the solar array’s short circuit current output (Isc). Therefore, the 
maximum allowable solar array input to the TriStar MPPT controller for compliance with the NEC 
is:
 TS-MPPT-45: 36 amps Isc*
 TS-MPPT-60: 48 amps Isc*

*Solar array Isc @ STC
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2.3 Features
The features of the TriStar MPPT are shown in Figure 2-1 below. An explanation of each feature 
is provided.

Figure 2-1. TriStar MPPT features
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10 Getting Started

1 - Heatsink
Aluminum heatsink to dissipate controller heat

2 - Mounting Hanger
Keyhole slot for mounting

3 - Settings Switches
Eight (8) settings switches to confi gure operation of the TriStar MPPT

4 - Battery Positive Terminal (red)
Power connection for Battery (+)

5 - Remote Temperature Sensor Terminals
Connection point for a Morningstar RTS (optional) to remotely monitor battery temperature

6 - LED Indicators
Three state of charge (SOC) LED indicators show charging status and controller faults

7 - MeterBusTM Port
RJ-11 socket for Morningstar MeterBusTM network connections

8 - Battery Voltage Sense Terminals
Terminals for battery voltage input provide accurate battery voltage measurement

9 - Ground Terminal
A chassis ground terminal for system grounding

10 - Ethernet Port
RJ-45 socket for LAN/internet connections (TS-MPPT-60 model only)

11 - Wiring Box with Conduit Knockouts
Termination points for wiring conduit and wire glands

12 - Wiring Box Cover
Sheet metal wiring box cover protects power connections

13 - Serial RS-232 Port
9-pin serial connector (female) 

14 - EIA-485 Port
Four (4) position screw terminal for EIA-485 bus connections (TS-MPPT-60 model only)

15 - Solar Positive Terminal (yellow)
Power connection for Solar (+)

16 - Common Negative Power Terminals
Two (2) negative terminals for negative system cable termination

17 - Push-button Switch
Manually reset from an error or fault, also used to start/stop a manual equalization.
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2.4 Regulatory Information
NOTE:  
This section contains important information for safety and 
regulatory requirements.

The TriStar MPPT controller should be installed by a qualifi ed technician according to the electri-
cal rules of the country in which the product will be installed.

TriStar MPPT controllers comply with the following EMC standards:
• Immunity:  EN61000-6-2:1999
• Emissions:  EN55022:1994 with A1 and A3 Class B1
• Safety:  EN60335-1 and EN60335-2-29 (battery chargers)

A means shall be provided to ensure all pole disconnection from the power supply.  This discon-
nection shall be incorporated in the fi xed wiring.

Using the TriStar MPPT grounding terminal (in the wiring compartment), a permanent and reli-
able means for grounding shall be provided.  The clamping of the earthing shall be secured 
against accidental loosening.

The entry openings to the TriStar MPPT wiring compartment shall be protected with conduit or 
with a bushing. 

FCC requirements:

This device complies with Part 15 of the FCC rules.  Operation is subject to the following two conditions:  (1) This 
device may not cause harmful interference, and (2) this device must accept any interference received, including 
interference that may cause undesired operation.
Changes or modifi cations not expressly approved by Morningstar for compliance could void the user’s authority to 
operate the equipment.

Note:  
This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15 
of the FCC rules.  These limits are designed to provide reasonable protection against harmful interference in a resi-
dential installation.  This equipment generates, uses, and can radiate radio frequency energy and, if not installed and 
used in accordance with the instruction manual, may cause harmful interference to radio communication.  However, 
there is no guarantee that interference will not occur in a particular installation.  If this equipment does cause harmful 
interference to radio or television reception, which can be determined by turning the equipment on and off, the user 
is encouraged to try to correct the interference by one or more of the following measures:

• Reorient or relocate the receiving antenna.
• Increase the separation between the equipment and receiver.
• Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.

• Consult the dealer or an experienced radio/TV technician for help.

This Class B digital apparatus complies with Canadian ICES-003.

Cet appareil numerique de la classe B est conforme a la norme NMB-003 du Canada.
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12 Getting Started

2.5 Optional Accessories
The following accessories are available for purchase separately from your authorized Morning-
star dealer.

TriStar Digital Meter 2 / TriStar Remote Meter 2 (Models: TS-M-2 / TS-RM-2)

The TriStar Digital Meter mounts directly on the TS-MPPT controller, replacing the wiring box 
cover. The TriStar Remote Meter can be fl ush mounted in a wall or into a standard duplex (2-
gang) electrical box. A 2 x 16 character display shows system operating information, error indica-
tions, and self-diagnostic information. Four (4) buttons make navigating the meter menus easy. 
 For systems where multiple TS-MPPT controllers are networked together, one (1) meter can 
display full system information. The TriStar meters connect to the RJ- 11 MeterBusTM port on the 
TriStar-MPPT.

Meter Hub (HUB-1)

A Morningstar MeterBusTM network with multiple controllers requires a Meter Hub for electrical 
isolation. The HUB-1 allows communication between MeterBusTM compatible Morningstar prod-
ucts, including the TriStar MPPT controller. DIN rail compatible. See section 5.2 for more details.

Relay Driver (RD-1)

The Relay DriverTM accessory enables the TriStar MPPT to control external devices. Four (4) 
relay control ports can be confi gured (in various combinations) to perform the following tasks:

• generator control (2-, 3-, and 4-wire confi gurations)
• dry contacts for alarms and other signals
• advanced load control
• vent fan control
• DIN rail compatible or surface mount

For more information on the Relay Driver, visit our website at www.morningstarcorp.com or in-
quire with your local Morningstar dealer.

EIA-485 / RS-232 Communications Adapter (RSC-1)

Connect one or more TriStar MPPT controllers to a PC or to other serial devices using the RSC-1 
EIA-485 adapter. The adapter converts an RS-232 serial interface to EIA-485 compliant signals. 
An LED shows network activity and errors. DIN rail compatible.
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13 Installation

3.1 General Information
The mounting location is important to the performance and operating life of the controller.  The 
environment must be dry and protected from water ingress.  If required, the controller may be in-
stalled in a ventilated enclosure with suffi cient air fl ow. Never install the TriStar MPPT in a sealed 
enclosure. The controller may be mounted in an enclosure with sealed batteries, but never 
with vented/fl ooded batteries. Battery fumes from vented batteries will corrode and destroy the 
TriStar MPPT circuits.

Multiple TriStars can be installed in parallel on the same battery bank to achieve higher charging 
current. Additional parallel controllers can also be added in the future. Each TriStar MPPT must 
have its own solar array. 
 

!
CAUTION:  Equipment Damage or Risk of Explosion
Never install the TriStar MPPT in an enclosure with vented/fl ooded batteries. Battery 
fumes are fl ammable and will corrode and destroy the TriStar MPPT circuits.

!
CAUTION:  Equipment Damage
When installing the TriStar MPPT in an enclosure, ensure suffi cient ventilation. 
Installation in a sealed enclosure will lead to over-heating and a decreased product 
lifetime.

!
PRUDENCE :  Endommagement de l’équipement ou risque d’explosion
N’installez jamais le TriStar MPPT dans une enceinte avec des batteries à évent/à 
électrolyte liquide. Les vapeurs des batteries sont infl ammables et corroderont et 
détruiront les circuits du TriStar MPPT.

!
PRUDENCE :  Endommagement de l’équipement 
Assurez une ventilation suffi sante en cas d’installation du TriStar MPPT dans une 
enceinte. L’installation dans une enceinte hermétique entraîne une surchauffe et une 
réduction de la durée de vie du produit.

The installation is straightforward, but it is important each step is done correctly and safely.  A 
mistake can lead to dangerous voltage and current levels.  Be sure to carefully follow each in-
struction in this section. Read all instructions fi rst before beginning installation.

The installation instructions are for installation of a negative grounded system. National Electrical 
Code (NEC) requirements are noted on occasion for convenience, however the installer should 
have a complete understanding of NEC and UL requirements for photovoltaic installations.

Installation3.0
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14 Installation

Recommended Tools:
• Wire strippers
• Wire cutters
• #2 & #0 Phillips screwdriver
• slotted screwdrivers
• Pliers
• Drill
• 3/32” (2.5 mm) drill bit
• Level

• hack saw (cutting conduit)
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3.2 Controller Installation
Step 1 - Remove the wiring box cover

!
CAUTION:  Shock Hazard
Disconnect all power sources to the controller before removing the wiring box cover. Never 
remove the cover when voltage exists on any of the TriStar MPPT power connections.

!
PRUDENCE :  Risque de décharge électrique
Déconnectez toutes les sources d’alimentation du contrôleur avant d’enlever le couvercle 
du boîtier de câblage. Ne retirez jamais le couvercle en présence de tension sur une des 
connexions d’alimentation du TriStar MPPT.

Use a #2 Phillips screw driver to remove the four (4) screws that secure the wiring box cover as 
shown in fi gure 3-1 below.

     Figure 3-1. Remove the wiring box cover.

If a TriStar Digital Meter 2 display is installed, be sure to disconnect the RJ-11 cable.
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Step 2 - Remove the knockouts

Knockouts are provided for routing cables through conduit or wire glands. Table 3-1 below pro-
vides the knockout sizes and quantity on the TriStar MPPT wiring box. Knockout locations and 
dimensions are on the inside front cover.

Quantity Trade Size Hole Dimension
8 1/2” or M20 7/8”  (22.2 mm)

6 1 “ 1 - 23/64 “  (34.5 mm)

4 1 - 1/4 “ 1 - 23/32 “  (43.7 mm)

      Table 3-1. Knockout sizes 

!
CAUTION:  Shock Hazard
Always use bushings, connectors, clamp connectors, or wire glands in the knockout openings to 
protect wiring from sharp edges.

!
PRUDENCE :  Risque de décharge électrique
Utilisez toujours des bagues, des connecteurs, des raccordements à collets ou des fouloirs dans 
les ouvertures afi n de protéger le câblage des bords coupants.

! CAUTION:  Shock Hazard
Never route network cables in the same conduit as the power conductors.

!
PRUDENCE :  Risque de décharge électrique
N’acheminez jamais les câbles réseau dans le même conduit que les conducteurs 
d’alimentation.

Plan the routing of each conductor that will connect to the TriStar MPPT before removing any 
knockouts. The 1/2” (M20) knockouts are ideal for routing network cables, which must be placed 
in separate conduit.
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Step 3 - Mount to a Vertical Surface

Figure 3-2. Attaching the mounting hanger

1. Attach the mounting hanger to the bottom of the TriStar MPPT with the M6 screw provided as 
shown in fi gure 3-2.

2. Place the TriStar MPPT on a vertical surface protected from direct sun, high temperatures, 
and water. The TriStar MPPT requires at least 6” (150 mm) of clearance above and below 
and at least 1” (25 mm) on each side for proper air fl ow as shown in fi gure 3-3 below.

    Figure 3-3. Required mounting clearance for air fl ow.

3. Place a mark on the mounting surface at the top of the keyhole.
4. Remove the controller and drill a 3/32” (2.5 mm) hole at the drill mark.
5. Insert a #10 screw (included) into the top pilot hole. Do not tighten the screw completely. 

Leave a 1/4” (6 mm) gap between the mounting surface and screw head.
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6. Carefully align the keyhole on the TriStar MPPT with the screw head. Slide the TriStar MPPT 
down over the keyhole.

7. Check for vertical plumb with a level.
8. Mark two (2) mounting hole locations in the wiring box.
9. Remove the controller and drill 3/32” (2.5 mm) holes at the drill marks.
10. Carefully align the keyhole on the TriStar MPPT with the screw head. Slide the TriStar MPPT 

down over the keyhole.
11. The pre-drilled pilot holes should align with the mounting holes in the wiring box. Secure the 

controller with two (2) #10 mounting screws.
12. Tighten the keyhole screw.
 

Step 4 - Adjust Settings Switches

Switch 1: Reserved for Future Use
Settings switch 1 should remain in the “OFF” position.

Mode Switch 1
Solar Charging OFF

future use ON

Switches 2 & 3: System Voltage
Four (4) system voltage confi gurations are available as shown in the table below: 

System Voltage Switch 2 Switch 3
Auto OFF OFF
12 OFF ON
24 ON OFF
48 ON ON

The “auto” setting allows the TriStar MPPT to detect the system voltage automatically on start up. 
The test is only performed at start up and the detected system voltage will never change during 
operation.

Generally, it is best to choose a specifi c system voltage. The auto detect feature should only be 
used in situations where the system voltage is unknown ahead of time or in systems where the 
system voltage may change periodically.
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Switches 4, 5, & 6: Battery Charging Settings
It is important to select the battery type that matches the system battery to ensure proper charg-
ing and long battery life. Refer to the specifi cations provided by the battery manufacturer and 
choose a setting that best fi ts the recommended charging profi le.

Settings
Switches
4 - 5 - 6

Battery
Type

Absorp.
Stage
(Volts)

Float
Stage
(Volts)

Equalize
Stage
(Volts)

Equalize
Interval
(Days)

off-off-off 1 - Gel 14.00 13.70
off-off-on 2 - Sealed* 14.15 13.70 14.40 28
off-on-off 3 - Sealed* 14.30 13.70 14.60 28
off-on-on 4 - AGM/Flooded 14.40 13.70 15.10 28
on-off-off 5 - Flooded 14.60 13.50 15.30 28
on-off-on 6 - Flooded 14.70 13.50 15.40 28
on-on-off 7 - L-16 15.40 13.40 16.00 14
on-on-on 8 - Custom Custom Custom Custom Custom

   * “Sealed” battery type includes gel and AGM batteries

All settings are for 12 Volt nominal systems. Multiply the charge voltage settings by 2 for 24 Volt 
systems or by 4 for 48 Volt systems. A description of each setting is provided below. See sec-
tion 4.3 for full details on battery charging and a description of each of the settings in the battery 
charging table.

Battery Type - The most common battery type associated with the specifi ed charging settings. 
 
Absorption Stage - This stage limits input current so that the Absorption voltage is maintained.  
As the battery becomes more charged, the charging current continues to taper down until the 
battery is fully charged.

Float Stage - When the battery is fully charged, the charging voltage will be reduced to the Float 
voltage setting.  

Equalize Stage - During an equalization cycle, the charging voltage will be held constant at the 
specifi ed voltage setting.

Equalize Interval - The number of days between equalization charges when the controller is con-
fi gured for automatic equalizations (settings switch 7).

Switch 7: Battery Equalization
Choose between manual and automatic battery equalization charging.  In the manual equaliza-
tion setting, an equalization will only occur when manually started with the pushbutton or when 
requested from the equalize menu on the TriStar meter. Automatic equalization will occur accord-
ing to the battery program specifi ed by settings switches 4, 5, & 6 in the previous step.

In both settings (auto and manual), the pushbutton can be used to start and stop battery equal-
ization. If the selected battery charging setting does not have an equalization stage an equaliza-
tion will never occur, even if requested manually.
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Equalize Switch 7
manual OFF

automatic ON

Switch 8: Ethernet Security 
The Ethernet Security switch enables or disables confi guration of the TriStar MPPT settings 
through the Ethernet connection. When switch eight is set to disabled, write commands to the 
TriStar MPPT custom memory are not allowed. This a safety feature to prevent unintended 
changes to custom settings, but it is not a replacement for proper network security. 

Confi guration via TCP/IP Switch 8
disabled OFF
enabled ON

NOTE:  
Adjustment of network settings and custom setpoints is always enabled via the RS-232 and EIA-
485 connections. The Ethernet Security switch only enables/disables remote confi guration via 
TCP/IP.

!
CAUTION:  Risk of Tampering
The Ethernet Security settings switch does not block write commands to devices bridged via EIA-
485. 

REMARQUE :  
Le réglage des paramètres de réseau et des points de consignes personnalisés est toujours 
activé par les connexions RS-232 et EIA-485. Le contacteur de sécurité Ethernet n’active/
désactive que la confi guration à distance par TCP/IP.

!
PRUDENCE :  Risque de tentative d’altération
Le contacteur des paramètres de sécurité Ethernet ne bloque pas les commandes d’écriture sur 
les dispositifs reliés par EIA-485.
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Step 5 - Remote Temperature Sensor

The included Remote Temperature Sensor (RTS) is recommended for effective temperature com-
pensated charging.  Connect the RTS to the 2-position terminal located between the pushbut-
ton and the LED’s (see fi gure 2-1). The RTS is supplied with 33 ft (10 m) of 22 AWG (0.34 mm2) 
cable.  There is no polarity, so either wire (+ or -) can be connected to either screw terminal.  The 
RTS cable may be pulled through conduit along with the power wires. Tighten the connector 
screws to 5 in-lb (0.56 Nm) of torque. Separate installation instructions are provided inside the 
RTS bag.
 

! CAUTION:  
The TriStar MPPT will not temperature compensate charging parameters if the RTS is not used.

!
CAUTION: Equipment Damage  
Never place the temperature sensor inside a battery cell.  Both the RTS and the battery will be 
damaged.

NOTE:  
The RTS cable may be shortened if the full length is not needed.  Be sure to reinstall the ferrite 
choke on the end of the RTS if a length of cable is removed. This choke ensures compliance with 
electromagnetic emissions standards.

!
PRUDENCE :  
Le TriStar MPPT ne compense pas la température des paramètres de charges si le RTS n’est 
pas utilisé.

!
PRUDENCE : Endommagement de l’équipement   
Ne placez jamais la sonde de température dans un élément de batterie.  Le RTS et la batterie 
seraient endommagés.

REMARQUE :  
Le câble de RTS peut être raccourci si la totalité de la longueur n’est pas nécessaire.  Assurez-
vous de réinstaller la bobine en ferrite sur l’extrémité du RTS si une longueur de câble est 
enlevée. Cette bobine assure la conformité avec les normes d’émissions électromagnétiques.
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Step 6 - Grounding and Ground Fault Interruption

WARNING:  
This unit is not provided with a GFDI device. This charge controller must be used with an 
external GFDI device as required by the Article 690 of the National Electrical Code for 
the installation location.

NOTE:  
Conductors identifi ed by the color combination green/yellow shall only be used for earthing 
conductors.

AVERTISSEMENT :  
L’appareil n’est pas fourni avec un dispositif GFDI. Ce contrôleur de charge doit être 
utilisé avec un dispositif GFDI externe tel que requis par l’Article 690 du Code électrique 
national de la région de l’installation.

Use a copper wire to connect the grounding terminal in the wiring box to earth ground. The 
grounding terminal is identifi ed by the ground symbol shown below that is stamped into the wiring 
box just below the terminal:

      Figure 3-4. Ground Symbol

Do not connect the system negative conductor to this terminal. NEC requires the use of an exter-
nal ground fault protection device (GFPD). The TriStar MPPT does not have internal ground fault 
protection. The system electrical negative should be bonded through a GFPD to earth ground at 
one (and only one) location. The grounding point may be located in the solar circuit or the battery 
circuit.

The minimum size of the copper grounding wire:
• TS-MPPT-45 10 AWG (6 mm2)
• TS-MPPT-60   8 AWG (10 mm2)

WARNING:  Risk of Fire
DO NOT bond system electrical negative to earth ground at the controller. Per NEC 
requirements, system negative must be bonded to earth ground through a GFPD at only 
one point.

AVERTISSEMENT :  Risque d’incendie
NE LIEZ PAS le côté négatif du système à la mise à la terre au niveau du contrôleur. 
Selon les exigences du CNE, le côté négatif du système doit être mis à la terre par un 
GFPD à un seul point.
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Step 7 - Battery Voltage Sense

The voltage at the battery connection on the TriStar MPPT may differ slightly from the voltage di-
rectly at the battery bank terminals due to connection and cable resistance. The Battery Voltage 
Sense connection enables the TriStar MPPT to measure the battery terminal voltage precisely 
with small gauge wires that carry very little current, and thus have no voltage drop. Both battery 
voltage sense wires are connected to the TriStar at the 2-position terminal located between the 
pushbutton and the positive (+) terminal lug (see fi gure 2-1).

A battery voltage sense connection is not required to operate your TriStar MPPT controller, but it 
is recommended for best performance.  If a TriStar meter will be added to the controller, the bat-
tery voltage sense will ensure that the voltage and diagnostic displays are very accurate.

The voltage sense wires should be cut to length as required to connect the battery to the voltage 
sense terminal.  The wire size can range from 16 to 24 AWG (1.0 to 0.25 mm2).  A twisted pair 
cable is recommended but not required. Use UL rated 300 Volt conductors. The voltage sense 
wires may be pulled through conduit with the power conductors.  Tighten the connector screws to 
5 in-lb (0.56 Nm) of torque.

The maximum length allowed for each battery voltage sense wire is 98 ft (30 m).  

Be careful to connect the battery positive (+) terminal to the voltage sense positive (+) terminal.  
No damage will occur if the polarity is reversed, but the controller cannot read a reversed sense 
voltage.  Connecting the voltage sense wires to the RTS terminal will cause an alarm.

If a TriStar meter is installed, check the “TriStar Settings” to confi rm the Voltage Sense and the 
RTS (if installed) are both present and detected by the controller.  MSViewTM PC software can 
also be used to confi rm the voltage sense is working correctly.  

Step 8 - Network Connections

Network connections allow the TriStar MPPT to communicate with other controller or computers. 
A network can be as simple as one controller and one PC, or as complex as dozens of control-
lers monitored via the internet. Review section 5.0 for more information about networking and the 
connection(s) required for your system. 

WARNING:  Shock Hazard
Never route network cables in the same conduit as the power conductors.

WARNING:  Shock Hazard
Only use 300 Volt UL rated communication cable.

AVERTISSEMENT :  Risque de décharge électrique
N’acheminez jamais les câbles réseau dans le même conduit que les conducteurs 
d’alimentation.
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AVERTISSEMENT :  Risque de décharge électrique
N’utilisez qu’un câble de communication 300 V homologué UL.

Connect the appropriate network cables to the TriStar MPPT at this time. Access to the network 
ports is easier before the power cables are attached. The ports are located inside the conduit wir-
ing box on the lower circuit board as shown in fi gure 3-5.

Figure 3-5. TriStar MPPT network port locations

EIA-485 Connection
The four (4) position EIA-485 connector on the TriStar MPPT must be removed to access the 
terminal screws. Remove the socket connector by fi rmly grasping the connector body and pulling 
away from the circuit board as shown in fi gure 3-6.

Figure 3-6. Removing the RS-485 socket connector
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RS-232 Connection
The serial RS-232 port is a standard 9-pin (DB9) female connector. A low-profi le serial connector 
is recommended to save room in the wiring box.

NOTE:  
The RS-232 and EIA-485 ports share hardware. Both ports cannot be used simultaneously.

REMARQUE :  
Les ports RS-232 et EIA-485 partagent le matériel. Ils ne peuvent pas être utilisés simultanément.

Ethernet Connection
The RJ-45 Ethernet jack features two (2) indicator LEDs for connection status and network traf-
fi c. Use CAT-5 or CAT-5e twisted pair cable and RJ-45 plugs. If possible, pull the network cable 
through conduit before crimping on the RJ-45 connectors. If using pre-assembled cables, take 
care not to damage the plugs when the cables are pulled through conduit.

MeterBusTM Connection
MeterBusTM networks use standard 4-wire or 6-wire RJ-11 telephone cables. If possible, pull the 
telephone cable through conduit before crimping on the RJ-11 connectors. If using pre-assem-
bled cables, take care not to damage the plugs when the cables are pulled through conduit.
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Step 9 - Power Connections

NOTE:  
To comply with the NEC, the TriStar MPPT must be installed using wiring methods in accordance 
with the latest edition of the National Electric Code, NFPA 70.

!
CAUTION: Risk of Fire and Shock  
Connect battery terminals prior to the connection of array terminals. The battery positive (+) 
terminal has a red cover, the solar positive (+) terminal has a yellow cover.

REMARQUE :  
Pour la conformité CNE, le TriStar MPPT doit être installé selon des méthodes de câblage 
conformes à la dernière édition du Code électrique national, NFPA 70.

!
PRUDENCE : Risque d’incendie et de décharge électrique  
Branchez les bornes de la batterie avant la connexion des bornes de réseau. La borne positive 
(+) de la batterie a un capuchon rouge, la borne positive (+) solaire a un capuchon jaune.

Wire Size
The four large power terminals are sized for 14 - 2 AWG (2.5 - 35 mm2) wire. The terminals are 
rated for copper and aluminum conductors. Use UL-listed Class B 300 Volt stranded wire only.
 Good system design generally requires large conductor wires for the solar and battery con-
nections that limit voltage drop losses to 2% or less. The wire tables in the appendix on pages 
51-54  provide wire sizing information for connecting the solar array and battery bank to the 
TriStar MPPT with a maximum of 2% voltage drop.

Minimum Wire Size
The NEC requires that the wires carrying the system current never exceed 80% of the conduc-
tors current rating. The table below provides the minimum size of copper wire allowed by NEC 
for both TriStar MPPT models when the current equals the full nameplate rating (45 Amps or 60 
Amps). Wire types rated for 75°C and 90°C are included.

Minimum wire sizes for ambient temperatures to 45°C are provided in table 3-2 below:

Model Wire Type 75°C Wire 90°C Wire
TS-MPPT-45 Copper 6 AWG (16 mm2) 8 AWG (10 mm2)
TS-MPPT-45 Aluminum 4 AWG (25 mm2) 6 AWG (16 mm2)
TS-MPPT-60 Copper 4 AWG (25 mm2) 6 AWG (16 mm2)
TS-MPPT-60 Aluminum 2 AWG (35 mm2) 4 AWG (25 mm2)

  Table 3-2 Minimum wire sizes

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 980 of 1899



27TriStar MPPT Operator’s Manual

Overcurrent Protection and Disconnects

WARNING:  Shock Hazard
Fuses, circuit breakers, and disconnect switches should never 
open grounded system conductors. Only GFDI devices are 
permitted to disconnect grounded conductors.

AVERTISSEMENT :  Risque de décharge électrique
Les fusibles, coupe-circuits et interrupteurs ne doivent jamais 
ouvrir les conducteurs du système mis à la terre. Seuls les 
dispositifs GFDI sont autorisés à déconnecter les conducteurs 
reliés mis à la terre.

Circuit breakers or fuses must be installed in both the battery and solar circuits. The protection 
device ratings and installation methods must conform to NEC requirements.

The battery circuit fuse or circuit breaker must be rated to 125% of the maximum current or more. 
The minimum fuse/breaker rating allowed for use with each TriStar MPPT model is listed in table 
3-3.

Model Minimum battery circuit fuse/breaker rating
TS-MPPT-45 1.25 x 45 Amps =  56.3 Amps
TS-MPPT-60 1.25 x 60 Amps = 75.0 Amps

            Table 3-3 Minimum battery circuit fuse/breaker ratings per NEC requirements

A disconnect is required for the battery and solar circuits to provide a means for removing power 
from the TriStar MPPT. Double pole switches or breakers are convenient for disconnecting both 
solar and battery conductors simultaneously.

Connect the Power Wires
WARNING:  Shock Hazard
The solar PV array can produce open-circuit voltages in excess of 100 Vdc when 
in sunlight. Verify that the solar input breaker or disconnect has been opened 
(disconnected) before installing the system wires.

AVERTISSEMENT :  Risque de décharge électrique
Le réseau PV solaire peut produire des tensions de circuit ouvert supérieures à 100 V cc  
à la lumière du soleil. Vérifi ez que le coupe-circuit ou l’interrupteur d’entrée solaire a été 
ouvert (déconnexion) avant d’installer les câbles du système.
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Figure 3-7. Power terminal locations

Connect the four (4) power conductors shown in fi gure 3-7 above in the following steps:

1. Confi rm that the system input and output disconnect switches are both turned off before 
connecting the power wires to the controller. There are no disconnect switches inside the 
TriStar MPPT.

2. Provide for strain relief if the bottom knockouts are used and conduit is not used.
3. Pull the wires into the wiring box. The Remote Temperature Sensor and Battery Sense wires 

can be inside the conduit with the power conductors. It is easier to pull the RTS and Sense 
wires before the power cables.

WARNING:  Risk of Damage
Be very certain that the battery connection is made with correct polarity. Turn on the battery 
breaker/disconnect and measure the voltage on the open battery wires BEFORE connecting to 
the TriStar MPPT. Disconnect the battery breaker/disconnect before wiring to the controller.

AVERTISSEMENT :  Risque d’endommagement
Assurez-vous que la connexion a la batterie est effectuée avec la polarité correcte. Activez le 
coupe-circuit/interrupteur de la batterie et mesure la tension sur les câbles ouverts AVANT la 
connexion au TriStar MPPT. Déconnectez le coupe-circuit/interrupteur de la batterie avant le 
câblage sur le contrôleur.

4. Connect the Battery + (positive) wire to the Battery + terminal on the TriStar MPPT. The Bat-
tery + terminal has a red cover.

5. Connect the Battery - (negative) wire to one of the Common Negative terminals on the 
TriStar MPPT.

WARNING:  Risk of Damage
Be very certain that the solar connection is made with correct polarity. Turn on the solar array 
breaker/disconnect and measure the voltage on the open wires BEFORE connecting to the 
TriStar MPPT. Disconnect the solar breaker/disconnect before wiring to the controller.
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AVERTISSEMENT :  Risque d’endommagement
Assurez-vous que la connexion solaire est effectuée avec la polarité correcte. Activez le coupe-
circuit/interrupteur de réseau solaire et mesure la tension sur les câbles ouverts AVANT la 
connexion au TriStar MPPT. Déconnectez le coupe-circuit/interrupteur solaire avant le câblage 
sur le contrôleur.

6. Connect the Solar + (positive) wire to the Solar + terminal on the TriStar MPPT. The Solar + 
terminal has a yellow cover.

7. Connect the Solar - (negative) wire to one of the Common Negative terminals on the 
TriStar MPPT.

Torque all four (4) power terminals to 50 in-lbs (5.65 Nm)

Power-Up

WARNING:  Risk of Damage
Connecting the solar array to the battery terminal will permanently damage the TriStar MPPT.

WARNING:  Risk of Damage
Connecting the solar array or battery connection with reverse polarity will permanently damage 
the TriStar MPPT.

AVERTISSEMENT :  Risque d’endommagement
La connexion du réseau solaire sur la borne de la batterie endommagera le TriStar MPPT de 
façon permanente.

AVERTISSEMENT :  Risque d’endommagement
La connexion du réseau solaire ou la connexion de la batterie avec une polarité inversée 
endommagera le TriStar MPPT de façon permanente.

• Confi rm that the Solar and Battery polarities are correct.
• Turn the battery disconnect switch on fi rst. Observe that the LED’s indicate a successful 

start-up. (LED’s blink Green - Yellow - Red in one cycle)
• Note that a battery must be connected to the TriStar MPPT to start and operate the con-

troller. The controller will not operate only from solar input.
• Turn the solar disconnect on. If the solar array is in full sunlight, the TriStar MPPT will 

begin charging. If an optional TriStar Meter is installed, charging current will be reported 
along with charging state.
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Operation4.0
The TriStar MPPT operation is fully automatic.  After installation is completed, there are few op-
erator tasks to perform.  However, the operator should be familiar with the operation and care of 
the TriStar MPPT as described in this section.

4.1 TrakStarTM MPPT Technology
The TriStar MPPT utilizes Morningstar’s TrakStarTM Maximum Power Point Tracking technology 
to extract maximum power from the solar array. The tracking algorithm is fully automatic and 
does not require user adjustment. TrakStarTM technology tracks the array maximum power point 
as it varies with weather conditions, ensuring that maximum power is harvested from the array 
through the course of the day.

Current Boost
Under most conditions, TrakStarTM MPPT technology will “boost” the solar charge current. For 
example, a system may have 36 Amps of solar current fl owing into the TS-MPPT and 44 Amps 
of charge current fl owing out to the battery. The TriStar MPPT does not create current! Rest as-
sured that the power into the TriStar MPPT is the same as the power out of the TriStar MPPT. 
Since power is the product of voltage and current (Volts x Amps), the following is true*: 

 (1) Power Into the TriStar MPPT = Power Out of the TriStar MPPT
 (2) Volts In x Amps In = Volts Out x Amps Out

 * assuming 100% efficiency. Losses in wiring and conversion exist.

If the solar module’s maximum power voltage (Vmp) is greater than the battery voltage, it follows 
that the battery current must be proportionally greater than the solar input current so that input 
and output power are balanced. The greater the difference between the Vmp and battery voltage, 
the greater the current boost. Current boost can be substantial in systems where the solar array 
is of a higher nominal voltage than the battery as described in the next section.

High Voltage Strings and Grid-tie Modules
Another benefi t of TrakStarTM MPPT technology is the ability to charge batteries with solar arrays 
of higher nominal voltages. For example, a 12 Volt battery bank may be charged with a 12-, 24-, 
36-, or 48-Volt nominal off-grid solar array. Grid-tie solar modules may also be used as long as 
the solar array open circuit voltage (Voc) rating will not exceed the TriStar MPPT 150 Volt maxi-
mum input voltage rating at worst-case (coldest) module temperature. The solar module docu-
mentation should provide Voc vs. temperature data.

Higher solar input voltage results in lower solar input current for a given input power. High voltage 
solar input strings allow for smaller gauge solar wiring. This is especially helpful and economical 
for systems with long wiring runs between the controller and the solar array. 
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An Advantage Over Traditional Controllers
Traditional controllers connect the solar module directly to the battery when recharging. This re-
quires that the solar module operate in a voltage range that is usually below the module’s Vmp. In 
a 12 Volt system for example, the battery voltage may range from 10 - 15 Vdc, but the module’s 
Vmp is typically around 16 or 17 Volts. Figure 4-1 shows typical current vs. voltage and power 
output curves for a nominal 12 Volt off-grid module. 
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Figure 4-1. Nominal 12 Volt Solar Module I-V curve and output power graph.

The array Vmp is the voltage where the product of output current and voltage (Amps x Volts) is 
greatest, which falls on the “knee” of the solar module I-V curve as shown on the left in Figure 
4-1. 

Because traditional controllers do not always operate at the Vmp of the solar array, energy is 
wasted that could otherwise be used to charge the battery and power system loads. The greater 
the difference between battery voltage and the Vmp of the module, the more energy is wasted. 
TrakStarTM MPPT technology will always operate at the maximum power point  resulting in less 
wasted energy compared to traditional controllers.

Conditions That Limit the Effectiveness of MPPT
The Vmp of a solar module decreases as the temperature of the module increases. In very hot 
weather, the Vmp may be close or even less than battery voltage. In this situation, there will be 
very little or no MPPT gain compared to traditional controllers. However, systems with modules of 
higher nominal voltage than the battery bank will always have an array Vmp greater than battery 
voltage. Additionally, the savings in wiring due to reduced solar current make MPPT worthwhile 
even in hot climates.
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4.2 Battery Charging Information
4-Stage Charging

The TriStar MPPT has a 4-stage battery charging algorithm for rapid, effi cient, and safe battery 
charging. Figure 4-2 shows the sequence of the stages.

NIGHT NIGHT
BULK

CHARGE
ABSORPTION FLOAT

EQUALIZE

VO
LT

A
G

E

TIME

Figure 4-2. TriStar MPPT  charging algorithm

Bulk Charge Stage

In Bulk charging stage, the battery is not at 100% state of charge and battery voltage has not 
yet charged to the Absorption voltage setpoint. The controller will deliver 100% of available solar 
power to recharge the battery.

Absorption Stage

When the battery has recharged to the Absorption voltage setpoint, constant-voltage regulation is 
used to maintain battery voltage at the Absorption setpoint. This prevents heating and excessive 
battery gassing.  The battery is allowed to come to full state of charge at the Absorption voltage 
setpoint. The green SOC LED will blink once per second during Absorption charging.

The battery must remain in the Absorption charging stage for a cumulative 120 - 150 minutes, 
depending on battery type, before transition to the Float stage will occur. However, Absorption 
time will be extended by 30 minutes if the battery discharges below 12.5 Volts (25 Volts @24 V, 
50 Volts @48 V) the previous night.

The Absorption setpoint is temperature compensated if the RTS is connected.
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Float Stage

After the battery is fully charged in the Absorption stage, the TriStar MPPT reduces the battery 
voltage to the Float voltage setpoint. When the battery is fully recharged, there can be no more 
chemical reactions and all the charging current is turned into heat and gassing. The fl oat stage 
provides a very low rate of maintenance charging while reducing the heating and gassing of a 
fully charged battery.  The purpose of fl oat is to protect the battery from long-term overcharge. 
The green SOC LED will blink once every two (2) seconds during Float charging.

Once in Float stage, loads can continue to draw power from the battery. In the event that the 
system load(s) exceed the solar charge current, the controller will no longer be able to maintain 
the battery at the Float setpoint. Should the battery voltage remain below the Float setpoint for a 
cumulative 30 minute period, the controller will exit Float stage and return to Bulk charging.

The Float setpoint is temperature compensated if the RTS is connected.

Equalize Stage

WARNING:  Risk of Explosion
Equalizing vented batteries produces explosive gases. The battery bank must be properly 
ventilated.

!
CAUTION: Equipment Damage  
Equalization increases the battery voltage to levels that may damage sensitive DC loads. Verify 
all system loads are rated for the temperature compensated Equalize voltage before beginning 
an Equalization charge.

!
CAUTION: Equipment Damage  
Excessive overcharging and gassing too vigorously can damage the battery plates and cause 
shedding of active material from the plates.  An equalization that is too high or for too long can 
be damaging.  Review the requirements for the particular battery being used in your system.

AVERTISSEMENT :  Risque d’explosion
Les batteries à évent et compensation produisent des gaz explosifs. Le groupe de batteries doit 
être correctement ventilé.

!
PRUDENCE : Endommagement de l’équipement   
La compensation augmente la tension des batteries à des niveaux pouvant endommager les 
charges sensibles en CC. Vérifi ez que toutes les charges du système sont conçues pour la 
tension de compensation par température avant de commencer une charge de compensation.

!
PRUDENCE : Endommagement de l’équipement   
Une surcharge excessive et un dégagement gazeux trop vigoureux peuvent endommager les  
plaques de batteries et provoquer l’élimination du matériau actif des plaques.  Une compensation 
trop élevée ou trop longue peut provoquer des dégâts.  Examinez les exigences pour la batterie 
particulière utilisée dans votre système.

Certain battery types benefi t from a periodic boost charge to stir the electrolyte, level the cell volt-
ages, and complete the chemical reactions. Equalize charging raises the battery voltage above 
the standard absorption voltage so that the electrolyte gasses. The green SOC LED will blink 
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rapidly two (2) times per second during equalization charging.

The duration of the equalize charge is determined by the selected battery type. See table 4-1 
in this section for more details. The Equalization Time is defi ned as time spent at the equalize 
setpoint. If there is insuffi cient charge current to reach the equalization voltage, the equalization 
will terminate after an additional 60 minutes to avoid over gassing or heating the battery.  If the 
battery requires more time in equalization, an equalize can be requested using the TriStar Meter 
or pushbutton to continue for one or more additional equalization cycles.

The Equalize setpoint is temperature compensated if the RTS is connected.

When to Equalize
The ideal frequency of equalizations depends on the battery type (lead-calcium, lead-antimony, 
etc.), the depth of discharging, battery age, temperature, and other factors.  One very broad 
guide is to equalize fl ooded batteries every 1 to 3 months or every 5 to 10 deep discharges.  
Some batteries, such as the L-16 group, will need more frequent equalizations.

The difference between the highest cell and lowest cell in a battery can also indicate the need 
for an equalization.  Either the specifi c gravity or the cell voltage can be measured.  The battery 
manufacturer can recommend the specifi c gravity or voltage values for your particular battery.

Why Equalize?
Routine equalization cycles are often vital to the performance and life of a battery - particularly in 
a solar system.  During battery discharge, sulfuric acid is consumed and soft lead sulfate crys-
tals form on the plates.  If the battery remains in a partially discharged condition, the soft crystals 
will turn into hard crystals over time.  This process, called “lead sulfation,” causes the crystals to 
become harder over time and more diffi cult to convert back to soft active materials.

Sulfation from chronic undercharging of the battery is the leading cause of battery failures in 
solar systems.  In addition to reducing the battery capacity, sulfate build-up is the most common 
cause of buckling plates and cracked grids.  Deep cycle batteries are particularly susceptible to 
lead sulfation.

Normal charging of the battery can convert the sulfate back to the soft active material if the bat-
tery is fully recharged.  However, a solar battery is seldom completely recharged, so the soft lead 
sulfate crystals harden over a period of time.  Only a long controlled overcharge, or equalization, 
at a higher voltage can reverse the hardening of sulfate crystals.  

Preparation for Equalization
First, confi rm that all of the system loads are rated for the equalization voltage.  Consider that at 
0°C (32°F) the equalization voltage will reach 16.75 Volts for 12 Volt L-16 batteries (67.0 Volts for 
48 Volt systems) with a temperature sensor installed.  Disconnect any loads at risk of damage 
due to the high input voltage.
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If Hydrocaps are used, be sure to remove them before starting an equalization.  Replace the 
Hydrocaps with standard battery cell caps.  The Hydrocaps can get very hot during an equaliza-
tion.  Also, if Hydrocaps are used, the equalization should be set for manual only (DIP switch #7 
is Off).

After the equalization is fi nished, add distilled water to each cell to replace gassing losses.  
Check that the battery plates are covered.

Equalize a Sealed Battery?
The Battery Charging Settings table (see table 4-1 in this section) shows one sealed battery 
setting with an Equalization cycle.  This is only a 0.1 Volt (12V battery) boost cycle to level indi-
vidual cells.  This is not an equalization, and will not vent gas from sealed batteries that require 
up to 14.4V charging (12V battery).  Many VRLA batteries, including AGM and gel, have charging 
requirements up to 14.4V (12V battery). This “boost” charge for sealed cells can be disabled by 
setting the equalize setting switch to manual if required. 
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Battery Charging Settings

The details of the TriStar MPPT battery charging settings are shown in tables 4-1 and 4-2 below. 
All voltage settings listed are for nominal 12 Volt batteries. Multiply the voltage settings by two (2) 
for 24 Volt batteries or by four (4) for 48 Volt systems.

Settings
Switches
4 - 5 - 6

Battery
Type

Absorp.
Stage
(Volts)

Float
Stage
(Volts)

Equalize
Stage
(Volts)

Absorp.
Time

(Minutes)

Equalize
Time

(Minutes)

Equalize
Interval
(Days)

off-off-off 1 - Gel 14.00 13.70 150
off-off-on 2 - Sealed* 14.15 13.70 14.40 150 60 28
off-on-off 3 - Sealed* 14.30 13.70 14.60 150 60 28
off-on-on 4 - AGM/Flooded 14.40 13.70 15.10 180 120 28
on-off-off 5 - Flooded 14.60 13.50 15.30 180 120 28
on-off-on 6 - Flooded 14.70 13.50 15.40 180 180 28
on-on-off 7 - L-16 15.40 13.40 16.00 180 180 14
on-on-on 8 - Custom Custom Custom Custom Custom Custom Custom

        * “Sealed” battery type includes gel and AGM batteries       
       Table 4-1. Battery charging settings for each selectable battery type

Shared Settings Value Units
Absorption Extension Voltage 12.50 Volts
Absorption Extension Time Absorption Time + 30 minutes
Float Exit Timeout 30 minutes
Float Cancel Voltage 11.50 Volts
Equalize Timeout Equalize Time + 60 minutes
Temperature Compensation Coeffi cient* - 5 millivolts / °C / cell

           * 25°C reference
      Table 4-2. Battery settings that are shared between all battery types

The TriStar MPPT provides seven (7) standard battery charging settings that are selected with 
the settings switches (see X-X in Installation). These standard charging settings are suitable for 
lead-acid batteries ranging from sealed (gel, AGM, maintenance-free) to Flooded and L-16 cells. 
In addition, an 8th charging setting provides for custom setpoints using MSViewTM PC software.
Table 4-1 above summarizes the major parameters of the standard charging settings.

The shared settings in table 4-2 are common to all battery types. The following charging profi les 
graphically explain the shared settings.
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Absorption Extension

Figure 4-3. Absorption extension charging profi le.

If battery voltage discharges below 12.50 Volts (25.00 Volts @ 24 V, 50 Volts @ 48 V) the previ-
ous night, Absorption charging will be extended on the next charge cycle as shown in fi gure 4-3 
above. 30 minutes will be added to the normal Absorption duration.

Float Timeout

Figure 4-4. Float exit timeout charging profi le

After entering Float stage, the controller will only exit Float if the battery voltage remains below 
Float voltage for 30 cumulative minutes. In fi gure 4-4, a system load turns on at 4:30 hrs when 
the controller is in Float stage, runs for 1/2 hour, and turns off at 5:00 hrs. The load current draw 
is larger than the charge current, causing battery voltage to drop below Float voltage for 30 min-
utes. After the load turns off, the controller returns to Bulk charging and then Absorption stage 
once again. In this example, a load runs continuously for 30 min. However, because the Float 
exit timer is cumulative, multiple momentary load events that pull the battery voltage below Float 
voltage for a combined 30 minutes duration will also force an exit from Float stage.
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Float Cancel Voltage

Figure 4-5. Float cancelled charging profi le

If the battery bank discharges below 11.50 Volts (23.00 Volts @ 24 V, 46.00 Volts @ 48 V) the 
previous night, Float charging stage will be cancelled for the next charge cycle. Figure 4-5 above 
illustrates this concept. At 0:00 hrs (dawn), battery voltage is below the Float Cancel threshold 
voltage. The diagram shows where Float stage would have occurred if Float was not cancelled.

Equalize Timeout

Figure 4-6. Equalize timeout charging profi le

The charging profi le in fi gure 4-6 shows an Equalize Timeout event. The timeout timer begins as 
soon as battery voltage exceeds the Absorption voltage setpoint. If there is insuffi cient charging 
current or system loads are too large, the battery voltage may not reach the Equalize setpoint. 
Equalize Timeout is a safety feature that prevents high battery voltage for extended periods of 
time which may damage the battery.
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Temperature Compensation

All charging settings are based on 25°C  (77°F).  If the battery temperature varies by 5°C, the 
charging setting will change by 0.15 Volts for a 12 Volt battery.  This is a substantial change in 
the charging of the battery, and the use of the Remote Temperature Sensor (RTS) is recom-
mended to adjust charging to the actual battery temperature.  

The need for temperature compensation depends on the temperature variations, battery type, 
how the system is used, and other factors.  If the battery appears to be gassing too much or not 
charging enough, the RTS can be added at any time after the system has been installed.  See 
Section 2.3 - Step 4 for installation instructions.

Battery Sense

Voltage drops are unavoidable in power cables that carry current, including the TriStar MPPT 
battery cables.  If Battery Sense wires are not used, the controller must use the voltage reading 
at the battery power terminals for regulation. Due to voltage drops in the battery cables, the bat-
tery power connection voltage will be higher than the actual battery bank voltage while charging 
the battery.

Two sense wires, sized from 1.0 to 0.25 mm2 (16 to 24 AWG), can be used for battery voltage 
sense.  Because these wires carry no current, the voltage at the TriStar will be identical to the 
battery voltage.  A 2-position terminal is used for the battery sense connection.

Generally accepted wiring practice is to limit voltage drops between the charger and the battery 
to 2%. Even properly sized wiring with 2% drop can result in a 0.29 Volt drop for 14.4V charg-
ing (or 1.15 Volt for a 48 Volt nominal system). Voltage drops will cause some undercharging of 
the battery.  The controller will begin Absorption or limit equalization at a lower battery voltage 
because the controller measures a higher voltage at the controller’s terminals than is the actual 
battery voltage.  For example, if the controller is programmed to start Absorption at 14.4V, when 
the controller “sees” 14.4V at its battery terminals, the true battery voltage would only be 14.1V if 
there is a 0.3V drop between the controller and battery.

Note that the battery sense wires will not power the controller, and the sense wires will not com-
pensate for losses in the power wires between the controller and the battery.  The battery sense 
wires are used to improve the accuracy of the battery charging.

See Section 3.2 - Step 7 for instructions on how to connect the battery sense wires.
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4.3 Push button
The following functions can be enabled with the pushbutton (located on the front cover):

PUSH
• Reset from an error or fault.
• Reset the battery service indication if this has been activated in custom settings.  A new 

service period will be started, and the fl ashing LED’s will stop blinking.  If the battery ser-
vice is performed before the LED’s begin blinking, the pushbutton must be pushed at the 
time when the LED’s are blinking to reset the service interval and stop the blinking. 

PUSH AND HOLD 5 SECONDS
• Request battery equalization manually.  The TriStar MPPT will begin equalization in either 

the manual or automatic equalization mode. Equalization will begin when there is suffi cient 
solar power to charge the battery up to the equalization voltage.  The LEDs will blink the 
sequence defi ned in table 4-3 below to confi rm that an equalize has been requested. The 
equalization request will automatically stop per the battery type selected (see Section 4.4). 
Equalization will only occur if the selected battery type has an equalization stage.

• Stop an equalization that is in progress.  This will be effective in either the manual or auto-
matic mode.  The equalization will be terminated. The LEDs will blink to confi rm the equal-
ize has been cancelled as shown in table 4-3 below.

Pushbutton Action SOC LED Indication
Manual Equalization Started Green+Yellow+Red / Green+Yellow+Red / Green / Green

Stop Equalization Green+Yellow+Red / Green+Yellow+Red / Red / Red
          Table 4-3. Manual equalization LED indications

NOTE:  
For multiple TriStar MPPT controllers on a MeterBusTM network, initialize a battery equalization 
using the TriStar meter so that all controllers are synchronized.

REMARQUE :  
Avec plusieurs contrôleurs TriStar MPPT sur un réseau MeterBusTM, initialisez une 
compensation de batteries à l’aide de l’outil de mesure TriStar afi n de synchroniser tous les 
contrôleurs.

Note that if two or more TriStar MPPT controllers are charging in parallel, each controller may 
attempt to equalize on a different day. Systems with multiple controllers should only equalize 
manually to ensure synchronization between controllers.
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4.4 LED Indications
Valuable information can be provided by the three LED’s visible through the front cover.  Although 
there are many different LED indications, they have similar patterns to make it easier to interpret 
each LED display.  Consider as three groups of indications: General Transitions // Battery Status 
// Faults & Alarms.

LED Display Explanation
G = green LED is lit
Y / R = yellow LED is lit, then red LED is lit
G+Y = Green and Yellow are both lit at the same time
G+Y / R = Green & Yellow both lit, then Red is lit alone

Sequencing LED patterns (faults) repeat until the fault is cleared

General Transitions

• Controller start-up    G / Y / R  (one cycle)
• Equalize request start    G+Y+R / G+Y+R / G / G
• Equalize cancelled    G+Y+R / G+Y+R / R / R
• Battery service is required*   all 3 LED’s blinking until service is reset

*battery service notifi cation is only enabled in custom settings

Battery Status

• General state-of-charge   see battery SOC indications below
• Absorption state    G blinking (½ second on / ½ second off) 
• Equalization state    G fast blink (2 to 3 times per second)
• Float state     G slow blink (1 second on / 1 second off)

Faults & Alarms

• Over-temperature    Y / R  sequencing
• High voltage disconnect   G / R  sequencing
• DIP switch fault     R / Y / G  sequencing
• Self-test faults      R / Y / G  sequencing
• Remote Temperature Sensor (RTS)  G+Y / Y+R  sequencing
• Battery voltage sense    G+Y / Y+R  sequencing
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Battery State-of-Charge LED Indications

G   80% to 95% SOC  
G+Y   60% to 80% SOC  
Y   35% to 60% SOC  
Y+R    0% to 35% SOC  
R   battery is discharging 

Refer to the Specifi cations (Section 8.0) for the State-of-Charge voltages.  
Note that because these State-of-Charge LED displays are for all battery types and system de-
signs, they are only approximate indications of the battery charge state.

Ethernet Jack Indications

In addition to the SOC LEDs, two (2) small LEDs can be found on the Ethernet RJ-45 jack inside 
the wiring box. These LEDs indicate the LAN/WAN network link and activity status as follows:
  

Condition Green LED Yellow LED 
Network Connection OK ON OFF
Network Activity ON Blinking
Error OFF ON
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4.5 Protections, Faults & Alarms
The TriStar MPPT protections and automatic recovery are important features that ensure the 
safe operation of the system.  Additionally, the TriStar MPPT features real-time self diagnostics 
that report Fault and Alarm conditions as they occur.

Faults are events or conditions that require the TriStar MPPT to cease operation. A Fault usually 
occurs when a limit such as voltage, current, or temperature has been surpassed. Fault condi-
tions are indicated with unique LED sequences and are also displayed on the TriStar Meter.

Alarms are events or conditions that may require the TriStar MPPT to modify operation. Alarms 
are commonly used to alert the user that the controller is nearing a specifi c voltage, current, or 
temperature limit. Alarm conditions are only displayed on the TriStar Meter.

Some basic fault conditions are reviewed below:

Protections

Solar Overload
The TriStar MPPT will limit battery current to the Maximum Battery Current rating. An over-sized 
solar array will not operate at peak power. The solar array should be less than the TriStar MPPT 
Nominal Maximum Input Power rating for optimal performance. See section 8.0 for more informa-
tion.

Solar Short Circuit
The TriStar MPPT will disconnect the solar input if a short circuit is detected in the solar wiring. 
Charging automatically resumes when the short is cleared. No LED indication.

Solar High Input Voltage
Solar input current will be limited as the array open circuit voltage approaches the 150 Volt maxi-
mum input voltage limit. 

Very Low Battery Voltage
If battery discharges below ~7 Volts the controller will go into brownout and shut down.  When 
the battery voltage rises above the 8 Volt minimum operating voltage, the controller will restart.  

Faults

Remote Temperature Sensor Failure   (R+Y / G+Y)
If a fault in the RTS (such as a short circuit, open circuit, loose terminal) occurs after the RTS has 
been working, the LED’s will indicate a failure.  However, if the controller is restarted with a failed 
RTS, the controller may not detect that the RTS is connected, and the LED’s will not indicate a 
problem.  A TriStar meter or the PC software can be used to determine if an RTS is detected and 
working properly.
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Battery Voltage Sense Failure   (R+Y / G+Y)
If a fault in the battery sense connection (such as a short circuit, open circuit or loose terminal) 
occurs after the battery sense has been working, the LED’s will indicate a failure.  If the control-
ler is restarted with the failure still present, the controller may not detect that the battery sense is 
connected and the LED’s will not indicate a fault.  A TriStar meter or the PC software can be used 
to determine if the battery sense is working properly.

Settings (DIP) Switch Changed   (R / Y / G sequencing)
If a settings switch is changed while there is power to the controller, the LED’s will begin se-
quencing and the solar input will disconnect.  The controller must be restarted to clear the fault 
and begin operation with the new settings.

Battery High Voltage Disconnect   (G / R sequencing)
This fault is set when battery voltage is above normal operating limits. The controller will discon-
nect the solar input and set a High Voltage Disconnect fault. This fault is commonly caused by 
other charging sources in the system charging the battery above the TriStar MPPT regulation 
voltage. When the battery voltage returns to normal levels, the fault will automatically clear.

Custom Settings Edit (G+Y+R fl ashing)
A value has been modifi ed in custom settings memory. The controller will stop charging and 
indicate a fault condition. After all settings have been modifi ed, the controller must be reset by 
removing and then restoring power to the controller. The new programmed settings will be used 
after the power reset.

Firmware Update Failure (Y / R)
The fi rmware update was not successfully programmed. The controller will not indicate the full 
power-up LED sequence of G / Y / R when power to the controller is reset. Instead, the controller 
will display green and then stop on yellow. The yellow LED will continue to be lit and the control-
ler will not complete start up or begin charging. Retry the fi rmware update. The fi rmware must be 
successfully loaded before the controller will start up.

Alarms

High Temperature Current Limit
The TriStar MPPT will limit the solar input current if the heatsink temperature exceeds safe limits.  
Solar charge current will be tapered back (to 0 amps if needed) to reduce the heatsink tempera-
ture. The TriStar MPPT is designed to operate at full rated current at the maximum ambient tem-
perature. This alarm indicates that there is insuffi cient airfl ow and that the heatsink temperature 
is approaching unsafe limits. If the controller frequently reports this alarm condition, corrective 
action must be taken to provide better air fl ow or to relocate the controller to a cooler spot.

High Input Voltage Current Limit
The TriStar MPPT will limit the solar input current as the solar array Voc approaches the maxi-
mum input voltage rating. The array Voc should never exceed the 150 Volt maximum input volt-
age. See the array voltage derating graph in Section 8.0. 
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Current Limit
The array power exceeds the rating of the controller. This alarm indicates that the TriStar MPPT 
is limiting battery current to the maximum current rating. 

RTS Open
The Remote Temperature Sensor is not connected to the controller. Use of the RTS is recom-
mended for proper battery charging.

Heatsink Temperature Sensor Open / Shorted
The heatsink temperature sensor is damaged. Return the controller to an authorized Morningstar 
dealer for service.

Battery Sense Out of Range / Disconnected
A battery sense wire is disconnected. Inspect the battery sense connections. This alarm is set 
when the voltage at the battery sense voltage differs by more than 5 volts from the voltage at the 
battery terminals.

Uncalibrated
The controller was not factory calibrated. Return the controller to an authorized Morningstar 
dealer for service.
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4.6 Inspection and Maintenance
The following inspections are recommended two times per year for best long-term performance.

System Inspection
• Confi rm the controller is securely mounted in a clean and dry environment.
• Confi rm that the air fl ow around the controller is not blocked.  Clean the heat sink of any 

dirt or debris.
• Inspect all exposed conductors for insulation damage due to sun damage, rubbing on 

nearby objects, dry rot, insects, or rodents. Repair or replace conductors as necessary.
• Tighten all power connections per the manufacturer’s recommendations.
• Verify the LED indications are consistent with the equipment operation. Note any fault or 

error indications. Take corrective action if necessary.
• Inspect the battery bank. Look for cracked or bulging cases and corroded terminals. 

For wet cell fl ooded batteries, make sure the water level is correct. Wet cell water levels 
should also be checked frequently according to the manufacturer’s recommendations.

• Inspect the system earth grounding for all components. Verify all grounding conductors 
are appropriately secured to earth ground.

Inside the TriStar MPPT Wiring Box

!
CAUTION:  Shock Hazard
Disconnect all power sources to the controller before removing the wiring box cover. 
Never remove the cover when voltage exists on the TriStar MPPT power connections.

!
PRUDENCE :  Risque de décharge électrique
Déconnectez toutes les sources d’alimentation du contrôleur avant d’enlever le couvercle 
du boîtier de câblage. Ne retirez jamais le couvercle en présence de tension sur une des 
connexions d’alimentation du TriStar MPPT.

• Check all wire terminals. Inspect connections for corrosion, damaged insulation, signs of 
high temperature or burning/discoloration. Tighten the terminal screws to the recommend-
ed torque. 

• Inspect for dirt, nesting insects, and corrosion. Clean as required.
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5.0 Networking and Communication
5.1 Introduction

The TriStar MPPT provides several communication options. The TriStar MPPT uses a proprietary 
protocol for the MeterBusTM network and the non-proprietary open standard MODBUSTM and 
MODBUS TCP/IPTM protocols for RS-232, EIA-485, and ethernet networks. Additionally, HTTP, 
SMTP, and SNMP are supported for web page, email, and network message support.
 Morningstar’s MSViewTM PC software provides system monitoring and logging capabilities via 
RS-232, EIA-485, and ethernet. MSViewTM PC software is available for free on our website at:

http://www.morningstarcorp.com. 

Further, hardware and third party software that supports the MODBUSTM protocol can also be 
used to communicate with a TriStar MPPT. 

Multiple communication ports can be used simultaneously. For example, a TriStar MPPT may 
be connected to a MeterBusTM network for on-site system metering, connected to the internet for 
remote monitoring, and connected to an EIA-485 network to bridge data from other controllers in 
the system to an internet connection. Note that the RS-232 and EIA-485 connections share hard-
ware and therefore cannot be used simultaneously.

Table 5-1 below provides a summary of supported features for each communication interface.

M
eterB

us

R
S-232

EIA
-485

Ethernet

Display system/network data on a TriStar meter

●

Connect a TSMPPT to a Relay Driver or other MS Accessory

●

Connect multiple TSMPPT together in a network

● ● ●

View and log data with MSViewTM PC Software

● ● ●

View logged data stored in the TriStar MPPT internal memory

● ● ● ●

Update TriStar MPPT fi rmware

●

Program custom settings

● ● ●

View data in a web browser

●

Email notifi cation

●

Text Message Alerts

 ●

SNMP Alerts

●

Table 5-1. Communication summary
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5.2 Morningstar MeterBusTM

Morningstar’s proprietary MeterBusTM protocol allows communication between compatible Morn-
ingstar products. Use a MeterBusTM network to:

• display net system data for multiple TriStar / TriStar MPPT systems**
• communicate with a TriStar Digital Meter 2 or TriStar Remote Meter 2
• communicate with a Relay Driver or other compatible Morningstar accessories (see sec-

tion 2.5 for more details)
**A Morningstar MeterBus Hub (HUB-1) and either a TriStar Digital Meter 2 (TS-M-2) or TriStar Remote Meter 2 (TS-RM-2) are 
required, not included.

A MeterBus Hub (model: HUB-1) is required for MeterBus networks containing multiple 
TriStar MPPT controllers. The ports on the hub are electrically isolated to prevent damage in the 
event of broken grounds or voltage differences between controllers. Figure 5-1 below shows an 
example MeterBusTM network with two (2) TriStar MPPT controllers and a TriStar Remote Meter 2 
(TS-RM2).

Figure 5-1. An example MeterBus network. 

Up to fi ve (5) controllers can be networked together with a single hub. Multiple hubs can be 
daisy-chained together to allow networks of up to 14 controllers and a meter. 
Refer to the HUB-1 and TriStar Meter manuals for more information about Morningstar Meter-
BusTM networking.
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5.3 Serial RS-232
The serial port connection on the TriStar MPPT is a standard 9-pin isolated RS-232 port. See fi g-
ure 3-5 for the port location.The TriStar MPPT communicates through the serial port via the open 
standard MODBUSTM protocol. 

Connect the TriStar MPPT to the serial port on a PC to:

• program custom charge settings with MSViewTM PC software
• view real-time data with MSViewTM PC software
• log real-time data with MSViewTM PC software 
• confi gure ethernet settings
• update controller fi rmware with MSLoadTM fi rmware utility

NOTE:  
The RS-232 and EIA-485 ports share hardware. Both ports cannot be used simultaneously.

NOTE:  
If your PC does not have a serial port, a USB to Serial cable can be purchased at your local 
electronics retailer.

The serial connection is ideal for confi guring custom settings or monitoring a single TriStar MPPT 
controller. Figure 5-2 shows a serial connection between the controller and a PC with MSViewTM 
PC software.

Figure 5-2. A serial connection between a PC and the TriStar MPPT
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Serial Port Settings
Adjust the serial port settings as follows:

• 9600 BAUD
• 8 data bits
• 1 or 2 stop bits
• no parity

The serial RS-232 connection provides a direct connection between a TriStar MPPT and a PC 
(or other serial device). Firmware updates can only be programmed through the RS-232 
connection. The serial connection is not typically used for multi-controller networking. However, 
networking is possible using a USB hub and USB-Serial cables. For more information, refer to 
the “Morningstar Communications Document” on our website at:

HTTP://www.morningstarcorp.com/
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5.4 EIA-485 (formerly RS-485)
NOTE:  
The EIA-485 connection is only available on the TS-MPPT-60 model.

NOTE:  
The RS-232 and EIA-485 ports share hardware. Both ports cannot be used simultaneously.

EIA-485 is a networking standard for serial communication between multiple devices on a bus. 
The TriStar MPPT communicates over an EIA-485 network via the open standard MODBUSTM 
protocol. Use EIA-485 networking to:

• connect multiple TriStar MPPT controllers on a network to log and view real-time data us-
ing MSViewTM PC software

• program each controller on the network with custom charge settings using MSViewTM PC 
software 

• connect the TriStar MPPT to other Morningstar controllers with the RSC-1 Serial to EIA-
485 Adapter (sold separately)

• bridge an Ethernet connection through a TriStar MPPT to an EIA-485 network

The EIA-485 port has four (4) connections: Power, Data A, Data B, and Ground. Data A & B are 
differentially driven data lines that carry the network data. Power and Ground connections pro-
vide power to the network. The TriStar MPPT does not supply power to the EIA-485 network, 
therefore an external power source is required. The source voltage must be between 8-16 Vdc. 
For 12 Volt systems, the network can be powered directly from the system battery. Use a DC-DC 
converter for 24, 36, and 48 Volt systems.

!
CAUTION:  Equipment Damage
Tapping power off of individual batteries in a series string of batteries can cause a voltage imbalance. 
Damage to the batteries may result. Always use a DC-DC converter to power the EIA-485 network if the 
nominal system voltage is greater than 12 volts.

!
PRUDENCE :  Endommagement de l’équipement 
L’arrêt progressif de batteries individuelles dans une série de batteries peut provoquer un déséquilibre 
de tension. Les batteries peuvent être endommagées. Utilisez toujours un convertisseur CC-CC pour 
convertir l’alimentation au réseau EIA-485 si la tension nominale du système est supérieure à 12 V.

 
  
For more information on EIA-485 networking, refer to the “Morningstar Communications Docu-
ment” on our website at:

HTTP://www.morningstarcorp.com/
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5.5 Ethernet
NOTE:  
Ethernet is only available on the TS-MPPT-60 model.

!
CAUTION:  Risk of Tampering
The TS-MPPT does not feature built-in network security. It is the responsibility of the user or network 
administrator to place the TS-MPPT behind a network fi rewall to prevent unauthorized access. 

!
PRUDENCE :  Risque de tentative d’altération
Le TS-MPPT ne comporte pas de sécurité réseau intégrée. Il incombe à l’utilisateur ou à l’administrateur 
du réseau de placer le TS-MPPT derrière un pare-feu réseau afi n d’empêcher l’accès non autorisé. 

The Ethernet port supports HTTP, MODBUS TCP/IPTM, SMTP, and SNMP protocols to provide a 
fully web-enabled interface between the TriStar MPPT and a LAN/WAN network or the internet. 
Some of the many features the Ethernet connection provides include:

• program custom settings with MSViewTM PC software
• monitor the controller from a web browser
• modify controller settings from a web browser
• log and monitor the system with MSViewTM PC software anywhere on the internet
• create custom web pages to show system data
• send an email or text message if a fault, alarm, or user-defi ned event occurs
• monitor and receive messages on an SNMP network

This section provides a summary of each of the features. For detailed information about Ethernet 
connectivity and networking, refer to the “Morningstar Communications Document” on our web-
site at:

HTTP://www.morningstarcorp.com/

Network Information

Connect to the TriStar MPPT via an Ethernet network (LAN/WAN) or connect the controller 
directly to a PC using an ethernet cross-over cable. Use CAT-5 or CAT-5e twisted pair Ethernet 
cables with RJ-45 connectors. A network diagram for both scenarios is shown in fi gure 5-3 below.

Figure 5-3. Ethernet network diagrams.
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Factory Default Network Settings

DHCP     enabled
Live View Web Address http://tsmppt + serial number **
IP     192.168.1.253 (if DHCP is not enabled)
Subnet Mask   255.255.255.0
Gateway    192.168.1.1
Primary DNS Server  169.254.1.1
MODBUS TCP/IPTM Port 502

** The Live View web address is unique to each controller. If the TriStar MPPT serial number is 09501234, then the Live View ad-
dress is: http://tsmppt09501234. The Live View address is printed on the serial label on the side of the unit for reference.

The controller’s MAC Address is located on the serial label on the side of the controller.
Two (2) LED’s on the Ethernet jack indicate link and activity status.

Condition Green LED Yellow LED 
Network Connection OK ON OFF
Network Activity ON Blinking
Error OFF ON

Web Pages

Connect the TriStar MPPT controller to the network using an Ethernet cable. Wait 5 to 10 min-
utes for the controller to connect to the network. Open a web browser on any PC on the network. 
Enter the Live View web address in the address bar of the web browser. The TriStar MPPT main 
Live View webpage will load. Links are provided to real-time data, history, and network settings 
adjustment pages.

Pages served by the TriStar MPPT are ideal for retrieving quick information about the charge 
controller and making adjustments to network settings. However, there is no ability to custom-
ize the layout or data displayed. Also, information from multiple controllers cannot be displayed 
on the same webpage. Custom web pages can be created to format and display data exactly as 
needed. Custom web pages can be served from a webserver. Further, websites can be created 
to display data from multiple controllers. Examples and sample code are available on our web-
site.

Custom Settings

The TriStar MPPT Setup Wizard in MSViewTM provides an interface to adjust all operating param-
eters. Morningstar’s MSViewTM PC software can connect to any TriStar MPPT on the Ethernet 
network or through a RS-232 serial connection. Refer to the help documentation included with 
MSViewTM for more information.
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Email & SMS Alerts

The email and SMS alerts feature sends notifi cation to an email address or mobile phone if one 
of the following occurs:

• TriStar MPPT self diagnostics fault condition
• TriStar MPPT self diagnostics alarm condition
• User-defi ned event (e.g. battery voltage is less than 46 Volts)

Up to four email and SMS alerts can be confi gured from the network settings web page in the 
MSView TriStar MPPT wizard. 

View logged data

The TriStar MPPT logs up to 200 days* of daily data. The controller always logs the standard val-
ues listed below. Using MSView, the controller can be confi gured to log additional optional values 
each day. The maximum number of days that can be stored decreases as the number of logged 
values increases. 

Standard Values
• Minimum Battery Voltage
• Maximum Battery Voltage
• Daily Events (Equalize triggered, Entered Float, Alarm/Fault occurred, Controller Reset)
• Faults / Alarms - recorded only if a fault or alarm occurs that day

Optional Values
• Maximum Array Voltage
• Maximum Power Output
• Charge Amp-hours
• Charge Watt-hours
• Minimum/Maximum Battery Temperature
• Charge stage regulation timers for Absorption, Float, Equalize

* logging only standard values 

SNMP

For telecom and industrial applications that require SNMP monitoring of deployed systems, the 
TriStar MPPT will behave as an SNMP agent and supports the following commands:

TRAP
GET
GETNEXT

A link to the agent Management Information Base fi le (*.MIB) is available on the TriStar MPPT 
Live View Network Settings page.
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Battery Charging and Performance Issues

Problem: 
No LED indications, controller does not appear to be powered

Solution: 
With a multi-meter, check the voltage at the battery terminals on the TriStar MPPT. Battery volt-
age must be 8 Vdc or greater. If the voltage on the battery terminals of the controller is between 
8 and 72 Vdc and no LEDs are lit, contact your authorized Morningstar dealer for service. If no 
voltage is measured, check wiring connections, fuses, and breakers.

Problem: 
The TriStar MPPT is not charging the battery.

Solution: 
Check the three (3) battery SOC LEDs. If they are fl ashing a sequence, see Section 4.4 Faults & 
Alarms of this manual to determine the issue. If a TriStar Meter 2 is connected, the diagnostics 
menu will display reported faults and alarms.
If the LED indications are normal, check the fuses, breakers, and wiring connections in the solar 
array wiring. With a multi-meter, check the array voltage directly at the TriStar MPPT solar input 
terminals. Input voltage must be greater than battery voltage before charging will begin.

NOTE:  
For more in-depth testing and diagnosis, download the TriStar MPPT Testing Document from the 
Support section on our website: www.morningstarcorp.com/

Network and Communication Issues

Problem: 
Cannot connect to the controller via RS-232

Solution: 
Check the following:

• The RS-232 cable is straight-through, not a Null Modem (cross-over)
• If using a serial-USB adapter, verify that the adapter software is installed and a serial COM 

port has been mapped. Check the activity light on the USB adapter if it has one. If there is 
no activity, the wrong COM port has been chosen or there is a confi guration issue with the 
adapter.

• The default MODBUS ID of the TriStar MPPT is 1. Verify that the PC software is confi g-
ured to communicate using the correct ID.

Troubleshooting6.0
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Problem: 
Cannot connect to the controller via EIA-485

Solution: 
Check the following:

• The RS-232 port is not in use. The EIA-485 and RS-232 ports cannot be used simultane-
ously. Only one port can be used at a time.

• The RSC-1 adapter used to connect the PC to the EIA-485 network shows a green LED 
and pulses red when a connection is attempted. See the RSC-1 documentation for more 
information.

• Each controller or device on the EIA-485 network has been programmed with a unique 
MODBUS ID.

• A serial cross-over (Null Modem) cable is used for the connection between the PC and the 
Morningstar RSC-1 485 Adapter. A straight-through serial cable will not work.

• Power is supplied to the 4-wire bus on the Power/Ground lines. The bus requires voltage 
in the range: 8 - 16 Vdc.

• All bus connections are secure and each terminal is wired in parallel: line A to line A, line B 
to line B, etc.

Problem: 
Cannot connect to the controller via Ethernet

Solution: 
see the TriStar MPPT Networking Companion Document, available on our website.
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The TriStar MPPT charge controller is warranted to be free from defects in material and work-
manship for a period of FIVE (5) years from the date of shipment to the original end user.  Morn-
ingstar will, at its option, repair or replace any such defective products.

CLAIM PROCEDURE
Before requesting warranty service, check the Operator’s Manual to be certain that there is a 
problem with the controller.  Return the defective product to your authorized Morningstar distribu-
tor with shipping charges prepaid.  Provide proof of date and place of purchase.
To obtain service under this warranty, the returned products must include the model, serial num-
ber and detailed reason for the failure, the module type, array size, type of batteries and system 
loads.  This information is critical to a rapid disposition of your warranty claim.
Morningstar will pay the return shipping charges if the repairs are covered by the warranty.

WARRANTY EXCLUSIONS AND LIMITATIONS
This warranty does not apply under the following conditions:

• Damage by accident, negligence, abuse or improper use.
• PV or load currents exceeding the ratings of the product.
• Unauthorized product modifi cation or attempted repair.
• Damage occurring during shipment.

THE WARRANTY AND REMEDIES SET FORTH ABOVE ARE EXCLUSIVE AND IN LIEU OF 
ALL OTHERS, EXPRESS OR IMPLIED.  MORNINGSTAR SPECIFICALLY DISCLAIMS ANY 
AND ALL IMPLIED WARRANTIES, INCLUDING, WITHOUT LIMITATION, WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  No Morningstar distribu-
tor, agent or employee is authorized to make any modifi cation or extension to this warranty.

MORNINGSTAR IS NOT RESPONSIBLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES 
OF ANY KIND, INCLUDING BUT NOT LIMITED TO LOST PROFITS, DOWNTIME, GOODWILL 
OR DAMAGE TO EQUIPMENT OR PROPERTY.

8 Pheasant Run
Newtown,  PA  18940 USA

Email:  info@morningstarcorp.com
Website:  www.morningstarcorp.com

Warranty7.0
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8.0 Specifi cations
Electrical

TS-MPPT-45 TS-MPPT-60
Nominal System Voltage 12, 24, 36, or 48 Volts dc
Maximum Battery Current 45 Amps 60 Amps
Maximum Solar Input Voltage 150 Volts dc
Battery Operating Voltage Range 8 - 72 Volts dc

Nominal Maximum Input Power:
12 Volt 600 Watts 800 Watts
24 Volt 1200 Watts 1600 Watts
48 Volt 2400 Watts 3200 Watts

Voltage Accuracy 12 / 24 V: ≤ 0.1 % ± 50 mV
48 V: ≤ 0.1 % ± 100 mV

Self consumption (tare loss) 1.3 - 2.7 Watts
Transient Surge Protection 4500 Watts / port

Battery Charging

Charging algorithm       4 - stage  
Charging stages       Bulk, Absorption, Float, Equalize
Temperature compensation coeffi cient    -5 mV / °C / cell (25 °C ref.)
Temperature compensation range     -30 °C to +80 °C
Temperature compensated setpoints    Absorption, Float, Equalize, HVD
Charging Setpoints:

Settings
Switches

Battery
Type

Absorp.
Stage

Float
Stage

Equalize
Stage

Absorp.
Time

Equalize
Time

Equalize
Timeout

Equalize
Interval

sw: 4-5-6 Volts Volts Volts Minutes Minutes Minutes Days
off-off-off 1 - Sealed* 14.00 13.70 150
off-off-on 2 - Sealed* 14.15 13.70 14.40 150 60 120 28
off-on-off 3 - Sealed* 14.30 13.70 14.60 150 60 120 28
off-on-on 4 - AGM/Flooded 14.40 13.70 15.10 180 120 180 28
on-off-off 5 - Flooded 14.60 13.50 15.30 180 120 180 28
on-off-on 6 - Flooded 14.70 13.50 15.40 180 180 240 28
on-on-off 7 - L-16 15.40 13.40 16.00 180 180 240 14
on-on-on 8 - Custom Custom Custom Custom Custom Custom Custom Custom

* “Sealed” battery type includes gel and AGM batteries
See section X.X for more information

NOTE:  
All charging voltage setpoints listed are for 12 Volt systems. 
Multiply 2X for 24 Volt systems, 4X for 48 Volt systems.
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Battery Charging Status LEDs

LED Indication Battery Charging Status
Green Flashing (fast) - 2 to 3 times per second Equalize charging stage
Green Flashing - 1/2 sec on, 1/2 sec off Absorption charging stage
Green Flashing (slow) - 1 sec on, 1 sec off Float charging stage
Green 13.3 Volts ≤ Vbattery
Green & Yellow 13.0 Volts ≤ Vbattery < 13.3 Volts
Yellow 12.7 Volts ≤ Vbattery < 13.0 Volts
Yellow & Red 12.0 Volts ≤ Vbattery < 12.7 Volts
Red Vbattery < 12.0 Volts

Mechanical

Dimensions        (H) 291 mm / 11.44”
          (W) 130 mm / 5.12”
          (D) 142 mm / 5.58”
Product Weight        4.14 kg / 9 lbs 2 oz
Shipping Weight (2 pcs/carton)     11.6 kg / 25 lbs 9oz
Power terminals:
 Minimum wire size       2.5 mm2 / 14 AWG
 Maximum wire size       35 mm2 / 2 AWG
 Recommended torque      5.65 Nm / 50 in-lb
RTS / Sense terminals:
 Minimum wire size       0.25 mm2 / 24 AWG
 Maximum wire size       1.0 mm2 / 16 AWG
 Recommended torque      0.40 Nm / 3.5 in-lb
Knockouts (trade sizes)      M20 & 1/2”, 1”, 1 - 1/4”
Mounting        Vertical surface

Environmental

Ambient Temperature Range      -40 °C to +45 °C
Storage Temperature       -55 °C to +100 °C
Humidity         100% N.C.
Enclosure        IP20 
          Type 1 (indoor & vented)

Protections

Solar high voltage disconnect
Solar high voltage reconnect
Battery high voltage disconnect     
Battery high voltage reconnect
High temperature disconnect
High temperature reconnect
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Deratings

Figure 8-7. Battery Current vs. Array Voltage

Figure 8-8. Battery Current vs. Heatsink Temperature
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Effi  ciency

TriStar MPPT 12 Volt Efficiency

output power (Watts)
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16.5 Vmp
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98 Vmp

Battery @ 12.8 V, 25 C ambient, fi rmware ver. 08 or later

TriStar MPPT 24 Volt Efficiency

output power (Watts)
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33 Vmp

66 Vmp

98 Vmp

26 Vmp

Battery @ 25.6 V, 25 C ambient, fi rmware ver. 08 or later
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TriStar MPPT 48 Volt Efficiency

output power (Watts)
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52 Vmp

66 Vmp
83 Vmp
98 Vmp

Battery @ 51.2 V, 25 C ambient, fi rmware ver. 08 or later
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Certifi cations

EMC Directives
• Immunity:  EN61000-6-2:1999
• Emissions:  EN55022:1994 with A1 and A3 Class B1
• Safety:  EN60335-1 and EN60335-2-29 (battery chargers)

UL1741 INVERTERS, CONVERTERS, AND 

CONTROLLERS AND INTERCONNECTION SYSTEM 

EQUIPMENT FOR USE WITH DISTRIBUTED ENERGY 

SOURCES, FIRST EDITION, REVISION THROUGH AND 

INCLUDING NOV 7, 2005 

CSA C22.2 No. 107.1-013094762

RoHS

Compliant
2002/95/EC
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2% Voltage Drop Charts for 75°C Stranded Copper Wire
1-Way Wire Distance (feet), 12 Volt System

Wire Size
(AWG)

60
Amps

55
Amps

50
Amps

45
Amps

40
Amps

35
Amps

30
Amps

25
Amps

20
Amps

15
Amps

2/0 ** 22.4 24.4 26.9 29.9 33.6 38.4 44.8 53.8 67.2 89.6
1/0 ** 17.8 19.4 21.3 23.7 26.6 30.4 35.5 42.6 53.3 71.0

2 11.2 12.2 13.4 14.9 16.8 19.1 22.3 26.8 33.5 44.7
4 7.0 7.7 8.4 9.4 10.6 12.1 14.1 16.9 21.1 28.1
6 4.4 4.8 5.3 5.9 6.6 7.6 8.8 10.6 13.2 17.7
8 2.8 3.0 3.3 3.7 4.2 4.8 5.6 6.7 8.4 11.1
10 1.7 1.9 2.1 2.3 2.6 3.0 3.5 4.2 5.2 7.0
12 1.1 1.2 1.3 1.5 1.6 1.9 2.2 2.6 3.3 4.4
14 0.7 0.8 0.8 0.9 1.0 1.2 1.4 1.7 2.1 2.8
Table 8-1. Maximum 1-way wire distance for 12 Volt systems, stranded copper, 2% voltage drop

1-Way Wire Distance (meters), 12 Volt System
Wire Size

(mm2)
60

Amps
55

Amps
50

Amps
45

Amps
40

Amps
35

Amps
30

Amps
25

Amps
20

Amps
15

Amps
70 ** 6.83 7.45 8.20 9.11 10.24 11.71 13.66 16.39 20.49 27.32
50 ** 5.41 5.91 6.50 7.22 8.12 9.28 10.83 12.99 16.24 21.65
35 3.40 3.71 4.08 4.54 5.11 5.84 6.81 8.17 10.21 13.62
25 2.14 2.34 2.57 2.86 3.22 3.68 4.29 5.15 6.43 8.58
16 1.35 1.47 1.61 1.79 2.02 2.31 2.69 3.23 4.04 5.38
10 0.85 0.93 1.02 1.13 1.27 1.46 1.70 2.04 2.55 3.40
6 0.53 0.58 0.64 0.71 0.80 0.91 1.07 1.28 1.60 2.13
4 0.33 0.36 0.40 0.44 0.50 0.57 0.67 0.80 1.00 1.33

2.5 0.21 0.23 0.25 0.28 0.32 0.36 0.42 0.50 0.63 0.84
Table 8-2. Maximum 1-way wire distance for 12 Volt systems, solid copper, 2% voltage drop

** Wires sizes larger than 2 AWG (35 mm2) must be terminated at a splicer block located outside of the TriStar MPPT wiring box. 
Use 2 AWG (35 mm2) or smaller wire to connect to the TriStar MPPT to the splicer block. 

Notes:
• The specifi ed wire length is for a pair of conductors from the solar or battery source to the 

controller (1-way distance)
• For 24 volt systems, multiply the 1-way length in the table by 2.
• For 48 volt systems, multiply the 1-way length in the table by 4.
• Shaded cells in the table indicate that the current exceeds the ampacity of the wire for a 

given ambient temperature as defi ned in the following table:
Wire Ampacity* Key

Exceeds wire ampacity at 60°C ambient temperature
Exceeds wire ampacity at 50°C ambient temperature
Exceeds wire ampacity at 40°C ambient temperature
Exceeds wire ampacity at 30°C ambient temperature

*Ampacity for not more than three current-car-
rying conductors in a raceway, cable, or earth 
(buried).
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2% Voltage Drop Charts for 75°C Solid Copper Wire
1-Way Wire Distance (feet), 12 Volt System

Wire Size
(AWG)

60
Amps

55
Amps

50
Amps

45
Amps

40
Amps

35
Amps

30
Amps

25
Amps

20
Amps

15
Amps

2/0 ** 27.8 30.3 33.4 37.1 41.7 47.7 55.6 66.7 83.4 111.2
1/0 ** 22.0 24.1 26.5 29.4 33.1 37.8 44.1 52.9 66.1 88.2

2 13.9 15.1 16.6 18.5 20.8 23.8 27.7 33.3 41.6 55.4
4 8.7 9.5 10.5 11.6 13.1 14.9 17.4 20.9 26.2 34.9
6 5.5 6.0 6.6 7.3 8.2 9.4 11.0 13.2 16.5 21.9
8 3.4 3.8 4.1 4.6 5.2 5.9 6.9 8.3 10.3 13.8
10 2.2 2.4 2.6 2.9 3.3 3.7 4.3 5.2 6.5 8.7
12 1.4 1.5 1.6 1.8 2.0 2.3 2.7 3.3 4.1 5.5
14 0.9 0.9 1.0 1.1 1.3 1.5 1.7 2.1 2.6 3.4
Table 8-3. Maximum 1-way wire distance for 12 Volt systems, solid copper, 2% voltage drop

1-Way Wire Distance (meters), 12 Volt System
Wire Size

(mm2)
60

Amps
55

Amps
50

Amps
45

Amps
40

Amps
35

Amps
30

Amps
25

Amps
20

Amps
15

Amps
70 ** 8.47 9.24 10.17 11.30 12.71 14.53 16.95 20.34 25.42 33.90
50 ** 6.72 7.33 8.06 8.96 10.08 11.52 13.44 16.13 20.16 26.88
35 4.23 4.61 5.07 5.63 6.34 7.24 8.45 10.14 12.68 16.90
25 2.66 2.90 3.19 3.54 3.99 4.56 5.32 6.38 7.97 10.63
16 1.67 1.82 2.01 2.23 2.51 2.87 3.34 4.01 5.01 6.69
10 1.05 1.15 1.26 1.40 1.58 1.80 2.10 2.52 3.15 4.21
6 0.66 0.72 0.79 0.88 0.99 1.13 1.32 1.59 1.98 2.64
4 0.42 0.45 0.50 0.55 0.62 0.71 0.83 1.00 1.25 1.66

2.5 0.26 0.29 0.31 0.35 0.39 0.45 0.52 0.63 0.78 1.05
Table 8-4. Maximum 1-way wire distance for 12 Volt systems, solid copper, 2% voltage drop

** Wires sizes larger than 2 AWG (35 mm2) must be terminated at a splicer block located outside of the TriStar MPPT wiring box. 
Use 2 AWG (35 mm2) or smaller wire to connect to the TriStar MPPT to the splicer block. 

Notes:
• The specifi ed wire length is for a pair of conductors from the solar or battery source to the 

controller (1-way distance)
• For 24 volt systems, multiply the 1-way length in the table by 2.
• For 48 volt systems, multiply the 1-way length in the table by 4.
• Shaded cells in the table indicate that the current exceeds the ampacity of the wire for a 

given ambient temperature as defi ned in the following table:
Wire Ampacity* Key

Exceeds wire ampacity at 60°C ambient temperature
Exceeds wire ampacity at 50°C ambient temperature
Exceeds wire ampacity at 40°C ambient temperature
Exceeds wire ampacity at 30°C ambient temperature

*Ampacity for not more than three current-car-
rying conductors in a raceway, cable, or earth 
(buried).
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2% Voltage Drop Charts for 90°C Stranded Copper Wire
1-Way Wire Distance (feet), 12 Volt System

Wire Size
(AWG)

60
Amps

55
Amps

50
Amps

45
Amps

40
Amps

35
Amps

30
Amps

25
Amps

20
Amps

15
Amps

2/0 ** 22.4 24.4 26.9 29.9 33.6 38.4 44.8 53.8 67.2 89.6
1/0 ** 17.8 19.4 21.3 23.7 26.6 30.4 35.5 42.6 53.3 71.0

2 11.2 12.2 13.4 14.9 16.8 19.1 22.3 26.8 33.5 44.7
4 7.0 7.7 8.4 9.4 10.6 12.1 14.1 16.9 21.1 28.1
6 4.4 4.8 5.3 5.9 6.6 7.6 8.8 10.6 13.2 17.7
8 2.8 3.0 3.3 3.7 4.2 4.8 5.6 6.7 8.4 11.1
10 1.7 1.9 2.1 2.3 2.6 3.0 3.5 4.2 5.2 7.0
12 1.1 1.2 1.3 1.5 1.6 1.9 2.2 2.6 3.3 4.4
14 0.7 0.8 0.8 0.9 1.0 1.2 1.4 1.7 2.1 2.8
Table 8-5. Maximum 1-way wire distance for 12 Volt systems, stranded copper, 2% voltage drop

1-Way Wire Distance (meters), 12 Volt System
Wire Size

(mm2)
60

Amps
55

Amps
50

Amps
45

Amps
40

Amps
35

Amps
30

Amps
25

Amps
20

Amps
15

Amps
70 ** 6.83 7.45 8.20 9.11 10.24 11.71 13.66 16.39 20.49 27.32
50 ** 5.41 5.91 6.50 7.22 8.12 9.28 10.83 12.99 16.24 21.65
35 3.40 3.71 4.08 4.54 5.11 5.84 6.81 8.17 10.21 13.62
25 2.14 2.34 2.57 2.86 3.22 3.68 4.29 5.15 6.43 8.58
16 1.35 1.47 1.61 1.79 2.02 2.31 2.69 3.23 4.04 5.38
10 0.85 0.93 1.02 1.13 1.27 1.46 1.70 2.04 2.55 3.40
6 0.53 0.58 0.64 0.71 0.80 0.91 1.07 1.28 1.60 2.13
4 0.33 0.36 0.40 0.44 0.50 0.57 0.67 0.80 1.00 1.33

2.5 0.21 0.23 0.25 0.28 0.32 0.36 0.42 0.50 0.63 0.84
Table 8-6. Maximum 1-way wire distance for 12 Volt systems, stranded copper, 2% voltage drop

** Wires sizes larger than 2 AWG (35 mm2) must be terminated at a splicer block located outside of the TriStar MPPT wiring box. 
Use 2 AWG (35 mm2) or smaller wire to connect to the TriStar MPPT to the splicer block. 

Notes:
• The specifi ed wire length is for a pair of conductors from the solar or battery source to the 

controller (1-way distance)
• For 24 volt systems, multiply the 1-way length in the table by 2.
• For 48 volt systems, multiply the 1-way length in the table by 4.
• Shaded cells in the table indicate that the current exceeds the ampacity of the wire for a 

given ambient temperature as defi ned in the following table:
Wire Ampacity* Key

Exceeds wire ampacity at 60°C ambient temperature
Exceeds wire ampacity at 50°C ambient temperature
Exceeds wire ampacity at 40°C ambient temperature
Exceeds wire ampacity at 30°C ambient temperature

*Ampacity for not more than three current-car-
rying conductors in a raceway, cable, or earth 
(buried).
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2% Voltage Drop Charts for 90°C Solid Copper Wire
1-Way Wire Distance (feet), 12 Volt System

Wire Size
(AWG)

60
Amps

55
Amps

50
Amps

45
Amps

40
Amps

35
Amps

30
Amps

25
Amps

20
Amps

15
Amps

2/0 ** 27.8 30.3 33.4 37.1 41.7 47.7 55.6 66.7 83.4 111.2
1/0 ** 22.0 24.1 26.5 29.4 33.1 37.8 44.1 52.9 66.1 88.2

2 13.9 15.1 16.6 18.5 20.8 23.8 27.7 33.3 41.6 55.4
4 8.7 9.5 10.5 11.6 13.1 14.9 17.4 20.9 26.2 34.9
6 5.5 6.0 6.6 7.3 8.2 9.4 11.0 13.2 16.5 21.9
8 3.4 3.8 4.1 4.6 5.2 5.9 6.9 8.3 10.3 13.8
10 2.2 2.4 2.6 2.9 3.3 3.7 4.3 5.2 6.5 8.7
12 1.4 1.5 1.6 1.8 2.0 2.3 2.7 3.3 4.1 5.5
14 0.9 0.9 1.0 1.1 1.3 1.5 1.7 2.1 2.6 3.4
Table 8-7. Maximum 1-way wire distance for 12 Volt systems, solid copper, 2% voltage drop

1-Way Wire Distance (meters), 12 Volt System
Wire Size

(mm2)
60

Amps
55

Amps
50

Amps
45

Amps
40

Amps
35

Amps
30

Amps
25

Amps
20

Amps
15

Amps
70 ** 8.47 9.24 10.17 11.30 12.71 14.53 16.95 20.34 25.42 33.90
50 ** 6.72 7.33 8.06 8.96 10.08 11.52 13.44 16.13 20.16 26.88
35 4.23 4.61 5.07 5.63 6.34 7.24 8.45 10.14 12.68 16.90
25 2.66 2.90 3.19 3.54 3.99 4.56 5.32 6.38 7.97 10.63
16 1.67 1.82 2.01 2.23 2.51 2.87 3.34 4.01 5.01 6.69
10 1.05 1.15 1.26 1.40 1.58 1.80 2.10 2.52 3.15 4.21
6 0.66 0.72 0.79 0.88 0.99 1.13 1.32 1.59 1.98 2.64
4 0.42 0.45 0.50 0.55 0.62 0.71 0.83 1.00 1.25 1.66

2.5 0.26 0.29 0.31 0.35 0.39 0.45 0.52 0.63 0.78 1.05
Table 8-8. Maximum 1-way wire distance for 12 Volt systems, solid copper, 2% voltage drop

** Wires sizes larger than 2 AWG (35 mm2) must be terminated at a splicer block located outside of the TriStar MPPT wiring box. 
Use 2 AWG (35 mm2) or smaller wire to connect to the TriStar MPPT to the splicer block. 

Notes:
• The specifi ed wire length is for a pair of conductors from the solar or battery source to the 

controller (1-way distance)
• For 24 volt systems, multiply the 1-way length in the table by 2.
• For 48 volt systems, multiply the 1-way length in the table by 4.
• Shaded cells in the table indicate that the current exceeds the ampacity of the wire for a 

given ambient temperature as defi ned in the following table:
Wire Ampacity* Key

Exceeds wire ampacity at 60°C ambient temperature
Exceeds wire ampacity at 50°C ambient temperature
Exceeds wire ampacity at 40°C ambient temperature
Exceeds wire ampacity at 30°C ambient temperature

*Ampacity for not more than three current-car-
rying conductors in a raceway, cable, or earth 
(buried).
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TriStarTM, TriStar MPPTTM, MeterBusTM are trademarks of Morningstar Corporation

MODBUSTM and MODBUS TCP/IPTM are trademarks of Modbus IDA. www.modbus-ida.org 

RoHS
© 2010 Morningstar Corporation. All rights reserved.

MS-ZMAN-TSMPPT-01
v04

03/2010
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Morningstar’s TriStar MPPT solar controller with TrakStar Technology™ is an advanced maximum power point 
tracking (MPPT) battery charger for off-grid photovoltaic (PV) systems up to 3kW. The controller provides the 
industry’s highest peak efficiency of 99% and significantly less power loss compared to other MPPT controllers.

The TriStar MPPT features a smart tracking algorithm that maximizes the energy harvest from the PV by rapidly 
finding the solar array peak power point with extremely fast sweeping of the entire I-V curve. This product is the 
first PV controller to include on-board Ethernet for a fully web-enabled interface and includes up to 200 days of 
data logging. 

 Key Features and Benefits

   Maximizes Energy Harvest
Our TrakStar MPPT Technology features:

•  Better peak power point tracking than other MPPT 
controllers 

•  Very fast sweeping of the entire I-V curve
•  Recognition of multiple power points during shading 

or mixed PV arrays
•  Excellent performance at sunrise and low solar 

insolation levels

   Extremely High Reliability
•  Robust thermal design and no cooling fans 
•  Parallel circuit design provides less stress and longer 

life for electronic components
•  No mechanical relays
•  Extensive electronic protections including PV short 

circuit protection
•  Epoxy encapsulated inductors and conformally 

coated printed circuit boards

   Very High Efficiency
•  Peak efficiency of 99%
•  Proprietary tracking algorithm minimizes  

power losses
•  Low self-consumption
•  Continuous operation at full power to 45°C  

without need to de-rate
•  Selected electronic devices with higher ratings to 

minimize losses from heating

   Extensive Networking and 
Communications Capabilities
Enables system monitoring, data logging and adjustability. 
Uses open standard MODBUS™ protocol and Morningstar’s 
MS View software. 

•  Meterbus: communications between compatible 
Morningstar products

•  Serial RS-232: connection to a personal computer
•  EIA-485: communications between multiple devices 

on a bus
•  Ethernet: fully web-enabled interface to a local 

network or internet; view from a web browser or 
send email/text messages. 

   Metering and Data Logging
•  Optional TriStar meter and remote meter provides 

detailed operating data, alarms and faults
•  Three LED’s display system status
•  Up to 200 days of data logging via meters or 

communications ports
System Status:

 
53.60V 28C 54.2A
2867W  MPPT

Data Logging:

 

Today  Batt
 46.4 Vmin

Today  Solar
 58.9 Amax

Today  Solar
 107.2 Vmax

Day: -1  Batt
 47.2 Vmin

Day: -1  Solar
 56.8 Amax

Day: -1  Solar
 105.5 Vmax

SOLAR CONTROLLER
TRISTAR MPPT

TM

Product shown with optional meter.

SoLaR CoNtRoLLER witH MaxiMuM 
PowER PoiNt tRaCKiNg

45 or 60 amps at 
up to 150 volts 
open circuit
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autHoRizED MoRNiNgStaR DiStRiButoR:

waRRaNty: Five year warranty period. Contact Morningstar or your authorized distributor for complete terms.

8 Pheasant Run  
Newtown, Pa 18940 uSa 
tel: +1 215-321-4457  Fax: +1 215-321-4458 
E-mail: info@morningstarcorp.com 
website: www.morningstarcorp.com

autHoRizED MoRNiNgStaR DiStRiButoR:

© 2010 MORNINgSTAR CORPORATION           PRINTED IN USA 224E-R3-9/10

8 Pheasant Run  
Newtown, Pa 18940 uSa 
tel: +1 215-321-4457  Fax: +1 215-321-4458 
E-mail: info@morningstarcorp.com 
website: www.morningstarcorp.com

SOLAR CONTROLLER
TRISTAR MPPT

TM

S O L A R  C O N T R O L L E R

Electrical
  TS-MPPT-45 TS-MPPT-60
•  Maximum Battery Current 45 amps 60 amps
•  Nominal Maximum  

Solar Input 12 Volt 600 Watts 800 Watts
 24 Volt 1200 Watts 1600 Watts
 48 Volt 2400 Watts 3200 Watts
   
 TS-MPPT-45 and TS-MPPT-60
• Peak Efficiency 99%
• Nominal System Voltage 12, 24, 36 or 48 volts DC
• Max. Solar Open Circuit Voltage 150 volts DC
• Battery Operating Voltage Range 8-72 volts DC
• Maximum Self-consumption 2.7 Watts
• Transient Surge Protection 4500 Watts/port

Electronic Protections
• Solar: Overload, Short Circuit, High Voltage
• Battery: High Voltage
• High Temperature
• Lightning and Transient Surges
• Reverse Current at Night

Battery Charging
• Charging algorithm 4-stage
• Charging stages Bulk, Absorption, Float, Equalize
• Temperature Compensation
 Coefficient –5mV/°C/cell (25° ref)
 Range –30°C to +80°C
 Set points Absorption, Float, Equalize, HVD

Note: Remote Temperature Sensor is included.

Mechanical
• Dimensions 29.1 x 13.0 x 14.2 cm
  11.4 x 5.1 x 5.6 inch
• Weight 4.2 kg / 9.2 lbs.
• Max. Wire Size 35 mm² / 2 AWG
• Conduit knockouts M20; ½, 1, 1 ¼ inch
• Enclosure Type 1 (indoor and vented)
  IP20

Environmental
• Ambient Temperature –40°C to +45°C
• Storage Temperature –55°C to +100°C
• Humidity 100% non-condensing
• Tropicalization Epoxy encapsulation
  Conformal coating
  Marine rated terminals

Communication Ports
 TS-MPPT-45 TS-MPPT-60
• MeterBus Yes Yes
• RS-232 Yes Yes
• EIA-485 No Yes
• Ethernet No Yes

options
• TriStar Meter-2  (TS-M-2)
• TriStar Remote Meter-2  (TS-RM-2)
• Meter Hub  (HUB-1)
• Relay Driver  (RD-1)

Certifications
• CE Compliant
• ETL Listed (UL1741)
• cETL (CSA C22.2 No. 107.1-01)
• FCC Class B Part 15 Compliant
• Complies with (NEC) U.S. National Electric Code
• RoHS Compliant
• Manufactured in a certified ISO 9001 facility

t E C H N i C a L  S P E C i F i C at i o N S

EMAIL

WEB 
PAGEINTERNET

TEXT  
MESSAGE 
(SMS)
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General Information 
 
The TriStar MPPT supports the industry standard MODBUS® application protocol via its serial RS-232 and 
EIA-485 interfaces and MODBUS TCP via the Ethernet port (TS-MPPT-60 models only). This document 
assumes the user is familiar with both MODBUS® protocols.  Please refer to the documents listed in the 
References section for more information. 
 
 
MODBUS® is a registered trademark of Modbus-IDA (www.modbus-ida.org) 

 

Parameters 
 
The TriStar MPPT supports RTU mode only. 
16bit MODBUS addresses (per the modbus.org spec)  
 
The serial communication parameters:  

 BPS    9600 baud  
 Parity    None 
 Data bits    8 
 Stop bits    1 or 2* 
 Flow control   None 

*The TriStar accepts either 1 or 2 stop bits.  It will send 2 stop bits to provide extra byte padding.  The 
connected PC can be set to receive either 1 or 2 stop bits. 
 
The default TCP communication parameters: 
 DHCP    enabled 
 Port     502 
 MODBUS ID   1 
 NETBIOS address  tsmppt + serial number  (no spaces) 
 LiveView Web address http://tsmpptXXXXXXX  (where X is the serial number) 
 
If DHCP fails, the following default parameters will be assigned: 
 IP     192.168.1.253 
 Gateway    192.168.1.1 
 Primary DNS    192.168.1.1 
 Secondary DNS   192.168.1.1 
 Subnet Mask    255.255.255.0 
   
 
Note: the TCP socket is closed by the TS-MPPT after each MODBUS response (change pending) 
 
 
All addresses listed are for the request PDU.  
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Supported MODBUS Functions 
 
Read Holding Registers (0x03) and Read Input Registers (0x04) 

RAM 
PDU 
Addr 

Logical 
Addr 

Variable name Variable description Units Signed Scaling or Range 

Scaling Values 
0x0000 1 V_PU hi Voltage scaling, whole term V  - 
0x0001 2 V_PU lo Voltage scaling, fractional term -  - 
0x0002 3 I_PU hi Current scaling, whole term A  - 
0x0003 4 I_PU lo Current scaling, fractional term -  - 
0x0004 5 ver_sw Software Version -  - 
0x0005 – 
0x0017 

6-9 RESERVED 

Filtered ADC 
0x0018 25 adc_vb_f_med Battery voltage, filtered (τ ≈ ?s) V √ n·V_PU·2-15 

0x0019 26 adc_vbterm_f Batt. Terminal voltage, filtered (τ ≈ 
?s)  

V √ n·V_PU·2-15 

0x001A 27 adc_vbs_f Battery Sense voltage, filtered (τ ≈ 
?s) 

V √ n·V_PU·2-15 

0x001B 28 adc_va_f Array voltage, filtered (τ ≈ ?s) V √ n·V_PU·2-15 

0x001C 29 adc_ib_f_shadow Battery current, filtered (τ ≈ ?s) A √ n·I_PU·2-15 

0x001D 30 adc_ia_f_shadow Array current, filtered (τ ≈ ?s) A √ n·I_PU·2-15 

0x001E 31 adc_p12_f 12 volt supply, filtered (τ ≈ ?s) V √ n·18.612·2-15 

0x001F 32 adc_p3_f 3 volt supply, filtered (τ ≈ ?s) V √ 6.6·2-15 

0x0020 33 adc_pmeter_f MeterBus voltage, filtered (τ ≈ ?s) V √ n·18.612·2-15 

0x0021 34 adc_p18_f 1.8 volt supply, filtered (τ ≈ ?s) V √ n·3·2-15 

0x0022 35 adc_v_ref reference voltage V √ n·3·2-15 

Temperatures 
0x0023 36 T_hs Heatsink temperature C √ -127 to +127 
0x0024 37 T_rts RTS temperature (0x80 = 

disconnect) 
C √ -127 to +127 

0x0025 38 T_batt Battery regulation temperature C √ -127 to +127 
Status 

0x0026 39 adc_vb_f_1m Battery voltage, filtered (τ ≈ 1min) V √ n·V_PU·2-15 

0x0027 40 adc_ib_f_1m Charging current, filtered (τ ≈ 
1min) 

A √ n·I_PU·2-15 

0x0028 41 vb_min Minimum battery voltage V √ n·V_PU·2-15 

0x0029 42 vb_max Maximum battery voltage V √ n·V_PU·2-15 

0x002A 43 hourmeter_HI hourmeter, HI word h  - 
0x002B 44 hourmeter_LO hourmeter, LO word h  - 
0x002C 45 fault.all Controller faults bitfield -  - 
0x002D 46 reserved  
0x002E 47 alarm_HI alarm bitfield – HI word -  - 
0x002F 48 alarm_LO alarm bitfield – LO word -  - 
0x0030 49 dip.all DIP switch positions bitfield -  - 
0x0031 50 led.state State of LED indications -  - 

Charger 
0x0032 51 charge_state Charging stage -  - 
0x0033 52 vb_ref Target regulation voltage V √ n·V_PU·2-15 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1027 of 1899



TriStar MPPT MODBUS Document    v10 

http://www.morningstarcorp.com 4/26  05 Dec 2011 

0x0034 53 Ahc_r HI Ah charge – resetable Ah  n·0.1 
0x0035 54 Ahc_r LO  -   
0x0036 55 Ahc_t HI Ah charge – total Ah  n·0.1 
0x0037 56 Ahc_t LO  -   
0x0038 57 kwhc_r kWhr charge resetable -   
0x0039 58 kwhc_t kWhr charge total -   

MPPT  
0x003A 59 power_out_shadow Output Power W  n·V_PU·I_PU·2-17  
0x003B 60 power_in_shadow Input Power W  n·V_PU·I_PU·2-17 

0x003C 61 sweep_Pin_max Max. Power of last sweep W  n·V_PU·I_PU·2-17 

0x003D 62 sweep_vmp Vmp of last sweep V √ n·V_PU·2-15 

0x003E 63 sweep_voc Voc of last sweep V √ n·V_PU·2-15 

0x003F 64 RESERVED  
Logger – Today’s values 

0x0040 65 vb_min_daily Min. daily battery voltage V √ n·V_PU·2-15 

0x0041 66 vb_max_daily Max. daily battery voltage V √ n·V_PU·2-15 

0x0042 67 va_max_daily Max. daily input voltage V √ n·V_PU·2-15 

0x0043 68 Ahc_daily Total Ah charge daily Ah  n·0.1 
0x0044 69 whc_daily Total Wh charge daily Wh   
0x0045 70 flags_daily Daily flags bitfield -   
0x0046 71 Pout_max_daily Max. Power Out, daily W  n·V_PU·I_PU·2-17 

0x0047 72 Tb_min_daily Min. battery temp. daily C √ -127 to +127 
0x0048 73 Tb_max_daily Max. battery temp. daily C √ -127 to +127 
0x0049 74 fault_daily Faults, daily -   
0x004A 75 RESERVED  
0x004B 76 alarm_daily HI Daily alarms bitfield -   
0x004C 77 alarm_daily LO  -   
0x004D 78 time_ab_daily cumulative time in absorption, 

daily 
s   

0x004E 79 time_eq_daily cumulative time in equalize, daily s   
0x004F 80 time_fl_daily cumulative time in float, daily s   
0x0050 – 
0x0058 81 - 89 RESERVED  

Manual Control 
0x0059 90 vb_ref_slave battery voltage regulation override V √ n·V_PU·2-15 

0x005A 91 va_ref_fixed Array V fixed voltage target V √ n·V_PU·2-15 

0x005B 92 va_ref_fixed_pct Array V % of Voc voltage target %  n·100·2-16 

Active TCP Network Settings 
0x1000  ProcessorB_Version Processor B Firmware version -   
0x1001 – 
0x100E 

 RESERVED  

0x100F  IPAddrByte [1][0] IP Address Bytes -   
0x1010  IPAddrByte [3][2] IP Address Bytes -   
0x1011  SubNetMask [1][0] Subnet Mask Bytes -   
0x1012  SubNetMask [3][2] Subnet Mask Bytes -   
0x1013  Gateway [1][0] Gateway Bytes -   
0x1014  Gateway [3][2] Gateway Bytes -   
0x1015  PrimaryDNS [1][0] PrimaryDNS Bytes -   
0x1016  PrimaryDNS [3][2] PrimaryDNS Bytes -   
0x1017  SecondaryDNS [1][0] SecondaryDNS Bytes -   
0x1018  SecondaryDNS [3][2] SecondaryDNS Bytes -   
0x1019-
0x101C 

 RESERVED  

0x101D–  ControllerID String of 16 bytes, 00 terminates -  ASCII 
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0x1024 string 
0x1025  NetFlags 0x4000=DHCP Enabled, 

0x0=DHCP disabled 
-   

0x1026  MACAddress[1],[0] MAC Address Bytes  
 

-   

0x1027  MACAddress[3],[2] MAC Address Bytes -   
0x1028  MACAddress[5],[4] MAC Address Bytes -   
0x1029– 
0x1030 

 NetBIOS Name String of 16 bytes, 00 terminates 
string 

-  ASCII 

 

EEPROM 
PDU 
Addr 

Logical 
Addr 

Variable name Variable description Units Signed Scaling or Range 

TCP Network Settings 
0x151B 5404 HTTPPort HTTP Port Number -  1 to 65535 
0x151C 5405 MBIPPort MODBUS IP Port Number -  1 to 65535 
0x151D 5406 NetRules BIT0: IP Bridging Enabled -  0 or 1 
0x151E 5407 SNMPTrapRecPort SNMP Trap Destination NMS Port -  1 to 65535 
0x151F 5408 Ethernet Power Save Mode Bit0: Power Save On=1 -   
0x1520 5409 BETA 8.21 

VLAN Enable 
Bit0: Vlan Tagging 
regognition/sending = 1 

   

0x1521 5410 BETA 8.21 

VLAN Parameters 
Bit 0-11 VID 0-4094, 4095 
reserved, 
Bit 12 CFI  (usually 0) 
Bits 15-13 PCP Priority 0-7 

   

0x1522 – 
0x1528 

… RESERVED 

0x152B – 
0x1534 

… RESERVED 

Charge settings 
0xE000 57345 EV_absorp Absorption voltage @ 25ºC V √ n·V_PU·2-15 

0xE001 57346 EV_float Float voltage @ 25ºC 
Set to zero to disable float 

V √ n·V_PU·2-15 

0xE002 57347 Et_absorp absorption time s  0-(216-1) 
0xE003 57348 Et_absorp_ext absorption extension time s  0-(216-1) 
0xE004 57349 EV_absorp_ext absorp. Extension threshold 

voltage 
V √ n·V_PU·2-15 

0xE005 57350 EV_float_cancel Voltage that cancels float V √ n·V_PU·2-15 

0xE006 57351 Et_float_exit_cum Exit float timer s  0-(216-1) 
0xE007 57352 EV_eq Equalize V @ 25ºC  Set 0 to 

disable 
V √ n·V_PU·2-15 

0xE008 57353 Et_eqcalendar days between eq cycles days  0-255 
0xE009 57354 Et_eq_above equalize time limit above Vreg s  0-(216-1) 
0xE00A 57355 Et_eq_reg equalize time limit at Veq s  0-(216-1) 
0xE00B 57356 Et_batt_service battery service timer days   
0xE00C 57357  not used -   
0xE00D 57558 EV_tempcomp temp. compensation coefficient 

Note:2^-16 scaling, negative 
assumed 

V  n·V_PU·2-16 

0xE00E 57359 EV_hvd Battery High Voltage Disconnect V √ n·V_PU·2-15 

0xE00F 57360 EV_hvr Battery High Voltage Reconnect V √ n·V_PU·2-15 

0xE010 57361 Evb_ref_lim battery charge reference limit V √ n·V_PU·2-15 
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0xE011 57362 ETb_max max. temp comp limit C √  
0xE012 57363 ETb_min min. temp comp limit C √  
0xE013 57364  not used    
0xE014 57365  not used    
0xE015 57366 EV_soc_g_gy LED threshold: green to 

green/yellow 
V √ n·V_PU·2-15 

0xE016 57367 EV_soc_gy_y LED threshold: green/yellow to 
yellow 

V √ n·V_PU·2-15 

0xE017 57368 EV_soc_y_yr LED threshold: yel to yel/red V √ n·V_PU·2-15 

0xE018 57369 EV_soc_yr_r LED threshold: yellow/red to red V √ n·V_PU·2-15 

0xE019 57370 Emodbus_id MODBUS slave address -  1-247 
0xE01A 57371 Emeterbus_id MeterBus address -  1-15 
  RESERVED 
  RESERVED 
0xE01D 57374 EIb_lim Battery Current Limit A √ n·I_PU·2-15 

  RESERVED 
  RESERVED 
0xE020 57377 EVa_ref_fixed_init Array V fixed target voltage V √ n·V_PU·2-15 

0xE021 57378 EVa_ref_fixed_pct_init Array V fixed target V (% of Voc) %  n·100·2-16 

Read only section 
0xE080 57473 Ehourmeter_LO hourmeter h  0 to (224-1) 
0xE081 57474 Ehourmeter_HI     
0xE082 57475 EAhc_r_LO Ah charge resetable Ah  n·0.1 
0xE083 57476 EAhc_r_HI  -   
0xE084 57477 EAhc_t_LO Ah charge total Ah  n·0.1 
0xE085 57478 EAhc_t_HI  -   
0xE086 57479 EkWhc_r kWh charge resetable kWh   
0xE087 57480 EkWhc_t kWh charge total kWh   
0xE088 57481 EVb_min Vb minimum V √ n·V_PU·2-15 

0xE089 57482 EVb_max Vb maximum V √ n·V_PU·2-15 

0xE08A 57483 EVa_max Va maximum V √ n·V_PU·2-15 

0xE08B 57484 Etmr_eqcalendar days since last equalize days   
0xE08C 57485 Etmr_batt_service battery service timer days   
…  RESERVED 
0xE0C0– 
0xE0C3 

57537 – 
57540 

Eserial Serial Number -   

0xE0CC 57548 Emodel Model: 0 = 45A,  1=60A version -  0 or 1 
0xE0CD 57549 Ehw_version Hardware version, vMajor.Minor -  none 
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Read Coils (0x01), Read Discrete Inputs (0x02), Write Single Coil (0x05) 
PDU 
Addr 

Logical 
Addr 

Variable description 

0x0000 1 Equalize triggered 
0x0001 2 reserved 
0x0002 3 Charge disconnect (1 will force charger into a disconnect state) 

… 4-16 reserved 
0x0010 17 Clear Ah 7esettable (set only, will always read 0) 
0x0011 18 Clear Ah total (set only, will always read 0) 
0x0012 19 Clear kWh 7esettable (set only, will always read 0) 
0x0013 20 Reset battery service calendar 
0x0014 21 Clear faults 
0x0015 22 Clear Alarms 
0x0016 23 Force EEPROM update (set only, will always read 0) 
0x0017 24 reserved 
0x0018 25 Clear kWh total (set only, will always read 0) 
0x0019 26 Clear Vb_min and Vb_max (set only, will always read 0) 

… 27-240 reserved 
0x00F0 241 test a single phase (test mode only) 
… 242-255 reserved 
0x00FF 256 Reset control (respond and then reset?) 
0x1000 4096 Send Test Notification 1 
0x1001 4097 Send Test Notification 2 
0x1002 4098 Send Test Notification 3 
0x1003 4099 Send Test Notification 4 
0x10FF 4351 Reset Communications Server 
 

Write Single Register (0x06) 
Any write to EEPROM will set an “EEPROM changed” fault.  The control must be reset to clear this fault. 
Note: No verify is performed on the write. 
 
See EEPROM table in Read Input Registers(0x04). 
 
 

Read Device Identification (0x2B, subcode 0x0E) 
Only supports “basic device identification (stream access)” (ID code 0x01) 
Object Id Object Name/Description Typical Value 
0x00 VendorName “Morningstar Corp.” 
0x01 Product Code “TS-MPPT-45” or 

“TS-MPPT-60” 
0x02 MajorMinorRevision 

(hardware major.minor. software revision) 
“v01.01.01” 
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Variables and Definitions 
 

Variable_name  
[Logical Address][PDU Address] (Units). Short description.  
Definition. 
 

Read Holding and Read Input Registers 
Located in processor RAM, updated continuously. 
 

V_PU hi, V_PU lo 
[1,2][0x0000, 0x0001] (V). voltage scaling.  
The scaling value for all voltages. The scaling value is defined as: 
 
Vscaling = whole.fraction = [V_PU hi].[V_PU lo] 
 
Example: 
V_PU hi = 0x004E = 78 
V_PU lo = 0x03A6 = 934  
 
V_PU lo must be shifted by 16 (divided by 2^16) and then added to V_PU hi 
 
Vscaling = 78 + 934/(2^16) = 78.01425 

 

I_PU hi, I_PU lo 
[3,4][0x0002, 0x0003] (V). current scaling.  
The scaling value for all currents. The scaling value is defined as: 
 
Iscaling = whole.fraction = [I_PU hi].[I_PU lo] 
 
See the V_PU scaling example above 

 

ver_sw 
[5][0x0004] (). Software version.  
Firmware version for the controller. This is not the version number for the network software, which can 
be found in the web page views.  The value is stored in binary coded decimal (BCD) format.  Decimal 
version 12 is thus stored as 0x0012 not as 0x000c. 
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Filtered ADC 

Vb  
[25][0x0018] (V). battery voltage, filtered.  
Battery voltage used for regulation by the TS-MPPT. This voltage will be the same as the Battery Sense 
voltage if the sense connections are connected and valid. Otherwise, this value is the same as Vb_term 
voltage. 

Vb_term  
[26][0x0019] (V). battery terminal voltage, filtered.  
Voltage measured directly at the battery power connections on the TriStar MPPT. 

Vb_sense 
[27][0x001A] (V). battery sense voltage, filtered.  
Voltage measured by the Battery Sense connections on the TriStar MPPT. 

Va 
[28][0x001B] (V). solar input voltage, filtered.  
Va is the terminal voltage of the solar input connection. 

Ib 
[29][0x001C] (A). battery charge current, filtered.   
Charging current to the battery as measured by on-board shunts. 

 

Ia 
[30][0x001D] (A). solar input current, filtered.   
Input current from the solar array.  
NOTE: Input current is not measured by precision shunts and may differ from the actual input current by 
+/- 20%. 
 
 

Vp12 
[31][0x001E] (V). 12 volt supply.   
12 Volt power supply voltage. 

 

Vp3 
[32][0x001F] (V). 3 volt supply.   
3 Volt power supply voltage. 
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Vmeter 
[33][0x0020] (V). MeterBus supply voltage.   
MeterBus power supply voltage. 
 

Vp1.8 
[34][0x0021] (V). 1.8 volt supply.  
1.8 Volt power supply voltage. 
 

V_ref 
[35][0x0022] (V). reference voltage.  
External voltage reference 
 

 

Temperatures 

T_hs 
[36][0x0023] (C). Heatsink Temperature.  
Sunsaver MPPT Heatsink temperature. Reported in degrees C. 

 

T_rts 
[37][0x0024] (C). RTS Temperature.  
Temperature as measured by the optional Remote Temperature Sensor(RTS). Reported in degrees C. 

 

T_batt 
[38][0x0025] (C). Battery Temperature.  
Battery temperature as measured by the ambient temperature sensor or the optional RTS (if connected). 
Reported in degrees C. 

 

Status 
 

Vb_slow  
[39][0x0026] (V). battery voltage, slow filtered (τ ≈ 1min) .  
Heavily filtered battery voltage reading. Ideal for use in threshold alarms. 

 

Ib_slow 
[40][0x0027] (A). battery charge current, slow filtered (τ ≈ 1min) .   
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Heavily filtered charging current value. 
 

Vb_min  
[41][0x0028] (V). minimum battery voltage.  
Long term minimum battery voltage. Resets when Ah(resettable) is reset.  

Vb_max  
[42][0x0029] (V). maximum battery voltage .  
Long term maximum battery voltage. Resets when Ah(resettable) is reset.  

 

hourmeter_HI / hourmeter_LO  
[43, 44][0x002A, 0x002B] (hrs).hour meter counter.  
Reports total hours of operation. 

 

Faults 
[45][0x002C] (bit-field). TS-MPPT self-diagnostic faults.  
Reports faults identified by self diagnostics. Each bit corresponds to a specific fault.  
 

Faults Table 
Bit Fault 

0 overcurrent 

1 FETs shorted 

2 software bug 

3 battery HVD 

4 array HVD 

5 settings switch changed 

6 custom settings edit 

7 RTS shorted 

8 RTS disconnected 

9 EEPROM retry limit 

10 Reserved 

11 Slave Control Timeout 

12 Fault 13 

13 Fault 14 

14 Fault 15 

15 Fault 16 

 
 Example: 
 Bit 0 is the LSB 
 Faults = 0x0013  indicates the following faults have been detected: 
 [bit 0] overcurrent 
 [bit 1] MOSFETs shorted 
 [bit 4] array HVD 
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alarm_HI / alarm_LO  
[47, 48][0x002E, 0x002F] (bitfield).Controller self-diagnostics alarms.  
Reports alarms identified by self diagnostics. Each bit corresponds to a specific alarm.  
 
 

Alarms Table 
Bit Alarm 

0 RTS open 

1 RTS shorted 

2 RTS disconnected 

3 Heatsink temp sensor open 

4 Heatsink temp sensor shorted 

5 High temperature current limit 

6 Current limit 

7 Current offset 

8 Battery sense out of range 

9 Battery sense disconnected 

10 Uncalibrated 

11 RTS miswire 

12 High voltage disconnect 

13 Undefined 

14 system miswire 

15 MOSFET open 

16 P12 voltage off 

17 High input voltage current limit 

18 ADC input max 

19 Controller was reset 

20 Alarm 21 

21 Alarm 22 

22 Alarm 23 

23 Alarm 24 

 

dip_switch  
[49][0x0030] (bit-field). setttings switch positions.  
Each bit in the bit-field corresponds to an individual DIP switch setting. Useful for remote applications 
where access to the TriStar MPPT to verify DIP positions is not feasible. Bit 0 (LSB) corresponds to 
settings switch 1. 
 

LED_state  
[50][0x0031] ( ). 
Reports the LED state. 
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Value LED State 
0 LED_START 
1 LED_START2 
2 LED_BRANCH 
3 FAST GREEN BLINK 
4 SLOW GREEN BLINK 
5 GREEN BLINK, 1HZ 
6 GREEN_LED 
7 UNDEFINED 
8 YELLOW_LED 
9 UNDEFINED 
10 BLINK_RED_LED 
11 RED_LED 
12 R-Y-G ERROR 
13 R/Y-G ERROR 
14 R/G-Y ERROR 
15 R-Y ERROR (HTD) 
16 R-G ERROR (HVD) 
17 R/Y-G/Y ERROR 
18 G/Y/R ERROR 
19 G/Y/R x 2 

 

Charger 
 

Charge_state  
[51][0x0032] ( ). Charge state. 
Reports the charge state. 
 

Value Charge State 
0 START 
1 NIGHT_CHECK 
2 DISCONNECT 
3 NIGHT 
4 FAULT 
5 MPPT 
6 ABSORPTION 
7 FLOAT 
8 EQUALIZE 
9 SLAVE 
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V_target 
[52][0x0033] (V). Target Voltage.  
Voltage to which the battery will be charged at any given time. This value changes with each charge 
stage and is temperature compensated. 
 

Ahc_r_HI / Ahc_r_LO  
[53,54][0x0034, 0x0035] (ah).Charge amp-hours (reset-able counter).  
Reports total solar amp-hours since last ah reset. 
 

Ahc_t_HI / Ahc_t_LO  
[55,56][0x0036, 0x0037] (ah).Charge amp-hours (Total cumulative counter).  
Reports total solar amp-hours since last ah reset. 
 

kWhc_r  
[57][0x0038] (kWh).Charge kilowatt-hours (reset-able counter).  
Reports total solar kilowatt-hours since last ah/kWh reset. 
 

kWhc_t  
[58][ 0x0039] (kWh).Charge kilowatt-hours (total counter).  
Reports total solar kilowatt-hours. 

 

MPPT 

Power_out 
[59][0x003A] (W). Charge output power.  
Output power to the battery. 
 

Power_in 
[60][0x003B] (W). Array input power.  
Input power from the solar array. Input current is not measured by precision shunts, therefore the 
reported input power may have significant error. 
 

Sweep_Pmax 
[61][0x003C] (W). Maximum array power.  
Maximum power output of the solar array found during last sweep. 
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Sweep_Vmp 
[62][0x003D] (V). Solar array Vmp.  
Maximum power voltage of the solar array found during last sweep. 

Sweep_Voc 
[63][0x003E] (V). Solar array Voc.  
Open circuit voltage of the solar array found during last sweep. 

 

Logger 
 

Vb_min_daily 
[65][0x0040] (V). Today’s minimum battery voltage.  
Minimum battery voltage measured today. This value is stored in the daily record at the end of each 
charging day. A new daily record is created X hours after NIGHT state. 
 
 
Vb_max_daily 
[66][0x0041] (V). Today’s maximum battery voltage.  
Maximum battery voltage measured today. This value is stored in the daily record at the end of each 
charging day. A new daily record is created X hours after NIGHT state. 
 

Va_max_daily 
[67][0x0042] (V). Today’s maximum array voltage.  
Maximum battery voltage measured today. This value is stored in the daily record at the end of each 
charging day. A new daily record is created X hours after NIGHT state. 
 

Ahc _daily 
[68][0x0043] (Ah). Today’s total charge amp-hours.  
Total charging amp-hours accumulated today. This value is stored in the daily record at the end of each 
charging day. A new daily record is created X hours after NIGHT state. 
 

whc _daily 
[69][0x0044] (wh). Today’s total charge watt--hours.  
Total watt-hours accumulated today. This value is stored in the daily record at the end of each charging 
day. A new daily record is created at dawn the next day. Reports increments of 10 Whrs. 
 

flags_daily 
[70][0x0045] (bit-field). Today’s event flags (sticky).  
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Reports daily flags, as defined below, that occurred today. 
 

Bit Flag 
0 (LSB) Reset detected 

1 Equalize triggered 
2 Entered float 
3 an alarm occurred 
4 a fault occurred 

 
 

Pout_max_daily 
[71][0x0046] (bit-field). Maximum power out today.  
Reports maximum power delivered to the battery today. 
 

Tb_min_daily 
[72][0x0047] (bit-field). Today’s minimum battery temperature.  
Reports the lowest battery temperature that occurred today. 
 

Tb_max_daily 
[73][0x0048] (bit-field). Today’s maximum battery temperature.  
Reports the highest battery temperature that occurred today. 
 
 

fault_daily 
[74][0x0049] (bit-field). Today’s self-diagnostic faults (sticky).  
Reports faults identified by self diagnostics that occurred today. Each bit corresponds to a specific fault. 
If a bit is set, that fault occurred at least once today. Bit order is identical to the fault bitfield.  

alarm_HI_Daily / alarm_LO_Daily 
[76,77][0x004B, 0x004C] (bitfield). Today’s controller self-diagnostics alarms (sticky).  
Reports alarms identified by self diagnostics that occurred today. Each bit corresponds to a specific 
alarm. If a bit is set, that alarm occurred at least once today. Bit order is identical to the 
alarm_hi/alarm_lo bitfield. 

time_ab_daily 
[78][0x004D] (s). Cumulative time in Absorption today.  
Reports the cumulative number of seconds the battery has been in the Absorption charge stage today. 
Counter resets at night. 
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time_eq_daily 
[79][0x004E] (s). Cumulative time in Equalization today.  
Reports the cumulative number of seconds the battery has been in the Equalization charge stage today. 
Counter resets at night. 

time_fl_daily 
[80][0x004F] (s). Cumulative time in Float today.  
Reports the cumulative number of seconds the battery has been in the Float charge stage today. Counter 
resets at night.  
 

Vb_ref_slave 
[90][0x0059] (V). Battery regulation override  
Write a voltage value to this register to override the battery regulation. This allows for system control of 
1 or more controllers via Modbus. Writing a non-zero value to this register forces the controller into 
“slave” state. The register value must be updated every 60 seconds or less, else the controller will fault. 
Writing to the register after a timeout will exit fault state and resume operation.  
 

Va_ref_fixed 
[91][0x005A] (V). Array Voltage fixed target  
Write a voltage value to this register to fix the Array input voltage to a specific value. If this register is a 
non-zero value, the MPPT function of the controller will stop (sweeping and tracking are disabled) and 
the array input will be fixed to the specified voltage. This value can be written at anytime during 
operation to adjust the array voltage target value. On start-up, this value is initialized with the non-
volatile EEPROM value in register 0xE020. 
Supported in processor A - V09 firmware and later. 

 

Va_ref_fixed_pct 
[92][0x005B] (%). Array Voltage percent of Voc voltage target 
Write a value to this register to fix the Array input voltage to a percent of the Array open circuit voltage. 
If this register is a non-zero value, the MPPT function of the controller will stop (sweeping and tracking 
are disabled) and the array target voltage will be fixed to the specified % of array Voc. The controller 
will perform periodic Voc checks and move the array voltage if needed to maintain the correct % target. 
If this register value is changed, the array voltage will not adjust until the next Voc check. 
On start-up, this value is initialized with the non-volatile EEPROM value in register 0xE021. 
Supported in processor A - V09 firmware and later. 
 
 
Note: if the Va_ref_fixed (0x005A) register is non-zero, it will override this setting. 
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EEPROM 
 

TCP Network Settings 
 

HTTPPort  
[5404][0x151B](). HTTP port number 
Port number assigned to the web server. Port 80 default.  

 

MBIPPort  
[5405][0x151C](). MODBUS IP port number 
Port number used for MODBUS IP requests to the controller. Port 502 default. 
 

NetRules  
[5406][0x151D](). Enable / Disable IP bridging to EIA-485 
Set the register bit 0 = 1 to enable bridging of MODBUS requests via Ethernet to the EIA-485 port. If 
this bit is set, any MODBUS requests received through Ethernet that are not addressed to the controller 
will be sent out to the EIA-485 port for other devices to receive/respond. All other bits reserved for 
future use. 
Note: all requests, read and write, will be bridged to the EIA-485 network!  
  

SNMPTrapRecPort  
[5407][0x151E](). Trap receive port 
Port number on which to broadcast a SNMP message. Port 162 default. 
 

Ethernet Power Save Mode  
[5408][0x151F](). “Green Ethernet” feature on/off 
Set bit 0 = 1 to turn on the Green Ethernet feature. When on, the Ethernet port will power down unless 
an Ethernet connection is detected. The controller will check periodically for an established connection. 
Conserves power in systems with no Ethernet connection. Off by default. 
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Charge Settings 
 

EV_absorp  
[57345][0xE000](V). Absorption voltage @ 25ºC. 
The battery will charge at 100% charge current until battery voltage reaches this setpoint. The controller 
will begin to taper input current so that this setpoint is maintained, but not exceeded.  

EV_float  
[57346][0xE001](V). Float voltage @ 25ºC  
After Et_float seconds in absorption, when the battery is fully charged, the battery will transition to this 
lower voltage charge setting to reduce gassing.  
Set to zero to disable float stage 

Et_absorp  
[57347][0xE002](seconds) time before entering float 
Defines the length of time in Absorption charge stage before transitioning to Float stage. 

Et_absorp_ext  
[57348][0xE003](seconds) time before entering float due to low battery 
If the battery voltage discharges too low during the previous night, this value allows the user to specify a 
longer period of time before entering float stage. 

EV_absorp_ext  
[57349][0xE004](V). Voltage that triggers absorption extension time 
Battery voltage that will trigger a longer period of time (Et_absorp_ext) before entering float.  

EV_float_cancel  
[57350][0xE005](V). Battery voltage threshold to cancel float 
A battery voltage threshold that will cancel float on the next charge cycle. If the battery discharged too 
low the previous night, the user may want to cancel float for the next day. 

 

Et_float_exit_cum  
[57351][0xE006](V). Exit float timer 
Specify (cumulative) amount of time below float voltage before exiting the float stage. Battery voltage 
may drop below the target float voltage due to insufficient charge current or a system load draws more 
current from the battery than the array can provide. 

 

EV_eq  
[57352][0xE007](V). Equalize voltage @ 25ºC 
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Battery equalize voltage. Periodic equalization equalizes cell voltages, bubbles the electrolyte, and helps 
prevent sulfation of the battery.  
Set to zero to disable equalization 

 

Et_eqcalendar  
[57353][0xE008](days). days between eq cycles 
Specify the number of days between equalizations. Equalizing on a calendar basis ensures proper 
maintenance of batteries. 

 

Et_eq_above  
[57354][0xE009](seconds) equalize time limit above Vreg. 
Equalization will timeout after the specified number of seconds above PWM regulation voltage. If the 
battery is charged above absorption voltage but has not yet reached the equalization setting, this value 
serves as a safety timeout to prevent partial equalizations for extended periods of time.  

Et_eq_reg  
[57355][0xE00A](seconds) equalize time limit at Veq 
Equalization will stop after the specified number of seconds at the equalization setpoint voltage.  

 

Et_batt_service  
[57356][0xE00B](days) battery service reminder 
Specifies the number of days between battery service reminders. Sets an alarm, prompting the user to 
check batteries for water, health, etc. Clear the alarm with the pushbutton, meter, or MODBUS alarm 
reset command. 

EV_tempcomp  
[57358][0xE00D](V/C). temperature compensation. 
Battery chemistry changes with temperature. Temperature compensation coefficient specifies the 
amount that regulation voltage will be shifted with temperature. 25ºC  reference, the negative is implied 
(write a positive value). 12V lead-acid battery temperature compensation is approximately 0.03 V/C 
 

EV_hvd  
[57359][0xE00E] High Voltage Disconnect @ 25ºC  
Flag a fault/alarm if the battery voltage exceeds this setpoint. Also attempts to open the MOSFETs to 
stop charging. Set to zero to disable HVD 

EV_hvr  
[57360][0xE00F](V) High Voltage Reconnect 
The HVD fault/alarm will be cleared once the battery voltage drops below this setpoint. 
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Evb_ref_lim  
[57361][0xE010](V) Maximum regulation limit 
An absolute limit on the battery regulation voltage. This is not a temperature compensated value. 
Protects high voltage sensitive system loads. Set to zero to disable. 
 

ETb_max  
[57362][0xE011](C) Maximum temperature compensation limit 
Maximum temperature to clamp temperature compensation. 
 

ETb_min  
[57363][0xE012](C) Minimum temperature compensation limit 
Maximum temperature to clamp temperature compensation. 

  

EV_soc_g_gy 
[57366][0xE015](V). green to green/yellow limit 
LED transition setpoint. Specifies the battery voltage at which the LED state will change from Green to 
Green/Yellow. 
 

EV_soc_gy_y 
[57367][0xE016](V). LED Green/Yellow to Yellow limit  
LED transition setpoint. Specifies the battery threshold voltage at which the LEDs will change from 
green/yellow to yellow indication. 
 

EV_soc_y_yr 
[57368][0xE017](V). LED Yellow  to Yellow/Red limit  
LED transition setpoint. Specifies the battery threshold voltage at which the LEDs will change from 
Yellow to Yellow/Red indication. 
 

EV_soc_yr_r 
[57369][0xE018](V). LED Yellow/Red  to Red limit  
LED transition setpoint. Specifies the battery threshold voltage at which the LEDs will change from 
Yellow/Red to Red indication. 
 

 

Emodbus _id 
[57370][0xE019](). MODBUS  ID 
MODBUS address which uniquely identifies the controller on the MODBUS network. 
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Emeter _id 
[57371][0xE01A](). MeterBus ID 
Address which uniquely identifies the controller on the Morningstar proprietary Meter Bus network. 
Devices are daisy-chained on the Meter Bus network via the RJ-11 connections. Addresses are limited to 
the range of 1-15 
 

EIb_lim 
[57374][0xE01D](A). Battery Current Limit 
Set to a non-zero value to limit the maximum battery current. Set to zero to use the default 60 Amp 
current limit. 

 

EVa_ref_fixed_init 
[57377][0xE020](V). Array Voltage fixed target - initialize  
Write a voltage value to this register to fix the Array input voltage to a specific value. If this register is a 
non-zero value, the MPPT function of the controller will be disabled (sweeping and tracking are 
disabled) and the array input will be fixed to the specified voltage. On start-up, the value in this register 
is copied to the volatile RAM register 0x005A, which allows for real-time control of Va. 

 

EVa_ref_fixed_pct_init 
[57378][0xE021](%). Array Voltage percent of Voc voltage target - initialize 
Write a value to this register to fix the Array input voltage to a percent of the Array open circuit voltage. 
If this register is a non-zero value, the MPPT function of the controller will be disabled (sweeping and 
tracking are disabled) and the array target voltage will be fixed to the specified % of array Voc. The 
controller will perform periodic Voc checks and move the array voltage if needed to maintain the correct 
% target. On start-up, the value in this register is copied to the volatile RAM register 0x005B, which 
allows for real-time control of Va. 

  
Note: if the Va_ref_fixed_init (0xE021) register is non-zero, it will override this setting. 
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Read-Only Variables 

Ehourmeter_LO / Ehourmeter_HI   
[57473,57474][0xE080,0xE081](hours). Hourmeter 
Cumulative hours the controller has been running. Non-volatile, written every 24hrs. 

 

EAhc_r_LO / EAhc_r_HI 
[57475,57476][0xE082,0xE083](amp-hours). Charge resetable Ah 
Cumulative amp-hours typically used for short-term logging. Resetable. 
 

EAhc_t_LO / EAhc_t_HI 
[57477,57478][0xE084,0xE085](amp-hours). Charge total Ah 
Cumulative amp-hours for long term logging. Can be reset if needed. 
 

EkWhc_r  
[57479][0xE086](kWh). Charge Kilowatt hours resettable 
Cumulative charging kilowatt hours. Resettable counter. 
 

EkWhc_t  
[57480][0xE087](kWh). Charge Kilowatt hours total 
Cumulative charging kilowatt hours. Total counter. 

 

EVb_min  
[57481][0xE088](V). Minimum battery voltage 
Minimum battery voltage over last 24 hours. Written once every 24hrs. 
 

EVb_max  
[57482][0xE089](V). Maximum battery voltage 
Maximum battery voltage over last 24 hours. Written once every 24hrs. 
 

EVa_max  
[57483][0xE08A](V). Maximum array voltage 
Maximum array voltage over last 24 hours. Written once every 24hrs. 
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Etmr_eqcalendar  
[57484][0xE08B](V). Equalize calendar timer 
Number of days since last equalize. 

 

Etmr_batt_service  
[57485][0xE08C](days). days since last battery service  
Reports the number of days since the last battery service reminder.  
 

Eserial 
[57537-57540][0xE0C0 – 0xE0C3](ASCII). Controller serial number 
ASCII string of characters that represents the serial number. 
 
Example serial number: 01234567 
0xE0C0 = 0x3130  [1][0] 
0xE0C1 = 0x3332  [3][2] 
0xE0C2 = 0x3534  [5][4] 
0xE0C3 = 0x3736  [7][6] 

Emodel  
[57548][0xE0CC](). Controller model flag.  
0 = TSMPPT-45, 1=TSMPPT-60 
 

Ehw_version  
[57549][0xE0CD](). Hardware version.  
Not ASCII. Major version stored in upper byte, minor version stored in lower byte. 
0xE0CD = 0x0102  HW version: 1.2 
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Examples 
 
Read Holding Register, Scaling a voltage value 
 
Read and scale the following value: 
Variable (RAM):     Battery Voltage  
Register Address:    0x0018 
 
The voltage scaling term is stored in variable V_PU at addresses 0x0000 and 0x0001. 
 
Suppose the following values are read from RAM: 
 
Address Value(hex) Variable Name 
0x0000 0x007B V_PU HI byte  
0x0001 0xE041 V_PU LO byte 
0x0018 0x0DB0 Battery Voltage value 
 
1. Compute voltage scaler 
Whole term = 0x007B  123 
Fractional term = 0xE041 / 2^16   0.876 
Voltage scaler = 123 + 0.876 = 123.876 
 
Scaling for this variable is: n* V_PU * 2-15  (as listed in the table of RAM variables) 
 
2. Convert hexadecimal Vbattery register value to decimal 
0x0DB0  3504 
 
3. Scale Vbattery value 
Vbattery = ( 3504 * 123.876 ) / 32768 = 13.25 Volts 
   
 
 

Read Holding Register, 2 Word values 
Variable (RAM):     hours (hourmeter) 
LO Register Address:   0x002A 
HI Register Address:  0x002B 
Scaling for this variable:   none 
 
1. read LO Register value(hex):  0x13D8 

2. read HI Register value(hex): 0x0022 

3. combine register values(hex): 0x002213D8 

4. Convert to decimal:   2,233,304 hours  
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Document Revision History 
 
V01:  First Release 
V02:  added EEPROM variable EV_soc_y_yr (0xE017) to variable list, shifted remaining variables 
 Added EEPROM variable serial number (0xE0C0) 
 Added EEPROM variable Ehdw_version (0xE0CD) 
 Specified some missing scaling values 
V03: Reordered address space for RAM 
 Added RAM variable sw_ver (0x0005) 
 Added flags, PoutMax, TbMin, TbMax to daily logged values list 
V04: Changed scaling values for RAM power supply voltages 
 Added Vb_ref_slave variable for modbus control of regulation 
 Changed scaling of daily Whr charge from 0.1 to 1 (no scaling) 
 Change to NetFlags (0x1517), 0x4000 turns on DHCP. 
 Modified the default network settings on front page. DHCP enabled by default. 
 Documented active network settings, netbios name, and ethernet power save mode register. 
 MACAddress bytes are READ-ONLY 
V05: Added definitions for EEPROM values 
V06: If DHCP fails, default IP is 192.168.1.253 – updated this info in Parameters section. 
V07: Added va_ref_fixed RAM variable and definition (0x005A). 
 Added va_ref_fixed_pct RAM variable and definition (0x005B). 
 Added va_ref_fixed EEPROM variable and definition (0xE020). 
 Added va_ref_fixed_pct EEPROM variable and definition (0xE021). 

Added EIb_lim EEPROM variable and definition (0xE01D).  
 Fixed the scaling in the Examples scaling section, step 1 – is now 2^-15 
V08: Clarified 1-2 stop bits 
 Added signed data column 
 Added sw_ver BCD coding information 
 Added Vb_min/max coil reset command 
 Correct adc_v_ref scaling 
 kWhc resettable and total definitions were incorrectly documented. 
V09: Added VLAN registers for Processor B v8.21 Beta  
V10:  Updated/corrected Fault bit field (0x002C), Slave timeout fault bit in incorrect location: bit10 -> 

bit11 
V10.2 Corrected minor typos in array V scaling, used I_scaling value and wrong units. 
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1 Introduction 
The MultiTrode level control relay is a solid-state electronic module in a hi-impact plastic case with a DIN 
rail attachment on the back, making a snap-on-snap-off installation.  Any number of relays can be easily 
added to the DIN metal rail then wired together to form a complex pumping system that other wise may 
have to be controlled and operated by a programmed PLC. 

The relay is normally matched with the MultiTrode probe which works in conjunction with the relay and 
uses the conductivity of the liquid to complete an electrical circuit. 

2 Electrical Overview 

 

There are 10 screw terminals on the unit.  Facing the relay as 
shown, we look at the bottom terminals (left to right): 

• Lo – (Charge mode).  This is the point when the probe is dry 
the relay will turn on. 

• Lo – (Discharge mode).  This is the point when the probe in the 
tank is dry the relay will turn off. 

• Hi – (Charge mode).  This is the point when the probe in the 
tank is wet a relay will turn off 

• Hi – (Discharge mode).  This is the point when the probe in the 
tank is wet a relay will turn on. 

• C - is common earth.  All earth bonding must be terminated 
here for correct operation. 

• “ L “ is “live”  (240V AC) 

• “ N “ is “neutral” (240V AC) 
 

If the tank is plastic, or if you are conducting tests in a plastic bucket, or the vessel has no earth point 
inside, you must install an earth rod within the tank, vessel or bucket and make sure that it is bonded 
back to C on the relay unit. 

3 DIP Switches 
3.1 DIP Switches 
(See Wiring Diagram for full program functions.) 

3.1.1 DIP 1 & 2 
DIP 1 and 2 control the Sensitivity, in other words the cleaner the liquid the higher the sensitivity setting 
must be.  Concentrated acids, minerals are by their own chemical composition highly conductive, so a 
low level of sensitivity is required, purified water is almost an insulator against electrical current flow so a 
higher sensitivity inside the relay is required. 

3.1.2 DIP 3, 4 & 5 
DIP switches 3, 4 and 5, control delay on activation.  For example, in discharge mode with DIP switches 
3, 4 and 5 set to 10 seconds, when the Hi point becomes wet it will activate the motor and it will take 10 
seconds of continual coverage of the probe sensor to make the relay close and start the pump.  This is 
invaluable when the probe is in a turbulent part of a well where fluid is splashing around touching the 
sensors momentarily, and false activation cannot be tolerated. 

3.1.3 DIP 6 
DIP switch 6 controls the charge/discharge function.  Set “ON” for charge, and “OFF” for discharge 
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3.2 Relay Contacts & their Applications 

3.2.1 Contacts 15, 16 & 18 
Contacts 15, 16, and 18 are used for electronic or visual notification of a change in state at the pump 
itself.  Contacts 15, 16, and 18 are used for more advanced applications because they are a changeover 
relay, their state may be the same as contacts 25, 28 or the opposite.  Both sets of contactors are 
triggered simultaneously.  An example is when in discharge mode, (see Figure 1). 

You have a gravity flow coming in so the fluid reaches the lower sensor PB1, contacts 15 and 18 are 
open (15 being common to both contact 16 and 18) contacts 25 and 28 are also normally open but 
contacts 15 16 in this current situation are closed, whether PB1 is wet or dry is of no concern all will stay 
the same.  The level now rises to PB2 and both relays change state, contacts 25 and 28 close to turn on 
the pump, contacts 15 and 16 are open, with 15 and 18 closed. 

In advanced applications this state change may be fed into a logic device to indicate the pump is running 
or the pump has stopped and perhaps light an LED or incandescent light source for visual confirmation 
that a change has occurred in the relay. 

3.2.2 Contacts 25 & 28 
Contacts 25 and 28 are used to control pump states.  Contacts 25 and 28 are mostly used for turning on 
motors via a starting relay or solenoid, so, these sets of contacts react to the rising or falling levels of the 
fluid inside the tank, they will operate to turn on a pump in discharge mode when the top sensor is wet 
and in charge mode turn on the pump when the bottom sensor is dry. 

4 Practical Overview 
4.1 Discharge Mode – DIP switch 6 set to “OFF” 
 

 

Figure 1 – Discharge Mode 

Figure 1 shows two probes, (PB1 connected to 
Lo and PB2 connected to Hi).  The pit is mostly 
underground and there is a gravity-fed inlet at the 
top left-hand side.  The pit is empty with PB1 
completely dry.  Dipswitch 6 is set to “OFF.” 

 

The relay operation depends on the electrical conductivity of liquid in the pit, i.e. no liquid = no current 
flow.  The level starts to rise and covers PB1. 
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This is a discharge operation so we do not want the relay to close and start a pump until the well is full so 
as the water rises it reaches PB2, the relay closes and the pump starts.  The level now drops below PB2 
but the pump still continues to run, the level continues to drop below PB1 the relay opens the pump 
stops. 

 

4.2 Charge Mode – DIP switch 6 set to “On” 
 

 
Figure 2 – Charge Mode 

 

 

NOTE: 
“C” is connected to common bonded earth.  The unit will not operate correctly if not earthed. 

 

Let’s look at the same relay but in a tank that is 
charging (DIP 6 is now on).  See Figure 3, where 
liquid is being pumped into a tank, and 
discharging through a gravity feed, the tank is on 
steel stands “x” metres above the ground. 

 
 

With the tank full, PB1 and PB2 will be wet, the relay is off, and the pump has stopped.  Water is slowly 
fed out from the bottom, and now as PB2 (HI) becomes dry nothing happens; the water now drops to 
below PB1 (Lo), and the pumps restarts to fill the tank. 

The pump will continue to fill the tank until PB2 (HI), becomes wet again. 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1054 of 1899



 MTR/MTRA Installation & Troubleshooting 
 

 

Page 4 of 5 MTR/MTRA Installation & Troubleshooting R1.2 
 

4.3 MTRA Relay with Alarm  (Discharge Applications Only) 

 

Figure 3 - MTRA Operation 

 

The MTRA relay works in the same way as the MTR relay except the MTRA has a separate alarm output, 
and does not have a charge mode.  The planned application is to close a contact to illuminate a warning 
alarm light. .  Various other applications have included introducing a third probe to latch another relay. 

In Figure 2 we see three probes in a pit that is plastic, note the steel rod in the tank.  (In a plastic vessel a 
steel rod must be used to create an earth return in the liquid so probes can function.)  PB1, PB2, and PB3 
are dry, and the relay power LED is on.  When water enters the pit and wets PB1, nothing happens, water 
now reaches PB2 causing contacts 13 and 14 to close, the pump LED to light, and the water to drop. 

If, for example, the pump has its inlet partially blocked, the level continues to rise and wets PB3.  This 
closes a separate relay that can activate a red flashing light, an audible fog horn or send a 5 volt pulse 
into another device with the common cause to warn human beings that a spill is due to occur.  If the 
pumps become unclogged and PB3 becomes dry the alarm opens again and breaks the circuit that stops 
the light from flashing or the foghorn from sounding. 

5 Most Common Installation Problems 
The relay requires a path between the probes to earth through the liquid.  If you are testing in a plastic 
bucket, have installed the probe in a plastic tank or have no good earthing in the vessel you will need to 
install a separate earth and make sure all earth bonding comes back to the C terminal.  Most problems 
like these are traced back to a lack of or poor earthing, or open circuits in the probe wiring. 

Now is the time to check the relay by using “the bridge testing line technique” remember you must 
simulate a fluid flow to correctly ascertain a good relay or a bad one.  (All DIPswitch settings from 1 to 6 
should be off.) 

Cut two pieces of insulated flexible copper wire one black one red 250 mm long, strip both ends back 10 
mm on both cables, and join one black end and one red end.  Insert the joined ends into C on the relay 
box, observing all safe electrical practises.  You should have one black wire and one red wire free. 

Set your relay for discharge mode (DIP switch 6 is off) with no sensors connected to the unit, connect the 
red wire to Lo – nothing should happen (if it does return the relay for replacement or repair*).  Now 
connect the black wire to the Hi terminal the relay activated LED should light instantly (if it does not, the 
relay should be returned for repair*). 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1055 of 1899



 MTR/MTRA Installation & Troubleshooting 
 

 

Page 5 of 5 MTR/MTRA Installation & Troubleshooting R1.2 
 

6 Troubleshooting 
I have checked all the DIPswitches and settings 
but in discharge mode as soon as the bottom 
sensor gets wet the pump turns on then turns off 
almost straight away. 

• This is the most common problem encountered with relay set up 
and commissioning, the probe in the bottom of the tank is wired 
into the Hi terminal instead of the Lo terminal. 

The installation went fine but now and again the 
pump will not turn on even though I am sure the 
probe is wet. 

• Check the sensitivity level set on the relay, some times the level is 
set for foul water but due to changes in the flow the water 
becomes grey or clear, try changing the setting from 20KΩ to 
80KΩ and monitor the results carefully. 

All wiring is complete and all DIPswitches have 
been checked but the pump will not turn on at all. 

• If you have completed the test schedule for the relay and it passed 
then check the wiring to the sensors – for this is now where the 
problem lies or in the earthing arrangements.  If possible check 
the resistance between the sensor cable and the steel sensor on 
the probe to prove a solid connection. 

 
 
 

 

* Please contact your distributor or agent before returning any product for repair or warranty claim. 

 

MultiTrode Pty Ltd—UK Operations 
Ivybridge, Devon 

Tel: +44 1752 547355 
Fax: +44 1752 894615 

 
E-mail:UKsales@multitrode.com 

MultiTrode Pty Ltd—Head Office 
Brisbane Technology Park 

18 Brandl Street 

PO Box 4633 
Eight Mile Plains Qld 4113 

Ph: +61 7 3340 7000 
Fx: +61 7 3340 7077 

E-mail: AUsales@multitrode.com 

MultiTrode Inc—USA 
Unit 3, 990 South Rogers Circle 

Boca Raton Florida 33487 

Tel: +1 561 994 8090 
Fax: +1 561 994 6282 

 
E-mail: USsales@multitrode.net 

Visit www.multitrode.com for the latest information 
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POWER PROTECTION - Surge Diverters

www.novaris.com.au  Email: sales@novaris.com.au  Telephone: +61 3 6229 7233

SDD DINsafe Surge Diverters

Novaris SDD DINsafe Surge Diverters offer powerful performance at domestic 

MSB and industrial DBs. The SDD diverters are housed in DIN compliant, fail-

safe metal enclosures and are fully compliant to AS/NZS1768-2007 and to AS/

NZS3000 wiring rules.

Electrical Specifications

Connection type Shunt

Modes of protection All mode (L-N, L-PE, N-PE)

Phases  1 3

Nominal voltage U
0

230V / 50Hz

Maximum continuous voltage U
c

275V / 50Hz 

Maximum discharge current (8/20µs)  I
max

50kA 100kA 50kA 100kA

Nominal Discharge Current  (8/20µs)  I
n

20kA 40kA 20kA 40kA

Maximum switchboard fault rating I
SCCR

25kA 50kA 25kA 50kA

Voltage protection level @ 3kA (8/20µs) U
p

<800V

Response time t
A

<5ns

Earth leakage current <10µA

Display LED status per phase

Alarms (optional) Power fail safe, thermal overload, SPDT voltage free contact

Alarm isolation 4kV

Maximum backup fuse (HRC) 63A 125A 63A 125A

Recommended fuse 32A 63A 32A 63A

Mechanical Specifications

Operating temperature / humidity -40 to +80ºC / 0 to 90% non-condensing

Terminal capacity - power 16mm2

Terminal capacity - alarms 2.5mm2

Terminal screw torque - power 2.0Nm

Terminal screw torque - alarm 0.5Nm

Environmental IP 20

Mounting TS35 DIN rail

Enclosure / Colour Metal / black 

Weight 150g 230g 250g 260g 355g 370g 485g 495g

Dimensions

Width 18mm 36mm 54mm 72mm

Height 95mm

Depth 70mm

Options

External alarm N/A Standard A Standard A Standard A Standard

Polycarbonate enclosure P

SD
D1

-5
0-

27
5 

SD
D1

-5
0-

27
5-

A 

SD
D1

-1
00

-2
75

 

SD
D1

-1
00

-2
75

-A
 

SD
D3

-5
0-

27
5 

SD
D3

-5
0-

27
5-

A 

SD
D3

-1
00

-2
75

 

SD
D3

-1
00

-2
75

-A
 

Standards Compliance

IEC 61643-1 class II

AS/NZS 1768 categories B, C

IEEE C62.41 categories B, C

UL1449 third edition

SDD 1 - 50 - 275 - A
Product Series  Options  
Phase  Uc  
Imax
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POWER PROTECTION - Surge Filters

SFD Surge Filters 2 - 10A
Novaris SFD surge filters provide the highest level of protection for critical 
and essential equipment up to 10A per phase. 

SF
D1

-2
-6

.5
-2

75

SF
D1

-6
-6

.5
-2

75

SF
D3

-6
-1

3-
27

5-
A

SF
D3

-6
-5

0-
27

5-
A

SF
D1

-1
0-

13
-2

75

SF
D1

-1
0-

50
-2

75
-A

SF
D3

-1
0-

13
-2

75
-A

SF
D3

-1
0-

50
-2

75
-A

Product Series  Options
Phase  Uc
IL Imax 

SFD 1 - 2 - 6.5 - 275 - P

Standards Compliance

IEC 61643-1 class II, III

AS/NZS 1768 categories A, B

IEEE C62.41 categories A, B

BS 6651 categories A, B

CP 33 categories A, B

IEC 1000-4-5

UL1449 third edition

IEC Electrical Specifications 

Connection type Series

Modes of protection All mode (L-N, L-PE, N-PE)

Nominal voltage U0 230V / 50Hz

Maximum continuous voltage Uc 275V / 50Hz 

Phases 1 3 1 3

Maximum discharge current (8/20µs) Imax 6.5kA 13kA 50kA 13kA 50kA 13kA 50kA

Maximum load curent IL 2A 6A 10A

Protection stages Metal oxide varistor / LC filter / metal oxide varistor

Voltage protection level @ 3kA (8/20µs) UP <700V

Response time tA Instantaneous

Earth leakage current <500µA

Maximum voltage drop (% of U0) ΔU <1%

Displays (optional) LED* LED power and status

Alarms (optional) - Overcurrent / thermal, SPDT contact

Alarm isolation to active circuitry - 4kV

Mechanical Specifications

Operating temperature / humidity -40 to +40ºC / 0 to 90% non-condensing

Terminal capacity - power 2.5mm2 16mm2 2.5mm2 16mm2

Terminal capacity - alarm 2.5mm2

Terminal screw torque - power 0.5Nm 1.0Nm 0.5Nm 1.0Nm

Terminal screw torque - alarm 0.5Nm

Environmental IP 20

Mounting TS35 DIN rail

Weight 350g 1.2kg 450g 1.05kg 1.55kg

Dimensions

Width* (can vary with options) 27mm (54mm with LED)* 180mm 54mm 118mm 180mm

Height* (can vary with options) 116mm (95mm with LED)* 95mm

Depth 78mm

Options

LED indication and external alarm - Standard - Standard

LED indication only L* L

Polycarbonate enclosure P

Voltage variation Uc 30V / 50V / 130V 50V / 130V 130V 50V / 130V 130V 50V / 130V 130V
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Introduction 

SCADA and process control equipment, such as Programmable Logic Controllers (PLCs), Remote 
Terminal Units (RTUs) and associated switching and metering equipment typically contain sensitive 
electronics, and therefore are at a high risk of damage in the event of electrical surges. Furthermore, 
the equipment itself and the downtime necessary to repair and replace damaged equipment can 
become very costly. When designing a lightning protection system, the SCADA equipment must be 
given special consideration to minimize the risk of damage and system downtime. 
 
Novaris has engineered a range of products intended to minimize the risk to process control 
equipment in the event of an electrical surge, whilst not effecting the operation of the equipment. 
The level of protection provided, and the correct operation of equipment is dependent upon 
selecting the correct surge protective device (SPD) for the application. 
 
This document is intended to aid in selecting the correct SPD for a variety of different applications 
commonly found in process control, and to give the designer an idea of where SPDs should be 
installed. For further information please contact your local Novaris distributor or visit the Novaris 
website. 

Overview 

To provide adequate protection, SPDs are needed at either end of any significant cable run in the 
system. An SPD, such as a Novaris SLT threaded signal line protectors should be installed into 
instrument enclosures, utilising a spare gland thread. The PLC or RTU end of the cable run should 
have an SPD such as a Novaris SL slimline signal line protector fitted, the SPD can replace the 
marshalling terminals. 
 
For hazardous areas, and in the case of intrinsically safe circuits, the placement of SPDs is very 
similar to conventional process control, with the added concern of protecting the safety barrier. 
Novaris intrinsically safe surge protectors should be installed as shown in figure 1.  
 

 
Figure 1: Installation of SPDs for Hazardous areas 
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Surge protection must also be considered between the PLCs and the supervisory computer system 
and human machine interface (HMI). As between the PLCs and field instruments, an SPD must be 
installed at each end of any significant cable run. Novaris SL slimline signal line protectors are 
suitable for all common signal protocols used in process control. 

Analogue and Digital Inputs / Outputs 

Surge protection requirements for analogue and digital inputs / outputs are almost identical. Figure 
2 shows how to effectively protect 24V digital inputs and outputs with a current less than 250mA 
and all low frequency (<250 kHz) ±24V signals.   
 

Cabinet earth

SL-36-G

Marshalling/System Cabinet Instrument Enclosure

SLT1-36-M/NXX

L1

L2

E1

E2

PLC/SCADA

I/O +

I/O -

 
Figure 2: Surge protection for Analogue and Digital I/O with isolated DIN rail 

 
The location and installation of process control SPDs is the same for all voltage ranges from 5V to 
110V, however different models of SPD are required.  
 
Refer to Table 1 (page 13) for the applicable surge protection devices.  
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Up to 6A Signals 

In situations where the current draw is greater than the SL-** series rating of 250mA, the SSP6A 
range is recommended which will pass up to 6A. Figure 3 shows an installation that can handle up to 
6A. The SLTs are a shunt connected device and therefore its use is not dependant on the load 
current. Refer to Table 1 (page 13) for the applicable surge protection devices.  
 

Cabinet earth

SSP6A-26-G

Marshalling/System Cabinet Instrument Enclosure

SLT1-36-M/NXX

L1

L2

E1

E2

PLC/SCADA

I/O +

I/O -

 
Figure 3: Surge protection for up to 6A current 

4-20mA 

Analogue 4-20mA loop protection is achieved by employing a combination of the SL-420 slimline 
protector and the SLT1-36-M20 threaded protector as shown in Figure 4. The SL-420 utilises a LED to 
indicate loop power and surge protection status. 
 

Cabinet earth

SL-420-G

Marshalling/System Cabinet Instrument Enclosure

SLT1-36-M/NXX

L1

L2

E1

E2

PLC/SCADA

I/O +

I/O -

 
Figure 4: Surge protection for a 4-20mA Loop 
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Interposing Relays 

Due to the isolation provided by an interposing relay, both the digital output from the PLC and the 
power source can be protected using a single SPD. The example in Figure 5 shows an SSP protecting 
the power supply, the digital output on the PLC and the interposing relay. 
 

Cabnet earth

SSP6A-26-G

Marshalling/System Cabinet Instrument Enclosure

SLT1-36-M/NXX

L1

L2

E1

E2

24VDC PS

24V +

0V -
 

CH 0

PLC/SCADA

In
te

rp
o

s
in

g
 R

e
la

y

6A

 
Figure 5: Interposing relay protection 
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Residual Temperature Devices 

The operation of residual temperature devices is somewhat different to other analogue inputs, in 
that they work on a change in impedance, and use lower signal levels. There are three common 
configurations of RTDs, each outlined below with a recommended method of protecting them. 

4 wire RTD 

Figure 6 shows how to effectively protect a 4 wire RTD. Two SL-RTDs are used on the input to the 
control or PLC, and a SLT4-RTD is installed inside the instrument enclosure. Please refer to the 
product installation manuals for further detail. 

Cabinet earth

SL-RTD-G

Marshalling/system cabinet

Instrument Enclosure

SLT4-RTD-M/NXX

RTDControl 

Instrumentation

Or PLC

L1

L2

E1

E2

L1

L2

E1

E2

 
Figure 6: Surge protection wiring for a 4 wire RTD 
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3 wire RTD 

Figure 7 shows how to effectively protect a 3 wire RTD. Two SL-RTDs are used on the input to the 
control or PLC, and a SLT4-RTD is installed inside the instrument enclosure. Please refer to the 
product installation manuals for further detail. 
 

Cabinet earth

SL-RTD-G

Marshalling/system cabinet

Instrument Enclosure

SLT4-RTD-M/NXX

RTDControl 

Instrumentation

Or PLC

L1

L2

E1

E2

L1

L2

E1

E2

 
Figure 7: Surge protection wiring for a 3 wire RTD 

 

  

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1066 of 1899



Novaris Pty Ltd 
33 061 301 88 
novaris.com.au 
sales@novaris.com.au 

Page 7 
 
 
Document No: 0015-D17V4 

 

72 Browns Rd, Kingston 
TAS, AUSTRALIA 7050 

Tel +613 6229 7233 
Fax +613 6229 9245 

 

 

  

2 wire RTD 

Figure 8 shows how to effectively protect a 2 wire RTD. An SL-RTD is used on the input to the control 
or PLC, and a SLT4-RTD is installed inside the instrument enclosure. Please refer to the product 
installation manuals for further detail. 

Cabinet earth

SL-RTD-G

Marshalling/system cabinet

Instrument Enclosure

SLT4-RTD-M/NXX

RTDControl 

Instrumentation

Or PLC

L1

L2

E1

E2

 
Figure 8: Surge protection wiring for a 2 wire RTD 

HART over 4-20mA Loops 

The addition of HART protocol on 4-20mA loops significantly increases the maximum frequency of 
the signal, and therefore the SPDs need to be capable of passing the signal. Figure 9 shows how to 
effectively protect combined 4-20mA loops and HART.   
 

Cabinet earth

SL-DH-G

Marshalling/System Cabinet Instrument Enclosure

SLT1-36-M/NXX

L1

L2

E1

E2

PLC/SCADA

I/O +

I/O -

 
Figure 9: combined 4-20mA & Hart 
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Multidrop HART may be protected in the same manner, with a Novaris SL-DH or Novaris SLT1-36 at 
the end of every significant cable run (depending on which model of SPD is easier to install). The 
termination for multidrop HART will be very similar to HART over 4-20mA loops. 

RS232, RS422 & RS485 Signals 

RS232 and RS422/485 signals are significantly faster in nature than other digital I/O signals, and 
therefore raise the maximum operating frequency. The SPDs used must be capable of passing the 
higher frequency signal. Surge protection for Profibus or Modbus, should be done in the same 
manner as the data link layer and physical layer protocol used. 
 

RS232 

Figure 10 shows how to effectively protect a simple three wire signal such as RS232 using Novaris SL-
DH SPDs. 
 

Cabinet earth

SL-DH-EC90

Marshalling/System Cabinet

L1

L2

E1

E2

PLC/SCADA

RX

TX

Common

Cabinet earth

SL-DH-G

Marshalling/System Cabinet

L1

L2

E1

E2

PLC/SCADA

TX

RX

Common SCN SCN

 
Figure 10: surge protection for RS232 

 
Multidrop RS232 may be protected in the same manner, with a Novaris SL-DH at the end of every 
significant cable run. The termination for each wire will be very similar to point to point RS232. The 
multiport RS422 network (figure 10) is equally applicable by substituting SL485-EC90 protectors for 
SL-DH-EC90. 
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RS485 

Figure 11 shows how to protect a point to point RS485 signal using Novaris SL485-EC90 surge 
protectors. Note that only one side of the screen should be terminated to equipment. 
 

Cabinet earth

SL485-EC90

Marshalling/System Cabinet

L1

L2

E1

E2

PLC/SCADA

TX/RX

TX/RX

Screen

Cabinet earth

SL485-EC90

Marshalling/System Cabinet

L1

L2

E1

E2

PLC/SCADA

TX/RX

TX/RX

Screen SCN SCN SCN SCN

 
Figure 11: surge protection for RS485 
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Multidrop RS485 

Multidrop RS485 may be protected in the same manner, with a Novaris SL485-EC90 at the end of 
every significant cable run. The termination for each wire will be very similar to point to point RS485. 
Figure 12 shows an example of how a multidrop RS485 network may be configured and how to 
protect it. Note that only one side of the screen should be terminated to equipment. 
 

Cabinet earth

SL485-EC90

Marshalling/System Cabinet

L1

L2

E1

E2

PLC/SCADA

Tx/Rx+

Tx/Rx-

Screen SCN SCN

Cabinet earth

SL485-EC90

Marshalling/System Cabinet

L1

L2

E1

E2

PLC/SCADA

Tx/Rx+

Tx/Rx-

Screen

Cabinet earth

SL485-EC90

Marshalling/System Cabinet

L1

L2

E1

E2

PLC/SCADA

Tx/Rx+

Tx/Rx-

Screen SCN SCN SCN SCN

Cabinet earth

SL485-EC90

Marshalling/system cabinet

L1

L2

E1

E2

L1

L2

E1

E2

Tx/Rx+

Tx/Rx-

ScreenSCN SCN

SCN SCN

Tx/Rx+

Tx/Rx-

 
Figure 12: surge protection for Multidrop RS485 
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RS422 

Figure 13 shows how to protect a point to point RS422 signal using Novaris SL485-EC90 surge 
protectors. This is a duplication of the RS485 protection. Note that only one side of the screen 
should be terminated to equipment. 

Cabinet earth

SL485-EC90

Marshalling/system cabinet

L1

L2

E1

E2

L1

L2

E1

E2

Cabinet earth

SL485-EC90

Marshalling/system cabinet

L1

L2

E1

E2

L1

L2

E1

E2

Tx+

Tx-

Rx+

Rx-

Screen

Rx+

Rx-

Tx+

Tx-

ScreenSCN SCN SCN SCN

SCN SCN SCN SCN

 
Figure 13: Surge Protection for RS422 

 
Multidrop RS422 may be protected in the same manner, with a Novaris SL485-EC90 (Figure 10) at 
the end of every significant cable run. The termination for each wire will be very similar to point to 
point RS422. 
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Ethernet & Industrial Ethernet 

Industrial Ethernet is becoming increasing popular as the data link layer protocol in process control 
and SCADA systems, often forming the link between PLCs and RTUs, and the supervisory system and 
HMI. Surge protection should be considered for all significant cable runs in a network. 
 
Figure 14 shows a cabled network with 4 remote nodes and surge protection. A Novaris UTP-RJ45-
24CAT 6 is used to protect the network switch, and Novaris UTP-RJ45-1CAT6 SPDs are used at each 
remote node. This protection is suitable for any network using a CAT5, CAT5e, CAT6 or PoE physical 
layer, including Modbus-TCP, PROFINET IO as well as standard local area computer networks. 
 

UTP-RJ45-1CAT6 Marshalling/System Cabinet

Network Equipment

UTP-RJ45-1CAT6 Marshalling/System Cabinet

Network Equipment

UTP-RJ45-1CAT6 Marshalling/System Cabinet

Network Equipment

UTP-RJ45-1CAT6 Marshalling/System Cabinet

Network Equipment

Computer/Communications Rack

Network Switch

    

UTP-RJ45-24CAT6

 
Figure 14: Surge protection for ethernet 

 
It is unnecessary to install surge protection on significant fiber-optic or wireless links, as neither are 
electrical cabling and therefore are not prone to induced surges. 
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Quick Reference 

 

Signal/Protocol PLC/Cabinet Meter/Instrument 

±5V Analogue or Digital SL7V5-G or SSP6A-14-G SLT1-7V5-M/NXX 

±12V Analogue or Digital SL18-G or SSP6A-14-G SLT1-18-M/NXX 

±24V Analogue or Digital SL36-G or SSP6A-26-G SLT1-36-M/NXX 

±48V Analogue or Digital SL68-G or SSP6A-65-G SLT1-68-M/NXX 

±110V Analogue or Digital SSP6A-130-G SDT2-130-M/NXX 

4-20mA Loop SL-420-G SLT1-36-M/NXX 

4 Wire RTD 2 x SL-RTD-G SLT4-RTD-M/NXX 

3 Wire RTD 2 x SL-RTD-G SLT4-RTD-M/NXX 

2 Wire RTD SL-RTD-G SLT4-RTD-M/NXX 

HART SL-DH-G SLT1-36-M/NXX 

RS232 SL-DH-G SL-DH-EC90 

RS422 SL485-EC90 SL485-EC90 

RS485 2 x SL485-EC90 2 x SL485-EC90 

Profibus DP SL485-EC90 SL485-EC90 

Profibus PA SSP6A-38-G SSP6A-38-G 

Profinet UTP-RJ45-24CAT6 UTP-RJ45-1CAT6 

Modbus Check physical layer Check physical layer 

Modbus – TCP UTP-RJ45-24CAT6 UTP-RJ45-1CAT6 

Industrial Ethernet Network UTP-RJ45-24CAT6 UTP-RJ45-1CAT6 

Computer Network (Ethernet) UTP-RJ45-24CAT6 UTP-RJ45-1CAT6 
Table 1: Signal protection reference table 

 
SLTs (Threaded Signal Line Protectors) are manufactured with M20, N12 (1/2” NPT), N34 (3/4” NPT) 
and other threads available upon request. 
 
Please consult your local supplier or Novaris for intrinsically safe models of the listed SPDs 
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PROCESS CONTROL PROTECTION

SL Slimline Signal Line Protectors
Novaris SL range of plug-in signal line protectors provide surge protection for 
most twisted pair signalling schemes. Ideal for the protection of PLCs, fire 
and security systems, telecommunications and telemetry systems, railway 
signalling, SCADA and other industrial monitoring and control equipment.

Electrical Specifications

Connection type Series

Modes of protection Transverse and common mode

Maximum continuous voltage (DC) U0 7V 16V 34V 65V 200V 200V

Maximum continuous voltage (AC) Uc 5V 11V 24V 46V 140V 140V

Discharge current 8/20µs Imax 10kA

Maximum load current IL 350mA 180mA

Impulse voltage 1.2/50µs Up 8V 19V 40V 76V 235V 30V

Line resistance 8.2Ω 17Ω

3dB Frequency @ 50Ω 250kHz 10MHz 20MHz

Mechanical Specifications

Operating temperature / humidity -20 to +40ºC / 0 to 90% non-condensing

Terminal capacity 2.5mm2

Terminal screw torque 0.5Nm

Environmental IP 20

Mounting TS35 DIN rail

Weight 35g

Dimensions

Width 7mm

Height 102mm

Depth 68mm

Base Options

Earth connected to DIN rail G

Earth connected to DIN rail via GDT EC90

SL
7v

5

SL
18

SL
36

SL
68

SL
-P

ST
N

SL
-iS

w
itc

h

Standards Compliance

ITU-T K.44

AS/NZS 1768

IEEE C62.41

BS 6651

CP 33

IEC 61643-21

UL497B

      A-tick (PSTN & iSwitch)

Product Series  Base option
Top

SL 7v5 - G

IEC

2726
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254

PB251 Series
2 7 5 - 3 3 0 W  B A T T E R Y  C H A R G E R / D C  U P S

Features
• Rugged converter for industrial applications

• Parallel operation to 2kW

• High isolation 4243VDC input to output, 2121VDC 
input to chassis

• input reverse polarity protection

• Overtemperature protection

• Adjustable output voltage

• DC OK alarm LED and voltage-free contact

• Low FR emissions

Specifications
INPUT
Voltage 190-265VAC or 225-400VDC.
Current 3.0A max.
Frequency 45-65Hz.
Efficiency 85% min.
Inrush current 10A max, cold start.
Isolation 4242VDC, 1 min, input-output.

2121VDC, 1 min, input-ground.
707VDC, 1 min, output-ground.

OUTPUT
Voltage See table.
Current See table.
Line regulation 0.2% typ.
Load regulation See table.
Ripple and noise See table.
Short circuit protection Indefinite (autoresetting).
Overtemperature shutdown 100°C typ (autoresetting).
Overload protection Battery electronic circuit breaker.
Battery reverse polarity Internal fuse.

DISPLAYS/ALARMS
DC OK LED (Green) ON=OK, voltage-free changeover

contact (32V, 1A). Alarm on loss of mains or failure of
AC/DC converter.

Battery OK LED (Green) ON=OK, voltage-free changeover
contact (32V, 1A). Alarm on battery low voltage or on
failure of battery fuse.

ENVIRONMENTAL
Operating temperature 0°C to +70°C.
Humidity 5-90% (non-condensing).
Cooling Natural convection.

GENERAL
Dimensions and weight -CM models: 264 x 172 x 67 mm (LxWxH). 1.9 kg.

-CM-H models: 264 x 186 x 67 mm  (LxWxH). 2.1 kg.
-RML models: 19” x 2RU x 232mm rack mount
enclosure.
483 x 88.1 x 250mm (WxHxD). 5.5 kg.

Weight

STANDARDS
Safety standard AS/NZS 60950, Class I.
EMC Complies with ACA EMC Scheme - C-Tick. Emissions

comply with AS/NZS CISPR11 Group 1, Class B.

MODEL OUTPUT OUTPUT OUTPUT EFFICIENCY LOAD RIPPLE
NUMBER POWER VOLTAGE CURRENT REGULATION & NOISE
PB251-12CM 220W 13.8V 16A 85% 0.5% 28mV
PB251-12CM-H 275W 13.8V 20A 85% 0.5% 28mV
PB251-24CM 300W 27.6V 11A 88% 0.5% 55mV
PB251-24CM-H 330W 27.6V 12A 88% 0.5% 55mV
PB251-12RML/PB251-12B 275W 13.8V 20A 85% 1.0% 28mV
PB251-24RML 330W 27.6V 12A 88% 1.0% 55mV
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255
Your dependable power partner – www.powerbox.info

PB251 Series
2 7 5 - 3 3 0 W  B A T T E R Y  C H A R G E R / D C  U P S

172.0

154.0

NOTES:
1.  Mounting Centres: Suitable for M4 Hardware

Standard: 165 x 80 mm
Alternate: 254 x 80 mm

2.  M3 threaded holes on bottom of base.
Standard: 130 x 80 mm centres
Alternate: 221 x 80 mm centres 

3. AC Mains: 10A Class 1 IEC60320 power inlet
4. Output and Battery: 4W Pluggable Screw Terminal Block

Suitable for up to 4 sq. mm wire.
5. Alarms: 6W Pluggable Screw Terminal Block

Suitable for up to 1.5 sq. mm wire.

OUTPUT BATTERY

+ +- -

BAT OK DC OK
NC C NO NC C NO

BATTERY OK

DC OK

OUTPUT BATTERY
+ - + -

BAT OK DC OK
NC C NO NC C NO

OUTPUT / BATTERY 
TERMINATIONS

ALARM 
TERMINATIONS

186.0 (PB251-**CM-H Only)

12

3 4

PB251-12B OUTPUT & BATTERY CONNECTOR

PIN1: + OUTPUT

PIN2: - OUTPUT

PIN3: + BATTERY

PIN4: - BATTERY

6
7.

0

62
.0

241.0
264.0

80.0 80.0 Standard Mounting

37
.0

80
.0

13
0.

0
12

.0

A
lte

rn
a t

e
M

ou
nt

in
g

16
5.

0

254.0

10.0
221.0

NO C NC NO C NC
DC OK BATT OK

+ + - - - +
LOAD BATTERY

PB251-**RML ALARM AND OUTPUT TERMINALS

NOTES:
1. 2RU x 19"  rack enclosure per IEC297
2.  Mounting slots are suitable for M6 hardware.
3. Input connector is a 10A Class 1 IEC60320 inlet.

5. PB251-12B alarm terminal is DB25 female.  

suitable for ring or fork lugs up to 8 mm wide.

6. PB251-12B output and battery connector is Hirose pn. HS28R-4A.
Mating connector is Hirose pn. HS28P-4A (not supplied).

4. 2 meter IEC mains cord with Australian plug is supplied with unit.

7. PB251-**RML alarm and output terminals are M3.5 screws

HEATSINK: PB251-**CM-H ONLY

TOP VIEW  

FRONT VIEW 

428.00 

23
2.

00
19

0.
00

REAR VIEW (PB251-**RML)

82
.0

0

DC OK

483.00 
465.50 

88
.1

0

POWER SUPPLY 

BATTERY OK 

76
.2

0V A

VOLTAGE LOAD CURRENT 

BATT 

LOAD

A

BATTERY CURRENT

+-

REAR VIEW (PB251-12B)

82
.0

0

12

3 4

PB251-12B ALARM CONNECTOR

PIN 1:  COMMON

PIN 6: DC OK (NC)

PIN 15: BATTERY OK (NO)

PB251-**CM (-H)

PB251-**RML-12B
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PBIH Series
1 5 - 1 5 0  W A T T S  D C / D C  S I N G L E  O U T P U T

INPUT

Input voltage 12VDC (9.2–16)
24VDC (19–32)
48VDC (38–63)
110VDC (85–140)

Inrush current 20A max. for 110V only

OUTPUT 

Output voltage See table

Voltage adjustment ±10%, ±5% for PBIH-F

Output current See table

Ripple & noise Output Volts x 1% + 50mV to -100mV pk-pk

Line regulation 0.8% over input range

Load regulation 0.9%, 0%–100% load

Temperature coefficient 0°C to 50°C, 0.03% per °C

Overvoltage protection O.V. clamp, PBIH-F
Output shutdown, PBIH-G, J, M, R – input
must be switched off for at least 30S to
reactivate

Overcurrent protection Fold back – PBIH-F
Current limiting, PBIH-G, J, M, R (PBIH-R
series is adjustable); PBIH110xxR models are
not adjustable

Drift Output V x 0.5% + 15(mV) per 8 hrs after 1 hr
warm-up

Rise Time 200ms max. – PBIH-F, M, R
100ms max. – PBIH-G, J (at 25°C)

Holdup time 10ms (only 110V input)

Remote sense PBIH-R Series only

OPERATING 

Efficiency 70%–89%

Safety isolation (1 minute) Type – 12, 24, 48V input
Input – Output: 1500VAC
Input– Case: 1500VAC
Output– Case: 500VAC
Type– 110V input
Input– Output: 2000VAC
Input– Case: 2000VAC
Output– Case: 500VAC

Insulation resistance 50Mž (500VDC) Input – Case

Parallel operation Consult sales office for details

Remote control PBIH-R Series:
Open link: output normal
Short link: output off

ENVIRONMENTAL

Operating temperature 0°C to 70°C.

Temperature derating Derate 100% load from 50°C - 70°C at 1.5%
per °C to 30% load. 

Cooling Convection cooled

Storage temperature -20°C to +85°C

Humidity 85%

Shock 30G, PBIH-F, G and J

Vibration (5Hz–10Hz, 10mm), 
(10Hz–50Hz) 2G, PBIH-F, G and J

STANDARDS AND APPROVALS

Safety Designed to UL1950

C-Tick AS/NZS CISPR11 Group 1, Class A

MECHANICAL

Weight PBIH-F : 250g
PBIH-G : 380g
PBIH-J : 410g
PBIH-M : 800g
PBIH-R : 1.4kg

FEATURES
• Wide selection of models
• 4 input voltage ranges
• High efficiency
• Low output ripple
• Proven reliability
• Good thermal margins

SPECIFICATIONS
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PBIH Series
1 5 - 1 5 0  W A T T S  D C / D C  S I N G L E  O U T P U T

PBIH-F

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-1205F 9.2-16V 5V 3A 15W

PBIH-1212F 9.2-16V 12V 1.2A 15W

PBIH-1215F 9.2-16V 15V 1A 15W

PBIH-1224F 9.2-16V 24V 0.62A 15W

PBIH-2405F 19-32V 5V 3A 15W

PBIH-2412F 19-32V 12V 1.2A 15W

PBIH-2415F 19-32V 15V 1A 15W

PBIH-2424F 19-32V 24V 0.62A 15W

PBIH-4805F 38-63V 5V 3A 15W

PBIH-4812F 38-63V 12V 1.2A 15W

PBIH-4815F 38-63V 15V 1A 15W

PBIH-4824F 38-63V 24V 0.62A 15W

PBIH-11005F 85-140V 5V 3A 15W

PBIH-11012F 85-140V 12V 1.2A 15W

PBIH-11015F 85-140V 15V 1A 15W

PBIH-11024F 85-140V 24V 0.62A 15W

PBIH-1205G 9.2-16V 5V 5A 25W

PBIH-1212G 9.2-16V 12V 2.1A 25W

PBIH-1215G 9.2-16V 15V 1.7A 25W

PBIH-1224G 9.2-16V 24V 1.1A 25W

PBIH-1248G 9.2-16V 48V 0.5A 25W

PBIH-2405G 19-32V 5V 5A 25W

PBIH-2412G 19-32V 12V 2.1A 25W

PBIH-2415G 19-32V 15V 1.7A 25W

PBIH-2424G 19-32V 24V 1.1A 25W

PBIH-2448G 19-32V 48V 0.5A 25W

PBIH-4805G 38-63V 5V 5A 25W

PBIH-4812G 38-63V 12V 2.1A 25W

PBIH-4815G 38-63V 15V 1.7A 25W

PBIH-4824G 38-63V 24V 1.1A 25W

PBIH-4848G 38-63V 48V 0.5A 25W

PBIH-11005G 85-140V 5V 5A 25W

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-11012G 85-140V 12V 2.1A 25W

PBIH-11015G 85-140V 15V 1.7A 25W

PBIH-11024G 85-140V 24V 1.1A 25W

PBIH-11048G 85-140V 48V 0.5A 25W

PBIH-1205J 9.2-16V 5V 8A 40W

PBIH-1212J 9.2-16V 12V 3.3A 40W

PBIH-1215J 9.2-16V 15V 2.7A 40W

PBIH-1224J 9.2-16V 24V 1.7A 40W

PBIH-1248J 9.2-16V 48V 0.8A 40W

PBIH-2405J 19-32V 5V 10A 50W

PBIH-2412J 19-32V 12V 4.3A 50W

PBIH-2415J 19-32V 15V 3.4A 50W

PBIH-2424J 19-32V 24V 2.5A 50W

PBIH-2448J 19-32V 48V 1A 50W

PBIH-4805J 38-63V 5V 10A 50W

PBIH-4812J 38-63V 12V 4.3A 50W

PBIH-4815J 38-63V 15V 3.4A 50W

PBIH-4824J 38-63V 24V 2.5A 50W

PBIH-4848J 38-63V 48V 1A 50W

PBIH-11005J 85-140V 5V 10A 50W

PBIH-11012J 85-140V 12V 4.3A 50W

PBIH-11015J 85-140V 15V 3.4A 50W

PBIH-11024J 85-140V 24V 2.5A 50W

PBIH-11048J 85-140V 48V 1A 50W

PBIH-1205M 9.2-16V 5V 18A 100W

PBIH-1212M 9.2-16V 12V 9A 100W

PBIH-1215M 9.2-16V 15V 7A 100W

PBIH-1224M 9.2-16V 24V 4.5A 100W

PBIH-1248M 9.2-16V 48V 2A 100W

PBIH-2405M 19-32V 5V 20A 100W

PBIH-2412M 19-32V 12V 9A 100W

PBIH-2415M 19-32V 15V 7A 100W

MODEL
NUMBER

INPUT OUTPUT OUTPUT
POWER

PBIH-2424M 19-32V 24V 5A 100W

PBIH-2448M 19-32V 48V 2A 100W

PBIH-4805M 38-63V 5V 20A 100W

PBIH-4812M 38-63V 12V 9A 100W

PBIH-4815M 38-63V 15V 7A 100W

PBIH-4824M 38-63V 24V 5A 100W

PBIH-4848M 38-63V 48V 2A 100W

PBIH-11005M 85-140V 5V 20A 100W

PBIH-11012M 85-140V 12V 9A 100W

PBIH-11015M 85-140V 15V 7A 100W

PBIH-11024M 85-140V 24V 5A 100W

PBIH-11048M 85-140V 48V 2A 100W

PBIH-1205R 9.2-16V 5V 27A 150W

PBIH-1212R 9.2-16V 12V 13A 150W

PBIH-1215R 9.2-16V 15V 10A 150W

PBIH-1224R 9.2-16V 24V 6.5A 150W

PBIH-1248R 9.2-16V 48V 3.3A 150W

PBIH-2405R 19-32V 5V 30A 150W

PBIH-2412R 19-32V 12V 14A 150W

PBIH-2415R 19-32V 15V 11A 150W

PBIH-2424R 19-32V 24V 7A 150W

PBIH-2448R 19-32V 48V 3.5A 150W

PBIH-4805R 38-63V 5V 30A 150W

PBIH-4812R 38-63V 12V 14A 150W

PBIH-4815R 38-63V 15V 11A 150W

PBIH-4824R 38-63V 24V 7A 150W

PBIH-4848R 38-63V 48V 3.5A 150W

PBIH-11005R 85-140V 5V 30A 150W

PBIH-11012R 85-140V 12V 14A 150W

PBIH-11015R 85-140V 15V 11A 150W

PBIH-11024R 85-140V 24V 7A 150W

PBIH-11048R 85-140V 48V 3.5A 150W

SELECTION TABLE
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PBIH-G

PBIH-J

PBIH-M

PBIH Series
1 5 - 1 5 0  W A T T S  S I N G L E  O U T P U T

PBIH-R
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RAD-TEL SYSTEMS PTY LTD 
RD2006 QUICKSTART MANUAL

RD2006

RD2006 TELEMETRY MODULE
QUICKSTART MANUAL

This manual is intended to provide sufficient information for the correct installation of your RD2006 telemetry module. 
In most cases, your RD2006 module will be delivered pre-configured to your project requirements.

For programming information please refer to the MiriMap 2000+ Software on-line help.

PLEASE ENSURE THAT YOU HAVE THE CORRECT POWER SUPPLY VOLTAGE BEFORE POWERING UP THE MODULE

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1082 of 1899



RAD-TEL SYSTEMS PTY LTD 
RD2006 ORDERING INORMATION

ORDERING

There are many variations of the RD2006 telemetry modules available. The following shows the ordering code 
and details for modules with and without internal data radios. For other radio or modem options please contact 
Rad-tel Systems directly.

The following options are not fitted as factory standard and need to be requested when ordering:

•	 4	Channel	Analog	Ouput	option
•	 Ethernet	Port	option

If you are ordering a module to add to an existing system, please be sure to specify the project when ordering 
the new module.

The RD2006 part number is displayed on the rear of each unit together with other relevant information.

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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RAD-TEL SYSTEMS PTY LTD 
RD2006 OVERVIEW

The pwr LED should be on at all times when the unit is powered up.

The run LED should flash at 2Hz when the unit is in RUN mode and 4Hz in PROG mode.

A fault means that the module has received a bad reply to a message.

The tx and rx LEDs reflect the PTT and CD status of the internal radio.

The tx and rx LEDs for each port indicate that a valid system message has been sent or 
received on that port. A link indication means that the slave time-out period for that port has 
lapsed or the programmed number of retries have failed and communications have been lost.

 The first four LEDs indicate that the physical outputs are active. 
 The second four LEDs are programmable status indications.

 These LEDs indicate that a particular input is active.

DISPLAY PANEL

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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RAD-TEL SYSTEMS PTY LTD 
DIGITAL I/O

DIGITAL INPUTS
There are two different versions of the RD2006 module with respect to Digital Inputs. There is a low voltage 
version for nominally 12 or 24 volt inputs, and a high voltage version specifically for 110 volt inputs.

 RD2006L - Lo Voltage 10-35VDC/AC 4k7 Impedance

 RD2006H - Hi Voltage 70-130VAC/DC 27k Impedance

This is not an on-board selectable option so please ensure that you have the correct version of hardware for 
your application. The digital input voltage is marked on the terminal strip label with the Lo voltage inputs being 
highlighted in blue and the Hi voltage inputs being highlighted in orange.

The digital inputs are supplied in two blocks of 8 inputs each with a separate common terminal. The inputs will 
accept an AC input voltage or a DC voltage of either polarity.

PULSE COUNTERS
Each Digital Input may be used as a pulse counter up to 5Hz. The first two inputs can be configured as high 
speed pulse counters up to 5KHz equal (mark space ratio). Where the inputs are used as slow counters (to 
5Hz.) the inputs are usually referred to the digital input common. Where the fast pulse counters are used, 
the inputs are referred to the module 0V supply (ground). They will then accept inputs from common emitter 
transistors, FETs or reed switches etc as shown below.

The factory default setting is for all inputs to be configured as digital inputs/slow counters. The following jumper 
settings apply where inputs 1 and 2 are required to be fast counters.

 All inputs DINs 
 (factory default)

 DIN1 - Fast Pulse

 DIN2 - Fast Pulse

DIGITAL OUTPUTS
Each Digital Output may be individually configured as an isolated relay or common emitter transistor.

With all jumpers J12 - J15 
in position A the module is 
configured for 2 form A and 
2 form C relay outputs.  
(factory default)

With all jumpers J12 
- J15 in position B, all 
outputs are common 
emitter transistors.

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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RAD-TEL SYSTEMS PTY LTD 
ANALOG OPTIONS

ANALOG INPUTS
The RD2006 module has 8 analog input channels as standard. These are configured from the factory as 
4-20mA/1-5V. The following options are available by jumper selection:

 A. 0-20mA/0-5V
 B. 4-20mA/1-5V
 C. 0-1V

Whichever option is selected determines the configuration of ALL analog input channels. Channels 1 to 8 
are configured for current or voltage inputs via jumpers J35 to J42 respectively. If a jumper is installed in the 
appropriate location then that channel will operate as a current input. If no jumper is installed, it will operate as 
a voltage input.

FACTORY DEFAULTS - All channels set to 4-20mA

OTHER OPTIONS
POWER SUPPLY MONITOR - Analog Input channel 8 is set by factory default to monitor the supply voltage 
to the telemetry module. This is particularly useful in solar powered installations. If channel 8 is required as a 
normal analog input channel then J24 is moved from position A to position B.

VOLTAGE SOURCE FOR FIELD SENSORS - Analog input channel 8 can be configured as a 5V source to power 
field sensors to a maximum current supply of 20mA. To select this option, install jumpers in J16 position B and 
J22 position A.

ANALOG OUTPUT OPTION - An analog output board must be installed to utilise this option. This is a factory 
fitted option. When the analog output option is installed, any of the last four channels can be configured as 
4-20mA outputs.

ANALOG OUTPUTS - Channels 5-8 configured as outputs

Note - J9, J10 and J11 are not relevant to the analog channel options.

All input channels 0-20mA

All input channels 1-5V

All input channels 0-5V

All input channels 0-1V

Channels 5 to 8 are selected as 4-20mA outputs by 
way of locating jumpers in position A as follows:

Ch.5 J4

Ch.6 J5

Ch.7 J20

Ch.8 J22 and J16

Note - If channel 8 is configured as an analog output, 
analog input 8 will still operate as a supply voltage 
monitor, provided that J24 is selected in position A.

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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RAD-TEL SYSTEMS PTY LTD 
SERIAL PORTS

PORT 1 - EXTERNAL RADIO - FFSK or RS232

Port 1 is intended for connection to an external data 
radio and provides either FFSK or RS232 options. 

The FFSK is configurable to 4800 baud. 

The RS232 option can operate up to 115,200 baud.

The on-board selectable options are detailed on the 
following page of this manual.

PORT 2 & PORT 5 - RS232

Port 2 and Port 5 can both be used for connection 
to third party devices via RS232. 

Each port can operate up to 115,200 baud. 

The on-board selectable options are detailed in the 
following page of this manual.

Note - Port 5 cannot be used as an RS232 port if 
the Ethernet connection is being used.

PORT 3 - RS485

Port 3 is an RS485 port intended for use as a 
multidrop serial connection for I/O expansion 
modules or third party devices. 

It can run either Miri protocol or Modbus.

PORT 4 - USB-B

This port is intended for use as a programming port.

PORT 5 - Ethernet Option

The Ethernet port is a factory fitted 10/100T option 
which can run either Modbus TCP or Miri protocols.

Note that where the Ethernet port is used, Port 5 
cannot be used as an RS232 port.

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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RAD-TEL SYSTEMS PTY LTD 
RADIO COMMUNICATIONS OPTIONS

FACTORY DEFAULTS - INTERNAL RADIO - 2400 baud

There are a number of radio options available for the 
RD2006 modules. Some of these use audio (FFSK) 
modulation, whereas others have an RS232 interface.  
The above jumper configuration is applicable to both VHF 
and UHF internal radios. If an audio (FFSK) external radio 
is to be used with the module, this is implemented using 
Port1. Ports 2 and 5 are available for RS232 connections.

There is a PTT push button located under the bottom 
right hand corner of the module. This is intended to be 
used to check the SWR of antenna installations during 
commissioning.

FFSK BAUD RATE OPTIONS - The jumper arrangement 
shown is the factory default configuration for an internal 
radio operating at 2400 baud. 

Other options are achieved by implementing the 
following changes to J18, J33, J34.

FFSK EXTERNAL RADIO - To configure the module for 
an external audio radio, make the following changes to 
J1, J3, J7, J8, and J9, J10, J11.

RS232 EXTERNAL RADIO CONNECTION - To configure 
the module for an external RS232 radio port, jumpers 
J1, J9, J10, J11 should be set up as follows:

NOTE - The above configuration is the factory default 
configuration and so it may not be necessary to move 
any jumpers to implement this mode.

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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RAD-TEL SYSTEMS PTY LTD 
MOUNTING DETAIL

The RD2006 module is installed by means of the clip in stainless steel mounting bracket supplied with the unit. 

Please ensure when mounting the telemetry module that sufficient clearance is left for wiring to and from the 
unit. Recommended minimum clearances are shown here. 

The module is removed by depressing the small tongue at the bottom of the mounting bracket and sliding the 
unit upwards. 

The terminal blocks are removable such that the I/O wiring need not be disturbed when replacing a module in 
the field.

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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RAD-TEL SYSTEMS PTY LTD 
WIRING DIAGRAM

The digital outputs are 
configurable for relay or solid 
state format as described in 
this manual. The relay format 
is shown here. The relays are 
isolated - 2 form A , 2 form C.

LOAD - 3 AMPS MAX.

 @ 30VDC MAX.

 or 250VAC MAX.

Internal DC-DC 
converter

NEGATIVE SUPPLY & COAXIAL CONNECTION MUST BE GROUNDED

The digital inputs are optically isolated to 
2.5KV. There are two separate groups of 8 
inputs each with a separate common. These 
will both have the same voltage range and 
can accept either AC or DC source voltages.

There are 8 Analog input 
channels which share a common 
ground. Channels 5 - 8 may be 
configured as 4-20mA analog 
outputs by way of a factory 
installed analog output option.

The analog input channels are 
configurable as 4-20ma /1-5V, 
0-20mA / 0-5V or 0-1V.

DIGITAL INPUTS: RD2006 ’L’ 10-35VDC/AC 
 RD2006 ’H’ 70-130VAC/DC

PLEASE ENSURE THAT YOU HAVE THE 
CORRECT INPUT VOLTAGE BEFORE 

CONNECTION!

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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RAD-TEL SYSTEMS PTY LTD 
RD2006 TELEMETRY MODULE

SPECIFICATIONS

COMMUNICATIONS PORTS - 5
The RD2006 has five serial communications ports which support a 
number of communications formats and industrial standard protocols. 
Port 1 is normally used by the internal data radio, or connected to an 
external radio or modem.
•	 Port	1	-	Internal	or	external	connection	via	either	FFSK	to		 	

            4800baud or RS232 to 115kB
•	 Port	2	-	RS232	to	115kB
•	 Port	3	-	RS485	to	115kB
•	 Port	4	-	USB	2.0	Programming	Port
•	 Port	5	-	Ethernet	10/100Mb/s	or	RS232	to	115kB

RADIO and MODEM OPTIONS
There	is	an	extensive	range	of	data	radios	and	modems	available	for	
the RD2006 modules. These include VHF, UHF, Spread Spectrum and 
Ethernet. See the radio specifications sheet for further details.

COMMUNICATIONS PROTOCOLS
RD2006	supports	a	number	of	industrial	standard	protocols	including:
•	 Allen	Bradley	DF1
•	 DNP3.0
•	 GE-Fanuc/Koyo	CCM
•	 Modbus	RTU/ASCII
•	 Modbus	TCP
•	 OPC	Server
•	 Rad-tel	Data	Communications	Protocol	(RDCMP)
•	 Drivers	for	other	third	party	devices	are	also	available

DATALOGGING
1Mbyte	Flash	on-board	memory.	Logging	may	be	scheduled	or	event	
driven	up	to	100,000	time-stamped	readings.

OPERATING TEMPERATURE  
-20	to	+70°C

POWER SUPPLY
12	or	24VDC	versions	available.	Power	consumption	-	typical:
•	 Without	on-board	radio	-	1W
•	 With	on-board	radio	-	Receive	only	-	2.5W
•	 Transmit	-	20W	max

WEIGHT
•	 With	internal	data	radio	or	modem	-	960g
•	 With	no	internal	radio	-	650g

DIMENSIONS
202	x	178	x	60	mounting	plate	supplied

DIGITAL INPUTS - 16
Two	input	voltage	ranges	are	available:
•	 10-35VAC/DC	RD2006x-Lx-xx
•	 70-130VAC/DC	RD2006x-Hx-xx

PULSE COUNTERS
The	first	two	digital	inputs	can	be	configured	as	pulse	counters	to	
5KHz.	All	digital	inputs	can	count	to	5Hz

DIGITAL OUTPUTS - 4
The	digital	outputs	are	configurable	as	either	isolated	relays	or	
transistor outputs.
•	 Isolated	relays	-	2	form	A	+	2	form	C
•	 2A	@	30VDC/240VAC
•	 Transistors	-	100mA	sinking	-	35V	max

ANALOG INPUTS - 8 
There	are	8	analog	input	channels,	4	of	which	may	be	used	as	analog	
outputs	with	the	plug-in	4	channel	analog	output	option.	Channel	
8	can	also	be	configured	internally	to	monitor	the	DC	supply	to	the	
module.	All	input	channels	are	configurable	as	either:
•	 4-20mA	/	1-5V	 Resolution	-	12	bits
•	 0-20mA	/	0-5V	 Accuracy	-	0.1%
•	 0-1V	 Linearity	-	0.1%

ANALOG OUTPUTS - 4
The	last	four	analog	channels	can	be	configured	as	outputs	by	
installing	the	plug-in	4	channel	analog	output	option.
•	 Output	format	4-20mA	
•	 Resolution	-	16	bits
•	 Accuracy	-	0.1%
•	 Linearity	-	0.1%

I/O EXPANSION MODULES
The	field	I/O	of	the	RD2006	can	be	expanded	up	to	512	points	by	means	
of	the	range	of	I/O	expansion	modules	available.	These	are	DIN	rail	
mounting	units	and	up	to	32	modules	can	be	driven	from	the	RS485	port	
of the RD2006. This means that they can be remote from the RD2006 
module within normal limits of RS485 communications.

Modules available:
•	 M16-LN	16	Digital	Inputs	10-35VAC/DC
•	 M16-HN	16	Digital	Inputs	70-130VAC/DC
•	 M16-TR	16	Relay	Outputs	2A@	30VDC/240VAC
•	 M8-AD	8	Analog	Inputs	4-20mA/1-5V,	0-1V
•	 0-20mA/0-5V

PLC CONTROL LOGIC
IEC61131.3	Ladder	Diagram

Sydney Head Office

Locked	Bag	1000
Gordon	NSW	2072

Suite 201, Level 2 
14-16	Suakin	Street
Pymble	NSW	2073

Phone	 (02)	9479	3900
Fax	 (02)	8668	8499

Brisbane Office 

PO Box 4214
Loganholme	QLD	4129

Unit	31,	17	Cairns	Street 
Loganholme	QLD	4129

Phone	 (07)	3805	0000
Fax	 (02)	8668	8499
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RAD-TEL SYSTEMS PTY LTD 
RD2000 IO EXPANSION MODULES

MODULE LIST

 RD2000 IO EXPANSION MODULES

 PART NUMBERS

	 M16-LN	 M16-HN	 M16-TR	 M8-AD	 M4-DA

Sydney Head Office

Locked	Bag	1000
Gordon	NSW	2072

Suite 201, Level 2 
14-16	Suakin	Street
Pymble	NSW	2073

Phone	 (02)	9479	3900
Fax	 (02)	8668	8499

Brisbane Office 

PO Box 4214
Loganholme	QLD	4129

Unit	31,	17	Cairns	Street 
Loganholme	QLD	4129

Phone	 (07)	3805	0000
Fax	 (02)	8668	8499
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RAD-TEL SYSTEMS PTY LTD 
RD2000 WIRING DETAILS FOR M16-LN

M16-LN

RD2000 IO EXPANSION MODULE SPECIFICATIONS
16 point low voltage digital input module
Part number: M16-LN

57mm

50mm High (including DIN rail)

1
5
7
m

m

M16-LN INPUT MODULE
10-50 Volts AC/DC

Inputs per module: 
16 opto-isolated

Input voltage range: 
10-50 Volts AC or DC

Input impedance: 
4k7 ohms

Commons per module: 
2 separate groups of 8

Isolation: 
3.5kV

Module supply voltage: 
10-30VDC

Module power drain: 
No inputs driven - 200mW 
All inputs driven - 1.2W

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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RAD-TEL SYSTEMS PTY LTD 
RD2000 WIRING DETAILS FOR M16-HN

M16-HN

RD2000 IO EXPANSION MODULE SPECIFICATIONS
16 point low voltage digital input module
Part number: M16-HN

57mm

50mm High (including DIN rail)

1
5
7
m

m

M16-HN INPUT MODULE
70-130 Vol ts AC/DC

Inputs per module: 
16 opto-isolated

Input voltage range: 
70-130 Volts AC or DC

Input impedance: 
27k ohms

Commons per module: 
2 separate groups of 8

Isolation: 
3.5kV

Module supply voltage: 
10-30VDC

Module power drain: 
No inputs driven - 200mW 
All inputs driven - 1.2W

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1094 of 1899



RAD-TEL SYSTEMS PTY LTD 
RD2000 WIRING DETAILS FOR M16-TR

M16-TR

RD2000 IO EXPANSION MODULE SPECIFICATIONS
16 point relay output module
Part number: M16-TR

57mm

50mm High (including DIN rail)

1
5
7
m

m

M16-TR RELAY MODULE
2 Amps

Outputs per module: 
16 Relays

Output current capability: 
2A @ 30VDC or 240VAC

Commons per module: 
2 separate groups of 8

Total output capability: 
10A per common 

Isolation: 
3.5kV

Module supply voltage: 
10-30VDC

Module power drain: 
No outputs driven - 200mW 
All outputs driven - 2W

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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RAD-TEL SYSTEMS PTY LTD 
RD2000 WIRING DETAILS FOR M8-AD

M8-AD

RD2000 IO EXPANSION MODULE SPECIFICATIONS
8 channel analog input module
Part number: M8-AD

57mm

50mm High (including DIN rail)

1
5
7
m

m

M8-AD ANALOG INPUT MODULE
4-20mA, 1-5V, 0-20mA, 0-5V

Inputs per module: 
8 Channels

Input current range: 
0-20mA or 4-20mA

Input voltage range: 
0-5V or 1-5V

Input impedance: 
250 ohms (current mode)

Resolution: 
12 bits

Accuracy: 
0.1%

Linearity: 
0.1%

Module supply voltage: 
10-30VDC

Module power drain: 
Idle 200mW

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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RAD-TEL SYSTEMS PTY LTD 
RD2000 WIRING DETAILS FOR M4-DA

M4-DA

RD2000 IO EXPANSION MODULE SPECIFICATIONS
4 channel analog output module
Part number: M4-DA

57mm

50mm High (including DIN rail)

1
5
7
m

m

M4-DA ANALOG OUTPUT MODULE
4-20mA

Outputs per module: 
4 Channels

Output current range: 
4-20mA

Max load resistance: 
250 ohms @ 12V supply 
500 ohms @ 24V supply

Resolution: 
12 bits

Accuracy: 
0.1%

Linearity: 
0.1%

Module supply voltage: 
10-30VDC

Module power drain: 
Idle 200mW

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1097 of 1899



RAD-TEL SYSTEMS PTY LTD 
MOUNTING DETAIL

The RD2006 module is installed by means of the clip in stainless steel mounting bracket supplied with the unit. 

Please ensure when mounting the telemetry module that sufficient clearance is left for wiring to and from the 
unit. Recommended minimum clearances are shown here. 

The module is removed by depressing the small tongue at the bottom of the mounting bracket and sliding the 
unit upwards. 

The terminal blocks are removable such that the I/O wiring need not be disturbed when replacing a module in 
the field.

Sydney Head Office

Locked Bag 1000
Gordon NSW 2072

Suite 201, Level 2 
14-16 Suakin Street
Pymble NSW 2073

Phone (02) 9479 3900
Fax (02) 8668 8499

Brisbane Office 

PO Box 4214
Loganholme QLD 4129

Unit 31, 17 Cairns Street 
Loganholme QLD 4129

Phone (07) 3805 0000
Fax (02) 8668 8499
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Installation & Wiring
Manual
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Telemetry
Module

ADmiri

Version 1.02 Updated 25 June 2002
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This manual is intended to give sufficient information for the correct installation
and wiring of the miriAD 2000 telemetry module. For programming information
please refer to the MiriMap 2000 software on-line help.

The miriiAD 2000 will normally be delivered physically pre-configured to your
requirements. Please check that the telemetry module you have is the correct
model for your application.

There are many possible configurations for the physical I/O and communications
options of the miriAD 2000. The following information provides for situations where
it is necessary to reconfigure the unit or to set up the configuration from scratch.

pwr

run

fault

radio

ext.

RS232

PCMCIA

DOT

DIN

Tx

Tx

Rx

Rx Link

1 5

1

2 6

2

3 7

3

4 8

4

9 1310 1411 1512 16

The power LED should be on at all times.

The run LED will normally flash once per second.

Means a bad message or no reply to a message.

The Tx and Rx LEDs indicate that a message has
been sent or received on that port.
The Link LED indicates that the timeout period has
elapsed and communications have been lost.

The Tx and Rx LEDs indicate transmission or
reception of RF signal by the internal radio.

Indicates that an output is active.

Indicates that an input is active.

Display Panel

Introduction

ADmiri
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The internal data radio will normally come programmed to the correct system
frequency.
The only connection required to the internal radio is a coaxial tail. The connector on
the AD2000 is an SMA jack and therefore the coaxial tail should be terminated in an
SMA plug. The coaxial tail is normally RG58 which is a readily available cable.
The radio will normally be programmed for an output power of 1 Watt however a
range of 0.1 - 5 Watts is available. The internal radio configuration is downloaded
via the MiriMap 2000 software.

Internal Data Radio

View looking into RS232 port.

8 PIN 1

RS232 Port

PCMCIA Port

The RS232 port provides the facility for a serial data link to third party devices. It is
also used as the programming port for the miriAD 2000. The function of the RS 232
port is selected by means of the slide switch located on the bottom right hand side
of the unit. The switch has two positions, " prog " and " run ".
The slide switch should be in the “prog” position when programming or monitoring
the telemetry module. The slide switch should then be moved to the “run” position
for normal operation. The pin assignment of the RS232 port is as shown below.

The PCMCIA port provides the facility for the telemetry module to be connected to
the PSTN via a dial up modem. It also provides the facility for the use of other
PCMCIA format serial cards. The PCMCIA socket is located under the right hand side
of the telemetry module.

Communications

ADmiri

1. DTR
2. RTS
3. TX data
4. CD
5. GND
6. RX data
7. CTS
8. DSR

RS232 Port
Pin assignment
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The external radio port provides the facility to connect the miriAD 2000 to an external
radio or for connection to landlines or fibre-optics. The selection between internal radio
and the external port is made by configuring jumpers J203, J204, J205 as shown below.
In the audio format both 2 wire and 4 wire options are available. The ext. radio port is
configured for RS232 or audio operation by installing links on jumpers J206, J207, J208
as shown.

Where the telemetry module is to be connected to an
external radio requiring audio modulation then the 4 wire
configuration must be selected.

The baud rate is selected by the configuration of jumpers
J201 and J202. This baud rate selection applies whether the
telemetry module is to be used with an internal data radio or
with an external device.

External Radio Port

View looking into
ext. radio port.

8 PIN 1

Communications

ADmiri

A
B

A
B B

ARS232
AUDIO

J206 J207 J208

A
B

B
A B

AEXTERNAL
INTERNAL

J203 J204 J205

B
A

A
A A

AEXTERNAL
INTERNAL

J211 J212 J213

A
B

A
B

2 WIRE
4 WIRE

J209 J210

0
0
1

0
1
1

1200 baud
2400 baud
4800 baud

J201 J202

1. n/c
2. RTS
3. TX data
4. PTT
5. GND
6. RX data
7. CTS
8.. n/c

External Radio Port
Pin assignment

When using an external audio modulated radio, it is preferred
if possible to retain the preset levels of modulation within the
AD2000 and to adjust the levels in the external radio to
match these preset levels.
The preset audio output level from pin 3 is 600mv peak to
peak. This is adjusted in the AD2000 using VR201 if
necessary.
The received data audio level into the AD2000 should be
500mv peak to peak. The received audio level to the
modem is monitored at test point “Rx.SIG.IN” and is adjusted
using VR202 if necessary.
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There are 4 digital outputs which can be configured as : -

Isolated Relays
or Isolated Transistors
or Common Ground Transistors

The outputs may be configured individually to provide
a combination of the above. The factory preset
configuration is for all outputs to be isolated relays.

1

1A

2A

3A

4A

4

3

2

1

4

3

2

_

Digital Outputs

ADmiri

Isolated Relay Outputs 2 form A +2 form C
Maximum Current 5 Amps

at 30 VDC or 240VAC

Relay Outputs

Isolated Transistors

Common Transistors

A
B

1 2 3 4

Power Outputs

1 2 3 4

A
B

1 2 3 4

A
B

1 2 3 4

To configure all outputs as isolated
transistors install all links in position B.

To configure all outputs as isolated
relays install all links J501 - J508 to
position A.

Current - 100mA
Vcc max. - 35 VDC
Isolation - 2.5kV

To select common
ground transistor outputs
install the links in the
following positions :-

A J501,J502,J503,J504
B J505,J506,J507,J508
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Digital Inputs

ADmiri

Pulse Counters

There are two different versions of the miriAD 2000 with respect to Digital inputs.
There is a low voltage version made for nominally 12 or 24 volt inputs and a high
voltage version made specifically for 110 volt inputs.

AD 2000L - Lo Voltage : 10 - 48 VDC/AC 10k impedance
AD 2000H - Hi Voltage : 48 -130VDC/AC 47k impedance

This is not an on-board selectable option so please ensure that you have the correct
version of hardware for your application. The input voltage is printed on the terminal
strip. The Lo voltage input labelling is blue and the Hi voltage input labelling is red.

In each version of hardware there are two groups of 8 inputs each with a separate
common terminal. The inputs will accept DC inputs of either polarity or AC inputs.

Each Digital Input to the miriAD 2000 can act
as a pulse counter for DC inputs.
Input number 1 can also be configured as
a fast pulse counter to 5KHz.
To configure input number 1 as a normal
input link jumpers J601 and J602 in position B.
In this configuration input number 1 acts as
a normal input referred to common C1.
In this mode all inputs can count pulses up
to 5hz. To configure input number 1 as a fast
pulse counter jumpers J601 and J602 should
be linked in position A. In this mode input
number 1 is referred to the supply ground
and requires a sinking input. Digital Inputs

J602

J601

A
B

A B

Input #1 configured as
a fast pulse counter.

+ _
+

+

_

_

12v 1 52 63 74 8
9 1310 1411 1512 16DIN C1

C2

S1

S2

12 VDC
supply

Fast pulse
input
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The links for channels 1-8 are installed for
current inputs and removed for voltage
inputs.
Any combination of current and voltage
inputs may be selected.
Jumpers J401, 402, 403, 404, are installed
in position B for analog inputs.

In addition to the above options, input channel 8 can be configured to monitor the
supply voltage to the telemetry module. This is particularly useful where solar supplies
and batteries are used. Jumper J406 is linked in position A when channel 8 is used
as a normal input. To use this channel as a supply monitor move the link to position B.
The input level in this mode is adjusted by VR403. The input voltage is set to equal one
tenth of the actual voltage. For a supply of 12 - 15 volts the input will range from 1.2
to 1.5 volts. This input will then in turn be conditioned by the selection of analog input
range.

The input range is selected by
the configuration of jumpers
J405 and J423.
Please note that this selection
will apply to all inputs and
therefore a combination of
different input ranges is not
possible.

There are several options available for the 8 analog channels. All channels can be
used as inputs or any of the last 4 channels can be used as 4-20mA outputs if the
analog output option is fitted. The factory preset is for all channels to be configured
as inputs and for all input channels to be configured as current inputs ( links installed ).
With channels 5-8 configured as inputs, jumpers J401, 402, 403, 404 are installed in
position B. To select any of these channels as an output the links should be moved
to position A. Please note that regardless of the input range selection the output
channels will always be 4-20mA.

Analog Channels

ADmiri

Current or Voltage Inputs

Supply Voltage Monitor

Input Range - 4-20mA/1-5V or 0-20mA/0-5V or 0-1V

A
B

1 2 3 4 5 6 7 8

Channels 5-8
selected as
inputs.

Input
channels

Analogs

4-20mA/1-5 Volts Resolution - 12bits
0-20mA/0-5 Volts Accuracy - 0.1%
0-1 Volt Linearity - 0.1%

A B B BA A

J406 J423 J405

VR403

B
A
A

B
B
A

4-20mA/1-5V
0-20mA/0-5V
0-1V

J405 J423
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Shaft Encoder Interface

ADmiri

Output configuration

A
B

1 2

Outputs 1 and 2 are
configured as common
grounded transistors.

The SEI-100 shaft encoder interface provides the means to interface a Unidata
6509B Water Level Instrument to the AD2000 telemetry module.
The shaft encoder interface provides a regulated 6 volt DC supply to the instrument
from the 12 volt DC supply to the AD2000. It also utilises two digital outputs from the
AD2000 which should be configured as common ground transistors, and one digital
input to the AD2000 which is used in normal input mode ( not fast pulse mode ).
In this scenario the DIN common is wired to 0 volts. The AD2000 software may be
configured to use any combination of I/O for the shaft encoder interface. The
wiring diagram below shows the wiring arrangement using DOTS 1& 2 and DIN 1.

+ _
+ _12v 11 C12 DINDOT

miri
Shaft Encoder

Interface
SEI -100

To Water Level
Instrument
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The miriAD 2000 is installed by means of the stainless steel mounting bracket
supplied with the unit. Please ensure when fixing the mounting bracket to your
equipment panel that sufficient space is left to install the unit from the top as shown
in the above diagram. All wiring to the unit enters from below.
If a PCMCIA dial up modem is to be installed, leave a 50mm gap to the right of the
AD2000 for the modem cable.

The AD2000 is removed from the mounting bracket by depressing the small tongue
at the bottom of the mounting bracket and sliding the unit upwards.

MOUNTING PLATE

Mounting Detail

ADmiri
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PCB Layout

ADmiri
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LOAD

LOAD

LOAD

LOAD

2000

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1109 of 1899



AD2000x- xx-xx

12 - for 12VDC supply.
24 - for 24VDC supply.

N - for no analog output option.
A - for analog output option fitted.

L - for low voltage inputs 10 - 50V
H - for high voltage inputs 50 - 130V

R - with inbuilt radio
E - without radio
B - expansion base only

(no PCMCIA, no FFSK modem on Int/Ext port
but with RS232 on Int/Ext and RS232 ports)

Ordering Information

ADmiri

AD2000R-LN-12
serial no

Special

Hardware version - Rev. 0

Tx frequency - 472.0250MHz

Rx frequency - 472.0250 MHz

Miri Engineering - Perth, West Australia. tel - 61 8 9378 2388 fax - 61 8 9378 2468

The AD2000 part number is displayed on the rear of each unit together with other relevant
information.
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User Notes

ADmiri

This page has been left blank for user notes.
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P.O. Box 1116, Wangara, Western Australia, 6947
30 Buckingham Drive, Wangara, 6065
Email : miri@miri.com.au
Web : http://www.miri.com.au
Tel : (61 8) 9409 8998 Fax : (61 8) 9409 9229

Western Australia,

miri
technologies
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AD2000 to AD2000 RS232 

3 

4 

5 

6 

7 

2 

1 

8 

AD2000   
8 pin RJ45 

TX 

CD 

GND 

RX 

CTS 

RTS 

DTR 

DSR 

View looking into RS232 port 
or with RJ45 connector end 

for cable facing you . 
Clip on BOTTOM 

8   PIN   1

Wiring Diagram for RS232 extension cable between 
an AD2000 and AD2000 extension unit 

6 

5 

4 

3 

2 

7 

8 

1 

AD2000   
8 pin RJ45 

RX 

GND 

CD 

TX 

RTS 

CTS 

DSR 

DTR 

Clip on BOTTOM 

Ensure that pins 4 & 5 are crossed 
All other cores are wired straight through 

Clip on BOTTOM Flat cable – same side 

Pin8 Pin1 
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miri
technologies

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1113 of 1899



 

BENELEC PTY. LTD ACN# 064708390  Telephone : 61-2-96935111 
581-587 Gardeners Road, Mascot, Sydney, NSW 2020  Fax : 61-2-96696783 
Mail : PO Box 21, Mascot, NSW 1460, Australia Mobile : 0418-646595 
Email : sales@benelec.com.au Web : www.benelec.com.au 

EEMMPP  //  LLiigghhttnniinngg  PPrrootteeccttoorr  ––  GGaass  CCaappssuullee  
 
Part # 176210 
 
Features 
 

• Replaceable Gas Capsules  
• Very competitively priced 
• Bulk Head Design for Panel Mounting 
• Weather proof “O” Ring Seal to panel and capsule cover 
• Broadband use for most applications DC-2.5 GHz 
• Suitable for RF Power Systems upto 600w 
• Suppplied with Earthing lug and Mounting bracket 
• Premium Quality Plating Throughout, Cu-Sn-Zn Outer Silver inner conductor 
• Various Gas Voltage Capsule available depending on system RF Power. 
 
 
 

 
 

 
Fixed adaptor, female – female Bulk Head, 
with EMP protector (gas filled) 
  
 
 
 

 

Capsule ProtectorVoltage Protection           
V= 

Frequency Range 
VSWR 

Benelec # 

90V 176901 

230V 176902 

350V 

0 < f < 1 GHz  
    < 1.06 

0 < f < 2.5 GHz  
< 1.2 176903 

                                                                                           Gas Capsule                                Panel Entry Hole 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Gas Capsule Selection Chart 
 
Maximum RF Power (CW)  Vs System VSWR It is important to match the correct Spark over voltage to the 

power rating of the RF system, this will ensure maximum 
protection to your transmission equipment.  If you require any 
help with the selection please contact our sales staff at 
Benelec. You should also be aware that the gas capsule will 
deteriorate with the level of strikes received. If the system 
performance noticeable deteriorates then one or more strikes 
have occurred and the capsule needs to be replaced. 
 
Capsules are relatively low cost hence it is recommended that 
spares should be kept on site for quick change over and 
minimum down time. 

Gas Capsule, 
Spark Over 

Voltage 
1.00 : 1 1.22 : 1 1.5 : 1 3.00 : 1 

90 V 28 W 22 W 20 W 12 W 

230 V 180 W 150 W 110 W 80 W 

350 V 500w 430w 320w 250w 
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Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual
Safety Information
Important Information

NOTICE Read these instructions carefully, and look at the equipment to become familiar with the 
device before trying to install, operate, or maintain it. The following special messages 
may appear throughout this documentation or on the equipment to warn of potential 
hazards or to call attention to information that clarifies or simplifies a procedure.

The addition of this symbol to a Danger or Warning safety label indicates
that an electrical hazard exists, which will result in personal injury if the
instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

DANGER indicates an imminently hazardous situation, which, if not avoided, will 
result in death or serious injury.

DANGER

WARNING indicates a potentially hazardous situation, which, if not avoided, can result 
in death, serious injury, or equipment damage.

WARNING

CAUTION indicates a potentially hazardous situation, which, if not avoided, can result 
in injury or equipment damage.

CAUTION
1744082 03/2008 5
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Safety Information

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual
PLEASE NOTE Electrical equipment should be installed, operated, serviced, and maintained only by 
qualified personnel. No responsibility is assumed by Schneider Electric for any 
consequences arising out of the use of this material.

© 2008 Schneider Electric. All Rights Reserved.
6 1744082 03/2008
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About the Book
At a Glance

Document Scope This manual describes the communication variables of the TeSys U motor starters.

Communication variables are grouped according to the following criteria: 
Identification variables
Statistics variables
Monitoring variables
Configuration variables
Setting variables
Control variables
HMI variables

Each variable is described individually (definition, range of values, default value, etc.).   

Communication variables are either related to: 
a Power base (LUB••, LU2B••, LUS••, LU2S••), or
a Controller base (LUTM••).

Available protocols and associated TeSys U communication modules are listed below:

A variable address is provided for each available protocol. 

This manual should be used in addition to the specific documentation provided for 
the communication components, which may form part of the motor starter. These 
specific documents should be referred to when setting up hardware and software. 

If you are using a PowerSuite software workshop, please refer to its online help.

Protocol TeSys U communication module (LULC••)

Advantys STB LULC15

CANopen LULC08

DeviceNet LULC09

Modbus LULC032-033

Profibus DP LULC07
1744082 03/2008 7
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About the Book
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Validity Note Schneider Electric assumes no responsibility for any errors that may appear in this 
document. If you have any suggestions for improvements or amendments or have 
found errors in this publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic 
or mechanical, including photocopying, without express written permission of 
Schneider Electric.

The data and illustrations found in this documentation are not binding. We reserve 
the right to modify our products in line with our policy of continuous product 
development. The information in this document is subject to change without notice 
and should not be construed as a commitment by Schneider Electric.
8 1744082 03/2008
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About the Book
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Related 
Documents

You can download these technical publications and other technical information from 
our website at www.telemecanique.com.

Product Related 
Warnings

User Comments We welcome your comments about this document. You can reach us by e-mail at 
techpub@schneider-electric.com

Title of Documentation Reference Number

LULC032-LULC033 Modbus Module - User’s Manual 1743234

LULC07 Profibus DP Module - User’s Manual 33003287

LULC08 CANopen Module - User’s Manual 1744084

LULC09 DeviceNet Module - User’s Manual 1744085

LULC15 Advantys STB Module - User’s Manual 1744083

LU•B/LU•S• TeSys U Starters - Instruction Sheet 1629984

LUTM• TeSys U Controller - User’s Manual 1743233

LUTM• TeSys U Controller - Instruction Sheet 1743236

LUCM/LUCMT Multifunction Control Units - User’s Manual 1743237

LUCM/LUCMT/LUCBT/LUCDT Control Units - Instruction Sheet AAV40504

LUCA/LUCB/LUCC/LUCD Control Units - Instruction Sheet AAV40503

 WARNING

All pertinent state, regional, and local safety regulations must be observed when 

installing and using this product. For reasons of safety and to ensure 

compliance with documented system data, only the manufacturer should 

perform repairs to components.

When controllers are used for applications with technical safety requirements, 

follow the relevant instructions.

Failure to use Schneider Electric software or approved software with our 

hardware products may result in injury, harm, or improper operation.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
1744082 03/2008 9
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Communication Variables with a 
TeSys U Power Base
Introduction to Communication Variables with a TeSys U Power Base

Introduction Communication variables are listed in tables. Each one belongs to a group (such as, 
identification, statistics, or monitoring) and is associated to a power base with a 
control unit attached. 

The associated TeSys U Power bases can be:
LUB••
LU2B••
LUS••
LU2S••

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Table Structure with a TeSys U Power Base 12

Group 1. Identification Variables with a TeSys U Power Base 15

Group 2. Statistics Variables with a TeSys U Power Base 18

Group 3. Monitoring Variables with a TeSys U Power Base 24

Group 4. Configuration Variables with a TeSys U Power Base 32

Group 5. Setting Variables with a TeSys U Power Base 35

Group 6. Control Variables with a TeSys U Power Base 40

Group 7. HMI Monitoring Variables with a TeSys U Power Base 42
11
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Table Structure with a TeSys U Power Base

Table Format 
(Columns 1-6)

Variables are described in 6-column tables (from left to right):
1. Protocols addresses
2. Object types
3. Description/possible values
4. Control unit: LUCA 
5. Control unit: LUCB, LUCC, LUCD
6. Control unit: LUCM

Column 1: 
Protocols 
Addresses

Logic addresses of protocols, for each communication variable, are:
Register (format = decimal)
→ Modbus, with direct addressing. 
→ Advantys STB, through PKW addressing.
→ Profibus DP, through PKW or DP V1 cyclic exchange. For Profibus DP V1 
Acyclic Data Read/Write, the addressing is done block by block. 
For more information, see LULC07 Profibus DP Communication Module User Manual.
CANopen index  (format = Index : sub-index), with direct addressing or through PKW.
DeviceNet path (format = Class : instance : attribute), with direct addressing or 
through PKW

Example with variable 80: 

Note: 

CANopen mappable objects are identified by the character "M" beside each 

address. 

Registers marked with  a "P" denote Profibus parameters that are automatically 

transmitted by the master on network connection, if the local configuration is not 

preserved (that is, bit 601.7 = 0) 

Register (= 80 for Modbus, or Advantys STB, or Profibus DP)

CANopen index (index = 2000, sub-index = 51)

DeviceNet path (class = 64, instance = 1, attribute = 51)

Base identification:

Unknown base
Power base (LUS••/LU2S••)
Power base (LUB••/LU2B••)
12 1744082 03/2008
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Column 2: 
Object Types

Object types can be:
Int: signed integer using one register (16 bits)
UInt: unsigned integer using one register (16 bits)
Word: Set of 16 bits.

Example with variable 80: 

Column 3: 
Description / 
Values

The  short description of the register can include:
range of values,
default value,
minimum / maximum values.

Example with variable 80: 

Base identification:

Unknown base
Power base (LUS••/LU2S••)
Power base (LUB••/LU2B••)

Object type = UInt (unsigned integer)

Base identification:

Unknown base
Power base (LUS••/LU2S••)
Power base (LUB••/LU2B••)

Possible values = 1, 4, 8

Variable description = Base identification
1744082 03/2008 13
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Columns 4 to 6: 
Control Units

The three possible Control unit types are:
Column 4: Standard (LUCA••)
Column 5: Advanced (LUCB••, LUCC••, LUCD••)
Column 6: Multifunction (LUCM••).

If a feature or function is supported by the control unit, there is a checkmark in the 
corresponding cell. If not, the cell is empty.

Example with variable 80: 

Base identification:

Unknown base
Power base (LUS••/LU2S••)
Power base (LUB••/LU2B••)

This variable is only supported by 
a Multifunction Control Unit (LUCM••)
14 1744082 03/2008
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Group 1. Identification Variables with a TeSys U Power Base

 Group 1 Identification variables are described below.

Identification registers are divided into sub-groups:
Module identification
Control unit identification
Base identification
Current range

Identification 
Variables

 

Register 
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Module identification  -  Read only

50                     
2000 : 33            
64 : 1 : 33

Word Module commercial reference: 
      MSB ASCII char 1, LSB ASCII char 2

√ √ √

51                     
2000 : 34            
64 : 1 : 34

Word Module commercial reference: 
      MSB ASCII char 3, LSB ASCII char 4

√ √ √

52                     
2000 : 35            
64 : 1 : 35

Word Module commercial reference: 
      MSB ASCII char 5, LSB ASCII char 6

√ √ √

53                    
2000 : 36            
64 : 1 : 36

Word Module commercial reference: 
      MSB ASCII char 7, LSB ASCII char 8

√ √ √

54                    
2000 : 37            
64 : 1 : 37

Word Module commercial reference: 
      MSB ASCII char 9, LSB ASCII char 10

√ √ √

55                    
2000 : 38            
64 : 1 : 38

Word Module commercial reference: 
      MSB ASCII char 11, LSB ASCII char 12

√ √ √

61                    
2000 : 3E            
64 : 1 : 3E

Ulnt Module identification code: √ √ √

     0 =  optional module unknown

     1 =  no optional module installed

     Other values =  module identification code

62                    
2000 : 3F            
64 : 1 : 3F

Ulnt Module firmware revision:
1st version: XY, all other versions: XY000
  X =  major revision, Y =  minor revision

√ √ √
1744082 03/2008 15

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1130 of 1899



 Communication Variables with a TeSys U Power Base

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual
Register
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Control unit identification  -  Read only

64                     
2000 : 41             
64 : 1 : 41

Word Control unit commercial reference: 
      MSB ASCII char 1, LSB ASCII char 2

√

65                      
2000 : 42                
64 : 1 : 42

Word Control unit commercial reference: 
      MSB ASCII char 3, LSB ASCII char 4

√

66                    
2000 : 43             
64 : 1 : 43

Word Control unit commercial reference: 
      MSB ASCII char 5, LSB ASCII char 6

√

67                    
2000 : 44             
64 : 1 : 44

Word Control unit commercial reference: 
      MSB ASCII char 7, LSB ASCII char 8

√

68                    
2000 : 45             
64 : 1 : 45

Word Control unit commercial reference: 
      MSB ASCII char 9, LSB ASCII char 10

√

69                    
2000 : 46             
64 : 1 : 46

Word Control unit commercial reference: 
      MSB ASCII char 11, LSB ASCII char 12

√

70
2000 : 47
64 : 1 : 47

Word Control unit serial number, register 1 
(Internal use only)

√

71                    
2000 : 48            
64 : 1 : 48

Word Control unit serial number, register 2 
(Internal use only)

√

72                    
2000 : 49             
64 : 1 : 49

Word Control unit serial number, register 3 
(Internal use only)

√

73                    
2000 : 4A             
64 : 1 : 4A

Word Control unit serial number, register 4 
(Internal use only)

√

74                    
2000 : 4B             
64 : 1 : 4B

Word Control unit serial number, register 5 
(Internal use only)

√

75                     
2000 : 4C               
64 : 1 : 4C

UInt Control unit type:  

      1 = Unknown control unit √ √ √

      2 = Standard control unit (LUCA) √   

      4 = Advanced control unit (LUCB/C/D)  √  

     16 = Multifunction control unit (LUCM) √

76                    
2000 : 4D                
64 : 1 : 4D

Ulnt Control unit firmware revision (XY):
      X =  major revision, Y =  minor revision

√
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78                    
2000 : 4F             
64 : 1 : 4F

Ulnt Control unit sensor scale  (x 0.1%) √

79                    
2000 : 50             
64 : 1 : 50

Ulnt Control unit sensor maximum current (x 0.1A): √

        6 = Adjustment range 0.15 to 0.6 A

       14 = Adjustment range 0.35 to 1.4 A

       50 = Adjustment range 1.25 to 5 A

      120 = Adjustment range 3 to 12 A

      180 = Adjustment range 4.5 to 18 A

      320 = Adjustment range 8 to 32 A

Register  
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Base identification  -  Read only

80                      
2000 : 51               
64 : 1 : 51

UInt Base identification:  

      1 = Unknown base   √

      4 = Power base (LUS••/LU2S••)   √

      8 = Power base (LUB••/LU2B••)   √

81                      
2000 : 52                
64 : 1 : 52

Ulnt Power base range (x 0.1A):

     120 = Power base 12A √

     320 = Power base 32A √

Register 
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Current range  -  Read only

96                     
2000 : 61                 
64 : 1 : 61

Ulnt FLAmax (maximum FLA range, with FLA = Full Load Amps) √

Register
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Control unit identification  -  Read only
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Group 2. Statistics Variables with a TeSys U Power Base

 Group 2 Statistics variables are described below.

Statistics registers are divided into sub-groups:
Global statistics 
Last trip statistics
Trip N-1 statistics
Trip N-2 statistics
Trip N-3 statistics
Trip N-4 statistics

Statistics 
Variables 

 

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Global statistics  -  Read only

100                      
2001 : 01               
65 : 1 : 01

Ulnt Short-circuit faults count √

101                      
2001 : 02               
65 : 1 : 02

Ulnt Magnetic faults count √

102                      
2001 : 03               
65 : 1 : 03

Ulnt Ground faults count √

103                     
2001 : 04               
65 : 1 : 04

Ulnt Thermal faults count √

104                      
2001 : 05               
65 : 1 : 05

Ulnt Long start faults count √

105                     
2001 : 06               
65 : 1 : 06

Ulnt Jam faults count √

106                      
2001 : 07               
65 : 1 : 07

Ulnt Phase imbalance faults count √

107                      
2001 : 08               
65 : 1 : 08

Ulnt Under-current faults count √
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108                      
2001 : 09               
65 : 1 : 09

Ulnt Shunt faults count √

109                      
2001 : 0A               
65 : 1 : 0A

Ulnt Communication loss on LUCM Modbus port faults count √

110                      
2001 : 0B               
65 : 1 : 0B

Ulnt Control unit internal faults count √

111                      
2001 : 0C               
65 : 1 : 0C

Ulnt Module identification faults count √

112                      
2001 : 0D               
65 : 1 : 0D

Ulnt Module internal faults count √

113                      
2001 : 0E               
65 : 1 : 0E

Ulnt Module trip faults count √

114                      
2001 : 0F               
65 : 1 : 0F

Ulnt Module drop-out faults count √

115                      
2001 : 10               
65 : 1 : 10

Ulnt Auto-resets count √

116                     
2001 : 11               
65 : 1 : 11

Ulnt Thermal warnings count √

117                      
2001 : 12               
65 : 1 : 12

Ulnt Starts count (LSB) √

118                      
2001 : 13               
65 : 1 : 13

Ulnt Starts count (MSB) √

119                      
2001 : 14               
65 : 1 : 14

Ulnt Operating time (LSB) √

120                      
2001 : 15               
65 : 1 : 15

Ulnt Operating time (MSB) √

121                      
2001 : 16               
65 : 1 : 17

lnt Maximum internal temperature (°C) √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Global statistics  -  Read only
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Register 
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Last trip statistics  -  Read only

150                      
2002 : 01               
66 : 1 : 01

Ulnt Last trip fault number √

151                      
2002 : 02               
66 : 1 : 02

Ulnt Last trip FLA setting (%SensorMax) √

152                      
2002 : 03               
66 : 1 : 03

Ulnt Last trip thermal level (%TripLevel) √

153                      
2002 : 04               
66 : 1 : 04

Ulnt Last trip average current (%FLA)  √

154                      
2002 : 05               
66 : 1 : 05

Ulnt Last trip L1 current (%FLA) √

155                      
2002 : 06               
66 : 1 : 06

Ulnt Last trip L2 current (%FLA) √

156                      
2002 : 07               
66 : 1 : 07

Ulnt Last trip L3 current (%FLA) √

157                      
2002 : 08               
66 : 1 : 08

Ulnt Last trip ground current (%FLAmin) √

Register 
CANopen index 
DeviceNet path

Object 
type

Description / Possible values
LU

C
A

LU
C

B
/C

/D

LU
C

M
Trip N-1 statistics  -  Read only

180                      
2002 : 1F               
66 : 1 : 1F

Ulnt N-1 trip fault number √

181                      
2002 : 20               
66 : 1 : 20

Ulnt N-1 trip FLA setting (%SensorMax) √
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182                      
2002 : 21               
66 : 1 : 21

Ulnt N-1 trip thermal level (%TripLevel) √

183                      
2002 : 22               
66 : 1 : 22

Ulnt N-1 trip average current (%FLA) √

184                      
2002 : 23               
66 : 1 : 23

Ulnt N-1 trip L1 current (%FLA) √

185                      
2002 : 24               
66 : 1 : 24

Ulnt N-1 trip L2 current (%FLA) √

186                      
2002 : 25               
66 : 1 : 25

Ulnt N-1 trip L3 current (%FLA) √

187                      
2002 : 26               
66 : 1 : 26

Ulnt N-1 trip ground current (%FLAmin) √

Register 
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Trip N-2 statistics  -  Read only

210                      
2002 : 3D               
66 : 1 : 3D

Ulnt N-2 trip fault number √

211                      
2002 : 3E               
66 : 1 : 3E

Ulnt N-2 trip FLA setting (%SensorMax) √

212                      
2002 : 3F               
66 : 1 : 3F

Ulnt N-2 trip thermal level (%TripLevel) √

213                      
2002 : 40               
66 : 1 : 40

Ulnt N-2 trip average current (%FLA) √

Register 
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Trip N-1 statistics  -  Read only
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214                      
2002 : 41               
66 : 1 : 41

Ulnt N-2 trip L1 current (%FLA) √

215                     
2002 : 42               
66 : 1 : 42

Ulnt N-2 trip L2 current (%FLA) √

216                     
2002 : 43               
66 : 1 : 43

Ulnt N-2 trip L3 current (%FLA) √

217                     
2002 : 44               
66 : 1 : 44

Ulnt N-2 trip ground current (%FLAmin) √

Register 
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Trip N-3 statistics  -  Read only

240                      
2002 : 5B               
66 : 1 : 5B

Ulnt N-3 trip fault number √

241                      
2002 : 5C               
66 : 1 : 5C

Ulnt N-3 trip FLA setting (%SensorMax) √

242                      
2002 : 5D               
66 : 1 : 5D

Ulnt N-3 trip thermal level (%TripLevel) √

243                      
2002 : 5E               
66 : 1 : 5E

Ulnt N-3 trip average current (%FLA) √

244                      
2002 : 5F               
66 : 1 : 5F

Ulnt N-3 trip L1 current (%FLA) √

245                      
2002 : 60               
66 : 1 : 60

Ulnt N-3 trip L2 current (%FLA) √

Register 
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Trip N-2 statistics  -  Read only
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246                     
2002 : 61               
66 : 1 : 61

Ulnt N-3 trip L3 current (%FLA) √

247                      
2002 : 62               
66 : 1 : 62

Ulnt N-3 trip ground current (%FLAmin) √

Register 
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Trip N-4 statistics  -  Read only

270                      
2002 : 79               
66 : 1 : 79

Ulnt N-4 trip fault number √

271                      
2002 : 7A               
66 : 1 : 7A

Ulnt N-4 trip FLA setting (%SensorMax) √

272                     
2002 : 7B               
66 : 1 : 7B

Ulnt N-4 trip thermal level (%TripLevel) √

273                      
2002 : 7C               
66 : 1 : 7C

Ulnt N-4 trip average current (%FLA) √

274                      
2002 : 7D               
66 : 1 : 7D

Ulnt N-4 trip L1 current (%FLA) √

275                      
2002 : 7E               
66 : 1 : 7E

Ulnt N-4 trip L2 current (%FLA) √

276                      
2002 : 7F               
66 : 1 : 7F

Ulnt N-4 trip L3 current (%FLA) √

277                     
2002 : 80               
66 : 1 : 80

Ulnt  N-4 trip ground current (%FLAmin) √

Register 
CANopen index 
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Trip N-3 statistics  -  Read only
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Group 3. Monitoring Variables with a TeSys U Power Base

 Group 3 Monitoring variables are described below.

Monitoring registers are divided into sub-groups:
Monitoring of faults
Monitoring of status
Monitoring of communication module status
Monitoring of warnings
Monitoring of measurements

Monitoring 
Variables 

 

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Monitoring of faults  -  Read only

450                
2004 : 01    M
68 : 1 : 01

Ulnt Time to automatically reset on a thermal fault (s) √
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451                 
2004 : 02    M
68 : 1 : 02

Ulnt Code of the last fault, or of the fault that takes priority: √ √ √

     0 = no fault

     1 = short-circuit trip

     2 = magnetic trip

     3 = ground fault trip

     4 = thermal overload fault

     5 = long start fault

     6 = mechanical locking (jam) fault

     7 = phase imbalance fault

     8 = underload fault

     9 = shunt trip 

     10 = test trip (simulates thermal overload)

     11 = communication loss on LUCM Modbus port fault (drop-out)

     12 = communication loss on LUCM Modbus port fault (tripped)

     13 = reserved 

     14 = module identification fault

     15 = module not installed or not powered up

     51 = LUCM internal temperature fault or broken sensor

     52, 53, 54, 55, 56, 57, 58 = internal fault

     59 = current flows while coil signal is off 

     60 = (L2 current) detected in 1-phase mode 

     61 = base trip not detected

     62 = control wiring fault

     63 = control overvoltage

     100 = communication module internal fault

     101 = communication fault with the LUCM multifunction control unit

     102 = communication module internal fault

     104 = communication module internal fault

     105 = communication fault with the LUTM controller base

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Monitoring of faults  -  Read only
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452                 
2004 : 03    M
68 : 1 : 03

Word Fault register:

      bit 0         Short-circuit fault √ √

      bit 1         Magnetic fault √ √

      bit 2         Ground fault √

      bit 3         Thermal fault √ √

      bit 4         Long start fault √

      bit 5         Jam fault √

      bit 6         Phase imbalance fault √

      bit 7         Underload fault √

      bit 8         Shunt trip fault √

      bit 9         Test trip fault √

      bit 10         Communication loss fault on LUCM Modbus port √

      bit 11         Control unit internal fault √ √

      bit 12         Module identification or internal communication fault √

      bit 13         Module internal fault √ √ √

      bit 14         Module trip fault √ √ √

      bit 15         Module drop-out fault √ √ √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Monitoring of faults  -  Read only
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Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Monitoring of status  -  Read only

455                 
2004 : 06     M
68 : 1 : 06

Word Status register:

      bit 0       Ready: TeSys U product is ready to operate on command 
request.
      LUB••/2B•• = the rotary handle is turned to ‘On’ position, there 
is no fault (register 451 = 0), the LUCM - if associated - is not in 
‘configuration mode’.
      LUS••/2S•• = the push-button is pressed, there is no fault 
(register 451 = 0), the LUCM - if associated - is not in ‘configuration 
mode’.

√ √ √

      bit 1       Pole status: closed √ √ √

      bit 2       All faults √ √ √

      bit 3       All warnings:
       When a fault related to current problems (such as ground fault, 
phase imbalance, long start,...) occurs, the corresponding warnings 
related to current information are reset. 

√ √ √

      bit 4      Tripped:
      LUB••/2B•• = the rotary handle is turned to "Trip" position.
      LUS••/2S•• = the push-button is depressed.

√ √ √

      bit 5        Fault reset authorized √ √

      bit 6        A1/A2 terminals powered up √

      bit 7        Motor running with detection of current, if greater than 10% FLA √ √

bits 8-13         Average motor current:
        32 = 100% FLA
        63 = 200% FLA

√ √

      bit 14         (not significant) √ √ √

      bit 15         Start in progress:
        1 = ascending current is greater than 10% FLA 
        0 = descending current is lower than 150% FLA

√ √

456                
2004 : 07    M
68 : 1 : 07

Word Complementary status register:

      bit 0         Fault will be auto-reset √ √

      bit 1         Contactor paused, according to the product version
        (LUCM < V3.x)

√

 bits 2-15         (not significant)
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Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Monitoring of communication module status  -  Read only

457                 
2004 : 08     M
68 : 1 : 08

Word Mechanical and power supply status register:

      bit 0         Button position ‘On’ (0 = ‘Off’) √ √ √

      bit 1         Button position ‘Trip’ (0 = ‘Not tripped’) √ √ √

      bit 2         Contactor state ‘On’ √ √ √

      bit 3         24Vdc power supply present on outputs √ √ √

   bits 4-15         (Not significant)

458                 
2004 : 09     M
68 : 1 : 09

Word I/O Module status register:

      bit 0         OA1 status √ √ √

      bit 1         OA3 status √ √ √

      bit 2         LO1 status √ √ √

   bits 3-7         (Not significant)

      bit 8         LI1 status √ √ √

      bit 9         LI2 status √ √ √

bits 10-15         (Not significant)
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Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Monitoring of warnings -  Read only

460                 
2004 : 0B     M
68 : 1 : 0B

UInt Warning number:
When a fault related to current problems (such as ground fault, 
phase imbalance, long start,...) occurs, the corresponding 
warnings related to current information are reset. 

√ √ √

     0 = no warning

     1 = reserved

     2 = reserved

     3 = ground fault warning

     4 = thermal overload warning

     5 = long start warning

     6 = mechanical locking (jam) warning

     7 = phase imbalance warning

     8 = underload warning

     9 = reserved

     10 = warning on communication loss on LUCM Modbus port

     11 = warning on LUCM internal temperature

     12 = module identification warning

     13 = reserved

     109 = warning on communication loss with the master

     555 = communication module configuration warning
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461              
2004 : 0C     M
68 : 1 : 0C

Word Warning register:
When a fault related to current problems (such as ground fault, 
phase imbalance, long start,...) occurs, the corresponding 
warnings related to current information are reset. 

   bits 0-1       (Not significant)

   bit 2       Ground fault warning √

   bit 3       Thermal warning √ √

   bit 4       Long start warning √

   bit 5       Jam warning √

   bit 6       Phase imbalance warning √

   bit 7       Under-current warning √

   bits 8-9       (Not significant)

   bit 10       Communication loss on LUCM Modbus port √

   bit 11       Internal temperature warning √

   bit 12       Module identification or internal communication warning √

   bits 13-14       (Not significant)

   bit 15       Module warning √ √ √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Monitoring of measurements  -  Read only

465                 
2004 : 10      M
68 : 1 : 10

UInt Thermal capacity level (%)  √

466                 
2004 : 11      M
68 : 1 : 11

UInt Average motor current (x 0.1%FLA) √ √

467                
2004 : 12     M
68 : 1 : 12

UInt L1 current (%FLA)  √

468                 
2004 : 13     M
68 : 1 : 13

UInt L2 current (%FLA) √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Monitoring of warnings -  Read only
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469                
2004 : 14     M
68 1 : 14

UInt L3 current (%FLA) √

470                 
2004 : 15     M
68 : 1 : 15

UInt Ground current (%FLAmin) √

471                
2004 : 16     M
68 : 1 : 16

UInt Current imbalance coefficient (%) √

472                
2004 : 17     M
68 : 1 : 17

Int Control unit internal temperature (°C)  √

473                 
2004 : 18     M
68 : 1 : 18

UInt Configuration checksum √ √ √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Monitoring of measurements  -  Read only
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Group 4. Configuration Variables with a TeSys U Power Base

 Group 4 Configuration variables are described below.

Configuration 
Variables 

 

Register
CANopen index
DeviceNet path

Object type Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

General configuration   -  Read/Write with motor stopped, main poles open
600       
2006 : 01
6A : 1 : 01

Ulnt Define access code to lock LUCM keypad:
       0000 = keypad not protected (default)
       0001-9999 = keypad protected
Note: Perform this action once only.  Refer to LUCM/LUCMT 
Multifunction Control Unit User’s Guide, 8_Password menu.

√

601
2006 : 02
6A : 1 : 02

Word Configuration:
bit 0         Configuration menu:

         0 = exit the configuration menu
         1 = go to the configuration menu

√

bit 1         (Reserved)
bit 2         TeSys U power base:

         0 = Starter (LUS./LU2S.)
         1 = Starter-controller (LUB./LU2B.)

√

bit 3         TeSys U power base 12A √
bit 4         TeSys U power base 32A √

bits 5-6         (Reserved)
bit 7         Preserve local configuration, preventing network overwrite 

(LUCM ≥ V3.x)
√

bits 8-12         (Reserved)
 Motor type, bits 13-14 (one bit is set to 1):

bit 13         3-phase (default = 1) √
bit 14         1-phase √
bit 15         Auxiliary fan cooled (default = 0) √
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602                P
2006 : 03    
6A : 1 : 03

Word Control configuration:
Reset mode after thermal overload fault, bits 0-2 (one bit is set to 1):

      bit 0         Manual  (default value = 1) √ √
      bit 1         Remote (or control unit keypad with LUCM) √ √
      bit 2         Automatic √ √
      bit 3         Control unit communication parity:

        0 = none (default)   -   1 = even
√

      bit 4         Communication control enabled/disabled:
        0 = disabled   -   1 = enabled  (default)

√

 LUCM Modbus port watchdog, bits 5-8 (one bit is set to 1):
      bit 5         Ignored  (default value = 1) √
      bit 6         Warning √
      bit 7         Drop-out √
      bit 8         Trip √
   bits 9-15         (Reserved)

603                 
2006 : 04           
6A : 1 : 04

Ulnt Control unit communication on LUCM Modbus port address
      min = 1 (default)   -   max = 247

√

604                 
2006 : 05       
6A : 1 : 05

Ulnt Control unit communication on LUCM Modbus port baud rate
      values =  1,200  -  4,800  -  9,600  -  19,200 (default)

√

605                 
2006 : 06        
6A : 1 : 06

Ulnt Overcurrent trip threshold (%FLA)
      min = 300   -   max = 1,700   -   step = 20
      default value = 1,420

√

606                P
2006 : 07           
6A : 1 : 07

Ulnt Trip class (s)
      min = 5 (default)  -   max = 30  -    step = 5

√

607                P
2006 : 08           
6A : 1 : 08

Ulnt Thermal reset time (s)
      min = 0   -   max = 1,000
      default value = 120

√

608                P
2006 : 09           
6A : 1 : 09

Ulnt Thermal reset threshold (%capacity)
      min = 35   -   max = 95   -  step = 5 
      default value = 75

√

609                P
2006 : 0A           
6A : 1 : 0A

Ulnt Thermal warning threshold (%capacity)
      min = 10   -   max = 100
      default value = 85   -   disable value = 0

√

610                P
2006 : 0B           
6A : 1 : 0B

UInt Ground fault trip timeout (0.1s)
      min = 1   -   max = 12
      default value = 10 

√

611                 P
2006 : 0C           
6A : 1 : 0C

UInt Ground fault trip threshold (%FLAmin)
      min = 20   -   max = 500   -   step = 10
      default value = 30   -   disable value = 0 

√

Register
CANopen index
DeviceNet path

Object type Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

General configuration   -  Read/Write with motor stopped, main poles open
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612                P
2006 : 0D           
6A : 1 : 0D

UInt Ground fault warning threshold (%FLAmin)
      min = 20   -   max = 500   -   step = 10
      default value = 30   -   disable value = 0  

√

613                P
2006 : 0E           
6A : 1 : 0E

UInt Phase imbalance trip timeout at start-up (0.1s)
      min = 2  -   max = 200
      default value = 7 

√

614                 P
2006 : 0F           
6A : 1 : 0F

UInt Phase imbalance trip timeout while running (0.1s)
      min = 2  -   max = 200
      default value = 50 

√

615                 P
2006 : 10           
6A : 1 : 10

UInt Phase imbalance trip threshold (%)
      min = 10  -   max = 30
      default value = 10   -   disable value = 0  

√

616                P
2006 : 11           
6A : 1 : 11

UInt Phase imbalance warning threshold (%)
      min = 10 -   max = 30
      default value = 10   -   disable value = 0  

√

617                P
2006 : 12           
6A : 1 : 12

UInt Jam trip timeout (s)
      min = 1   -   max = 30
      default value = 5 

√

618                 P
2006 : 13           
6A : 1 : 13

UInt Jam trip threshold (%FLA)
      min = 100   -   max = 800   -   step = 10
      default value = 200   -   disable value = 0  

√

619                 P
2006 : 14           
6A : 1 : 14

UInt Jam warning threshold (%FLA)
      min = 100   -   max = 800   -   step = 10 
      default value = 200   -   disable value = 0  

√

620                P
2006 : 15           
6A : 1 : 15

UInt Undercurrent trip timeout (s)
      min = 1   -   max = 200
      default value = 10 

√

621                 P
2006 : 16           
6A : 1 : 16

UInt Undercurrent trip threshold (%FLA)
      min = 30   -   max = 100
      default value = 50   -   disable value = 0  

√

622                 P
2006 : 17           
6A : 1 : 17

UInt Undercurrent warning threshold (%FLA)
      min = 30   -   max = 100
      default value = 50   -   disable value = 0  

√

623                P
2006 : 18           
6A : 1 : 18

UInt Long start trip timeout (s)
      min = 1   -   max = 200
      default value = 10 

√

624                P
2006 : 19           
6A : 1 : 19

UInt Long start trip threshold (%FLA)
      min = 100   -   max = 800   -   step = 10
      default value = 0 (disable) 

√

625               
2006 : 1A           
6A : 1 : 1A

UInt Long start warning threshold (%FLA)
      min = 100   -   max = 800   -   step = 10
      default value = 100 

√

Register
CANopen index
DeviceNet path

Object type Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

General configuration   -  Read/Write with motor stopped, main poles open
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Group 5. Setting Variables with a TeSys U Power Base

 Group 5 Setting variables are described below.

 Setting registers are divided into sub-groups:
Control unit setting
Communication module code setting
Communication module setting

Setting Variables 

Register 
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Control unit setting  -  Read / Write 

650                 
2007 : 01         M
6B : 1 : 01

Word Display language:
1 =  English (default value = 1)
2 =  Français  
3 =  Español
4 =  Deutsch
5 =  Italiano

√

651                 
2007 : 02         M
6B : 1 : 02

Word Display of running items: 

bit 0      Display of average current (default = 1) √

bit 1      Display of thermal level (default = 1) √

bit 2      Display of L1 current √

bit 3      Display of L2 current √

bit 4      Display of L3 current √

bit 5      Display of ground current √

bit 6      Display of last trip √

bit 7      Display of phase imbalance (default = 1) √

bit 8      Display of operating time √

bits 9-15      (Reserved)

652                  P
2007 : 03         M
6B : 1 : 03

Ulnt Full load amps setting (%FLAmax)
min. 25  (default)  -  max. 100

√
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Register 
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Communication module code setting   -  Read / Write 

680                 
(Modbus only)

Ulnt Communication module identification code setting:
     0 = force automatic identification
     1 = no communication module
     other = communication module identification code

√

Register 
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Communication module setting   -  Read / Write 

681                 
2007 : 20    M
6B : 1 : 20

Ulnt Communication module watchdog timeout (x 0.01s)
min. = 1  -  max. = 65,535
default value = 6,000

√ √ √

682              P
2007 : 21     M
6B : 1 : 21

Ulnt Communication loss fallback strategy, 0-5:
     0 = fallback mode disabled, communication loss not detected
     1 = fallback mode frozen, no change in control state authorized 
when communication loss is detected, new command only taken into 
account after acknowledgment
     2 = forced stop, outputs OA1=0 and OA3=0 (default)
     3 = fallback mode unchanged, no change in control state authorized 
when communication loss is detected, new command can be taken 
into account before acknowledgment  (703.3)
     4 = forced operation forward, output OA1=1 (forward) and OA3=0
     5 = forced operation reverse, output OA1=0 and OA3=1 (reverse)

√ √ √

684              P
2007 : 23     M
6B : 1 : 23

Ulnt Inversion of output configuration:

bit 0      Invert output OA1 √ √ √

bit 1      Invert output OA3 √ √ √

bit 2      Invert output LO1 √ √ √

bits 3-15      (Reserved)

685                 
2007 : 24     M
6B : 1 : 24

Ulnt Output LO1 configuration:

bits 0-7      Output LO1 assignment
     min. 0  -  max. 45
     default value = 2
See p. 38

√ √ √

 bits 8-15      (Reserved)
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686                 
2007 : 25    M
6B : 1 : 25

Ulnt Outputs OA1 and OA3  configuration:

bits 0-7      Output OA1 assignment
     min. 0  -  max. 45
     default value = 12
See p. 38

√ √ √

bits 8-15      Output OA3 assignment
     min. 0  -  max. 45
     default value = 13
See p. 38

√ √ √

688                 
2007 : 27     M
6B : 1 : 27

Ulnt Recovery mode after a stop:

bit 0      In recovery mode, to avoid any unwanted motor restart after an 
event has generated a stop:
- 24VDC cuts out then resumes (outputs OA1-OA3-LO1),
- rotary button on the power base changes position then returns to 
Ready position,
- loss then return of communication (according to fallback mode, 
reg. 682 = 2, 4 or 5).
     0 = disabled
     1 = enabled

√ √ √

bits 1-15      (Reserved)

690                 
2007 : 29     M
6B : 1 : 29

Ulnt Control unit identification:
     0 = automatic identification
     1 = forced to LUB/C/D
     2 = forced to LUCM

√ √

Register 
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Communication module setting   -  Read / Write 
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Assignment of 
Outputs LO1, 
OA1, OA3

Register 685 (for output LO1) and register 686 (for outputs OA1 and OA3) assign 
values. An output copies the state of a register bit. 

Value Description of assigned value

LU
C

A

LU
C

B
/C

/D

LU
C

M

0 The corresponding output is forced to 0 (0V) √ √ √

1 The corresponding output is forced to 1 (24V) √ √ √

2 State of register 700, bits 0-2:
     - 700.0 --> LO1  
     - 700.1 --> OA1  
     - 700.2 --> OA3  

√ √ √

3 452.3 (Thermal overload fault) √ √

4 461.3 (Thermal overload warning) √ √

5 457.0 (System ready) √ √ √

6 457.1 √ √ √

7 State of bit 457.2 √ √ √

8 The corresponding output copies the result of "Reflex stop 1: forward" √ √ √

9 The corresponding output copies the result of "Reflex stop 1: reverse" √ √ √

10 The corresponding output copies the result of "Reflex stop 2: forward" √ √ √

11 The corresponding output copies the result of "Reflex stop 2: reverse" √ √ √

12 The corresponding output copies the result of "Forward direction" (default OA1 value) √ √ √

13 The corresponding output copies the result of "Reverse direction" (default OA3 value) √ √ √

14 452.0 (Short-circuit fault) √ √

15 452.1 (Overcurrent fault) √ √

16 452.2 (Ground fault) √

17 452.3 (Thermal overload fault) √ √

18 452.4 (Long start fault) √

19 452.5 (Mechanical locking (jam) fault) √

20 452.6 (Phase imbalance fault) √

21 452.7 (Underload fault) √

22 452.8 (Shunt trip) √

23 452.9 (Test trip) √

24 452.10 (Communication loss fault on LUCM Modbus port) √

25 452.11 (Control unit internal fault) √ √

26 452.12 (Module identification or internal communication fault) √
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27 452.13 (Module internal fault) √ √ √

28-31 (Reserved)

32 461.2 (Ground fault warning) √

33 461.3 (Thermal overload warning) √ √

34 461.4 (Long start warning) √

35 461.5 (Mechanical locking (jam) warning) √

36 461.6 (Phase imbalance warning) √

37 461.7 (Under-current warning) √

38-39 (Reserved)

40 461.10 (Communication loss on LUCM Modbus port) √

41 461.11 (Internal temperature warning) √

42 461.12 (Module identification or internal communication warning) √

43-44 (Reserved)

45 461.15 (Module warning) √ √ √

Value Description of assigned value

LU
C

A

LU
C

B
/C

/D

LU
C

M
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Group 6. Control Variables with a TeSys U Power Base

 Group 6 Control variables are described below.

Control registers are divided into sub-groups:
Control of the communication module
Control of the system and control unit

Control 
Variables 

 

Register
CANopen index
DeviceNet path

Object type Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Control of the communication module  -  Read / Write

700         
2008 : 01      M
6C : 1 : 01

Word Output control:

bit 0      Control of output LO1 (if 685=2) √ √ √

bit 1      Control of output OA1 (if 686 LSB=2) √ √ √

bit 2      Control of output OA3 (if 686 MSB=2) √ √ √

bits 3-15      (Reserved)

703
2008 : 04      M
6C : 1 : 04

Word Control of communication module:

bits 0-2      (Reserved)

bit 3      Reset warning (for example, communication loss) √ √ √

bits 4-15      (Reserved)
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Register
CANopen index
DeviceNet path

Object type Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Control of the system and control unit -  Read / Write

704
2008 : 05     M
6C : 1 : 05

Word Control of the system:

bit 0      Run forward √ √ √

bit 1      Run reverse √ √ √

bit 2      (Reserved)

bit 3      Fault reset: if register 451=102 or 104, fault acknowledgment causes 
a return to communication module factory settings

√ √ √

bit 4      (Reserved)

bit 5      Launch automatic thermal overload fault test:
     This test simulates a thermal overload. Bit 9 of Fault register 452 is 
set to 1 indicating "Test trip fault" and bit 3 of Warning register 461 is 
set to 1 indicating "Thermal warning".

√

bits 6-11      (Reserved)

bit 12      Launch trip test via communication bus
     This test simulates a short circuit. Bit 8 of Fault register 452 is set to 
1 indicating "Shunt trip fault".

√

bits 13-15      (Reserved)

705         
2008 : 06     M
6C : 1 : 06

Word Control of the control unit:

bit 0      Return to factory setting √ √ √

bit 1      Clear all statistics (counters included) √

bit 2      Reset thermal memory
Note: If you reset the thermal memory, the motor will not be properly 
thermally-protected.

√

bits 3-15      (Reserved)

 WARNING
AUTOMATIC RESTART OF THE MOTOR

The motor will automatically restart if the control bits 704.0 and 704.1 were not 

previously overwritten to zero by the PLC application, in case of a cyclic writing to 

register 704 and on the occurrence of one of the following events:

Loss followed by restoration of the outputs power supply 24 VDC.

Change in position of rotary knob on power base followed by return to Ready 

position.

Communication break followed by restoration.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
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Group 7. HMI Monitoring Variables with a TeSys U Power Base

 Group 7 HMI monitoring variables are described below.

HMI monitoring registers are divided into sub-groups:
Monitoring of control unit 
Controlling of control unit keypad

HMI Monitoring 
Variables 

 

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Monitoring of control unit  -  Read only

1000           
200B : 01     M
6F : 1 : 01

Word Monitoring the keypad:

bit 0      Escape key √

bit 1      Up key √

bit 2      Down key √

bit 3      Enter key √

bits 4-15      (Reserved)

1001        
200B : 02     M
6F : 1 : 02

Word Display content: MSB ASCII = char1     -   LSB ASCII = char2 √

1002        
200B : 03     M
6F : 1 : 03

Word Display content: MSB ASCII = char3     -   LSB ASCII = char4 √

1003        
200B : 04     M
6F : 1 : 04

Word Display content: MSB ASCII = char5     -   LSB ASCII = char6 √

1004        
200B : 05     M
6F : 1 : 05

Word Display content: MSB ASCII = char7     -   LSB ASCII = char8 √

1005       
200B : 06     M
6F : 1 : 06

Word Display content: MSB ASCII = char9     -   LSB ASCII = char10 √

1006        
200B : 07     M
6F : 1 : 07

Word Display content: MSB ASCII = char11   -   LSB ASCII = char12 √
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1007        
200B : 08     M
6F : 1 : 08

Word Display content: MSB ASCII = char13   -   LSB ASCII = char14 √

1008        
200B : 09     M
6F : 1 : 09

Word Display content: MSB ASCII = char15   -   LSB ASCII = char16 √

1009        
200B : 0A    M
6F : 1 : 0A

Word Display content: MSB ASCII = char17   -   LSB ASCII = char18 √

1010        
200B : 0B     M
6F : 1 : 0B

Word Display content: MSB ASCII = char19   -   LSB ASCII = char20 √

1011        
200B : 0C    M
6F : 1 : 0C

Word Display content: MSB ASCII = char21   -   LSB ASCII = char22 √

1012     
200B : 0D    M
6F : 1 : 0D

Word Display content: MSB ASCII = char23   -   LSB ASCII = char24 √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Controlling of control unit keypad  -  Read / Write

1100       
200C : 01     M
70 : 1 : 01

Word Controlling the keypad:

bit 0      Escape key √

bit 1      Up key √

bit 2      Down key √

bit 3      Enter key √

bits 4-15      (Reserved)

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

A

LU
C

B
/C

/D

LU
C

M

Monitoring of control unit  -  Read only
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Communication Variables with a 
TeSys U Controller Base
Introduction to Communication Variables with a TeSys U Controller Base

Introduction Communication variables are listed in tables. Each one belongs to a group (such as, 
identification, statistics, or monitoring) and is associated to a controller base, with a 
control unit attached.

The associated TeSys U Controller base is LUTM••.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Table Structure with a TeSys U Controller Base 46

Group 1. Identification Variables with a TeSys U Controller Base 49

Group 2.  Statistics Variables with a TeSys U Controller Base 53

Group 3. Monitoring Variables with a TeSys U Controller Base 59

Group 4. Configuration Variables with a TeSys U Controller Base 67

Group 5. Setting Variables with a TeSys U Controller Base 71

Group 6. Control Variables with a TeSys U Controller Base 76

Group 7. HMI Monitoring Variables with a TeSys U Controller Base 78
45
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Table Structure with a TeSys U Controller Base

Table Format 
(Columns 1-5)

Variables are described in 5-column tables (from left to right):
1. Protocol addresses
2. Object types
3. Description/possible values
4. Control unit: LUCBT, LUCDT 
5. Control unit: LUCMT

Column 1: 
Protocols 
Addresses

Logic addresses of protocols, for each communication variable, are:
Register (format = decimal)
→ Modbus, with direct addressing. 
→ Advantys STB, through PKW addressing.
CANopen index  (format = Index : sub-index), with direct addressing or through 
PKW.
DeviceNet path (format = Class : instance : attribute), with direct addressing or 
through PKW

Example with variable 80: 

Note: 

CANopen mappable objects are identified by the character "M" beside each 

address. 

Register (= 80 for Modbus, or Advantys STB)

CANopen index (index = 2000, sub-index = 51)

DeviceNet path (class = 64, instance = 1, attribute = 51)

Base identification:
Unknown base

Controller base (LUTM••)
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Column 2: 
Object Types

Object types can be:
Int: signed integer using one register (16 bits)
UInt: unsigned integer using one register (16 bits)
Word: Set of 16 bits.

Example with variable 80: 

Column 3: 
Description / 
Values

The short description of the register can include:
range of values,
default value,
minimum / maximum values.

Example with variable 80: 

Object type = UInt (unsigned integer)

Base identification:
Unknown base

Controller base (LUTM••)

Possible values = 1, 2

Variable description = Base identification

Base identification:
Unknown base

Controller base (LUTM••)
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Columns 4 to 5: 
Control Units

The two possible Control unit types are:
Column 4: Advanced (LUCBT••, LUCDT••)
Column 5: Multifunction ( LUCMT••)

If a feature or function is supported by the control unit, there is a checkmark in the 
corresponding cell. If not, the cell is empty.

Example with variable 80: 

This variable is only supported by
a Multifunction Control Unit (LUCMT••)

Base identification:
Unknown base

Controller base (LUTM••)
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Group 1. Identification Variables with a TeSys U Controller Base

 Group 1 Identification variables are described below.

Identification registers are divided into sub-groups:
Module identification
Control unit identification
Base identification
Motor controller identification

Identification 
Variables 

 

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Module identification   -  Read only

50      
2000 : 33      
64 : 1 : 33

Word Module commercial reference:  
      MSB ASCII char 1, LSB ASCII char 2

√ √

51      
2000 : 34      
64 : 1 : 34

Word Module commercial reference: 
      MSB ASCII char 3, LSB ASCII char 4

√ √

52      
2000 : 35       
64 : 1 : 35

Word Module commercial reference: 
      MSB ASCII char 5, LSB ASCII char 6

√ √

53      
2000 : 36       
64 : 1 : 36

Word Module commercial reference: 
      MSB ASCII char 7, LSB ASCII char 8

√ √

54      
2000 : 37      
64 : 1 : 37

Word Module commercial reference: 
      MSB ASCII char 9, LSB ASCII char 10

√ √

55      
2000 : 38      
64 : 1 : 38

Word Module commercial reference: 
      MSB ASCII char 11, LSB ASCII char 12

√ √

61      
2000 : 3E      
64 : 1 : 3E

Ulnt Module identification code: √ √

      0 =  optional module unknown

      1 =  no optional module installed

     Other values =  module identification code

62      
2000 : 3F      
64 : 1 : 3F

Ulnt Module firmware revision (XY000):
      X =  major revision, Y =  minor revision √ √
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Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Control unit identification  -  Read only

64  
2000 : 41     
64 : 1 : 41

Word Control unit commercial reference:
      MSB ASCII char 1, LSB ASCII char 2

√

65  
2000 : 42     
64 : 1 : 42

Word Control unit commercial reference: 
      MSB ASCII char 3, LSB ASCII char 4

√

66  
2000 : 43
64 : 1 : 43

Word Control unit commercial reference: 
      MSB ASCII char 5, LSB ASCII char 6

√

67
2000 : 44
64 : 1 : 44

Word Control unit commercial reference: 
      MSB ASCII char 7, LSB ASCII char 8

√

68
2000 : 45
64 : 1 : 45

Word Control unit commercial reference: 
      MSB ASCII char 9, LSB ASCII char 10

√

69
2000 : 46
64 : 1 : 46

Word Control unit commercial reference: 
      MSB ASCII char 11, LSB ASCII char 12

√

70
2000 : 47
64 : 1 : 47

Word Control unit serial number, register 1 
(Internal use only)

√

71    
2000 : 48       
64 : 1 : 48

Word Control unit serial number, register 2 
(Internal use only)

√

72    
2000 : 49
64 : 1 : 49

Word Control unit serial number, register 3 
(Internal use only)

√

73    
2000 : 4A      
64 : 1 : 4A

Word Control unit serial number, register 4 
(Internal use only)

√

74    
2000 : 4B      
64 : 1 : 4B

Word Control unit serial number, register 5 
(Internal use only)

√
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75
2000 : 4C
64 : 1 : 4C

 Ulnt Control unit type:  

     1 = Unknown control unit √ √

     4 = Advanced control unit (LUCBT/DT) √  

     16 = Multifunction control unit (LUCMT) √

76
2000 : 4D
64 : 1 : 4D

Ulnt Control unit firmware revision:
     1st version: XY,  All other versions: XY000
     X =  major revision, Y =  minor revision

√

78   
2000 : 4F
64 : 1 : 4F

Ulnt Control unit sensor scale ratio (x 0.1%) √

79
2000 : 50
64 : 1 : 50

Ulnt Control unit sensor maximum current (x 0.1A): √

      105 =  Adjustment range 3.5 to 10.5 A

      157 =  Adjustment range 5.2 to 15.7 A

      315 =  Adjustment range 10.5 to 31.5 A

      525 =  Adjustment range 17.5 to 52.5 A

      1050 =  Adjustment range 35 to 105 A

      2100 =  Adjustment range 70 to 210 A

      4200 =  Adjustment range 140 to 420 A

      8400 =  Adjustment range 280 to 840 A

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Base identification  -  Read only

80 
2000 : 51 
64 : 1 : 51

 Ulnt Base identification :

     1 = Unknown base √

     2 = Controller base (LUTM••) √

81 
2000 : 52 
64 : 1 : 52

Ulnt Controller base range (x 0.1A):

     8400 = Controller base √

82 
2000 : 53 
64 : 1 : 53

Word Base commercial reference: 
      MSB ASCII char 1, LSB ASCII char 2

√ √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Control unit identification  -  Read only
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83 
2000 : 54 
64 : 1 : 54

Word Base commercial reference: 
      MSB ASCII char 3, LSB ASCII char 4

√ √

84 
2000 : 55 
64 : 1 : 55

Word Base commercial reference: 
      MSB ASCII char 5, LSB ASCII char 6

√ √

85  
2000 : 56   
64 : 1 : 56

Word Base commercial reference: 
      MSB ASCII char 7, LSB ASCII char 8

√ √

86    
2000 : 57
64 : 1 : 57

Word Base commercial reference:  
      MSB ASCII char 9, LSB ASCII char 10

√ √

87   
2000 : 58       
64 : 1 : 58

Word Base commercial reference: 
      MSB ASCII char 11, LSB ASCII char 12

√ √

93  
2000 : 5E    
64 : 1 : 5E

Ulnt Base firmware revision (XY000):
      X =  major revision, Y =  minor revision

√ √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Motor controller identification  -  Read only

95 
2000 : 60
64 : 1 : 60

 Ulnt
  

Current transformer (CT) ratio: 
min. =10  -  max. = 62000

√

96 
2000 : 61 
64 : 1 : 61

Ulnt FLAmax (maximum FLA range, with FLA = Full Load Amps) √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Base identification  -  Read only
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Group 2.  Statistics Variables with a TeSys U Controller Base

 Group 2 Statistics variables are described below.

Statistics registers are divided into sub-groups:
Global statistics
Last trip statistics
Trip N-1 statistics
Trip N-2 statistics
Trip N-3 statistics
Trip N-4 statistics

Statistics 
Variables 

 

Register
CANopen index
DeviceNet path

Object type Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Global statistics  -  Read only

100
2001 : 01
65 : 1 : 01

Ulnt Short-circuit faults count √

101
2001 : 02
65 : 1 : 02

Ulnt Magnetic faults count √

102
2001 : 03
65 : 1 : 03

Ulnt Ground faults count √

103
2001 : 04
65 : 1 : 04

Ulnt Thermal faults count √

104
2001 : 05
65 : 1 : 05

Ulnt Long start faults count √

105
2001 : 06
65 : 1 : 06

Ulnt Jam faults count √

106
2001 : 07 
65 : 1 : 07

Ulnt Phase imbalance faults count √

107
2001 : 08 
65 : 1 : 08

Ulnt Under-current faults count √
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108
2001 : 09 
65 : 1 : 09

Ulnt Shunt faults count √

109 
2001 : 0A
65 : 1 : 0A

Ulnt Communication loss on LUCMT Modbus port faults count √

110
2001 : 0B
65 : 1 : 0B

Ulnt Control unit internal faults count √

111  
2001 : 0C
65 : 1 : 0C

Ulnt Module identification faults count √

112
2001 : 0D
65 : 1 : 0D

Ulnt Module internal faults count √

113
2001 : 0E
65 : 1 : 0E

Ulnt Module trip faults count √

114
2001 : 0F
65 : 1 : 0F

Ulnt Module drop-out faults count √

115
2001 : 10
 65 : 1 : 10

Ulnt Auto-resets count √

116
2001 : 11
65 : 1 : 11

Ulnt Thermal warnings count √

117
2001 : 12
65 : 1 : 12

Ulnt Starts count (LSB) √

118
2001 : 13
65 : 1 : 13

Ulnt Starts count (MSB) √

119
2001 : 14
65 : 1 : 14

Ulnt Operating time (LSB) √

120
2001 : 15
65 : 1 : 15

Ulnt Operating time (MSB) √

121
2001 : 16
65 : 1 : 17

lnt Maximum internal temperature (°C) √

Register
CANopen index
DeviceNet path

Object type Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Global statistics  -  Read only
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Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Last trip statistics -  Read only

150
2002 : 01
66 : 1 : 01

Ulnt Last trip fault number √

151
2002 : 02
66 : 1 : 02

Ulnt Last trip FLA setting (%SensorMax) √

152
2002 : 03
66 : 1 : 03

Ulnt  Last trip thermal level (%TripLevel) √

153
2002 : 04
66 : 1 : 04

Ulnt Last trip average current (%FLA) √

154
2002 : 05
66 : 1 : 05

Ulnt Last trip L1 current (%FLA) √

155
2002 : 06
66 : 1 : 06

Ulnt Last trip L2 current (%FLA) √

156
2002 : 07
66 : 1 : 07

Ulnt Last trip L3 current (%FLA) √

157
2002 : 08
66 : 1 : 08

Ulnt Last trip ground current (%FLAmin) √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values
LU

C
B

T/
D

T

LU
C

M
T

Trip N-1 statistics  -  Read only

180
2002 : 1F
66 : 1 : 1F

Ulnt N-1 trip fault number √

181
2002 : 20
66 : 1 : 20

Ulnt N-1 trip FLA setting (%SensorMax) √
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182
2002 : 21
66 : 1 : 21

Ulnt N-1 trip thermal level (%TripLevel) √

183
2002 : 22
66 : 1 : 22

Ulnt N-1 trip average current (%FLA) √

184
2002 : 23
66 : 1 : 23

Ulnt N-1 trip L1 current (%FLA) √

185
2002 : 24
66 : 1 : 24

Ulnt  N-1 trip L2 current (%FLA) √

186
2002 : 25
66 : 1 : 25

Ulnt N-1 trip L3 current (%FLA) √

187
2002 : 26
66 : 1 : 26

Ulnt N-1 trip ground current (%FLAmin) √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Trip N-2 statistics  -  Read only

210  
2002 : 3D
66 : 1 : 3D

Ulnt N-2 trip fault number √

211  
2002 : 3E
66 : 1 : 3E

Ulnt N-2 trip FLA setting (%SensorMax) √

212  
2002 : 3F
66 : 1 : 3F

Ulnt N-2 trip thermal level (%TripLevel) √

213  
2002 : 40
66 : 1 : 40

Ulnt  N-2 trip average current (%FLA) √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Trip N-1 statistics  -  Read only
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214  
2002 : 41
66 : 1 : 41

Ulnt N-2 trip L1 current (%FLA) √

215 
2002 : 42
66 : 1 : 42

Ulnt N-2 trip L2 current (%FLA) √

216 
2002 : 43
66 : 1 : 43

Ulnt N-2 trip L3 current (%FLA) √

217 
2002 : 44
66 : 1 : 44

Ulnt N-2 trip ground current (%FLAmin) √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Trip N-3 statistics  -  Read only

240  
2002 : 5B
66 : 1 : 5B

Ulnt N-3 trip fault number √

241  
2002 : 5C
66 : 1 : 5C

Ulnt N-3 trip FLA setting (%SensorMax) √

242  
2002 : 5D
66 : 1 : 5D

Ulnt N-3 trip thermal level (%TripLevel) √

243  
2002 : 5E
66 : 1 : 5E

Ulnt N-3 trip average current (%FLA) √

244  
2002 : 5F
66 : 1 : 5F

Ulnt N-3 trip L1 current (%FLA) √

245  
2002 : 60
66 : 1 : 60

Ulnt N-3 trip L2 current (%FLA) √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Trip N-2 statistics  -  Read only
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246 
2002 : 61
66 : 1 : 61

Ulnt N-3 trip L3 current (%FLA) √

247  
2002 : 62
66 : 1 : 62

Ulnt N-3 trip ground current (%FLAmin) √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Trip N-4 log  -  Read only

270  
2002 : 79
66 : 1 : 79

Ulnt N-4 trip fault number √

271
2002 : 7A
66 : 1 : 7A

Ulnt N-4 trip FLA setting (%SensorMax) √

272 
2002 : 7B
66 : 1 : 7B

Ulnt N-4 trip thermal level (%TripLevel) √

273  
2002 : 7C
66 : 1 : 7C

Ulnt N-4 trip average current (%FLA) √

274  
2002 : 7D
66 : 1 : 7D

Ulnt N-4 trip L1 current (%FLA) √

275  
2002 : 7E
66 : 1 : 7E

Ulnt N-4 trip L2 current (%FLA) √

276  
2002 : 7F
66 : 1 : 7F

Ulnt N-4 trip L3 current (%FLA) √

277 
2002 : 80
66 : 1 : 80

Ulnt N-4 trip ground current (%FLAmin) √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Trip N-3 statistics  -  Read only
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Group 3. Monitoring Variables with a TeSys U Controller Base

 Group 3 Monitoring variables are described below.

Monitoring registers are divided into sub-groups:
Monitoring of faults 
Monitoring of status
Monitoring of communication module status
Monitoring of warnings
Monitoring of measurements

Monitoring 
Variables

 

 

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Monitoring of faults  -  Read only

450
2004 : 01     M
68 : 1 : 01

Ulnt Time to automatically reset on a thermal fault (s) √
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451  
2004 : 02      M
68 : 1 : 02

Ulnt Code of the last fault, or of the fault that takes priority: √ √

     0 = no fault

     1 = short-circuit trip

     2 = magnetic trip

     3 = ground fault trip

     4 = thermal overload fault

     5 = long start fault

     6 = mechanical locking (jam) fault

     7 = phase imbalance fault

     8 = underload fault

     9 = shunt trip 

     10 = test trip (simulates thermal overload)

     11 = communication loss on LUCMT Modbus port fault (drop-out)

     12 = communication loss on LUCMT Modbus port fault (tripped)

     13 = Reserved 

     14 = module identification fault

     15 = module not installed or not powered up

     51 = LUCMT internal temperature fault or broken sensor

     52, 53, 54, 55, 56, 57, 58 = internal faults

     60 = (L2 current) detected in 1-phase mode 

     61 = base trip not detected

     62 = control wiring fault

     63 = control overvoltage

    100 = communication module internal fault

    101 = communication fault with the LUCMT multifunction control unit

    102 = communication module internal fault

    104 = communication module internal fault

    105 = communication fault with the LUTM controller base

    110 = error identifying the control unit by the communication module

    200 = LUTM internal fault

     205 = internal communication fault between LUTM and communication module

    206 = no control unit detected by the LUTM

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Monitoring of faults  -  Read only
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452  
2004 : 03     M
68 : 1 : 03

Word Fault register:

      bit 0         Short-circuit fault √ √

      bit 1         Magnetic fault √ √

      bit 2         Ground fault √

      bit 3         Thermal fault √ √

      bit 4         Long start fault √

      bit 5         Jam fault √

      bit 6         Phase imbalance fault √

      bit 7         Underload fault √

      bit 8         Shunt trip fault √

      bit 9         Test trip fault √

      bit 10         Communication loss fault on LUCMT Modbus port √

      bit 11         Control unit internal fault √ √

      bit 12         Module identification or internal communication fault √

      bit 13         Module internal fault √ √

      bit 14         Module trip fault √ √

      bit 15         Module drop-out fault √ √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Monitoring of faults  -  Read only
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Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Monitoring of status  -  Read only

455   
2004 : 06      M
68 : 1 : 06

Word Status register:

      bit 0       Ready: TeSys U product is ready to operate on command request.
      LUTM is powered-on, there is no fault (register 451 = 0), inputs I.6 (System 
fault) and I.7 (System ready) are set to 1, the LUCMT - if associated - is not in 
‘configuration mode’.

√ √

      bit 1         Input I.3 or I.4 powered-on √ √

      bit 2         All faults √ √

      bit 3         All warnings:
        When a fault related to current problems (such as ground fault, phase 
imbalance, long start,...) occurs, the corresponding warnings related to current 
information are reset. 

√ √

      bit 4        Tripped, if thermal overload fault reset mode = manual √ √

      bit 5         Fault reset authorized √ √

      bit 6         I.1 and I.2 powered-on √

      bit 7         Motor running with detection of a current, if greater than 10% FLA √ √

 bits 8-13         Average motor current:
        32 = 100% FLA
        63 = 200% FLA

√ √

      bit 14         In local control √ √

      bit 15         Start in progress:
        1 = ascending current is greater than 10% FLA 
        0 = descending current is lower than 150% FLA
For LUCBT/DT, timeout is 10s. For LUCMT, refer to LUCM/MT User’s Guide.

√ √

456  
2004 : 07      M
68 : 1 : 07

Word Complementary status register:

      bit 0         Fault will be auto-reset √ √

      bit 1         Contactor paused (only if the product version of LUCMT < V3.x) √

 bits 2-15         (Not significant)
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Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Monitoring of communication module status  -  Read only

457  
2004 : 08     M
68 : 1 : 08

Word Mechanical and power supply status register:

      bit 0         System ready (I.7 = 1) √ √

      bit 1         I.6 status √ √

      bit 2         Contactor state ‘On’ (I.3 = 1 or I.4 = 1) √ √

      bit 3         24 VDC power supply present on output √ √

   bits 4-15         (Not significant)

458  
2004 : 09     M
68 : 1 : 09

Word I/O Module status register:

      bit 0         OA1 status √ √

      bit 1         OA3 status √ √

      bit 2         LO1 status √ √

   bits 3-7         (Reserved)

      bit 8         LI1 status √ √

      bit 9         LI2 status √ √

bits 10-15         (Not significant)

459  
2004 : 0A    M
68 : 1 : 0A

Word I/O status on a controller base:

      bit 0         I.1 = local control of output 13 √ √ 

      bit 1         I.2 = local control of output 23 √ √ 

      bit 2         I.3 = contactor status on output 13 √ √ 

      bit 3         I.4 = contactor status on output 23 √ √ 

      bit 4         I.5 = input status (reset) √ √ 

      bit 5         I.6 = input status (external fault) √ √ 

      bit 6         I.7 = input status (system ready) √ √ 

      bit 7         I.8 = input status (free) √ √ 

      bit 8         I.9 = input status (free) √ √ 

      bit 9         I.10 = input status in local/remote mixed mode if 683=2 only √ √ 

bits 10-11         (Not significant)

      bit 12         Output 13 status (1=O1 closed) √ √ 

      bit 13         Output 23 status (1=O2 closed) √ √ 

      bit 14         Outputs 95-96 and 97-98 status (1=95-96 closed and 97-98 opened) √ √ 

      bit 15         Output 05-06 status (1=05-06 closed) √ √ 
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Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Monitoring of warnings  -  Read only

460
2004 : 0B    M
68 : 1 : 0B

UInt Warning number:
When a fault related to current problems (such as ground fault, phase 
imbalance, long start, ...) occurs, the corresponding warnings related to 
current information are reset. 

√ √

     0 = no warning

     1 = reserved

     2 = reserved

     3 = ground fault warning

     4 = thermal overload warning

     5 = long start warning

     6  = mechanical locking (jam) warning

     7 = phase imbalance warning

     8 = underload warning

     9 = reserved

     10 = warning on communication loss on LUCMT Modbus port

     11 = warning on LUCMT internal temperature

     12 = module identification warning

     13 = reserved

     109 = warning on communication loss with the master

     200 = LUTM internal fault

     201 = LUTM external fault indicated by I.6 changing to 0

     555 = communication module configuration warning
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461  
2004 : 0C    M
68 :1 : 0C

Word Warning register:
When a fault related to current problems (such as ground fault, phase 
imbalance, long start, ...) occurs, the corresponding warnings related to 
current information are reset. 

   bits 0-1         (Not significant)

      bit 2         Ground fault warning √

      bit 3         Thermal warning √ √

      bit 4         Long start warning √

      bit 5         Jam warning √

      bit 6         Phase imbalance warning √

      bit 7         Under-current warning √

   bits 8-9         (Not significant)

      bit 10         Communication loss on LUCMT Modbus port √

      bit 11         Internal temperature warning √

      bit 12         Module identification or internal communication warning √

bits 13-14         (Not significant)

  bit 15         Module warning √ √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Monitoring of measurements  -  Read only

465  
2004 : 10     M
68 : 1 : 10

UInt Thermal capacity level (%)  √

466   
2004 : 11    M
68 : 1 : 11

UInt Average motor current (x 0.1%FLA) √ √

467   
2004 : 12     M
68 : 1 : 12

UInt L1 current (%FLA) √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Monitoring of warnings  -  Read only
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468  
2004 : 13     M
68 : 1 : 13

UInt L2 current (%FLA) √

469   
2004 : 14     M
68 : 1 : 14

UInt L3 current (%FLA) √

470   
2004 : 15    M
68 : 1 : 15

UInt Ground current (%FLAmin) √

471   
2004 : 16    M
68 : 1 : 16

UInt Current imbalance coefficient (%) √

472  
2004 : 17     M
68 : 1 : 17

Int Control unit internal temperature (°C) √

473 
2004 : 18     M
68 : 1 : 18

UInt Configuration checksum √ √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Monitoring of measurements  -  Read only
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Group 4. Configuration Variables with a TeSys U Controller Base

 Group 4 Configuration variables are described below.

Configuration 
Variables

 

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

General configuration  -  Read/Write with motor stopped, main poles open

600              
2006 : 01        
6A : 1 : 01

Ulnt Define an access code to lock LUCMT keypad:
       0000 = keypad not protected (default)
       0001-9999 = keypad protected
Note: Perform the action once only. Refer to LUCM/LUCMT Multifunction 
Control Unit User’s Guide, 8_Password menu.

√

601              
2006 : 02        
6A : 1 : 02

Word Configuration:

bit 0         Configuration menu:
         0 = exit the configuration menu
         1 = go to the configuration menu

√

bit 1         TeSys U base type: 1 = controller base √

bits 2-6         (Reserved) √

bit 7         Preserve local configuration, preventing network overwrite 
(LUCMT ≥ V3.x)

√

bits 8-12         (Reserved)

 Motor type, bits 13-14 (one bit is set to 1):

bit 13         3-phase (default = 1) √

bit 14         1-phase √

bit 15         Auxiliary fan cooled (default = 0) √
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602              
2006 : 03        
6A : 1 : 03

Word Control configuration:

Reset mode after thermal overload fault, bits 0-2 (one bit is set to 1):

      bit 0         Manual  (default value = 1) √ √

      bit 1         Remote (or control unit keypad with LUCMT) √ √

      bit 2         Automatic √ √

      bit 3         Control unit communication parity:
        0 = none (default)   -   1 = even

√

      bit 4         Communication control enabled/disabled:
        0 = disabled   -   1 = enabled  (default)

√

 LUCMT Modbus port watchdog, bits 5-8 (one bit is set to 1):

      bit 5         Ignored  (default value = 1) √

      bit 6         Warning √

      bit 7         Drop-out √

      bit 8         Trip √

  bits 9-15         (Reserved)

603              
2006 : 04        
6A : 1 : 04

Ulnt Control unit communication on LUCMT Modbus port address
      min = 1 (default)   -   max = 247

√

604              
2006 : 05        
6A : 1 : 05

Ulnt Control unit communication on LUCMT Modbus port baud rate
      values = 1,200  -  4,800  -  9,600  -  19,200 (default)

√

605              
2006 : 06        
6A : 1 : 06

Ulnt Overcurrent trip threshold (%FLA)
      min = 300   -   max = 1,700   -   step = 20
      default value = 1,420

√

606              
2006 : 07        
6A : 1 : 07

Ulnt Trip class (s)
      min = 5 (default)  -   max = 30  -    step = 5

√

607              
2006 : 08        
6A : 1 : 08

Ulnt Thermal reset time (s)
      min = 0   -   max = 1,000
      default value = 120

√

608              
2006 : 09        
6A : 1 : 09

Ulnt Thermal reset threshold (%capacity)
      min = 35   -   max = 95   -   step = 5
      default value = 75

√

609              
2006 : 0A        
6A : 1 : 0A

Ulnt Thermal warning threshold (%capacity)
      min = 10   -   max = 100
      default value = 85   -   disable value = 0

√

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

General configuration  -  Read/Write with motor stopped, main poles open
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610              
2006 : 0B        
6A : 1 : 0B

UInt Ground fault trip timeout (0.1s)
      min = 1   -   max = 12
      default value = 10 

√

611              
2006 : 0C        
6A : 1 : 0C

UInt Ground fault trip threshold (%FLAmin)
      min = 20   -   max = 500   -   step = 10
      default value = 30   -   disable value = 0 

√

612              
2006 : 0D        
6A : 1 : 0D

UInt Ground fault warning threshold (%FLAmin)
      min = 20   -   max = 500   -   step = 10
      default value = 30   -   disable value = 0  

√

613              
2006 : 0E        
6A : 1 : 0E

UInt Phase imbalance trip timeout at start-up (0.1s)
      min = 2  -   max = 200
      default value = 7 

√

614              
2006 : 0F        
6A : 1 : 0F

UInt Phase imbalance trip timeout while running (0.1s)
      min = 2  -   max = 200
      default value = 50 

√

615              
2006 : 10        
6A : 1 : 10

UInt Phase imbalance trip threshold (%)
      min = 10  -   max = 30
      default value = 10   -   disable value = 0 

√

616              
2006 : 11        
6A : 1 : 11

UInt Phase imbalance warning threshold (%)
      min = 10 -   max = 30
      default value = 10   -   disable value = 0 

√

617              
2006 : 12        
6A : 1 : 12

UInt Jam trip timeout (s)
      min = 1   -   max = 30
      default value = 5 

√

618              
2006 : 13        
6A : 1 : 13

UInt Jam trip threshold (%FLA)
      min = 100   -   max = 800   -   step = 10
      default value = 200   -   disable value = 0 

√

619              
2006 : 14        
6A : 1 : 14

UInt Jam warning threshold (%FLA)
      min = 100   -   max = 800   -   step = 10
      default value = 200   -   disable value = 

√

620              
2006 : 15        
6A : 1 : 15

UInt Undercurrent trip timeout (s)
      min = 1   -   max = 200
      default value = 10 

√

621              
2006 : 16        
6A : 1 : 16

UInt Undercurrent trip threshold (%FLA)
      min = 30   -   max = 100
      default value = 50   -   disable value = 0 

√

622              
2006 : 17        
6A : 1 : 17

UInt Undercurrent warning threshold (%FLA)
      min = 30   -   max = 100 
      default value = 50  -   disable value = 0

√

623              
2006 : 18        
6A : 1 : 18

UInt Long start trip timeout (s)
      min = 1   -   max = 200
      default value = 10 

√

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

General configuration  -  Read/Write with motor stopped, main poles open
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624              
2006 : 19        
6A : 1 : 19

UInt Long start trip threshold (%FLA)
      min = 100   -   max = 800   -   step = 10
      default value = 0 (disable)

√

625              
2006 : 1A        
6A : 1 : 1A

UInt Long start warning threshold (%FLA)
      min = 100   -   max = 800   -   step = 10
      default value = 100 

√

626-27             
2006 : 1B-C        
6A : 1 : 1B-C

UInt         (Reserved) √

628              
2006 : 1D        
6A : 1 : 1D

UInt Current transformer (CT) primary
      min = 1   -   max = 65,535

√

629              
2006 : 1E        
6A : 1 : 1E

UInt Current transformer (CT) secondary
      min = 1 (default)   -   max = 500

√

630              
2006 : 1F        
6A : 1 : 1F

UInt Current transformer (CT) external passes
      min = 1 (default)  -   max = 100

√

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

General configuration  -  Read/Write with motor stopped, main poles open
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Group 5. Setting Variables with a TeSys U Controller Base

 Group 5 Setting variables are described below.

Setting registers are divided into sub-groups:
Control unit setting
Communication module code setting
Communication module setting

Setting Variables

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Control unit setting  -  Read / Write

650                 
2007 : 01      M
6B : 1 : 01

Word Display language: 
   1 =  English (default)
   2 =  Français  
   3 =  Español
   4 =  Deutsch
   5 =  Italiano

√

651                 
2007 : 02      M
6B : 1 : 02

Word Display of running items: 

bit 0      Display of average current (default = 1) √

bit 1      Display of thermal level (default = 1) √

bit 2      Display of L1 current √

bit 3      Display of L2 current √

bit 4      Display of L3 current √

bit 5      Display of ground current √

bit 6      Display of last trip √

bit 7      Display of phase imbalance (default = 1) √

bit 8      Display of operating time √

bits 9-15      (Reserved)

652                 
2007 : 03      M
6B : 1 : 03

Ulnt Full load amps setting (%FLAmax)
min. 33  (default)  -  max. 100

√
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Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Communication module code setting  -  Read / Write

680                
(Modbus only) 

Ulnt Communication module identification code setting:
     0 = force automatic identification
     1 = no communication module
     other = communication module identification code

√

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Communication module setting  -  Read / Write

681              
2007 : 20       M
6B : 1 : 20

Ulnt Communication module watchdog timeout (s)
min. 1  -  max. 65,531
default value = 6,000

√ √

682                 
2007 : 21       M
6B : 1 : 21

Ulnt Communication loss fallback strategy, 0-5:
     0 = fallback mode disabled, communication loss not detected
     1 = fallback mode frozen, no change in control state authorized when 
communication loss is detected, new command only taken into account after 
acknowledgment
     2 = forced stop, outputs OA1=0 and OA3=0 (default)
     3 = fallback mode unchanged, no change in control state authorized when 
communication loss is detected, new command can be taken into account 
before acknowledgment (703.3) 
     4 = forced operation forward, output OA1=1 (forward) and OA3=0
     5 = forced operation reverse, output OA1=0 and OA3=1 (reverse)

√ √

683                 
2007 : 22       M
6B : 1 : 22

Ulnt Local / remote control:
     0 = remote mode (via the bus)
     1 = local mode (default)
     2 = remote/local mode managed by  I.10:
            -  remote if I.10=0
            -  local if I.10=1

√ √

684               
2007 : 23       M
6B 1 : 23

Ulnt Inversion of output configuration:

bit 0      Invert output OA1 √ √

bit 1      Invert output OA3 √ √

bit 2      Invert output LO1 √ √

bits 3-15      (Reserved)
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685                 
2007 : 24       M
6B : 1 : 24

Ulnt Output LO1 configuration:

bits 0-7      Output LO1 assignment
     min. 0  -  max. 45
     default value = 2
See p. 74

√ √

bits 8-15      (Reserved)

686                 
2007 : 25       M
6B : 1 : 25

Ulnt Outputs OA1 and OA3  configuration:

bits 0-7      Output OA1 assignment
     min. 0  -  max. 45
     default value = 12
See p. 74

√ √

bits 8-15      Output OA3 assignment
     min. 0  -  max. 45
     default value = 13
See p. 74

√ √

687                 
2007 : 26       M
6B : 1 : 26

Ulnt Outputs13 and 23 configuration:

bits 0-7      Output 13 assignment
     min. 0  -  max. 45
     default value = 12
See p. 74

√ √

bits 8-15      Output 23 assignment
     min. 0  -  max. 45
     default value = 13
See p. 74

√ √

688                 
2007 : 27       M
6B : 1 : 27

Ulnt Recovery mode after a stop:

bit 0      In recovery mode, to avoid any unwanted motor restart after an event has 
generated a stop:
- 24VDC cuts out then resumes (output power),
- return to Ready position (457.0-17 = 1),
     0 = disabled
     1 = enabled

√ √

bits 1-15      (Reserved)

690                 
2007 : 29       M
6B : 1 : 29

Ulnt Control unit identification
     0 = automatic identification
     1 = forced to LUCB/C/D
     2 = forced to LUCMT

√ √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Communication module setting  -  Read / Write
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Assignment of 
outputs LO1, 
OA1, OA3, 13, 23

Register 685 (for output LO1), register 686 (for outputs OA1 and OA3), and register 
687 (for outputs 13 and 23) assign values. An output copies the state of a register bit. 

Value Description of assigned value

LU
C

B
T/

D
T

LU
C

M
T

0 The corresponding output is forced to 0 (0V) √ √

1 The corresponding output is forced to 1 (24V) √ √

2 State of register 700, bits 0-4:
     - 700.0 --> LO1  
     - 700.1 --> OA1  
     - 700.2 --> OA3  
     - 700.3 --> 13  
     - 700.4 --> 23  

√ √

3 452.3 (Thermal overload fault) √ √

4 461.3 (Thermal overload warning) √ √

5 457.0 (System ready) √ √

6 457.1 √ √

7 State of bit 457.2 √ √

8 The corresponding output copies the result of "Reflex stop 1: forward" √ √

9 The corresponding output copies the result of "Reflex stop 1: reverse" √ √

10 The corresponding output copies the result of "Reflex stop 2: forward" √ √

11 The corresponding output copies the result of "Reflex stop 2: reverse" √ √

12 The corresponding output copies the result of "Forward direction" (default OA1 value) √ √

13 The corresponding output copies the result of "Reverse direction" (default OA3 value) √ √

14 452.0 (Short-circuit fault) √ √

15 452.1 (Overcurrent fault) √ √

16 452.2 (Ground fault) √

17 452.3 (Thermal overload fault) √ √

18 452.4 (Long start fault) √

19 452.5 (Mechanical locking (jam) fault) √

20 452.6 (Phase imbalance fault) √

21 452.7 (Underload fault) √

22 452.8 (Shunt trip) √

23 452.9 (Test trip) √

24 452.10 (Communication loss fault on LUCMT Modbus port) √

25 452.11 (Control unit internal fault) √ √
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26 452.12 (Module identification or internal communication fault) √

27 452.13 (Module internal fault) √ √

28-31 (Reserved)

32 461.2 (Ground fault warning) √

33 461.3 (Thermal overload warning) √ √

34 461.4 (Long start warning) √

35 461.5 (Mechanical locking (jam) warning) √

36 461.6 (Phase imbalance warning) √

37 461.7 (Under-current warning) √

38-39 (Reserved)

40 461.10 (Communication loss on LUCMT Modbus port) √

41 461.11 (Internal temperature warning) √

42 461.12 (Module identification or internal communication warning) √

43-44 (Reserved)

45 461.15 (Module warning) √ √

Value Description of assigned value

LU
C

B
T/

D
T

LU
C

M
T
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Group 6. Control Variables with a TeSys U Controller Base

 Group 6 Control variables are described below.

Control registers are divided into sub-groups:
Control of the communication module
Control of the system and control unit 

Control 
Variables

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Control of the communication module  -  Read / Write

700                  
2008 : 01        M
6C : 1 : 01

Word Output control:

bit 0      Control of output LO1 (if 685=2) √ √

bit 1      Control of output OA1 (if 686 LSB=2) √ √

bit 2      Control of output OA3 (if 686 MSB=2) √ √

bit 3      Control of output 13 (if 687LSB=2) √ √

bit 4      Control of output 23 (if 687 MSB=2) √ √

bits 5-15      (Reserved)

703                  
2008 : 04        M
6C : 1 : 04

Word Control of communication module:

bits 0-2      (Reserved)

bit 3      Reset warning (for example, communication loss) √ √

bits 4-15      (Reserved)
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Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Control of the system and control unit (704-705)  -  Read / Write

704          
2008 : 05       M
6C : 1 : 05

Word Control of the system:

bit 0      Run forward √ √

bit 1      Run reverse √ √

bit 2      (Reserved)

bit 3      Fault reset: if register 451=102 or 104, fault acknowledgment causes a 
return to communication module factory settings

√ √

bit 4      (Reserved)

bit 5      Launch automatic thermal overload fault test:
     This test simulates a thermal overload. Bit 9 of Fault register 452 is set to 
1 indicating "Test trip fault" and bit 3 of Warning register 461 is set to 1 
indicating "Thermal warning".

√

bits 6-11      (Reserved)

bit 12      Launch trip test via communication bus:
     This test simulates a short circuit. Bit 8 of Fault register 452 is set to 1 
indicating "Shunt trip fault".

√

bit 13-15      (Reserved) √

705            
2008 : 06       M
6C : 1 : 06

Word Control of the control unit:

bit 0      Return to factory setting √ √

bit 1      Clear all statistics (counters included) √

bit 2      Reset thermal memory
Note: If you reset the thermal memory, the motor will not be properly thermally-
protected.

√

bits 3-15      (Reserved)

 WARNING
AUTOMATIC RESTART OF THE MOTOR

The motor will automatically restart if the control bits 704.0 and 704.1 were not 

previously overwritten to zero by the PLC application, in case of a cyclic writing to 

register 704 and on the occurrence of one of the following events:

Loss followed by restoration of the outputs power supply 24 VDC.

Change in position of rotary knob on power base followed by return to Ready 

position.

Communication break followed by restoration.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
1744082 03/2008 77

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1192 of 1899



Communication Variables with a TeSys U Controller Base

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual
Group 7. HMI Monitoring Variables with a TeSys U Controller Base

 Group 7 HMI monitoring variables are described below.

HMI monitoring registers are divided into sub-groups:
Monitoring of control unit 
Controlling of control unit keypad

HMI Monitoring 
Variables

 

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Monitoring of control unit  -  Read only

1000      
200B : 01     M
6F : 1 : 01

Word Monitoring the keypad:

bit 0      Escape key √

bit 1      Up key √

bit 2      Down key √

bit 3      Enter key √

bits 4-15      (Reserved)

1001      
200B : 02     M
6F : 1 : 02

Word Display content:  MSB ASCII ASCII = char1     -   LSB ASCII = char2 √

1002      
200B : 03     M
6F : 1 : 03

Word Display content:  MSB ASCII = char3     -   LSB ASCII = char4 √

1003     
200B : 04    M
6F : 1 : 04

Word Display content:  MSB ASCII = char5     -   LSB ASCII = char6 √

1004     
200B : 05    M
6F : 1 : 05

Word Display content:  MSB ASCII = char7     -   LSB ASCII = char8 √

1005      
200B : 06    M
6F : 1 : 06

Word Display content:  MSB ASCII = char9     -   LSB ASCII = char10 √

1006      
200B : 07     M
6F : 1 : 07

Word Display content:  MSB ASCII = char11   -   LSB ASCII = char12 √
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1007      
200B : 08     M
6F : 1 : 08

Word Display content:  MSB ASCII = char13   -   LSB ASCII = char14 √

1008      
200B : 09     M
6F : 1 : 09

Word Display content:  MSB ASCII = char15   -   LSB ASCII = char16 √

1009     
200B : 0A    M
6F : 1 : 0A

Word Display content:  MSB ASCII = char17   -   LSB ASCII = char18 √

1010      
200B : 0B    M
6F : 1 : 0B

Word Display content:  MSB ASCII = char19   -   LSB ASCII = char20 √

1011     
200B : 0C    M
6F : 1 : 0C

Word Display content:  MSB ASCII = char21   -   LSB ASCII = char22 √

1012     
200B : 0D    M
6F : 1 : 0D

Word Display content:  MSB ASCII = char23   -   LSB ASCII = char24 √

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Controlling of control unit keypad  -  Read / Write

1100     
200C : 01     M
70 : 1 : 01

Word Controlling the keypad:

bit 0      Escape key √

bit 1      Up key √

bit 2      Down key √

bit 3      Enter key √

bits 4-15      (Reserved)

Register
CANopen index
DeviceNet path

Object 
type

Description / Possible values

LU
C

B
T/

D
T

LU
C

M
T

Monitoring of control unit  -  Read only
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Safety Information
Important Information

NOTICE Read these instructions carefully, and look at the equipment to become familiar with the 
device before trying to install, operate, or maintain it. The following special messages 
may appear throughout this documentation or on the equipment to warn of potential 
hazards or to call attention to information that clarifies or simplifies a procedure.

The addition of this symbol to a Danger or Warning safety label indicates
that an electrical hazard exists, which will result in personal injury if the
instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

DANGER indicates an imminently hazardous situation, which, if not avoided, will 
result in death or serious injury.

DANGER

WARNING indicates a potentially hazardous situation, which, if not avoided, can result 
in death, serious injury, or equipment damage.

WARNING

CAUTION indicates a potentially hazardous situation, which, if not avoided, can result 
in injury or equipment damage.

CAUTION
1743233  03/2008 5
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PLEASE NOTE Electrical equipment should be installed, operated, serviced, and maintained only by 
qualified personnel. No responsibility is assumed by Schneider Electric for any 
consequences arising out of the use of this material.

© 2008 Schneider Electric. All Rights Reserved.
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About the Book
At a Glance

Document Scope This manual describes the setup, functions and operation of the TeSys U LUTM 
controller.

Area of application: Installers, design office, maintenance staff.

Validity Note Schneider Electric cannot be held responsible for any errors in this document. 
Please contact us if you have any suggestions for improvements or modifications, 
or if you have found any errors in this publication.

No part of this document may be reproduced in any form or by any means 
whatsoever (electronic, mechanical or photocopying) without the prior authorization 
of Schneider Electric.

The data and illustrations in this manual by no means imply any kind of contractual 
obligation. We reserve the right to modify our products in line with our policy of 
continuous development. The information given in this document may be modified 
without notice and must not be interpreted as binding on the part of Schneider Electric

Related 
Documents

You can download these publications and other technical data from our website at 
the following address: ww.telemecanique.com.

Title of Documentation Reference Number

LU•B/LU•S• TeSys U Starters -  Instruction Sheet 1629984

LUTM• Tesys U Controller - Instruction Sheet 1743236 

LUCM/LUCMT Multifunction Control Units - User’s Manual 1743237

LUCM/LUCMT/LUCBT/LUCDT Control Units - Instruction Sheet AAV40504
1743233  03/2008 7
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Product Related 
Warnings

User Comments We welcome your comments about this document. You can reach us by e-mail at 
techpub@schneider-electric.com

 WARNING

All relevant local safety regulations must be followed when installing and using 

this product. For safety reasons, and to ensure conformity with the documented 

system data, only the manufacturer is authorized to repair the components.

Where the PLCs are used for applications with technical security requirements, 

the appropriate instructions must be followed.

 Failure to use the Schneider Electric software or the approved software with our 

products may result in injury, damage to equipment or malfunction. 

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
8 1743233  03/2008
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Setting Up the LUTM Controller
Introduction to Setting Up

 

 WARNING
HAZARDOUS OPERATION

These devices must be installed, configured and used by qualified staff only.

Users must follow all current instructions, standards and regulations.

Check the function settings before starting the motor.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

 WARNING
SETTING ERROR

Data relating to motor-starter states and load current values must not be used to 

control safety devices and emergency stops.

Check the function settings before starting the motor.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
9
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What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Presentation of the LUTM Controller 11

Description of the LUTM Controller 12

Presentation of the Power Unit 18

Assembly of the LUTM controller 20

Connection 21

Starting Up the LUTM Controller 26
10 1743233  03/2008
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Presentation of the LUTM Controller

Aim of the 
Product

When used with a short-circuit protection device and a contactor, the LUTM 
controller creates a motor starter that provides protection against overloads and 
permits control of motor starter functions. Functions include:

Direct control via its output relays of the coils of reversing and non-reversing 
contactors up to 250 kW (F500)
Control of the coils of reversing and non-reversing contactors above 250 kW using an 
interface relay between the controller output relays and the contactor coils
Monitoring and protection of nominal currents up to 800 A

Conditions of 
Use

Irrespective of the nominal current value of the motor it is supposed to control, the 
LUTM controller is always used with external current transformers in which:

The secondary is at 1 A nominal.
The primary is selected according to the motor nominal current.

Typical 
Composition

Typical composition of a motor-starter unit

Note: In an installation containing TeSys U starter-controllers and TeSys U controllers, 

motor-starter management is identical from the point of view of the PLC.

A TeSys U controller

B Power unit

C Current transformers

–

–

Q6

KM1

M
3

A

B C
1743233  03/2008 11
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Description of the LUTM Controller

 The LUTM controller consists of:

a controller base
an advanced or multifunction control unit
and, if required, a function module or communication module

Configuration There are two main configurations:

Controller without communication module
(Protection of a motor > 32A, stand-alone operation)
Controller with communication module
(Control and protection of a motor in a control panel)

LUTM••BL controller base
LUCBT1BL or LUCDT1BL 

advanced control unit
LUCMT1BL multifunction 

control unit

Module (optional)

Function module:
- LUFV2 motor-load indication
- LUFW10 thermal-overload alarm
Communication module: 
- Modbus LULC032-033 
- CANopen LULC08 
- DeviceNet LULC09 
- Advantys STB LULC15
12 1743233  03/2008
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Composition of a 
Controller 
WITHOUT 
Communication

Five possible combinations.

LUTM••BL controller base

Control unit                    Control unit

Advanced 
LUCBT1BL/
LUCDT1BL

Multifunction 
LUCMT1BL

Advanced LUCBT1BL/LUCDT1BL
Multifunction 
LUCMT1BL

- - - Function module (optional)

- - - - - - LUFW10 LUFV2
1743233  03/2008 13
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Composition of a 
Controller WITH 
Communication

Two possible combinations.

LUTM••BL 
Controller Base

There are two controller bases depending on the model of contactor to be controlled: 
LUTM10BL and LUTM20BL.

Table of LUTM/contactor combinations.

LUTM••BL controller base

Control unit

 Advanced LUCBT1BL/LUCDT1BL Multifunction LUCMT1BL

LULC• communication module

LUTM10BL LUTM20BL

Voltage Contactor Voltage Contactor

24 <=> 250 V  TeSys d 24 <=> 250 V  TeSys d

24 V  TeSys d 09 <=> 95 24 V  TeSys d 09 <=> 95

110 <=> 250 V  TeSys f
14 1743233  03/2008

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1211 of 1899



Setting Up the LUTM Controller

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual
Composition of 
the LUTM••BL 
Controller Base

Components in the controller base.

LEDs on the 
LUTM••BL 
Controller Base

Description of the various states of the LEDs on the controller base.

Reset button and LEDs 

1 Fixed terminal:  connection of the current-transformer 
secondaries

2 Slot for control unit

3 Slot for module (optional)

4 Removable terminals:  connection of the power supply and the 
inputs

5 Removable terminal:  connection of the outputs

1

4

2

3

5

RESET

Light-emitting diodes
Comment

Green "24V " LED Red "FAULT" LED

On Off Normal operation

Off On
or off

Possible fault
See p. 40Flashing

Light-emitting diodes Comment

Green "13" LED
On Contact for output 13 "closed"

Off Possible fault
See p. 40

Green "23" LED
Off

On Contact for output 23 "closed"
1743233  03/2008 15
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LUC•T Advanced 
Control Unit

Functions performed by the advanced control unit.

LUCMT 
Multifunction 
Control Unit

Functions performed by the multifunction control unit.

LUFW10 
Function Module

Functions performed by the "Alarm on thermal overload" function module.

Protection:
- against overloads, class 10 (LUCBT1BL) or 20 (LUCDT1BL)
- against loss of phase and phase imbalance
Current setting on front panel
Thermal trip test
Reset:
- manual
- remote or automatic in conjunction with a function module or a 
communication module
Display (motor load) with a function module or a communication 
module
Alarm: with a function module (e.g., LUFW10)

Setting the Advanced Control Unit, p. 27

Protection
Alarm
Diagnostics

These three functions can be configured and monitored.
Reset:
- manual
- remote or automatic

Refer to the documentation for this product.

Determination of the motor thermal state
Alarm signaling for:
- improving the performance of the controlled motor
- anticipating complete stop due to a thermal overload
 Avoiding, by load shedding, interruptions in use due to tripping on 
overloads.

All the data processed by this module can be accessed on discrete 
contacts.

Note: Can only be used with the advanced control unit.
16 1743233  03/2008
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LUFV2 Function 
Module

Functions performed by the "Indication of the motor load (analog)" function module.

LULC• 
Communication 
Module

Functions performed by the communication module.

The protection and control data available depend on the control unit with which the 
communication module is used.

Determination of the state of the motor load (I mean/FLA)
- I mean = mean value of the rms currents in all 3 phases
- FLA = value of the setting current

It delivers an analog signal of 4 to 20 mA (0% to 200%) proportional to 
the motor load.

Note: Can be used with an advanced or multifunction control unit.

Network connection of the LUTM controller
Alarm
Diagnostics

Processed data is exchanged via the serial link.
Refer to the documentation for this product.

Data - Commands
Control unit

Advanced
LUCBT/CDT1BL

Multifunction
LUCMT1BL

Start and stop commands X X

Status (ready, running, fault condition) X X

Alarm X X

Automatic reset and remote reset via the bus X X

Indication of the motor load X X

Differentiation of faults X

Remote parameter setting and viewing of all 
functions

X

"Statistics" function X

"Monitoring" function X
1743233  03/2008 17
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Presentation of the Power Unit

Description The power unit consists of:

Three current transformers (see Transformer Characteristics, p. 22):
- Supplied by Telemecanique ==> LUTC••01
- Other suppliers ==> characteristics to be adhered to
A contactor
A short-circuit protection device

Current 
Transformer and 
Contactor

Product reference (Telemecanique) of the current transformers and contactor.

Protection 
Against Short-
Circuits

Protection against short-circuits is provided by one of the following:

Magnetic circuit-breaker
Fuses

Note: In combination with LUTC••01 current transformers, the LUTM••BL controller 

base must only be used with motors from 0.75 kW to 450 kW/800 A nominal.

Current transformers 3 * LUTC••01

Contactor Non-reversing LC1•••• Reversing LC2••••

 WARNING
VALIDITY OF THERMAL PROTECTION

Thermal-magnetic motor circuit-breakers are prohibited since they incorporate an 

overload protection function, which would duplicate that in the modules and 

interfere with the control-unit analysis.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
18 1743233  03/2008
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Protection Via a 
Magnetic Circuit-
Breaker

Magnetic Circuit-Breaker

(1) Standard power ratings for 50/60 Hz 400/415 V 3-phase motors

(2) FLAm = Magnetic circuit-breaker setting current

Protection with 
Fuses

Fuses with disconnect switch.

Fuses with holder.

(1) Standard power ratings for 50/60 Hz 400/415 V 3-phase motors

Power (1) Circuit-breaker

P (kW) Ie (A) Reference Rating (A) FLAm (A) (2)

0.75 to 400 2 to 710 NS•••H 2.5 to 800 25 to 8000

0.75 to 15 2 to 32 GV2-L2• 2 to 32 33 to 420

Power (1) aM fuse
Disconnect 

switch

P (kW) Ie (A) Size Rating (A) Reference

0.75 to 315 2 to 555 10.3x38 to T3 4 to 630
GS1-DD
to GS1-S

Power (1) aM fuse Holder

P (kW) Ie (A) Size Rating (A) Reference

0.75 to 15 2 to 32 10.3x38 4 to 32 LS1•

0.75 to 55 2 to 105 14x51 to 22x58 4 to 125 GK1•
1743233  03/2008 19

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1216 of 1899



Setting Up the LUTM Controller

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual
Assembly of the LUTM controller

Principle The function module or communication module (optional) is installed in the controller 
base beneath the control unit, which locks it in position.

Installation You must proceed as follows when assembling the controller:

Location of the components. 

Step Action

1 Install the module (optional):
Function module:
- LUFW10 thermal-overload alarm
- LUFV2 motor-load indication
LULC• communication module

2 Install the control unit:
Advanced LUCBT1BL/LUCDT1BL
Multifunction LUCMT1BL

LUTM10BL

LUTM20BL

LUCBT1BL

LUCDT1BL LUCMT1BL

LUFW10 LUFV2 LULC•

1

2

20 1743233  03/2008
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Connection

Connecting the 
Transformers

Disconnecting the current transformers during use will disable controller 
protection.

The three current transformers are connected to the fixed terminals.

These terminals can be used to measure the current in all three phases:

2 x 3 terminals for connecting the current-transformer secondaries placed in each 
of the 3 power phases: L1 - L2 - L3
One ground terminal for connecting the center point

 WARNING
LOSS OF THERMAL PROTECTION

Switch off the power supply before disconnecting the current transformers.

Do not disconnect the current transformers during operation.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

Note: Use of the ground terminal is not compulsory.

S1

L1 L2 L3

S2

L3

L2

L1
1743233  03/2008 21
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Transformers to 
be Used

In order to operate correctly, the LUTM controller requires an accurate current value 
received from the current-transformer secondary.

It is essential to use transformers, which accept up to 10 times the nominal current 
with accuracy of at least 5% (5P10). For most purchased CTs it is essential to use 
motor protection type transformers to achieve these accuracy requirements.

Transformer 
Characteristics

If the transformer supplier is Telemecanique: order references.

Illustration showing how current transformers are set up.

The three TIs must be connected in the same way in order to ensure an identical 
relative polarity: the cable must be routed in the same direction for the three current 
transformers (entering via the side marked P1-K-H1).

Note: Typical "measurement" type transformers are prohibited as their 

operating range is too limited and therefore they are not sufficiently accurate.

Motor In Primary (A) Secondary (A) No. of pass(es) Reference

3.5 to 10.5 30 1 3 LUTC0301

5.2 to 16 30 1 2 LUTC0301

10.5 to 32 30 1 1 LUTC0301

17.5 to 3 50 1 1 LUTC0501

35 to 105 100 1 1 LUTC1001

70 to 210 200 1 1 LUTC2001

140 to 420 400 1 1 LUTC4001

280 to 840 800 1 1 LUTC8001

1 pass 2 passes

Ip Ip
22 1743233  03/2008
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Connecting the 
Power Supply 
and the Control 
Inputs

In order to operate, the LUTM controller must be powered by a 24 V  source.

Both these terminal blocks are removable.

2 terminals for 24 V  power supply
1 terminal for the power-supply connection to the inputs
10 terminals for the control inputs

The 24 V  is distributed internally in order to supply power directly (without 
additional customer wiring) to:

The advanced (LUCBT or LUCDT) or multifunction (LUCMT) control unit
The LULC• communication module

Note: The LUTM controller is rated IP20 or higher. However, for best protection 

from electric shock and consistent product performance, do not touch the 

connections during product operation.

Note: Power is supplied to the control unit, the function module and the 

communication module automatically once they are installed in the controller base.

I.1 I.2 I.3 I.4 24V

I.5 I.6 I.7 I.8 I.9 I.10
1743233  03/2008 23
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Particular 
Feature of the 
LULC• 
Communication 
Module

In "remote via the bus" or "mixed" mode.

Connecting the 
Outputs

Relay outputs - 24 V  or 24 V to 250 V  .

This terminal is removable.

2 NO contacts (13 and 23) for controlling the contactors
1 NO contact (95 - 96) and NC contact (97 - 98): "Any fault" relay
1 NC contact (05 - 06): "Control-unit fault" relay.

Example of connection of the 24 V power 
supply to an LULC033 module:

The use of outputs OA1, OA3 and LO1 
on an LULC• communication module 
requires a 24V  power supply 
connected to the controller.
Inputs LI1 and LI2 do not require an 
external power supply. 
Use a cable shorter than 5 cm to connect 
the LUTM controller’s 24 V(-) to the 
LULC• communication module’s 24 V(-). 
Do not connect the LULC• 
communication module’s AUX 24 V (+) 
when the module is mounted on the 
LUTM controller.24V

Com OA1 OA3

24VERRCOMM

LULC033

MODBUS

24V 24V
Aux

COM

LO1 LI1 LI2

Note: The contacts (95 - 96) and (97 - 98) are shown with the controller powered 

up, input I.6 at 1 and in the absence of any fault condition.
24 1743233  03/2008
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State of the 
Output Relays

Before power-up.

After power-up (24 V ) with input I.6 at 1 and in the absence of any fault condition.

Connection 
Capacities

Table showing conductor cross-sections to be used.

Output Relay Status

05 - 06
"Control unit 

fault"
Closed

95 - 96
"Any fault"

Open

97 - 98 Closed

Output Relay Status

05 - 06
"Control unit 

fault"
Closed

95 - 96
"Any fault"

Closed

97 - 98 Open

Note: See also Fault Management and Reset Mode, p. 39.

Connection Type of conductor Cross-section (min. - max.) 

1 conductor

Solid conductor
Stranded conductor

0.2 to 2.5 mm2

0.2 to 2.5 mm2

(AWG 24 to AWG 12)

Stranded conductor with cable end:
Non-insulated
Insulated

 

0.25 to 2.5 mm2

0.25 to 2.5 mm2

2 conductors 
(same cross-
section) 

2 solid conductors
2 stranded conductors

0.2 to 1 mm2

0.2 to 1.5 mm2

2 stranded conductors with cable end, 
non-insulated 

0.25 to 1 mm2

2 stranded conductors with TWIN 
cable end, insulated 

0.5 to 1.5 mm2

Connectors 6, 7 and 8 pts

Increment 5 mm

Tightening torque 0.5/0.6 N.m. (5lb.in)

Flat screwdriver 3.5 mm (0.125 in)
1743233  03/2008 25
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Starting Up the LUTM Controller

Principle Certain settings must be made before starting up the controller.

Current 
Transformers

Before attempting to start up the controller, the characteristics of the current 
transformers used must be specified for each control unit.

 WARNING
INADEQUATE THERMAL PROTECTION

The transformer ratio must be set in order to:

Indicate the characteristics of the current transformers used

Determine the default value of the adjustment range for the current threshold 

required for setting the thermal protection 

Connect the current transformers to the LUTM prior to starting the LUTM 

controller

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
26 1743233  03/2008
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Setting the 
Advanced 
Control Unit

The characteristic of the current transformers used must be indicated before 
any attempt to power up the controller, by setting the thermal protection on the 
front panel of the advanced control unit: range from 35% to 105%.

Method of calculating the percentage to be applied: 

Example 1 (I secondary = 1A in all cases):

Example 2:

No. of passes = Number of pass(es) in the current-transformer primary.

A set of 8 self-adhesive 
labels is supplied with each 
TeSys U controller, enabling 
the user to set the current 
value directly in Amps. 
Example .........................>

3 kW motor at 400 V motor In of 6.5 A Motor In Primary 
(A)

No. of 
passes

Current transformer (CT) selected from one of the 2 
options (see p. 22):
CT = 30:1 Number of passes = 2

3.5 to 10.5 30 3

5.2 to 16 30 2

Calculation to be performed to determine the percentage to be applied in order to set the 
thermal protection

Equivalent CT transformer ratio = 30/(1 x 2) = 15
% setting = (6.5 x 100)/15 = 43%

90 kW motor at 400 V motor In of 165 A Motor In Primary 
(A)

No. of 
passes

Current transformer (CT) selected from one of the 2 
options (see p. 22):
CT = 200:1 Number of passes = 1

70 to 210 200 1

140 to 420 400 1

Calculation to be performed to determine the percentage to be applied in order to set the 
thermal protection

Equivalent CT transformer ratio = 200/(1 x 1) = 200
% setting = (165 x 100)/200 = 83%

Equivalent CT transformer ratio
I primary of CT (current transformer)

I secondary of CT x no. of pass(es) in the primary

% setting =
Equivalent CT transformer ratio

Motor In
x 100

=

1743233  03/2008 27
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Setting the 
LUCMT 
Multifunction 
Control Unit

The characteristic of the current transformers used is selected when the controller 
is first powered up in the "CT_Ratio" function of the "Configure" menu.

The protection, alarm and diagnostic functions can be configured and monitored:

Locally via the built-in keypad and display unit
Remotely via the Modbus RS 485 RJ-45 communication port, using:

A PC equipped with PowerSuite software (VW3A8104)
A PDA equipped with PowerSuite software (VW3A8104)
An XBT NU 400 operator dialog terminal mounted on a cabinet door

Refer to the documentation for this product.
28 1743233  03/2008
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Operation of the LUTM controller
Introduction to operation

 This chapter describes the operating modes in each of the two configurations (with 
or without the communication module) and the inputs used. 

Operation also covers the management of faults and the various reset modes.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Operating Modes 30

Fault Management and Reset Mode 39
29
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Operating Modes

Presentation Operating modes and inputs used for each configuration.

In the PLC, the user can read the word reflecting the state of the I/O at any time.

Configuration Operation Inputs used

Without 
communication 
module

"Local" mode I.1, I.2, I.6 + I.5

With 
communication 
module

"Local" mode
(default)

"Mixed" mode 
(if I.10 = 1)

I.1, I.2, I.3, I.4, I.6 + I.10 + I.5

I.7, I.8 and I.9

"Remote via the bus" 
mode.

"Mixed" mode 
(if I.10 = 0)

I.1, I.2, I.3, I.4, I.6 + I.10 + I.5

I.7, I.8 and I.9

Note: The operating mode ("local", "remote via the bus" or "mixed") must be 

configured in the communication module. (Refer to the documentation for this product)
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Inputs Used 
WITHOUT a 
Communication 
Module

4 inputs are used in a configuration without a communication module.

Input Function Output Comment

I.1 Each input controls the output 
relay.

13 = state of the input

I.2 23 = state of the input

Note: If the voltage is too low, the output opens.
An external fault or control unit fault has no effect on the state of these relays.

I.5 RST 
(Reset)

This input is dedicated.
It is used for remote "manual" 
reset of the controller following 
a control unit fault.

- - -
Using a reset button on the front 
of the rack or control panel

I.6 SF 
(System 
Fault)

This input is dedicated.
It is used to feed back trip data 
from an additional protection 
device to the controller.
This input must be connected 
to 24 V(+) to enable LUTM 
controller operation in the 
absence of a data signal from 
an additional protection device.

- - -

Example: Receipt of the data 
provided by the "Trip" NC contact:
=> For a circuit-breaker, a sensor 
relay, a voltage relay
=> For a string of these contacts

Note: Inputs I.3, I.4and I.7 to I.10 are only used in a configuration with a 

communication module.
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Examples of 
Applications

Machines with manual local control.

2-wire control by the controller I/O (non-reversing)

2-wire control by the controller I/O (reversing)

3-wire control by the controller I/O (reversing)

1 Channel 1
2 Channel 2
3 Any fault
4 Control unit 

fault

1 Channel 1
2 Channel 2
3 Any fault
4 Control unit 

fault
5 External fault

1 Channel 1
2 Channel 2
3 Any fault
4 Control unit 

fault
5 External fault

1 3 42

3

5

1 3 42

3

5

1 3 42
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Inputs Used 
WITH a 
Communication 
Module

7 inputs are used in a configuration with a communication module.

Input Function Output Comment

I.1 In "local" mode:  Each input controls the 
output relay.

13 = state of the input

I.2 23 = state of the input

I.1 In "remote via the bus" mode: These inputs are 
available for sending back external data via the 
communication bus (writing to a register).

13 = state of the register

I.2 23 = state of the register

Note: If the voltage is too low, the output opens.
An external fault or control unit fault has no effect on the state of these relays.

I.3 or I.4
These inputs are dedicated to feeding back 
the state of the contactor controlled by the 
output relay.

- - -  

I.5 RST 
(Reset)

This input is dedicated.
It is used for remote "manual" reset of the 
controller following a control unit fault.

- - -
Using a reset button on the front of the rack 
or control panel

I.6 SF 
(System 
Fault)

This input is dedicated.
It is used to feed back trip data from an 
additional protection device to the controller.

- - -

Example: Receipt of the data provided by the 
"Trip" NC contact:
=> For a circuit-breaker, a sensor relay, a 
voltage relay
=> For a string of these contacts

I.10

In "local" or "remote via the bus" mode 
This input is used to send back external data via the communication bus (writing to a register).

In "local" mode. Output  = state of the input

In "remote via the bus" mode. Output = state of the register

In "mixed" mode.
This input feeds back the "local" or "remote via the bus" data and enables the controller to manage 
the command priorities.

If I.10 = 1 then: "local" mode. Output = state of the input

If I.10 = 0 then: "remote via the bus" mode. Output = state of the register
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Additional Inputs 3 inputs can be used in addition to those already mentioned during operation with 
a communication module.

Control of 
Outputs 13 and 23

Control of outputs 13 and 23 of the LUTM controller depends on the selected 
operating mode. (Refer to the documentation for the communication module)

Input Function Comment

I.7 SR 
(System 
Ready)

This input is dedicated.
It is used to communicate the system availability via the bus.
However if the mapping "Ready" bit is not used, I.7 is 
available for feeding back any other data item.

Example: receipt of the data provided by 
the circuit-breaker "Ready" NO contact.

I.8 This input is used to send back external data via the 
communication bus (writing to a register).
It has no effect on controller operation.

Example: "emergency stop button status".

I.9
Example: in the case of a control panel 
with "rack in test position".

Operation Comment

"Local" mode
Outputs 13 and 23 are only controlled by inputs I.1  and I.2.
Commands via the bus are not taken into account.

"Remote via the 
bus" mode.

Outputs 13 and 23 are only controlled by the bus.
The state of inputs I.1 and I.2 does not affect outputs 13 and 23.

"Mixed" mode 
(input I.10 
manages the 
priorities)

"Local" mode if I.10  = 1
Outputs 13 and 23 are only controlled by inputs I.1 and I.2.
Commands via the bus are not taken into account.

"Remote via the bus" mode if 
I.10  = 0

Outputs 13 and 23 are only controlled by the bus, from the PLC.
The state of inputs I.1 and I.2 does not affect outputs 13 and 23.

Note: Commands transmitted during communication are passed directly to the 

output relays, without wiring between the communication module outputs and 

inputs I.1 and I.2.

Note: Even when there is a control unit fault or external fault condition, outputs 13 

and 23 can still be controlled. Their state is not necessarily "open", even if the 

communication module is faulty.  
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Examples of 
Applications

Control with "remote via the bus" operating mode.

3-wire control with "local" or "remote via the bus" operating mode and data 
feedback (pushbutton voltage: 24 V ).

1 Channel 1
2 Channel 2
3 Any fault

4 Control unit fault
5 External fault
6 Network connection

7 Communication module

Note: To feed back external data via the communication bus (write to a register) 

using inputs I.1 and I.2, operation must be configured in "remote via the bus" 

mode. (Refer to the documentation for the communication module)

1 Channel 1
2 Channel 2
3 Any fault

4 Control unit fault
5 External fault
6 Network connection

7 Communication module
8 "Local"/"remote via the bus"

3

5

76

1 3 42

3

5

7

8

6

1 3 42
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3-wire control with local operation, "remote via the bus" operating mode and data 
feedback (voltage local control > 24 V).

1 Channel 1
2 Channel 2
3 Any fault

4 Control unit fault
5 External fault
6 Network connection

7 Communication module
8 "Local"/"remote via the bus"
9 Free

Note: To feed back external data via the communication bus (write to a register) 

using inputs I.1 and I.2, operation must be configured in "remote via the bus" 
mode. (Refer to the documentation for the communication module)

3

5

7

8

8

99

6

1 3 42
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Three Examples 
of Fault 
Management

Safety of operation.

Motors stop in the event of:

Tripping of the control unit
Internal fault
External fault

Motor stops only on tripping of the control unit.

1 Channel 1
2 Channel 2
3 Any fault
4 Control unit 

fault

1 Channel 1
2 Channel 2
3 Any fault
4 Control unit 

fault

3

1 3 42

1 3 42
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Continuity of service.

.

There is no longer a fault contact in series with the contactor coils.

The motors will not stop in the event of the control unit tripping or an external fault.

The controller simply tells the PLC why it is taking the necessary measures:

Branch circuit
Starting up the fans

If used with a multifunction control unit, continuity of service is detected on detection 
of a fault current; all the detected alarms are set to zero and are no longer managed.

 DANGER
LOSS OF OVERLOAD PROTECTION AND PROTECTION AGAINST OTHER 

FAULTS MONITORED.

If the controller base is connected in "continuity of service" mode, the motor will not 

stop in the event of a thermal overload or any other type of fault.

Failure to follow these instructions will result in death or serious injury.

1 Channel 1
2 Channel 2
3 Any fault
4 Control unit 

fault1 3 42
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Fault Management and Reset Mode

Presence of a 
Fault

The presence of a fault is indicated by:

The state of the LEDs on the controller base
The state of the LEDs on the communication module (see specific documentation)
The alarm on the multifunction control unit (see specific documentation)
The display of a message on the multifunction control unit screen
The alarm on the advanced control unit used with a function module
The state of the output relays on the controller base

Fault Reset Following a control unit fault, the acknowledgment method is determined by which 
reset mode has been configured and by the type of fault. The operating mode 
("local" or "remote via the bus") has no effect on the acknowledgment method used.

Configuration with advanced control unit:

Configuration with multifunction control unit (with or without LULC• communication module).

Specifically for thermal overload faults:

Other faults (e.g., jam, underload, ground fault):

Reset 
(acknowledgment)

Presence of a 
communication module

Can be reset using the following methods
LUTM pushbutton Input I.5 Remote via the bus Automatic

Manual No YES YES - -
Manual YES YES YES No No
Remote YES After delay After delay After delay No

Automatic YES No No No After delay

Reset 
(acknowledgment)

Can be reset using the following methods
LUTM pushbutton Input I.5 Remote via the bus Automatic

Manual YES YES No No
Remote After delay After delay After delay No

Automatic No No No After delay

Reset 
(acknowledgment)

Can be reset using the following methods
LUTM pushbutton Input I.5 Remote via the bus Automatic

Manual YES YES No No
Remote YES YES YES No

Automatic YES YES YES No

Note: The reset mode ("manual", "remote" or "automatic") must be configured 

beforehand in the multifunction control unit or communication module. (Refer to the 
documentation for the communication module)
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State of the LEDs 
on the Controller 
Base

Measures to be taken according to the status of the "24 V  " and "FAULT" LEDs.

Status Cause
Measure to be taken

The reset occurs

Green "24 
V " LED

Red "FAULT" 
LED Controller status

Off

Off
No 24 V  
Voltage too low

Connect the controller to 
24 V 

On power-up (if no faults 
are present)

On

Internal fault in the 
multifunction control unit

Power down and then 
power up the controller

Communication fault between 
the module and the controller

Internal controller fault

Flashing 
(500 ms)

On
No control unit
Control unit not locked

Disconnect the controller 
from the power supply 
then install the control unit 
or check that the handle is 
locked. Then reconnect 
the controller.

On power-up (if the 
control unit is installed 
and locked correctly)

On

On
Control unit waiting for manual 
reset

Reset the control unit (see 
p. 39)

As soon as the power 
poles close after the reset

Flashing (500 
ms)

Control unit waiting for reset 
via the bus

Reset the control unit (see 
p. 39)

After the reset command 
is accepted 

All the controller output relays 
are in fault mode
Control unit waiting for 
automatic reset

Wait for automatic reset After the end of the delay

External fault Null
As soon as the external 
fault has disappeared

Note: A fault requiring a manual reset cannot be reset by powering down and then 

powering up the controller.
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Measures to be taken according to the status of the LEDs on the output relay (13-23).

Fault According 
to the State of the 
Output Relays on 
the Controller 
Base

After tripping, a control unit fault is declared if the state of the output relays is as follows:

Activation of I.5 (Reset) clears faults from the control unit.

After tripping, an internal fault is declared if the state of the output relays is as follows:

After tripping, an external fault is declared if the state of the output relays is as follows:

Status Cause Measure to be taken

Green LED (13) Off
(relay "13" "open")

No run command Issue a run command

Green LED (13) On
(relay "13" "closed")

Contactor "closed" Trouble-free operation

Contactor "open" and red 
"FAULT" LED on

See State of the LEDs on the Controller 
Base, p. 40

Green LED (23) Off
(relay "23" "open")

No run command Issue a run command

Green LED (23) On
(relay "23" "closed")

Contactor "closed" Trouble-free operation

Contactor "open" and red 
"FAULT" LED on

See State of the LEDs on the Controller 
Base, p. 40

Output Relay Status Comment Measure to be taken

05 - 06
"Control unit 

fault"
Open Only on tripping of the 

control unit Reset control unit fault (see 
Fault Reset, p. 39)95 - 96

"Any fault"
Open All faults detected by the 

controller97 - 98 Closed

Output Relay Status Comment Measure to be taken

05 - 06
"Control unit 

fault"
Closed Not affected

Switch off the controller 24 
V  power supply by:

Unplugging the 24 V  
connector 
Disconnecting the control 
circuit

95 - 96

"Any fault"

Open
If a signal is present on 
I.697 - 98 Closed

Output Relay Status Comment Measure to be taken

05 - 06
"Control unit 

fault"
Closed Not affected Reset the product concerned 

after identification
(it is not necessary to reset the 
controller)

95 - 96
"Any fault"

Open If a signal is missing 
onI.697 - 98 Closed

Note: An external fault can come from a sensor relay, a protection module (e.g., voltage)
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Acknowledgeme
nt of Application 
Faults

List of possible application faults.

Application faults

Registers LULC• LUCM• LUTM

Fault 
acknowledgment

451
Fault 
number

452
Fault bit

"ERR" (line 2) "FAULT" 

Thermal overload fault 4 _.3 = 1 Off Overload -

According to the 
reset mode 
configured in register 
602

Application fault in the LUCM• 
multifunction control unit

3, and 5 to 
12

Refer to the User’s Manual 
for the LUCM••BL or LUCMT1BL multifunction control unit.
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Acknowledgeme
nt of Internal 
Faults

List of possible internal faults.

Internal faults

Registers LULC• LUCM• LUTM

Fault 
acknowledgment

451
Fault 
number

452
Fault bit

"ERR" (line 2) "FAULT" 

Fault in the LULC• 
communication module

14 -

Off

M14 -

Power down and then 
power up the LULC• 
and the LUCM•

LULC• communication 
module not installed or not 
supplied with power

15 - M15 -

Internal fault in the LUC•• 
control unit

54 _.11 = 1 M54 -

Fault in the LUCM• 
multifunction control unit

51 to 53, 
55 to 63

Refer to the User’s Manual 
for the LUCM••BL or LUCMT1BL multifunction control unit.

Write-to-EEPROM fault 100 _.13 = 1 On M100 -
Power down and then 
power up the LULC•

Communication fault with the 
LUCM• multifunction control unit 

101 _.   = 1 On M101
Power down and then 
power up the LULC•

Checksum fault in EEPROM 102 _.13 = 1 On M102 Write: 704.3=1

EEPROM configuration fault 104 _.13 = 1 On M104 Write: 704.3=1

Communication fault with the 
LUTM controller base 

105 _.13 = 1 On -
Power down and then 
power up the LULC•

Identification of the LUC•• 
control unit by the LULC• 
communication module 

110 - Off -

LUTM internal fault 200
(not 

applicable)

-

-

See p. 40

Power down and then 
power up the LUTM

LUTM internal fault:
Communication fault with the 
LULC• module

205 _.13 = 1 -
Power down and then 
power up the LUTM

LUTM internal fault:
No control unit

206 _.13 = 1 -
Power down and then 
power up the LUTM

F
la

s
h

in
g

F
la

s
h

in
g
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Alarm 
Acknowledgment

List of possible alarms.

Restart 
Following Loss 
of 
Communication

After acknowledgment by setting bit 703.3 to 1, restart according to the states of 
control bits 704.0 and 704.1.

Alarms

Registers LULC• LUCM• LUTM

Alarm 
acknowledgement

460
Alarm 
number

461
Alarm bit

"ERR" (line 1) "FAULT" 

Thermal overload alarm 3 _.3 = 1 -
Overload 

alarm
-

Automatic when the 
overload is less than 
85%

Loss of communication with 
the LULC• communication 
module alarm

109
(not 

applicable)
Comm loss Write: 703.3=1

LUCM• multifunction control 
unit alarm

2, 4 to 13
Refer to the User’s Manual 

for the LUCM••BL or LUCMT1BL multifunction control unit.

Alarms

Registers LULC• LUCM• LUTM

Alarm 
acknowledgement

460
Alarm 
number

461
Alarm bit

"ERR" (line 1) "FAULT" 

LUTM external alarm 
indicated by I.6 changing to 0 
(with LULC•)

201 _.15 = 1 - Warn-M201
Automatic with I.6 
returning to 1

F
la

s
h
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g

F
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s
h

in
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s
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Technical characteristics of the 
LUTM controller
Technical Characteristics

Environment Table of the LUTM controller technical characteristics.

Certification UL, CSA

Conformity to standards IEC/EN 60947-4-1, UL 508, CSA C22-2 No. 14

European community 
directives

 marking. Satisfies the essential requirements of the low voltage (LV) machinery and 
electromagnetic compatibility (EMC) directives. 

Rated insulation voltage (Ui)

According to IEC/EN 60947-1, 
overvoltage category III, degree of 
pollution: 3

V 240

According to UL508, CSA C22-2 no. 14 V 240

Rated impulse withstand 
voltage (Uimp)

According to IEC/EN 60947-4-1 kV 4

Degree of protection 
according to IEC/EN 60947-1 
(protection against direct 
finger contact)

Front panel (outside connection zone) IP 40

Front panel and wired terminals IP 20

Other sides IP 20

Protective treatment

According to IEC/EN 60068 "TH"

According to IEC/EN 60068-2-30 Cycles 12

According to IEC/EN 60068-2-11 h 48

Ambient air temperature 
around the device

Storage
°C
°F

- 40 + 85
- 40 + 185

Operation

°C
°F
°C
°F

- 25 + 70 (LUCBT/DT/LUTM)
- 13 + 160 (LUCBT/DT/LUTM)
- 25 + 60 (LUCMT, LULC•)
- 13 + 140 (LUCMT, LULC•)

Maximum operating altitude m
ft

2000
6560
45
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(1) Without modifying the state of the contacts in the least favorable direction.

Controller base and control unit relays.

Characteristics 
of the Control 
Power Supply

Table of the LUTM controller technical characteristics.

Fire resistance

According to UL 94 V2

According to IEC/EN 60695-2-1

°C
°F

960 
1760
(parts supporting live components)

°C
°F

650
1200

Half-sine mechanical shock 
pulse = 11 ms According to IEC/EN60068-2-27 (1) 15 gn

Resistance to vibration 
5...300 Hz According to IEC/EN 60068-2-6 (1) 4 gn

Immunity to electrostatic 
discharge According to IEC/EN 61000-4-2

kV In the air: 8 - Level 3

kV On contact: 8 - Level 4

Immunity to radiated fields According to IEC/EN 61000-4-3 V/m 10 - Level 3

Immunity to fast transient 
bursts

According to IEC/EN 61000-4-4 kV
Current-transformer inputs and 
outputs: 4 - Level 4

According to IEC/EN 61000-4-4 kV Inputs and power supply: 2 - Level 3

Immunity to radio-electric 
fields According to IEC/EN 61000-4-6 V 10

Surge immunity

According to IEC/EN 61000-4-5
Control voltage c 24 V

Common 
mode

Differential 
mode

Output relay kV 4 2

Inputs kV 2 1

Serial communication kV 2 -

Supply voltage V  24

Power consumed According to IEC/EN 60947-1 W 2

Power-supply voltage range According to IEC/EN 60947-1 V  20 to 29

Overcurrent protection 24 V fuse 0.5A gG

Resistance to microbreaks ms Compatible with Phaseo power supply

Resistance to voltage dips According to IEC/EN 61000-4-11 70 % of UC min. for 500 ms
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Input 
Characteristics

Table of the LUTM controller technical characteristics.

Characteristics 
of Discrete 
Outputs

Table of the LUTM controller technical characteristics.

500,000 operating cycles on F500 contactors
Ue AC max: 240 V
Ue DC max: 30 V

Nominal input values
Voltage V 24 V  (positive logic)

Current mA 7

Input limit values

At state 1
Voltage V 16

Current mA 6

At state 0
Voltage V 5

Current mA 2

Response time
Change to state 1 ms 10 +/- 30 %

Change to state 0 ms 10 +/- 30 %

IEC 1131-2 conformity A Type 1

Type of input Resistive

Type Single-break contacts

Load
Alternating current

C 300 (LUTM10BL)
B 300 (LUTM20BL)

Direct current 24 V/5 A

Maximum power in AC-15
(for 500,000 operating cycles)

VA
180 (LUTM10BL) 

500 (LUTM20BL)

Maximum power in DC-13
(for 500,000 operating cycles)

W
30 (LUTM10BL) 

30 (LUTM20BL)

Protection against output overcurrents 4 A gG
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Glossary
Any fault "Any fault" relay:
This relay has 2 contacts: NO 95-96 and NC 97-98.
For optimum protection, contact 95-96 should be wired in series with the contactor 
coils.
Contact 97-98 is a signaling contact.
The relay is energized (95-96 closed and 97-98 open) if and only if:

The controller is powered with 24 V DC
The controller "external fault" input I.6 is at 1
There is no control unit, base or module fault

Control unit fault "Control unit fault" relay:
This relay has 1 NC contact (05-06).
The relay is energized (05-06 open) when the control unit trips on a thermal 
overload, phase loss, phase imbalance or ground fault.

A

C

Note: The multifunction control unit also trips in the event of: underload, 

overtorque, prolonged start.
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External fault The tripping of a protection device on the motor starter, other than the controller, is 
known as an "external fault".
For example, tripping of the circuit-breaker in the event of a short-circuit, tripping of 
a PTC sensor relay in the event of a winding or bearing overheating.
This data can be fed back to the controller by connecting the fault contacts on the 
devices in question to input I.6 on the controller. In this case, a product trip will cause 
contact 95-96 to open and contact 97-98 to close. The states of these contacts will 
change back automatically as soon as the tripped product has been reset.

Internal fault Any malfunction of the controller/control unit/module assembly, other than 
application problems, is known as an "internal fault".
Examples: Internal fault in the base, the control unit or the communication module, 
or communication fault between the base and the module

Local Operation in "local" mode: 
The contactors are controlled by pushbuttons.

Remote via the 
bus

Operation in "remote via the bus" mode:
Contactors controlled via the communication bus, by changing the values of the 
command registers.

E

I

L

R
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Visit http://www.schneider-electric.com for your nearest Schneider Electric affiliate.
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Safety Information
Important Information

NOTICE Read these instructions carefully, and look at the equipment to become familiar with the 
device before trying to install, operate, or maintain it. The following special messages 
may appear throughout this documentation or on the equipment to warn of potential 
hazards or to call attention to information that clarifies or simplifies a procedure.

The addition of this symbol to a Danger or Warning safety label indicates
that an electrical hazard exists, which will result in personal injury if the
instructions are not followed.

This is the safety alert symbol. It is used to alert you to potential personal
injury hazards. Obey all safety messages that follow this symbol to avoid
possible injury or death.

DANGER indicates an imminently hazardous situation, which, if not avoided, will 
result in death or serious injury.

DANGER

WARNING indicates a potentially hazardous situation, which, if not avoided, can result 
in death, serious injury, or equipment damage.

WARNING

CAUTION indicates a potentially hazardous situation, which, if not avoided, can result 
in injury or equipment damage.

CAUTION
1743234  03/2008 5
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PLEASE NOTE Electrical equipment should be installed, operated, serviced, and maintained only by 
qualified personnel. No responsibility is assumed by Schneider Electric for any 
consequences arising out of the use of this material.

© 2008 Schneider Electric. All Rights Reserved.
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About the Book
At a Glance

Document Scope This Manual describes the implementation, functions and operation of the 
LULC032-033 Modbus communication module.

Area of application: mainly control system applications in the Industry and Building 
sectors.

Validity Note Schneider Electric assumes no responsibility for any errors that may appear in this 
document. If you have any suggestions for improvements or amendments or have 
found errors in this publication, please notify us.

No part of this document may be reproduced in any form or by any means, electronic 
or mechanical, including photocopying, without express written permission of 
Schneider Electric.

The data and illustrations found in this documentation are not binding. We reserve 
the right to modify our products in line with our policy of continuous product 
development. The information in this document is subject to change without notice 
and should not be construed as a commitment by Schneider Electric.
1743234  03/2008 7

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1258 of 1899



About the Book

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual
Related 
Documents

You can download these technical publications and other technical information from 
our website at www.telemecanique.com.

Product Related 
Warnings

User Comments We welcome your comments about this document. You can reach us by e-mail at 
techpub@schneider-electric.com

Title of Documentation Reference Number

LULC033 Modbus Module - Instruction Sheet 1743239

LU9GC3 Modbus Tap Module - Instruction Sheet 1638860

TeSys U Communication Variables - User’s Manual 1744082

LU•B/LU•S• TeSys U Starters - Instruction Sheet 1629984

LUTM• TeSys U Controller - User’s Manual 1743233

LUTM• TeSys U Controller - Instruction Sheet 1743236

LUCM/LUCMT Multifunction Control Units - User’s Manual 1743237

LUCM/LUCMT/LUCBT/LUCDT Control Units - Instruction Sheet AAV40504

LUCA/LUCB/LUCC/LUCD Control Units - Instruction Sheet AAV40503

Electromagnetic Compatibility - Practical Installation Guidelines DEG999

Modbus Over Serial Line, Specification & Implementation Guide Modbus_over_serial_line_V1

 WARNING

All pertinent state, regional, and local safety regulations must be observed when 

installing and using this product. For reasons of safety and to ensure 

compliance with documented system data, only the manufacturer should 

perform repairs to components.

When controllers are used for applications with technical safety requirements, 

follow the relevant instructions.

Failure to use Schneider Electric software or approved software with our 

hardware products may result in injury, harm, or improper operation.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
8 1743234  03/2008
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Hardware Implementation
Introduction to Hardware Implementation

 Introduction This section describes the LULC032-033 Modbus communication module 
installation and technical characteristics.

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

1 Installing the LULC032-033 Modbus Module 11

2 Technical Characteristics 35
9
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Installing the LULC032-033 
Modbus Module
Introduction to Installation

Introduction This chapter introduces the LULC032-033 Modbus communication module and 
describes the various steps involved in the physical installation of the product.

 CAUTION
HAZARDOUS OPERATION

These devices must be installed, configured and used by qualified staff only.

Users must follow all current instructions, standards and regulations.

Check the function settings before starting the motor.

Do not downgrade or modify these devices.

Failure to follow these instructions can result in injury or equipment damage.

 CAUTION
PRECAUTIONS WHEN USING COMMUNICATION VARIABLES

Only use the serial link for transmitting data that is not critical to the application.

There is some delay in the transmission of data relating to motor-starter states and 

load-current values. This data must not therefore be used in the management of 

safety devices and emergency stops.

Data such as Forward, Reverse and Stop must not be used in safety and 

emergency-stop circuits.

Failure to follow these instructions can result in injury or equipment damage.
11
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What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Presentation of the LULC032-033 Modbus Communication Module 13

Description of the Module and Installation 15

Electrical Connection 19

Connection to the RS485 Bus 25
12 1743234  03/2008
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Presentation of the LULC032-033 Modbus Communication Module

Receiving the 
Product

On opening the box containing the LULC032-033 Modbus communication module, 
you should find the following items:

- An Instruction Sheet (IS), providing brief pictorial information about the standard 
installation of the module

- An LULC032-033 Modbus communication module with connectors.

Functions 
offered

The communication module is used to control a motor-starter remotely, via Modbus, from:

Using the communication module, you can:
Read the motor-starter states
Control the motor-starter (reversing or non-reversing)
Adjust the protection functions
Read the data processed in the advanced and multifunction control units
Read the state of the I/O (controller base)

Note: Check that you actually have all the items described above. Make sure that the 

Quick Reference Guide is included, along with the correctly inserted connectors. 

LULC032 LULC033
TeSys U starter-controller LUB••/LU2B•• √

TeSys U starter LUS••/LU2S•• √

TeSys U controller LUTM•• √ √

Note: Modbus LULC032 communication modules should be used exclusively with 

LUTM10BL or LUTM20BL controllers. 

 DANGER
CONTROL VOLTAGE

The LULC032 Modbus communication module must only be used with 24 V  

control units (LUC•••BL). .

Failure to follow these instructions will result in death or serious injury.

Note: For information on the Modbus protocol, please refer to the following 

website: www.Modbus.org.
1743234  03/2008 13
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Data Available The available protection and control data depend on the control unit with which the 
Modbus communication module is used.

There are 3 types of control unit:
Standard (reference LUCA)
Advanced (references LUCB/C/D, LUCBT/DT)
Multifunction (references LUCM/MT)

The table below can be used to check the data and commands you can access with 
each type of control unit:  

Data - Commands
Control unit

Standard
(LUCA)

Advanced
(LUCB/C/D, LUCBT/DT)

Multifunction
(LUCM/MT)

Start and stop commands √ √ √

Status (ready, running, fault condition) √ √ √

Warning √ √

Automatic reset and remote reset via the bus √ √

Indication of the motor load √ √

Differentiation of faults √ √

Remote parameter setting and viewing of all functions √

'Log' function √

'Monitoring' function √
14 1743234  03/2008
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Description of the Module and Installation

Diagram of the 
Module

Connectors and indicator lights (LEDs) on the LULC032-033 Modbus 
communication module : 

1 Green "COMM" Modbus communication status LED.

2 Red "ERR" Modbus communication module fault indication LED.

3 Green "24V " LED indicating voltage presence at outputs OA1, OA3, LO1.

4 RJ45 connector for the Modbus RS485 link.

5 Connection of the module power supply.

6 Connection of the 24 V  power supply for outputs OA1, OA3, LO1.

7 Discrete input 2.

8 Discrete input 1.

9 Discrete output 1, assignable depending on the configuration register (685 LSB).

10 24 V  prewired coil connector for the power base.
The assignment of OA1 depends on the configuration register (686 LSB).
The assignment of OA3 depends on the configuration register (686 MSB).

11 Connector for communication with the advanced or multifunction control unit.

Note: The pinout differs from that on the LULC031 Modbus communication 

module.
1743234  03/2008 15
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Description of 
Indicator Lights 
(LEDs)

Description of the various states of the indicator lights (light-emitting diodes, LEDs) 
on the LULC032-033 Modbus communication module.

Light-emitting diodes (LEDs)
Meaning

Green "COMM" LED Red "ERR" LED
Green "24V 

" LED

Flashing (alternately with the 
"ERR" LED)

Flashing 
(alternately with 

the "COMM" LED)
On Bus parameter initialization in progress

Flashing during 
communication with the 

Module address
Off On Normal operation

Off

Off Off
Faulty: 24 V DC voltage missing on the 24 V DC 
terminal. Check the connection between the 
power supply and the communication module.

On On Internal fault on the LULC032-033 p. 65

Flashing On Loss of communication on the Modbus network

Note: During startup, because the default fallback mode is "forced stop", if no 

communication has previously been established, the red "ERR" LED will flash after 

one minute (default timeout value). 
16 1743234  03/2008
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Addressing 
Using Switches

The Modbus communication module address is defined by switches located on the 
underside of the module. Simply turn the module over to access them: 

The range of accepted values is between 1 and 31.

The address coding is in binary format.

The least significant bit is on the right, indicated by .

Address 0 is not taken into account by the module, since it is used by the Master for 
a broadcast request.

Caution: Address selection differs from that on the LULC031 Modbus 
communication module.

Note: Addressing is only taken into account when the communication module is 

powered up.

On

On

B

A

A) Le module est livré d’usine avec l’adresse 1.

B) Exemple de configuration pour l’adresse 20.
1743234  03/2008 17
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Order of 
Mounting on a 
Base

The LULC032 module is installed in a controller base, the LULC033 module is 
installed in a power base or a controller base (on the underside of the control unit 
which locks it in position).

To install the module in the power base or controller base:

The diagram below illustrates these steps. Installation of the LULC032-033 Modbus 
communication module corresponds to step (2). The numbers indicate both the 
order of mounting for the components and their location. 

Step Action

1 Choose the prewired coil connection terminals.

2 Insert the LULC032-033 Modbus communication module.

3 Insert the control unit which locks the module.
18 1743234  03/2008

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1269 of 1899



Installing the LULC032-033 Modbus Module

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual
Electrical Connection

24 V  and 24 
V Aux Power 
Supply

Diagram for 24 V  and 24 V Aux power supplies. 

Power base Controller base

Terminator

Terminal 
block

Internal links

External links (to be wired)

LUCM

LUCB
LUCC
LUCD

LUCD

LUCMT

LUCBT
LUCDT

LUTM

LULC032
-

LULC033
LULC033

24 V Aux 24 V 24 V 24 V Aux
1743234  03/2008 19
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Power-up with an 
LUCM 
Multifunction 
Control Unit

LUCM and Power Base

The power-supply source must be the same for the LULC032-033 Modbus 
communication module and the LUCM multifunction control unit.

It is essential that the LUCM multifunction control unit and the LULC032-033 
Modbus communication module are powered up simultaneously. Indeed, monitoring 
of the internal dialog between the LUCM and the LULC032-033 will produce two 
error messages depending on the order in which these objects were powered up.

When the A1-A2 terminals are not yet powered up (24V ), there are 3 possible 
scenarios for powering up the 24V Aux:

LUCM and Controller Base

The 24 V  module power supply is provided by the LUTM controller.

Powering 
up the 

LUCM ...

Powering up 
the LULC032-

033 ...
Comment

Simultaneously Recommended

1st 2nd
The "M15" fault is displayed. This only occurs when the LULC032-033 Modbus 
communication module has already been used with the LUCM multifunction control 
unit.

2nd 1st

The LUCM control unit is identified by the LULC032-033 Modbus communication 
module when the 24 V Aux for the LULC032-033 Modbus communication module is 
switched on.
If the 24 V Aux for the LUCM control unit is switched on for longer than twice the 
duration of the timeout (i.e., more than 1 s), the "M101" fault is displayed (register 451, 
communication module internal faults).

Note: Both these faults are reset by powering down and then powering up the LULC032-

033 Modbus communication module (power cycle) and the LUCM control unit.
20 1743234  03/2008
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Power Supply for 
the LULC032 and 
Outputs OA1, 
OA3 and LO1

In order to operate, the LULC032-033 Modbus communication module must be 
powered by a 24 V  source:

With a power base, the LULC033must be powered by an external source.
With a controller base, the LULC032 or LULC033 is powered directly.

Power Supply for LUB••/LUS•• /LU2B••/LU2S•• Power Bases 

1 24 V Aux: Power-supply terminal for the LULC033 Modbus communication module.
2 24 V ==: Power-supply terminal for outputs OA1 OA3 and LO1.
3 Prewired link for connecting outputs OA1 and OA3 to terminals A1/A3/A2 on the starter.

Power Supply for an LUTM Controller Base 

1 24 V ==: Power-supply terminals for the LUTM and the LULC032-033 Modbus 
communication module via an internal link. 

2 The 24 V == power supply for the LULC032-033 Modbus communication module is only 
required when using outputs OA1, OA3 and LO1.
1743234  03/2008 21
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Power Base: 
Terminal Power 
Supply

The user has two options for connecting the power-base terminals:

Power supply via the LULC033 Modbus communication module with a prewired link
Direct power supply with a wire-to-wire link

Prewired Link

Catalog numbers for the two prewired coils:

Illustration for both types of power base: 

Designation With a power base Catalog number

Prewired coil
LUB••/LUS•• LU9B N11C

LU2B••/LU2S•• LU9M RC
22 1743234  03/2008
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Wire-to-Wire Link (Power Supply to Outputs OA1, OA3 and LO1)

This type of link is compulsory in the case of a reversing starter-controller created 
from an LU6M reversing unit, for separate assembly. 

The wire-to-wire link can also be used to insert a local or external stop command, 
for example.
1743234  03/2008 23
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Connection 
Capacities of the 
LULC032-033 
Terminals

The table below shows the conductor cross-sections to be used:

Connection Type of conductor Cross-section (min. - max.)

1 conductor

Solid conductor 0.14 to 1 mm2     [AWG 26 to AWG 18]

Stranded conductor 0.14 to 1 mm2     [AWG 26 to AWG 18]

Stranded conductor with cable end:

 - Non-insulated 0.25 to 1 mm2     [AWG 24 to AWG 18]

 - Insulated 0.25 to 0.5 mm2     [AWG 24 to AWG 20]

2 conductors (same 
cross-section)

2 solid conductors 0.14 to 0.5 mm2     [AWG 26 to AWG 20]

2 stranded conductors 0.14 to 0.75 mm2     [AWG 26 to AWG 20]

2 stranded conductors with cable end:

 - Non-insulated 0.25 to 0.34 mm2     [AWG 24 to AWG 22]

 - Insulated 0.50 mm2      [AWG 20]

Connectors 3 and 6 pts

Increment 3.81 mm        [0.15 in.]

Tightening torque 0.2/0.25 N.m.   [28.3/35.4 lb-in.]

Flat screwdriver 2.5 mm         [0.10 in.]
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Connection to the RS485 Bus

General There are several ways in which the user can connect the communication module 
to the RS 485 bus:

Direct connection to the bus via a VW3A8306TF•• T-junction box
Connection to the bus via a splitter box
Connection to the bus via SCA type junction boxes

For Interference Protection: 

Use the Telemecanique cable with 2 pairs of shielded twisted conductors 
(references: TSXCSA100, TSXCSA200, TSXCSA500, VW3A8306TF••).

Keep the Modbus cable away from the power cables (at least 30 cm).

Create crossovers of the Modbus cable and the power cables at right-angles, if 
necessary.

The RS 485 standard allows variants of some characteristics:

Polarization
Line terminator
Number of slaves
Length of bus

The new Modbus specification, published in 2002 on the Modbus.org site, defines all these 
characteristics precisely. All new Telemecanique devices conform to this specification.

Note: For more information, consult guide TSX DG KBL F: "Electromagnetic 

Compatibility of Industrial Networks and Fieldbuses".
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Connection to 
the Bus via a Tee

The standard diagram corresponds to the Modbus specification published in 2002 
on the Modbus.org site (Modbus_over_serial_line_V1.pdf, Nov 2002) and in 
particular to the 2-wire multidrop serial bus diagram.

The LULC032-033 Modbus communication module conforms to this specification.

The simplified diagram is as follows:

Master

Slave 1 Slave 2

5 V

150 Ω 150 Ω

450 - 
650 Ω

450 - 
650 Ω

D1

Common

D0

LULC032 - LULC033LULC033

LUB../LUS.. - LU2B../LU2S..
LUTM
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 The characteristics for direct connection to the bus are as follows:

Designation Description

Type of trunk cable Single shielded twisted pair cable and at least a 3rd conductor

Maximum length of bus 1000 m at 19,200 bps with the Telemecanique TSX CSA•• cable

Maximum number of 
stations (without repeater)

32 stations, i.e., 31 slaves

Maximum length of tap-offs 20 m for one tap-off
40 m divided by the number of tap-offs on the multiple 
junction box

Bus polarization A 450 to 650 ohm pulldown resistor at the 5 V
A 450 to 650 ohm pulldown resistor at the Common

This polarization is recommended for the master. There is no 
polarization at the RS 485 terminal on the communication module.

Line terminator A 150 ohm resistor +/- 5%

Common polarity Yes (Common), connected to the protective ground in at least 
one point on the bus
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Connection to 
the Bus via a 
Splitter Box

 The connection diagram for connection to the bus via a splitter box is as follows: 

1 Master (PLC, PC or communication module)
2 Modbus cable depending on the type of master (with polarization integrated on the master 

side or on another part of the bus)
3 Modbus splitter box LU9 GC3
4 Modbus drop cables VW3 A8 306 R••
5 Line terminators VW3 A8 306 R
6 Modbus T-junction boxes VW3A8306TF•• (with cable)
7 Modbus cable (to another splitter box) TSX CSA•00 (replaces (5))

Note: It is advisable to place a line terminator at each end of the bus to avoid 

malfunctions on the communication bus. This means that a tee should not have a free 

connector. It is either connected to a slave or to the master, or there is a line terminator.

Note: It is important to connect the bus to the "IN" input (or the screw terminals on the 

bottom) of the splitter box. Connection to another splitter box is made via the "OUT" output.

4 36 4 65

4 4 4 4

1

2

7

5

OUT

IN

LUB../LUS.. LU2B../LU2S.. LUTM
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Connection 
Diagrams (PLC 
<=> Splitter Box)

The two diagrams below describe the connection between:
Channel 0 of the TSX CSY 21601 module and the LU9 GC3 splitter box using 
cable TSX SCY CM6030
PCMCIA card TSX SCP 114 and the LU9 GC3 splitter box using cable 
TSX SCP CX4030

Connection between TSX SCY 21601 module (channel 0) and splitter box LU9 GC3 
using cable TSX SCY CM6030: 

 

Note: Ensure that the 470 ohm resistors are connected to the 0 V and 5 V polarities 

correctly.

1 Green/White
2 White/Green

3 Orange/White
4 White/Orange

5 Brown/White
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Connection between PCMCIA/TSX SCP 114 card and LU9 GC3 splitter box using 
cable TSX SCP CX4030: 

 List of connection accessories:

1 Green/White
2 White/Green

3 White/Orange
4 Orange/White

5 Brown/White

Designation Catalog number

Modbus splitter box 10 RJ45 connectors and 1 
screw terminal

LU9 GC3

Modbus T-junction boxes With 0.3 m integrated cable VW3 A8 306 TF03

With 1 m integrated cable VW3 A8 306 TF10

Line terminators For RJ45 
connector

R = 150 ohms VW3 A8 306 R
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 List of connection cables:

List of Modbus connection accessories for RJ45 wiring system:

Designation Length (meters) Connectors Catalog number

Cables for 
Modbus bus

3 1 RJ45 connector and 1 
stripped end

VW3 A8 306 D30

0,3

2 RJ45 connectors

VW3 A8 306 R03

1 VW3 A8 306 R10

3 VW3 A8 306 R30

RS 485 double 
shielded twisted 
pair cables

100

Supplied without connector

TSX CSA 100

200 TSX CSA 200

300 TSX CSA 500

Type of master Interface with the master Description Catalog number

Twido PLC Mini-DIN RS 485 adaptor or 
interface module

3 m cable equipped with a mini-DIN 
connector and an RJ45 connector

TWD XCA RJ030

Screw terminal RS 485 
adaptor or interface module

3 m cable equipped with an RJ45 connector 
and stripped at the other end

VW3 A8 306 D30

TSX Micro PLC Mini-DIN RS 485 terminal 
port

3 m cable equipped with a mini-DIN 
connector and an RJ45 connector

TWD XCA RJ030

PCMCIA card 
(TSX SCP114)

Stripped cable TSX SCP CX4030

TSX Premium 
PLC

TSX SCY 11601 or TSX 
SCY 21601 module (25-pin 
SUB-D port)

Cable equipped with a 25-pin SUB-D 
connector and stripped at the other end (for 
connection to the screw terminals on the 
LU9GC3 splitter box)

TSX SCY CM6030

PCMCIA card 
(TSX SCP114)

Stripped cable TSX SCP CX4030

Fipio (LUFP1) or 
Profibus DP 
(LUFP7) or 
DeviceNet 
(LUFP9) gateway

RS 485 RJ45 Cable, equipped with 2 RJ45 connectors, of 
the following length:
  - 0.3 m VW3 A8 306 R03

  - 1 m VW3 A8 306 R10

  - 3 m VW3 A8 306 R30

Serial port PC PC with 9-pin male SUB-D 
RS 232 serial port

- RS 232/RS 485 converter TSX SCA 72

- 3 m cable equipped with an RJ45 connector 
and stripped at the other end (for connection 
to the screw terminals on the LU9GC3 splitter 
box)

VW3 A8 306 D30
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Connection to 
the Bus via SCA 
Junction Boxes

The connection diagram for connection to the bus via SCA junction boxes is as 
follows: 

1 Master (PLC, PC or communication module).
2 Modbus cable depending on the type of master (with polarization integrated on the master 

side or on another part of the bus).
3 Modbus cable TSX CSA•00.
4 TSX SCA 50 junction box (without line polarization).
5 TSX SCA 62 subscriber port (without line polarization).
6 Modbus drop cable VW3 A8 306.
7 Modbus drop cable VW3 A8 306 D30.

3

76

1

2

5 4

LUB../LUS.. LU2B../LU2S.. LUTM
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 List of connection accessories:

List of connection cables:

Designation Catalog number

Junction box
3 screw terminals and RC line terminator, connected with cable VW3 A8 
306 D30

TSX SCA 50

Subscriber port
2 15-pin female SUB-D connectors, 2 screw terminals, and RC line 
terminator, connected with cable VW3 A8 306 or VW3 A8 306 D30

TSX SCA 62

Designation Length (meters) Connectors Catalog number

Cables for 
Modbus bus

3 1 RJ45 connector and 1 stripped 
end

VW3 A8 306 D30

5 1 RJ45 connector and 1 15-pin male 
SUB-D connector for TSX SCA 62

VW3 A8 306

RS 485 double 
shielded twisted 
pair cables

100

Supplied without connector

TSX CSA 100

200 TSX CSA 200

300 TSX CSA 300
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List of Modbus connection accessories for junction box on screw terminals:

RJ45 Connector 
Pinout

The communication module is connected to the Modbus network with an RJ45 
connector in compliance with the following wiring:

Type of master Interface with the 
master

Description Catalog number

Twido PLC Screw terminal RS 485 
adaptor or interface 
module

Modbus cable TSX CSA100 or
TSX CSA200 or
TSX CSA500

TSX Micro PLC Mini-DIN RS 485 terminal 
port

Junction box TSX P ACC 01

PCMCIA card 
(TSX SCP114)

Cable equipped with a special 
connector and stripped at the other end

TSX SCP 
CX4030

TSX Premium PLC TSX SCY 11601 or 
TSX SCY 21601 module 
(25-pin SUB-D port)

Cable equipped with a 25-pin SUB-D 
connector and stripped at the other end

TSX SCY 
CM6030

PCMCIA card 
(TSX SCP114)

Cable equipped with a special 
connector and stripped at the other end

TSX SCP 
CX4030

Profibus DP (LA9P307) 
gateway

RS 485 RJ45 3 m cable equipped with an RJ45 
connector and stripped at the other end

VW3 A8 306 D30

Fipio (LUFP1) or Profibus 
DP (LUFP7) or DeviceNet 
(LUFP9) gateway

RS 485 RJ45 3 m cable equipped with an RJ45 
connector and stripped at the other end

VW3 A8 306 D30

Serial port PC PC with 9-pin male     
SUB-D RS 232 serial port

RS 232/RS 485 converter and 
Modbus cable

TSX SCA 72 and
TSX CSA100 or
TSX CSA200 or
TSX CSA500

Pin no. Signal

1 Do not connect

2 Do not connect

3 Do not connect

4 D(B) or D1

5 D(A) or D0

6 Do not connect

7 Do not connect

8 0 V.L
RJ45

8

1
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Technical Characteristics
Introduction to the Technical Characteristics

 Introduction In addition to information about the module's conditions of use and technical 
characteristics, this chapter provides instructions on how to replace an LULC031 
module with an LULC032-033.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Conditions of Use and Technical Characteristics 36

Replacing an LULC031 Module with an LULC032-033 Module 39
35
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Conditions of Use and Technical Characteristics

 The characteristics of the LULC032-033 Modbus communication module are as 
follows:

Conditions of Use
Characteristics of the 24V  and 24V Aux power supply circuits
Characteristics of the outputs (OA1, OA3 and LO1) and logic inputs (LI1 and LI2)

The communication characteristics (module Modbus port) are also described.

Conditions of 
Use

The conditions of use for the LULC032-033 Modbus communication module are as follows:

24V  Power 
Supply Circuit

The characteristics of the LULC032-033 Modbus communication module 24 V  
power supply circuit are as follows:

Certification UL, CSA

Conformity to standards IEC/EN 255-6, UL 508, CSA C22-2 No. 14

European Community 
Directives

 marking. Satisfies the essential requirements of the low voltage 
(LV) machinery and electromagnetic compatibility (EMC) directives. 

Temperature of the 
ambient air around the 
device

Storage °C - 40 ... + 85

Operation °C - 25 ... + 55

Supply voltage
Unominal V 24 V 

Operating range V 20 ... 28

Maximum current drawn A 1

Resistance to microbreaks ms 2
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24 V Aux power-
supply circuit

The characteristics of the LULC032-033 Modbus communication module 24 V Aux 
power supply circuit are as follows:

Logic Outputs 
OA1, OA3 and 
LO1

The characteristics of the LULC032-033 Modbus communication module outputs 
are as follows:

Supply voltage
Unominal V 24 V 

Operating range V 20 ... 28

Maximum current drawn mA 30

Resistance to microbreaks ms 3

Nominal output values
Voltage V 24 V 

Current mA 500

Output limit values
Voltage V 20 ... 28

Current mA 500

Coincidence factor of the 3 
outputs

% 66

Output response time (register 704)
(Time between the request start bit and the change in 
the output state)

ms

 5 (LUCA/B/C/D)
15 (LUCM)
30 (LUCBT/DT)
45 (LUCMT)
with stop bit

Protection

Against overvoltage Yes

Against inversions Yes

Against short-circuits 
and overloads

Electronic circuit-breaker 
with automatic reset

Number of operating cycles In millions of operating cycles 15

Maximum rate In operating cycles per hour 3600
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Logic inputs LI1 
and LI2

The characteristics of the LULC032-033 Modbus communication module inputs are 
as follows:

Communication 
(Modbus Port)

The technical characteristics of the LULC032-033 Modbus communication module 
Modbus port are as follows:

* All versions (except LULC032 < V1.3: factory-configured with "No parity").

Nominal input values
Voltage V 20 ... 28 (positive logic)

Current mA 7

Input limit values

At state 1
Voltage V 16

Current mA 6

At state 0
Voltage V 5

Current mA 2

Response time
Change to state 1 ms 10 +/- 30 %

Change to state 0 ms 10 +/- 30 %

Type of input Resistive

Protection gl fuse A 1

Factory configuration

Physical interface 1 Multidrop RS 485

Connections RJ45 on the front panel

Connection pinout
Schneider 
standard

D1 (DB) <--> pin 4
D0 (DA) <--> pin 5
OVL <--> pin 8

Protocol Modbus RTU

Physical address Range 1 to 31 (address 0 not permitted) 1

Logical address Range 1 to 31 (addresses 32 to 247 not accessible)

Transmission speed Bps
1200, 2400, 4800, 9600, 19200 (automatic 
configuration up to this value)

19200

Parity Even, Odd (1 stop bit). No parity (1 or 2 stop bits) Even*

Turnaround time ms

   5 (LUCA/B/C/D)
130 (LUCM)
   7 (LUCBT/DT)
140 (LUCMT)
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Replacing an LULC031 Module with an LULC032-033 Module

Mounting The section below presents the LULC031, LULC032 and LULC033 module 
characteristics in the form of tables.

Mounting modules in different types of base:

Combining modules with a control unit:

Controlling the I/O Control of outputs OA1 and OA3on LULC031 and LULC032-033:

Control of output LO1 on LULC031 and LULC032-033:

Reading inputs LI1 and LI2 on LULC031 and LULC032-033:

Control of outputs 13 and 23 on LULC031 and LULC032-033:

 LULC031 LULC032 LULC033

Starter-controller
LUB••/LU2B••

 
Starter

LUS••/LU2S••

Yes No Yes

Controller
LUTM•0BL

No Yes Yes

LULC031 LULC032-033

LUC•••BL only
LUC•••BL only with code date > 0406

(Hardware locating device)
LUC•T1BL only

(Hardware locating device)

LULC031 LULC032-033

Starter-controller
LUB••/LU2B••

Starter-controller
LUB••/LU2B••

Controller
LUTM•0BL

Yes Yes Yes

LULC031 LULC032-033

Yes Yes Yes

LULC031 LULC032-033

No Yes Yes

LULC031 LULC032-033

No Yes Yes
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Electrical 
Connection

The LULC031 and LULC032-033 module terminals look like this:

LULC031

LULC032
LULC033

2 additional inputs, reduction in the number of commons

LO1 COM + - + -

24V Aux24V =
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Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1291 of 1899



Technical Characteristics

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual
Communication 
Configuration 

The address is selected using switches:

* All versions (except LULC032 < V1.3: factory-configured with 'No parity').

LULC031

Speed: 19200 baud - Parity: none/1 stop bit

(1) Least significant bit

LULC032
LULC033

Speed: 19200 baud - Parity: even*/1 stop bit

Note: The speed and the parity are calculated automatically by the module. The 

speed indicated is a maximum value.

1

1
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Software 
Configuration

Fallback mode on loss of communication (value of default register):

Indication of communication losses according to the fallback modes:

Firmware version number:

Firmware version compatibility:

* and later versions.

Starter-controller
LUB••/LU2B••

Starter 
LUS••/LU2S••

Controller
LUTM•0BL

LULC031 682 = 0
No detection of loss of 

communication
-

LULC032 -
681 = 6000 (timeout = 60 seconds)

682 = 2 (fallback mode = forced stop)

LULC033
681 = 6000 (timeout = 60 seconds)

682 = 2 (fallback mode = forced stop)

LULC031 LULC032-033

Forced stop mode: Fault indicated
Other modes: Alarm indicated

Any mode: Alarm indicated
Acknowledgment via register 703 bit 3

LULC031 LULC032-033

Register 62 = version no. x 100 Register 62 = version no. x 10,000

Product versions

LULC03• LUTM LUCM LUCMT

LULC031 V2.3 --- V1.05, V1.06, 
V1.10*

---

LULC032

V1.1 V1.1 --- V2.06

V1.2 V1.2* --- V2.10, V2.11*

V1.3 V1.2* --- V2.11*

LULC033 V2.2 V1.2* V1.10* V2.11*

Note: If you are combining an LULC033 module with a multifunction control unit 

(LUCM) on a power base, you must reinitialize the LUCM on first use.
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Software Implementation
Introduction to Software Implementation

Introduction Once the LULC032-033 Modbus communication module hardware implementation 
phase is complete, the software implementation can begin. It focuses on 
configuration (the various operating modes), and the function parameters to be set 
(e.g., protection, current measurement, etc.).

What's in this 
Part?

This part contains the following chapters:

Chapter Chapter Name Page

3 Starting up the Module via the Registers 45

4 Fault and Warning Management 59

5 Configuration of Predefined Functions 67
43
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Starting up the Module via the 
Registers
Introduction to Start-up via the Registers

Introduction This chapter describes how to start up the LULC032-033 communication module by 
means of the Modbus registers. It provides general information, describes the data-
exchange format, the product’s factory configuration and how it can be customized, 
and also the Modbus read and write requests.

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

General Information on Start-up via the Registers 46

Data-Exchange Format 47

Factory Configuration 49

Customizing Your Configuration 50

Modbus Requests and Programming Examples 56

Use of the Main Registers for Simplified Management 58
45
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General Information on Start-up via the Registers 

 All the LULC032-033 communication module settings are implemented - or simply 
displayed - via the Modbus registers.

Access to 
Parameters

The module I/O parameters are set by one of the following three methods:
The Modbus RJ45 port, via the application PLC
The LUCM multifunction control unit’s terminal port
Locally, via the LUCM multifunction control unit’s keypad
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Data-Exchange Format

Modbus Format Communication is based on the slave Modbus RTU protocol.

The data format is as follows:

Initialization Initialization consists of two phases:

Read-Write 
Zones

The memory zone from 0 to 19,999 can be accessed by the client.

- Reading the zone of a 'Reserved' register (or non-set) causes a correct response 
(value 0).

- Writing to the zone of a 'Reserved' register causes a correct response (value 0). 
The write operation is not taken into account and the contents remain equal to 0.

- Writing to the zone of a 'Read only' register causes a response with an exception 
code (code 03). 

The memory zone 2000 is private and therefore reading/writing is not authorized. All 
accesses will be signaled by an exception code (code 02).

1 start bit 8 data bits 1 parity bit 1 stop bit

Note: The detailed format of these requests is explained on the www.Modbus.org site.

When the auxiliary 24 V is powered up, the LULC032-033 Modbus communication 
module is initialized:

The addressing is taken into account.
The type of control unit is taken into account.

At the end of the initialization phase, the LULC032-033 Modbus communication 
module automatically identifies the configuration parameters (speed and parity) of 
the RS 485 link as soon as traffic is detected on the network.
After analysis of up to 20 frames at a speed of 19,200 baud, initialization continues 
(at 1200 baud, the number of frames is higher):

The default or configured speed is taken into account.
The Master parity is taken into account.

T
im

e
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Exception Code The presence of an exception code is indicated by the report from the PLC (refer to 
the Modbus master module documentation).

The Modbus exception codes supported are as follows:

Speed and Parity The recognized values are as follows:

* All versions (except LULC032 < V1.3: factory-configured with "No parity").

TSX Micro or 
Premium 
Platform

Applications for Micro and Premium PLCs are designed and implemented using PL7 
software.

READ_VAR or WRITE_VAR requests (see Modbus Requests and Programming 
Examples) are used to read or write respectively the value of one or more 
consecutive objects of the same type (bit, word), in PL7 language.

Value of the exception code Name Comment

Hexadecimal Decimal

0x01 1 Illegal function Unknown request code

0x02 2 Illegal data address

Register address invalid
Access to the private memory zone 
(address ≥ 20000)
Writing to a "read-only" register

The memory zone is prohibited in both 
read and write modes

0x03 3 Illegal data value
Invalid value

The write command is interrupted

 Possible values Factory value

Speed 1200, 2400, 4800, 9600 and 19,200 baud. 19,200 baud

Parity Even, odd, no parity (parity bit deleted). Even*

Note: For more details concerning Modbus communication programming within a 

TSX platform, refer to the PL7 online help, Communication Volume 2/Modbus 

communication.
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Factory Configuration

The communication module parameters are set in order to determine:
The operating mode
The reset mode for thermal overload faults
The correspondence between the communication module outputs and the LUTM 
controller inputs

 The parameter registers (Modbus protocol) are accessible in read/write mode. The 
factory-set values are as follows:

Topic Register Factory 
value

Meaning

Reset mode for thermal overload fault 602.0 1 "Manual" mode

Enable communication between 
LUCM/MT and LULC032

602.4 1 Communication active

Fallback mode for control outputs on 
loss of communication

682 2
Forced stop
Power base: OA1 and OA3 at 0
Controller base: 13 and 23 at 0

Local operating mode or via the bus 
with the LUTM and LULC032

683 0
Mode for controlling the LUTM controller outputs 
"remotely via the bus"

Inversion of the LULC032 outputs 684 0 The state of the outputs is the image of the control bits

On power base, assignment of:

   - Output LO1
   - Output OA1
   - Output OA3

685 LSB
686 LSB
686 MSB

2
12
13

LO1 is the state of control bit 700.0
OA1 is the state of control bit 704.0
OA3 is the state of control bit 704.1

On controller base, assignment of:

   - Output 13
   - Output 23

687 LSB
687 MSB

12
13

13 is the state of control bit 704.0
23 is the state of control bit 704.1

Recovery mode after stopping 688 0
The outputs revert to the state they were in before the 
power cut.

Control unit ID 690 0 The control unit is identified automatically

Note: For more information, refer to the "TeSys U Communication Variables" 

User’s Manual.
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Customizing Your Configuration

 You can use the factory settings (see Factory Configuration) or customize your 
configuration.  

The following parameters can be set:
Control unit configuration
Control unit ID
Timeout duration
Fallback mode 
Control mode with a LUTM controller.
Inversion of the output states
Assignment of outputs LO1, OA1, OA3, 13 and 23
Recovery after stopping
Control unit forcing

Control unit 
configuration 
(Reg 602)

Register 602 (accessible in read/write mode) is used to configure the control unit 
(reset mode 602.0-2, and communication 602.4).

 WARNING
UNEXPECTED OPERATION

A configuration can be loaded or edited via both Modbus ports (via the communication 

module or via the control unit LUCM). One configuration can then overwrite another, as 

the system does not prevent such an action. The result is not certain.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

Reg• Value Comment

602.0 1 Resetting is manual (by default). Bits 1 and 2 are at 0. 

0 You have activated either bit 1 (remote reset) or bit 2 (automatic reset)

602.4 1 Communication with the LUCM/MT multifunction control unit has been activated.

0 When forced to 0, this bit inhibits communication between the LUCM/MT 
multifunction control unit and the LULC032-033 Modbus communication module.
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Control unit 
configuration 
(Reg 680)

The control unit is identified each time the communication module is powered up. 

However, the multifunction control unit memorizes the reference of the 
communication module assembled with it.

To use a multifunction control unit on its own, once it has been used with a 
communication module, identification register 680 is reinitialized locally via the 
keypad in the menu (Id = 0) or via the remote LUCM Modbus terminal port (value 0 
written to register 680). 

Timeout 
Duration (Reg 
681)

Register 681 (accessible in read/write mode) is used to set or read the value of the 
timeout on loss of communication with the PLC. Following loss of communication, 
the timeout corresponds to the time before switching to fallback mode.   Loss of 
communication results in a warning, which is signaled by register 460 = 109.

Fallback mode 
(Reg 682)

Register 682 (accessible in read/write mode) is used to configure the fallback mode 
in the event of loss of communication with the PLC.
 

Reg• Value Range Unit Factory 
value Comment

681 - 0 - 65535 10 ms 6000 Value of timeout
The value 0 represents a time of zero.

Register 682 Value Fallback Mode

0 Ignored

1 Freeze outputs

2 Stop

3 Signal comm loss warning

4 Force run forward

5 Force run reverse

 WARNING
AUTOMATIC RESTART OF THE MOTOR 

When communication stops,outputs OA1-OA3 take the status corresponding to 

the selected fallback mode (register 682), but command bits 704.0 and 704.1 are 

not modified.

During the loss of communication warning (register 703 or push button on the 

controller), the motor will restart automatically if command bits 704.0 or 704.1 have 

not been reset to zero first by the PLC application.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
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Description of the different fallback modes:

Fallback Mode Loss of Communication Communication Recover Loss of Communication 
Acknowledgement

Ignored
(reg 682 = 0)

No detection of the loss of 
communication

No detection of the loss of 
communication No acknowledgement of the 

loss of communication OA1 and OA3 keep their 
status

OA1 and OA3 keep their 
status

Freeze outputs
(reg 682 = 1)

OA1 and OA3 keep their 
status

OA1 and OA3 keep their 
status

On rising edge by bit 703.3 
(do not leave set to 1)

ERR LED blinking on the front 
face

ERR LED blinking on the front 
face

Once the acknowledgement is 
done, the last command stored 
in register 704 is enabled

Every new On/Off command 
is stored but with no impact 
on OA1 and OA3

ERR LED switches off

Stop
(reg 682 = 2)

OA1 and OA3 are forced to 0 OA1 and OA3 are forced to 0 On rising edge by bit 703.3 
(do not leave set to 1)

ERR LED blinking on the front 
face

ERR LED blinking on the front 
face

Once the acknowledgement is 
done, the last command stored 
in register 704 is enabled

Every new On/Off command 
is stored but with no impact 
on OA1 and OA3

ERR LED switches off

Signal comm loss 
warning
(reg 682 = 3)

OA1 and OA3 keep their 
status

OA1 and OA3 keep their 
status

On rising edge by bit 703.3 
(do not leave set to 1)

ERR LED blinking on the front 
face

ERR LED blinking on the front 
face

ERR LED switches offEvery new On/Off command 
is considered and has an 
impact on OA1 and OA3

Force run forward
(reg 682 = 4)

OA1 is forced to 1
OA3 is forced to 0

OA1 is forced to 1
OA3 is forced to 0

On rising edge by bit 703.3 
(do not leave set to 1)

ERR LED blinking on the front 
face

ERR LED blinking on the front 
face

Once the acknowledgement is 
done, the last command stored 
in register 704 is enabled

Every new On/Off command 
is stored but with no impact 
on OA1 and OA3

ERR LED switches off

Force run reverse
(reg 682 = 5)

OA1 is forced to 0
OA3 is forced to 1

OA1 is forced to 0
OA3 is forced to 1

On rising edge by bit 703.3 
(do not leave set to 1)

ERR LED blinking on the front 
face

ERR LED blinking on the front 
face

Once the acknowledgement is 
done, the last command stored 
in register 704 is enabled

Every new On/Off command 
is stored but with no impact 
on OA1 and OA3

ERR LED switches off

Note: The red 'ERR' LED flashes to indicate a loss of communication (fault on timeout).
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Control Mode 
(Local/Bus) with 
an LUTM 
Controller 
(Reg 683)

Control of outputs 13 and 23 on the LUTM controller depends on the operating mode 
selected in register 683.

Inversion of 
output states 
(Reg 684) 

Depending on requirements (signaling, run, stop, etc.), it is possible to assign NO or 
NC behavior to outputs OA1, OA3 and LO1, by configuring register 684.

To do this, define the output concerned ==> register 684.

Modifying 
Output 
Assignments

The tables below show how the assignments of outputs LO1, OA1, OA3, 13, and 23 
can be modified. To modify the assignments (factory values), write a different value 
(0 to 45), referring to the 'TeSys U Communication Variables' User’s Manual.

Value Operation Comment

0
'Remote via 
the bus' mode

Outputs 13 and 23 are only controlled by the bus.
The state of inputs I.1 and I.2 does not affect outputs 13 and 23.

1 'Local' mode
Outputs 13 and 23 are only controlled by inputs I.1 and I.2.
Commands via the bus are not taken into account.

2
'Mixed' mode 
(input I.10 has 
priority)

'Local' mode if I.10  = 1
Outputs 13 and 23 are only controlled by inputs I.1 and I.2.
Commands via the bus are not taken into account.

'Remote via the bus' 
mode if I.10  = 0

Outputs 13 and 23 are only controlled via the bus, from the PLC.
The state of inputs I.1 and I.2 does not affect outputs 13 and 23.

Note: Commands transmitted during communication are passed directly to the 

output relays, without wiring between the communication module outputs and 

inputs I.1 and I.2.

Power base Bit

      Invert output OA1 
      Invert output OA3 
      Invert output LO1 

_.0 = 1
_.1 = 1
_.2 = 1

 WARNING
UNEXPECTED OPERATION

Before modifying an output's assignment by means of parameterization, you must 

note the following information. Otherwise, you run the risk of unexpected 

operation.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
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Register 704 is used for controlling the motor-starter. The following are associated 
with this register: functions for monitoring loss of communication, fallback mode 
(register 682), reflex functions or recovery mode after stopping (register 688). Only 
the outputs activated by bits 704.0 and 704.1 benefit from these functions. 

In addition, command bits 704.0 and 704.1 are independent and can be activated 
simultaneously.

Using register 700 to activate outputs is comparable with unconditional forcing.

Setting the parameters of output LO1 (Reg 685 LSB)

Assignment/control (factory value) of output LO1 on the LULC032 Modbus 
communication module is as follows:

Setting the Parameters of Output OA1 (Reg 686 LSB)

Assignment/control (factory value) of output OA1 on the LULC032-033 Modbus 
communication module is as follows:

Setting the Parameters of Output OA3 (Reg 686 MSB)

Assignment/control (factory value) of output OA3 on the LULC032-033 Modbus 
communication module is as follows:

Setting the Parameters of Output 13 (Reg 687 LSB)

Assignment/control (factory value) of output 13 on the LUTM controller is as follows:

Setting the Parameters of Output 23 (Reg 687 MSB)

Assignment/control (factory value) of output 23 on the LUTM controller is as follows:

Reg• Bit Value Factory value Comment

685 0 to 7 0 to 45 2 Output LO1 = state of register 700.0 

Reg• Bit Value Factory value Comment

686 0 to 7 0 to 45 12 Output OA1 = state of register 704.0 

Reg• Bit Value Factory value Comment

686 8 to 15 0 to 45 13 Output OA3 = state of register 704.1

Reg• Bit Value Factory value Comment

687 0 to 7 0 to 45 12 Output 13 = state of register 704.0 

Reg• Bit Value Factory value Comment

687 8 to 15 0 to 45 13 Output 23 = state of register 704.1 
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Recovery mode 
(Reg 688)

If you use register 704 to control outputs OA1-OA3, writing the value 1 to register 
688 allows you to lock the motor and prevent it restarting following the occurrence 
of certain events:

Loss followed by restoration of 24V DC (outputs OA1-OA3)
Change in position of rotary knob on power base followed by return to Ready position.

When one of these events occurs, command bits 704.0 and 704.1 (outputs OA1-OA3) are 
forced to 0 automatically. As long as one of these events remains pending, if values are 
written to register 704, the module will return exception code 02. Once these conditions 
have disappeared, control of the motor can be restored by sending a new run command.

Forcing control 
unit (Reg 690)

The control unit is identified automatically, but identification can be forced.
 

 

 WARNING
AUTOMATIC RESTART OF THE MOTOR

In the case of cyclic writing to register 704 (e.g., an LUFP• gateway in its 

predefined configuration), this monitoring function must be used with caution. The 

application program must take this state into account and request that bits 704.0 

or 704.1 are written to 0. Otherwise, when this event disappears, the motor will 

restart automatically.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.

Value Comment

0 Default value. The system automatically identifies the type of control unit connected 
(standard, advanced, multifunction).

1 If the value is set to 1, this deactivates automatic identification and forces 
identification of a standard or advanced control unit.

2 If the value is set to 2, this deactivates automatic identification and forces 
identification of a multifunction control unit.

Note: (Read/Write) registers 681 to 690 can also be accessed via the LUCM keypad.
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Modbus Requests and Programming Examples

Modbus 
Requests

The recognized Modbus requests are as follows:

The maximum number of registers per request is limited to 100.

Code value
Name Comment

Hexadecimal Decimal

0x03 3 Read multiple registers Read mode

0x06 6 Write single register
Write mode

0x10 16 Write multiple registers

0x2B 43 Read register identification
Read mode for identifying the 
LULC032-033 Modbus 
communication module

Note: The 'Broadcast' function is supported. To use it, a write operation (code 6 or 

16) to address 00 is necessary.

 WARNING
UNEXPECTED OPERATION

Use of this device on a Modbus network that uses the broadcast function should 

be considered with caution.

This device has a large number of registers that must not be modified during 

normal operation.

Unintended writing of these registers by the broadcast function may cause 

unexpected and unwanted product operation.

For more information, refer to the 'Internal Communication Variables' User’s Manual.

Failure to follow these instructions can result in death, serious injury, or 
equipment damage.
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Example of a 
Read Operation

The example below describes a READ_VAR request, within a TSX Micro or 
Premium platform, in order to read the motor-starter states at address 4 (slave no. 
4) contained in internal word MW0:
  

1 Address of the module with which you wish to communicate: 3 (module address), 0 
(channel), 4 (module address on the bus)

2 Type of PL7 objects to be read: MW (internal word) 
3 Address of the first register to be read: 455 
4 Number of consecutive registers to be read:  1
5 Word table containing the value of the objects read: MW0:1
6 Read report: MW100:4

Example of a 
Write Operation

The example below describes a WRITE_VAR request, within a TSX Micro or 
Premium platform, in order to control a motor-starter by sending the content of 
internal word MW 502:
  

1 Address of the module with which you wish to communicate: 3 (module address), 0 
(channel), 4 (module address on the bus)

2 Type of PL7 objects to be written: MW (internal word)
3 Address of the first register to be written: 704
4 Number of consecutive registers to be written:  1
5 Word table containing the value of the objects to be sent: MW502:1
6 Write report: MW200:4
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Use of the Main Registers for Simplified Management

 Before implementing a motor-starter, it is useful to know which of the main registers 
are invoked, and in what order. 

Diagram of 
Register Usage

The diagram below provides basic implementation information, using the following 
registers: configuration, control and monitoring (system state, measurements, faults 
and warnings, acknowledgment). Starting with the factory configuration 
(predefined), you will easily be able to follow or anticipate how your system behaves. 

LUB

or

or

LUS

LUTM

Control
(Register 704)

Monitoring

(Register 455)

(System status)

Monitoring (Measurement)
Control (Acknowledgment)

Writing in 
the 
starter…

Reading 
the system 
status…

Check if the current 
value is correct

If an error has 
been detected, 
get more 
information 
with …

To be used, if needed, 
to unlock the system

Compulsory circuit
Optional circuit

(Warnings)Monitoring

Register 460 : Warning code, or
Register 461 : Warning type

Bit 704.0 : Motor run forward command
Bit 704.1 : Motor run reverse command

Register 466 : Average current ratio

Bit 703.3 : Warning reset command
Bit 704.3 : Fault reset command

Configuration (Factory setting)

Monitoring (Faults)

Register 451 : Fault code, or
Register 452 : Fault type

Bit 455.2 : System fault
Bit 455.3 : System warning

Bits 455.8 : Motor average current ratio
to 455.13

Registers 685-6-7 : Communication module output
assignment (LO1, OA1-3, 13-23)

Register 602 : Fault reset mode (Manual)
Register 681 : Timeout before fallback is initiated
Register 682 : Fallback on communication loss
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Fault and Warning Management
Introduction to Faults and Warnings

 This chapter shows how to manage the various types of fault and warning that may 
occur.  

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Displaying Faults 60

Application Faults 61

Warnings - Loss of Communication 63

Internal Faults 65
59
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Displaying Faults

 The presence of a fault is signaled by various indicators:

State of the LEDs on the LULC032-033 Modbus communication module

With a power base:

State of the power base rotary knob (0 or "trip")
State of the output relays

With a controller base:

State of the LEDs on the controller base
State of the output relays

With a standard or advanced control unit:

Internal signals sent to the LULC032-033 Modbus communication module

With a multifunction control unit:

Warning
Message(s) displayed on-screen
Internal dialog with the LULC032-033 Modbus communication module

Presence of an exception code (report from the PLC). See p. 48.

Note: The warning and the fault are taken into account in the relevant registers. 

For more information, refer to the "TeSys U Communication Variables" User’s 

Manual: fault monitoring registers (450 to 452) and warning monitoring registers 

(460 to 461). 
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Application Faults

Acknowledgement 
of Application 
Faults

The possible application faults are listed below. Their reset (or acknowledgment) 
method can be: manual/automatic/remote.

Overload Fault 
with LU•B•/LU•S• 
Power Base

Following a thermal overload fault, either the rotary knob or the blue pushbutton on 
the front panel can be used, irrespective of which reset mode has been configured.

Application faults

Registers
LULC032 
LULC033

LUCM• LUTM

Fault 
acknowledgment

451
Fault 
number

452
Fault bit

"ERR" (line 2) "FAULT"

Short-circuit fault 1 _.0 = 1

Off

DC -
Manual reset

Overcurrent fault 2 _.1 = 1 I>> -

Thermal overload fault 4 _.3 = 1 Overload -

According to the 
reset mode 
configured in register 
602

Application fault in the LUCM• 
multifunction control unit

3 and 5 to 
12

Refer to the User’s Manual 
for the LUCM••BL or LUCMT1BL multifunction control unit

Configuration register Reset (acknowledgment) Method

602.0 = 1

"Direct "manual"
With the rotary knob on LU•B•
With the blue pushbutton on LU•S•

"Remote "manual"
With the LU9 AP•• kit on LU•B•
With the LU9 •• kit on LU•S•

602.1 = 1 "Remote"
Acknowledgment by bit 704.3
This bit is active on rising edge and must be reset to 0 by 
programming.

602.2 = 1 "Automatic" Managed by the control unit
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Overload Fault 
with LUTM 
Controller Base

Following a thermal overload fault, either the blue pushbutton on the front panel or 
input I.5 can be used, irrespective of which reset mode has been configured.

Configuration register Reset (acknowledgment) Method

602.0 = 1

"Local "manual" With the blue pushbutton on the front panel

"Remote "manual"
With the reset button on the front of the rack or control panel 
(via Input I.5)

602.1 = 1 "Remote"
Acknowledgment by bit 704.3
This bit is active on rising edge and must be reset to 0 by 
programming.

602.2 = 1 "Automatic" Managed by the control unit

Note: The reset mode must be configured.
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Warnings - Loss of Communication

Warning 
Acknowledgment

List of possible warnings.

 

Warnings

Registers
LULC032 
LULC033

LUCM• LUTM

Acknowledgment of a 
warning

460
Warning 
number

461
Warning 
bit

"ERR" (Line 1) "FAULT"

Thermal overload warning 4 _.3 = 1 -
Overload 
warning

-
Automatic when the 
overload is less than 85%

Loss of communication with 
the master warning

109 _.15 = 1 Comm Loss -

Acknowledgement by bit 
703.3
This bit is active on rising 
edge and must be reset to 
0 by programming.

LUCM• multifunction control 
unit warning

2 and 
4 to 13

Refer to the User’s Manual 
for the LUCM••BL or LUCMT1BL multifunction control unit.

F
la

s
h

in
g

Warnings

Registers
LULC032 
LULC033

LUCM• LUTM

Acknowledgment of a 
warning

460
Warning 
number

461
Warning 
bit

"ERR" (Line 2) "FAULT"

LUTM external warning 
indicated by I.6 changing to 0

201 _.15 = 1 - Warn-M201
Automatic with I.6 
returning to 1
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Recovery After 
Loss of 
Communication

After acknowledgment by setting bit 703.3 to 1, recovery occurs according to the 
states of control bits 704.0 and 704.1.
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Internal Faults

 Acknowledgment 
of Internal Faults

List of possible internal faults.

Internal faults

Registers LULC032
LULC033 LUCM• LUTM

Fault acknowledgment

451
Fault 
number

452
Fault bit

"ERR" (Line 2) "FAULT"
Fault on the LULC032-033 
Modbus communication module

14 -

Off

M14 -

Power down and then 
power up the LULC032-
033 and the LUCM•

LULC032-033 Modbus 
communication module not 
installed or not supplied with 
power, or loss of communication 
with the module

15 - M15 -

Internal fault in the LUC•• 
control unit

54 _.11 = 1 M54 -

Fault in the LUCM• 
multifunction control unit

51 to 53, 
55 to 63

Refer to the User’s Manual 
for the LUCM••BL or LUCMT1BL multifunction control unit.

Write-to-EEPROM fault 100 _.13 = 1 On M100 -
Power down and then power 
up the LULC032-033

Communication fault with the 
LUCM• multifunction control unit

101 _.12 = 1 On M101
Power down and then power 
up the LULC032-033

Checksum fault in EEPROM 102 _.13 = 1 On M102 Rising edge on 704.3=1

EEPROM configuration fault 104 _.13 = 1 On M104 Rising edge on 704.3=1

Communication fault with the 
LUTM controller base

105 _.13 = 1 On M105
Power down and then power 
up the LULC032-033

Communication fault with the 
LULC032-033 module

205

_.13 = 1 On -

Power down and then 
power up the LUTM

No control unit 206
Power down and then 
power up the LUTM
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Configuration of Predefined 
Functions
Introduction to Predefined Functions

 This chapter describes the predefined functions. 

What's in this 
Chapter?

This chapter contains the following topics:

Topic Page

Description of Reflex Stop Functions 68

Use of Reflex1 and Reflex2 70
67
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Description of Reflex Stop Functions

 The reflex stop ensures accurate repeated position control, unhindered by the bus 
and PLC scan times. 

There are two types of reflex stop function:
Reflex1: "Reflex stop 1" function
Reflex2: "Reflex stop 2" function

Description of 
Reflex1

Sensor no. 1 (logic input LI1) directly controls motor stopping.

After a new run command (stop command then run command), the motor restarts 
even if something is still detected (LI1=1).

Data sequence

1 Bus 2 Sensor no. 1 (LI1)

Note: In the case of a reversing starter, the reflex stop works in both directions.

1

2

Time

Data from sensor no. 1 (LI1)
= part present

Command coming from the bus (Reg 704)

Motor control signal from the starter
68 1743234  03/2008
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Description of 
Reflex2

Sensor no. 1 (logic input LI1) controls motor stopping in forward mode.

Sensor no. 2 (logic input LI2) controls motor stopping in reverse mode.

After a new run command (stop command then run command), the motor restarts 
even if something is still detected (LI1 or LI2 = 1).

1 Bus 2 Sensor no. 1 (LI1) 3 Sensor no. 2 (LI2)

Note: Sensor no. 2 (LI2) does not affect forward mode and sensor no. 1 (LI1) does 

not affect reverse mode.

3

1

2

1743234  03/2008 69
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Use of Reflex1 and Reflex2

 To use a "reflex stop" function, it must be selected in the register of the output to be 
monitored.

Reflex1.Fw This function is active on a rising edge and not on the level.

Reflex 
function

Direction of motor rotation
Value 

of Reg•

LUB••/S•• - LU2B••/
2S•• base

LUTM•• 
base

Output
LO1

Outputs
OA1
OA3

Outputs
13
23

Reflex1
Reflex1.Fw = forward 8

Reg685 
(LSB)

Reg686 
(LSB) 
(MSB)

Reg687 
(LSB) 
(MSB)

Reflex1.Rev = reverse 9

Reflex2
Reflex2.Fw = forward 10

Reflex2.Rev = reverse 11

Note: Before using the "reflex stop" functions, outputs OA1/OA3 must first be 

assigned to the forward/reverse directions. This selection is made in register 686. 

By default, OA1 is assigned to forward and OA3 to reverse.

.Fw

LI1 = 1 stops the motor, irrespective of the chosen direction of operation.

After a new run command (stop command followed by a run command),

even if logic input LI1 = 1,

the motor restarts in the chosen direction.

Note: Logic input LI2 is not used.
70 1743234  03/2008
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Reflex1.Rev This function is active on a rising edge and not on the level.

Reflex2.Fw This function is active on a rising edge and not on the level.

Reflex2.Rev This function is active on a rising edge and not on the level.

.Rev

LI1 = 1 stops the motor, irrespective of the chosen direction of operation.

After a new run command (stop command followed by a run command),

even if logic input LI1 = 1,

the motor restarts in the chosen direction. 

Note: Logic input LI2 is not used.

.Fw

Logic input LI1 = 1 stops the motor in forward mode.
Logic input LI2 = 1 stops the motor in reverse mode.

After a new run command (stop command followed by a run command),

even if logic input LI2 = 1,

the motor restarts. 

Note: Logic input LI2 does not affect forward mode and logic input LI1 does not 

affect reverse mode.

.Rev

Logic input LI2 = 1 stops the motor in reverse mode.
Logic input LI1 = 1 stops the motor in forward mode.

After a new run command (stop command followed by a run command),

even if logic input LI2 = 1,

the motor restarts. 

Note: Logic input LI2 does not affect forward mode and logic input LI1 does not 

affect reverse mode.
1743234  03/2008 71
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A
Acknowledgement

Application Fault, 61
Acknowledgment

Internal Fault, 65
Warning, 63

Addressing, 17, 41
Application Faults, 61

C
Cables, 31, 33
Conductor, 24
Connection, 15

SCA Junction Box, 32
Splitter Box, 28
Tee (Direct), 26

Connectors, 15
Control Mode, 53
Control unit

configuration, 50
Forcing, 55
Identification, 51

Control unit (LUC...), 14
Controller Base, 18, 20
Cords, 31, 33
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D
Data Exchange

Exception Code, 48
Format, 47
Initialization, 47

Diagram of the Module, 15

E
Electrical Connection, 19
Exception Code, 48

F
Fallback mode, 51
Faults, 60
Forcing

Control unit, 55

I
Identification

Control unit, 51
Indicator Lights, 15, 16
Input, 38
Input (on Diagram), 15
Internal Faults, 65
Inversion

Output State, 53
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J
Junction Box, 34

L
LEDs, 15, 16
Link

Prewired, 22
Wire-to-Wire, 23

Loss of Communication, 64
Loss of communication, 51
LUCA, 14
LUCB/C/D, 14
LUCM, 14, 20
LULC031, 15, 39

M
Modbus Format, 47
Modbus Port, 38
Modbus Request, 56

Read, 57
Write, 57

Module, 29
Module Functions, 13

O
Order of Mounting, 18
Output, 37

Setting, 53
Output (on Diagram), 15
Output State

Inversion, 53

P
Parameters, 46
Parity, 48
PCMCIA Card, 29
Pinout (RJ45), 34
PL7, 48
Power Base, 18, 20
Power Supply, 19, 21, 22, 36
Power-up, 20
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Read-Write Zones, 47
Receiving the Product, 13
Recovery after stopping, 55
Reflex Stop, 68
Reflex1, 68, 70
Reflex2, 69, 70
Registers, 46, 49
RJ45, 30, 31, 33, 34
RJ45 Wiring, 31
RS 485 Bus, 25

S
Setting

output, 53
Speed, 48
Switches, 17, 41

T
Timeout

Duration, 51

W
Warning, 63
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WT.050.590.003.UA.IM.0709

SFC-PC CONTROLLER

  EQUIPMENT SERIAL NO. _____________________________

  DATE OF START-UP ________________________________

  START-UP BY ____________________________________

  Prompt service available from nationwide authorized service contractors.

ORDERING INFORMATION
In order for us to fi ll your order immediately and correctly, please order material by description and part number, as shown 
in this book.  Also, please specify the serial number of the equipment on which the parts will be installed.

WARRANTY
Seller warrants for a period of one year after shipment that the equipment or material of its manufacture is free from defects 
in workmanship and materials. Corrosion or other decomposition by chemical action is specifi cally excluded as a defect 
covered hereunder, except this exclusion shall not apply to chlorination equipment. Seller does not warrant (a) damage 
caused by use of the items for purposes other than those for which they were designed, (b) damage caused by unauthorized 
attachments or modifi cations, (c) products subject to any abuse, misuse, negligence or accident, (d) products where parts 
not made, supplied, or approved by Seller are used and in the sole judgement of the Seller such use affects the products’ 
performance, stability or reliability, and (e) products that have been altered or repaired in a manner in which, in the sole 
judgement of Seller, affects the products’ performance, stability or reliability. SELLER MAKES NO OTHER WARRANTY OF 
ANY KIND, AND THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING ANY WARRANTY OF MERCHANTABILITY OR OF FITNESS OF THE MATERIAL OR EQUIPMENT FOR 
ANY PARTICULAR PURPOSE EVEN IF THAT PURPOSE IS KNOWN TO SELLER.  If Buyer discovers a defect in mate-
rial or workmanship, it must promptly notify Seller in writing; Seller reserves the right to require the return of such defective 
parts to Seller, transportation charges prepaid, to verify such defect before this warranty is applicable. In no event shall 
such notifi cation be received by Seller later than 13 months after the date of shipment. No action for breach of warranty 
shall be brought more than 15 months after the date of shipment of the equipment or material.

LIMITATION OF BUYER’S REMEDIES.  The EXCLUSIVE REMEDY for any breach of warranty is the replacement f.o.b. 
shipping point of the defective part or parts of the material or equipment.  Any equipment or material repaired or replaced 
under warranty shall carry the balance of the original warranty period, or a minimum of three months.  Seller shall not be 
liable for any liquidated, special, incidental or consequential damages, including without limitation, loss of profi ts, loss of 
savings or revenue, loss of use of the material or equipment or any associated material or equipment, the cost of substitute 
material or equipment, claims of third parties, damage to property, or goodwill, whether based upon breach of warranty, 
breach of contract, negligence, strict tort, or any other legal theory; provided, however, that such limitation shall not apply 
to claims for personal injury.

Statements and instructions set forth herein are based upon the best information and practices known to Siemens Water 
Technologies Corp., but it should not be assumed that every acceptable safety procedure is contained herein.  Of necessity 
this company cannot guarantee that actions in accordance with such statements and instructions will result in the complete 
elimination of hazards and it assumes no liability for accidents that may occur.

1.010-42

Water Technologies
1901 West Garden Road, Vineland, NJ 08360

s
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WT.050.590.003.UA.IM.0709 Introd.

SFC-PC CONTROLLER

INTRODUCTION

This instruction manual provides the information for installation, opera-
tion and maintenance personnel.

This instruciton manual is intended for the operating personnel. It con-
tains important information for safe, reliable, trouble-free and economical 
operation of the unit. Observance of this information helps to prevent 
hazards, lower repair costs, reduces down-times, and increases the reli-
ability and service life of the unit.

The chapters on installation and maintenance are solely provided for 
trained service personnel. These sections contain important information 
on the installation, configuration and commissioning of the unit as well 
as information on its repair.

All persons working with the unit ,ust have read and understood the 
operating instructions, in particular, the safety instructions it contains.

Intended Use

The SFC (Single Function Controller) is exclusively designed for measure-
ment and control tasks required for the treatment of waste water, potable 
water and industrial water.

The operational safety of the unit is only guaranteed if it is used 
in accordance with its intended application. The unit may only be 
used for the purpose defined in the order and under the operating 
conditions indicated in the technical specifications.

Compliance with the intended use also includes reading this operating 
manual and observing all the instructions it contains. All inspection and 
maintenance work must be performed at the prescribed intervals by 
qualified personnel.

The operator bears full responsibility if this unit is put to any use which 
does not comply strictly and exclusively with the intended use.

Table Of Contents

Very Important Safety Precautions .......................... SP-1
Regional Offices ..................................................... 1.010-1
Technical Data ........................................................ Section 1
Installation ............................................................. Section 2
Setup and Control Functions ................................... Section 3
Operation ............................................................... Section 4
Maintenance .......................................................... Section 5
Spare Parts List ....................................................... Section 6

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1331 of 1899



WT.050.590.003.UA.IM.0709

SFC-PC CONTROLLER

Introd. (Cont’d)

GENERAL SAFETY INSTRUCTIONS

Siemens Water Technologies attaches great imporatnce to ensuring 
work on its system is safe. This is taken into account in the design of the 
system, by the integration of safety features.

Safety Instructions
The safety instructions in this documentation must always be observed. 
These do not impact any additional national or company safety instruc-
tions.

Safety Instructions on the System
All safety instructions attached to the system itself must be observed. 

Technical Standard
The system or unit has been constructed in accordance with state of-
the-art technology and the accepted safety regulations. In the event of 
the system or unit being used by persons who have not been adequately 
instructed, risks hazard to of such persons or third parties and damage 
to the system or unit itself or to other property are possible. Work de-
scribed in this operating manual may only be performed by authorized 
personnel.

Personnel
The operator of the system must ensure that only authorized and qualified 
specialized personnel are permitted to work with and on the unit within 
their defined scope of authority. "Authorized specialists“ are trained tech-
nicians employed by the operator, by Siemens Water Technologies, or, if 
applicable, the service partner. Only qualified electricians may perform 
work on electrical components.

Spare Parts/Components
Trouble-free operation of the system is only guaranteed if original spare 
parts and components are used as described in this operating manual. 
Failure to observe this instruction may incur the risk of malfunction or 
damage to the system.

Modifications and Extensions
Never attempt to perform any modifications or conversions to the unit 
without the written approval of the manufacturer.

Electrical Power
During normal operation, the control unit must remain closed. Before 
starting any assembly, inspection, maintenance, or repair work, the system 
must be switched OFF, and the switch must be secured against reactiva-
tion. Connect all cables in accordance with the wiring diagram.

Waste Disposal
Ensure safe and environmentally-friendly disposal of reagents and replaced 
parts.
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SFC-PC CONTROLLER

Introd. (Cont’d)

WARRANTY CONDITIONS

The following must be observed for compliance with warranty conditions:

Installation, commissioning by trained and authorized personnel.• 
Intended use.• 
Observation of the operational parameters and settings.• 
The unit may only be operated by trained personnel.• 
An operating log book must be kept.• 
Only approved calibration chemicals may be used.• 
The unit must not be exposed to ambient conditions outside those • 
specified.
Maintenance work must be executed at recommended intervals.• 
Use of original Siemens Water Technologies spare parts.• 

If any of the above conditions are not met, the warranty could be void.

SPECIFIC OPERATING PHASES

Normal Operation
Never employ procedures which could affect safety.

Only operate the unit when the housing is closed.

Inspect the unit at least once daily for externally visible damage and faults. 
Inform the responsible person/authority immediately of any detected 
changes (including any changes in the operating
performance).

In the event of malfunctions, switch the unit off immediately. Have mal-
functions remedied immediately.

Installation and Maintenance Work
Always perform installation or maintenance work in accordance with 
this operating manual.

Secure the unit against activation during installation and maintenance 
work.

Always retighten released screw connections.

Never use corrosive cleaning agents. Use only a damp cloth to clean the 
unit.

Ensure safe disposal of reagents and replaced parts in accordance with 
environmental regulations.
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SFC-PC CONTROLLER

VERY IMPORTANT SAFETY PRECAUTIONS

This page provides very important safety information related to safety in installation, operation, and 
maintenance of this equipment.

WARNING

TO AVOID POSSIBLE SEVERE PERSONAL INJURY OR EQUIPMENT DAMAGE, OBSERVE THE FOLLOWING:

ALL USERS OF THIS EQUIPMENT SHOULD BE MADE AWARE OF THE PROBLEMS ASSOCIATED WITH 
HANDLING HAZARDOUS MATERIALS IN EITHER LIQUID OR GASEOUS FORM AND OF THE EFFECTS OF 
EXPOSURE TO THEIR FUMES. REFERENCE SHOULD BE MADE TO THE LITERATURE AVAILABLE FROM THE 
SUPPLIERS OF THESE CHEMICALS, PARTICULAR ATTENTION BEING PAID TO THE INFORMATION AND 
ADVICE ON PROTECTIVE CLOTHING.

THIS EQUIPMENT IS CONNECTED TO LINE VOLTAGE. IT IS ESSENTIAL THAT THE UTMOST CARE IS TAKEN 
WHEN WORK IS CARRIED OUT ON EQUIPMENT WHERE LINE VOLTAGES ARE PRESENT. IT IS RECOMMENDED 
THAT ALL POWER SUPPLIES ARE SWITCHED OFF WHENEVER POSSIBLE.

WHEN DEALING WITH HAZARDOUS MATERIAL, IT IS THE RESPONSIBILITY OF THE EQUIPMENT USER TO OB-
TAIN AND FOLLOW ALL SAFETY PRECAUTIONS RECOMMENDED BY THE MATERIAL MANUFACTURER.

DO NOT DISCARD THIS INSTRUCTION BOOK UPON COMPLETION OF INSTALLATION. INFORMATION 
PROVIDED IS ESSENTIAL TO PROPER AND SAFE OPERATION AND MAINTENANCE.

ADDITIONAL OR REPLACEMENT COPIES OF THIS INSTRUCTION BOOK ARE AVAILABLE FROM:

Siemens Water Technologies Corp.
1901 West Garden Road
Vineland, New Jersey 08360
Phone: (856) 507-9000
Fax: (856) 507-4125

NOTE

Minor part number changes may be incorporated into Siemens Water Technologies products from time 
to time that are not immediately reflected in the instruction book. If such a change apparently has been 
made in your equipment and does not appear to be reflected in your instruction book, contact your 
local Siemens Water Technologies sales office for information.

Please include the equipment serial number in all correspondence. It is essential for effective commu-
nication and proper equipment identification.

SP-1
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SFC-PC CONTROLLER

REGIONAL OFFICES

INSTALLATION, OPERATION, MAINTENANCE, AND SERVICE INFORMATION

Direct any questions concerning this equipment that are not answered in the instruction book to the 
Reseller from whom the equipment was purchased. If the equipment was purchased directly from 
Siemens Water Technologies Corp., Vineland, NJ, contact the office indicated below.

UNITED STATES

1901 West Garden Road
Vineland, NJ 08360
TEL: (856) 507-9000
FAX: (856) 507-4125

CANADA

If the equipment was purchased directly from Siemens Water Technologies Canada, Inc., contact the 
nearest office indicated below.

ONTARIO QUEBEC

250 Royal Crest Court 243 Blvd. Brien
Markham, Ontario Bureau 210
L3R3S1 Repentigny, Quebec
(905) 944-2800 (450) 582-4266

1.010-1
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SFC-PC CONTROLLER
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SFC-PC CONTROLLER

SECTION 1 - TECHNICAL DATA

List of Contents

PARA. NO.

Versions  ................................................................ 1.1
Specifications ......................................................... 1.2
 SFC Electronic Module and Input Modules ............ 1.2.1
Scope of Supply ...................................................... 1.3
 Standard .............................................................. 1.3.1
Description ............................................................. 1.4
 Versions .............................................................. 1.4.1
Design .................................................................... 1.5
 SFC Electronic Module ......................................... 1.5.1
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SFC-PC CONTROLLER

1.1 Versions

There are two versions of the SFC.

They differ in the type and number of inputs and outputs that are avail-
able and in terms of functionality.

Version 1 (SFC with sensor measuring module)

This analyzer or analyzer/controller supports all applications 1-3 (see 
section 4.4, "Applications") and is available with or without control ca-
pabilities.

slot for 1 sensor module• 
4 relays• 
2x mA input• 
1x feedback input• 
2x digital input• 
1x temperature input PT 1000• 
1x mA output• 
1x SD card receptacle• 
1x CAN interface• 
1x RS485 interface• 
1x RS232 interface for Gateway• 
1x interface for firmware updates• 

Version 2 (SFC without sensor measuring module)

This controller supports only applications 3 (see section 4.4, "Applica-
tions") without recording measured values via the sensor measuring 
module. The SFC-SC is a direct proportional controller. The SFC-PC is a 
compound loop PID controller.

2 relays• 
1x mA input• 
1x feedback input• 
2x digital input• 
1x mA output• 
1x interface for firmware updates• 
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SFC-PC CONTROLLER

1.2 Specifications

1.2.1 SFC Electronic Module and Input Modules
       

Dimensions (W x H x D) 7.3” x 10.4” x 5.7”
(185mm x 265mm x 145mm)

Weight approx. 5.5 Lbs (2.5 kg)

Protection category Nema 4X (IP 66), UL, CE

Power supply 100 - 240 VAC ± 10%, 50 - 60 Hz, 15 W  
Fuse 1A (T) Type: TR5
or  
24 VDC ± 20%, 15 W 
Fuse 1A (T) Type: TR5

Operating conditions Ambient temperature: 0 to 50 °C
(32 to 122 °F)
Environment: No direct sunlight
Atmospheric pressure: 11 to 15 PSI
(75 to 106 kPa)
Storage temperature: 4 to 158 °C
(-20 to 158 °F)
Noise emission: <45 dB

Digital inputs 2 x for floating contact (< 100 Ohm)
Power supply through SFC (12 V)
D1: Sample water flow switch / freely
       selectable in menu
D2: Freely selectable in menu

Measurement inputs 1 x feedback input
Positioner position feedback• 
Potentiometer 1 kOhm or 5 kOhm, • 
0 - 1 V, 0 - 20 mA (selectable using 
DIP switch)

1 x mA/V input (electronically isolated up 
to 50 V to ground) plug-in cards for mea-
sured value input from external analyzer
1 x mA input for flow rate 0 - 20 mA / 4 
- 20 mA
1 x mA input for external setpoint or dos-
ing factor 0 - 20 mA / 4 - 20 mA (not avail-
able with analyzer only version)
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SFC-PC CONTROLLER

Interfaces 1 x RS232 for firmware upload (not elec-
tronically isolated)

ChemWeb-Server• 
OPC Server Data Access V2.0• 
CMS Software 3.0• 
SECO-S7• 

*The RS485 interface is electronically iso-
lated up to 50 V to ground

Display and operating 
unit

1 x Operating panel with 9 keys
1 x Graphics display  - Resolution 128 x 
64 pixels and White background illumina-
tion

Relay 2 relay outputs (each with two-way switch)
Switching values

5 A, 250 V AC, 1250 VA max.
5 A, 220 V DC, 150 W max.

UL/CSA-rating - 
5 A, 1/6 HP 125, 250 V AC
5 A, 30 V DC, 30 W max.
1 A, 30 V DC - 0.25 A, 125 V DC

mA output 1 x ma output (freely configurable):
   Outputs 0/4 - 0-20mA
   Accuracy < 0.5 % FS
   Load max. 500 Ohm
   Temperature drift max. 0.2 % / 10 °C
   Load monitoring
   Electrically isolated up to 50 V to ground

Memory card 1 x SD memory card slot for installing an 
SD memory card

mA/V measuring module for analog input

          Sensor input: mA signal or V signal

          Temperature drift: max. 0.2% / 10k

          Linearity error: < 0.1%

          Calibration: Pre-calibrated

          Measuring ranges: 0/4 to 20 mA (scalable) or
0 to 10 V (scalable)
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SFC-PC CONTROLLER

1.3 Scope of Supply

1.3.1 Standard

Depending on the individual order, the scope of supply includes the fol-
lowing:

Elctronic module SFC
including accessories set and mounting set, comprising of:

4x screws Ø 5mm• 
4x dowels Ø 8mm• 
4x washers• 
3 multiple seal inserts 2x6mm• 
3 multiple seal inserts 4x5mm• 
3 reducing sealing rings Ø 8mm• 
4 bolts for multiple seal inserts 5mm• 
2 bolts for multiple seal inserts 6mm• 
DIN rail• 

1.4 Description

1.4.1 Versions

SFC (Single Function Controller)

The SFC-PC is available in two different voltage variations:

100 to 240 VAC• 
24 VDC• 
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SFC-PC CONTROLLER

1.5 Design

1.5.1 SFC-PC Electronic Module

The SFC-PC electronic module consists of a plastic housing with a remov-
able cover.

The housing contains:

IC board• 
Housing ducts for the cables of the sensor measuring modules• 
the cable glands• 
the mA/V input module• 

Figure 1.1 - SFC basic with card and cable

A

B

C

D

E

A IC board

B Cable glands

C Housing ducts for the cables of the 
sensor measuring modules

D Slot for mA/V input module

E Housing
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The following are integrated into the cover:

Front panel board with graphic display and interface connections• 
Insertable strips• 
SD memory card slot - card not included• 

    
    Figure 1.2 - SFC operating front (rear)

A

B

C

D

A Housing cover

B Front panel board

C Insertable strips

D Memory card slot
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SECTION 2 - INSTALLATION

List of Contents

PARA./DWG. NO.

Transport and Storage ............................................. 2.1
 Transport ............................................................. 2.1.1
 Storage ................................................................ 2.1.2
Installation ............................................................. 2.2
 Opening the Housing ........................................... 2.2.1
 Installation with Mounting Rail ............................. 2.2.2
 Installation without Mounting Rail ....................... 2.2.3
Commissioning ....................................................... 2.3
 Installation Guide ................................................ 2.3.1
 Insert the Sensors and Connect ............................ 2.3.2
 Mounting the Housing Covers .............................. 2.3.3
 Switching the Device On ...................................... 2.3.4
 Setting the Applications ....................................... 2.3.5
 Positioner Calibration with Compound Loop and
  Single Feedback Closed Loop with Control ......... 2.3.6
 Positioner Calibration with SFC (Application 3)
  or Ratio Control (Application 2) ......................... 2.3.7
System Shut Down ................................................. 2.4
Illustrations
 Dimensions
  Top Hat Rail Assembly, SFC Controller ................. 50.590.100.090
  Wall Mount Assembly, SFC Controller .................. 50.590.100.100
 Schematic Wiring - SFC....................................................50.590.155.030A-D
 Installation Wiring
   Connecting SFC to Motor Controlled Actuators
   Used With V10K and S10K Gas Feeders; Encore® 700
   and Chemtube Series Metering Pumps ............ 50.590.130.010
  Connecting SFC to Motor Controlled Actuators
   Used With V-2000 Gas Feeders ....................... 50.590.130.020
  Connecting SFC to Pulse Controlled Device ........ 50.590.130.030
  Connecting SFC to Motor Controlled Actuators
   Used With V-75, V-100 and V-500 Gas 
   Feeders .......................................................... 50.590.130.040
  Connecting SFC to Motor Controlled Actuators
   Used With 44 Series Metering Pumps .............. 50.590.130.050
  Connecting SFC to Motor Controlled Actuators
   Used With Series 43-300 HATD Pumps ............ 50.590.130.060
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List of Contents (Cont'd)

PARA./DWG. NO.

 Installation Wiring (Cont'd)
  Module Mounted SFC Controller
   V-2000 Module Mounted Gas Feeder .............. 50.590.130.070
  Remote Mounted SFC Controller
   V-2000 Module Mounted Gas Feeder .............. 50.590.130.080
  SFC Controller in Wall Mounted
   V-2000 Gas Feeder ......................................... 50.590.130.090
  Remote Mounted SFC Controller
   V-2000 Wall Mounted Gas Feeder ................... 50.590.130.100
  Panel Mounted SFC Controller 
   LVN-2000 Liquid Chemical Feed System .......... 50.590.130.110
  Remote Mounted SFC Controller Without 
   Junction Box - LVN-2000 Liquid Chemical 
   Feed System .................................................. 50.590.130.120
  Remote Mounted SFC Controller With Junction 
   Box - LVN-2000 Liquid Chemical Feed 
   System ........................................................... 50.590.130.130
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2.1 Transport and Storage

2.1.1 Transport

The unit is supplied in standard packaging. During transport the pack-
aged unit must be handled carefully ans should not be exposed to wet 
weather or moisture.

Check that the transport packaging is undamaged. In the event of dam-
age please inform the transport company immediately.

If the device is damaged, please contact the respective Siemens Water 
Technologies agency immediately. Keep the packing until the unit has 
been correctly installed and put into operation.

2.1.2 Storage

Store the unit and the sensors in a dry condition without any residual 
water in a dry place. Storage temperature, see section 1.2, "Specifica-
tions".

2.2 Installation

The device must be protected against rain, frost and direct sunlight and 
should not be installed outdoors. It must be mounted horizontally on a 
flat wall with an ambient temperature of 32 to 122 °F (0 to 122 °C). The 
air in the room should be non-condensing.

2.2.1 Opening the Housing

Remove the housing cover of the flow block assembly, by lightly 1. 
pressing the two buttons on the top of the housing (optional).

Loosen the four screws on the cover of the SFC electronic module.2. 

CAUTION: The indication and operator controls on the cover of the 
SFC electronic module are connected to the housing with strain 
relief cables.

Carefully remove the cover of the SFC electronic module and leave 3. 
to hang on the strain relief cables.

2.2.2 Installation with Mounting Rail (see drawing 50.590.100.090)

Fasten the mounting rail to the wall with two screws.1. 

Hook the electronic module onto the mounting rail so that it is flush 2. 
to the right and fasten to the wall with two screws.

!
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2.2.3 Installation without Mounting Rails (see drawing 50.590.100.100):

The modules can be hooked onto suitable tallow-drop screws by the 
top holding fixtures instead of onto the mounting rail. Proceed with the 
installation as described above.

2.3 Commissioning

2.3.1 Installation Guide

Commissioning procedure:

When the unit has been mounted, the sensor measuring module can be 
equipped (not applicable to unit version 2). The electrical connections 
can then be setup in accordance with the required application. To set 
applications, refer to section 2.3.11, "Setting the Applications".

The following table contains the individual commissioning steps in  their 
correct sequence. More detailed information is contained in the chapters 
listed in the "Chapter Referece" column.

NOTE: If this installation sequence cannot be complied with, please 
contact you Siemens Water Technologies service department.
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Commissioning using the example of application 2:

Sequence Task Section Completed
1 Open housing cover 2.2.1

2 Setup electrical connection in accor-
dance with the application.

Wiring 
Diagrams



3 Install mA/V module 2.3.2 

4 Close the housing cover 2.3.3 

5 Switch the unit on 2.3.4 

6 Set the language 2.3.4 

7 Set the application 2.3.5 

8 If another operating mode is activated, 
switch to "Manual"

4.3.1 

9 Set the time 4.3.1 

10 Set the date 4.3.1 

11 Enter system name 4.3.1 

12 Set the trend graphs assignment 4.3.1 

13 Set module descriptions 4.3.1 

14 Select control mode 4.3.1 

15 Set dosing output, and adjust position-
er running time, Tp, and max. pulses if 
necessary

4.3.1 

16 On positioner with feedback calibrate 
Ym

2.3.6 

With feedback signals, such as mA 
signal, 0-1V, 5kOhm, the DIP switch S4 
must be adjusted on the IC board. Fac-
tory setting: 1kOhm potemtiometer

2.3.6

17 Check setpoint and dosing factor, ad-
just if necessary

4.3.1 

18 Check setpoint and dosing source, 
adjust if necessary

4.3.1 
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Sequence Task Section Completed
19 Check flow rate source, adjust if neces-

sary


20 Check flow rate direction, adjust if 
necessary



21 Check control variable 2, adjust if nec-
essary (ratio control only)



22 Check X direction, adjust if necessary 
(ratio control only)



23 Check X factor, adjust if necessary (ra-
tio control only)



24 Adjust values for Xp and Tn on con-
trol loop (single feedback closed-loop 
control only)



NOTE: These values may be optimized later by adaption or manually.

Sequence Task Section Completed
25 Adjust values for Tconst and Tvar on 

control (combi-control only)


26 Check max. Lin. corr., adjust if neces-
sary (combi-control only)



27 Check control factor, adjust if neces-
sary (Combi-control only)



28 Check Yout factor, adjust if necessary 

29 Check measuring range, adjust if nec-
essary



30 Check limit values, adjust if necessary 

Input and output settings:

31 Check flow rate signal settings such as 
signal, unit, factor, format, measuring 
range start and end value, adjust if 
necessary



32 Check flow rate limit values, adjust if 
necessary



33 Check external set point/dosing fac-
tor setting such as signal and factor, 
adjust if necessary (only if using an 
external setpoint/dosing factor)



Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1350 of 1899



WT.050.590.003.UA.IM.0709 15

SFC-PC CONTROLLER

Sequence Task Section Completed
34 Check limit values for external set 

point/dosing factor, adjust if necessary 
(only if using an external setpoint/dos-
ing factor)



35 Check mA signal, adjust if necessary 
(only if mA output is used)



36 Check mA allocation, adjust if neces-
sary ( only if mA output is used)



37 Check settings for digital inputs 1-2, 
adjust if necessary



38 Configure RS485 interface as required 

39 Configure CAN interface as required 

40 Check function of alarms 1-4, adjust if 
necessary



41 Configure alarm 1-4 assignment as 
required



42 Via Mode-Man.Dos, check that all con-
nected actuators and dosing pumps 
are working properly



43 Switch to operating mode "Auto" 
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2.3.2 Insert the mA/V Input Card and Connect

Arrangement of the plug-in cards and cables:

    
A IC board

B Housing

C Relay terminal

D Sensor cable duct

E Terminal signal inputs/outputs

F mA/V input module

G Coding switch IC board

H Connecting plug or terminal at the front panel board
       
     Figure 2.1 - Electronic Module Cutaway

NOTE: The coding switch of the IC board may not be changed. If 
changed, proper function of the SFC can no longer be guaranteed. 
The settings must remain as shown on the following figure.

A

B

H

F

G

E

D
C
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    Figure 2.2 - Settings View

2.3.3 Mounting the Housing Covers

Ensure that the cable bushes are fitted correctly.1. 

Carefully fit the housing cover of the electronic module and secure 2. 
with the four housing screws.

Carefully place the housing cover onto the flow block assembly and 3. 
snap into place.
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2.3.4 Switching the Device On

WARNING: THE DEVICE IS NOT EQUIPPED WITH A MAINS SWITCCH 
AND IS IN OPERATION AS SOON AS THE SUPPLY VOLTAGE IS APPLIED. 
WHEN ENTERING OPERATING DATA IT MUST BE TAKEN INTO AC-
COUNT THAT THESE COULD DIRECTLY INFLUENCE THE CONNECTED 
SYSTEM COMPONENTS.

Activate the power supply to the device.

The following appear in succession on the graphic display.

During the first commissioning, the language setup menu always appears 
first. Open the menu with the "Enter" key and set the required language 
using the up and down arrow keys. Then press "Enter" to confirm the 
selection. When the country language is set, this screen is no longer 
shown.

 

� � � � � � � � � � � � 	

� � 
 � � � � � 

� � � 
 � � � � � �

� � 
 � � � � �

� � � � � � � �� � � � � � 	 
 �

� � � � � � �

� � � � � � � � � � � � � � � � 	 � 
 � � � � � � � � � �

� � � �  � � � � � � � � � �

� � � � � � � � � � � � � � � � � � �

� � � �  � � � � � � � � � � 
 � � � � � � � � !

Figure 2.3 - Basic display in main menu

!
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2.3.5 Setting the Applications

Starting from the basic display, restart the system by selecting “Re-1. 
set” under the “System” menu, and then selecting “System Restart” 
... “Yes”.

     “Siemens Wallace & Tiernan” appears.

When this appears, press the "left" and "right" arrow keys simula-
neously for at least two seconds, in order to obtain the display of 
the softkey "APPLIC".

� � � � � � �

� � � � � � � � � � � � � � � � 	 � 
 � � � � � � � � � �

� � � 	 � 	 � �� � � � � � � 	 � � �� � � � � � � � � � � � � � � � �

� � " " � � � � 	 � � 
 � � � � � � 	

� " " � � � � 	 � � 


� � " " � # � $ % " � � � & # �

� � � � � � �� � � � � � � 	 


� � � � � �  � � � �

    Figure 2.4 - Application selection

Select the “APPLIC” softkey.2. 
The “Application Select” menu appears.

Select the set application with the “ENTER” softkey.3. 

Another application can now be set with the “Up” or “Down” arrow 4. 
keys (see section 3.4, Applications).

Select “ENTER” to program the set application. Select “BACK” to return 5. 
to the basic display.
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2.3.6 Positioner Calibration with Compound Loop Control and Single Feedback Closed 
Loop Control

Only possible with selection of "El.Pos.w.Ym".

Automatic calibration:

Ensure that the feedback signal is correctly set on the IC board 1. 
(factory setting 1kOhm potentiometer) see section 3.12, "Actuator 
Feedback".

Starting withthe basic display in the main menu, open the "Dosing" 2. 
window from the "Module Type" menu.

Select the parameter "Act. Calibr. Auto" and confirm the selection.3. 

Select the "Auto" function and confirm the selection. Feedback signal 4. 
alignment starts automatically.

The motor moves to the end positions Ym = 100% and Ym = 0%. The end 
of the alignment isindicated by the message, "YM calibration was com-
plete". If an error occurs during automatic setting, an error is indicated 
and the setting is terminated.

Determine the running time of the positioner from 0% to 100%.5. 

Enter the determined running time inthe "Dosing" window under Ty.6. 

NOTE: If automatic alignment is not successful, perform alignment
manually.

Manual calibration:

Starting with the basic display, open the „Dosing“ window from the 1. 
"Module Type“ menu.

Select and confirm the parameter "Act.Calibration.Manual“.2. 

Open the "000%“ menu with the Enter key and close the positioner 3. 
using the arrow-down key until the limit switch turns off.

Save with the Enter key.4. 

Open the "100%“ menu with the Enter key and open the positioner 5. 
using the arrow-up key until the limit switch turns off.

Save with the Enter key.6. 
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NOTE: There must be a distance of at least 60 % of the total path 
between the set 0% position and the 100% position.

Check the position in a second operation:7. 

Select the "MANUAL" operating mode. Move to various positions via 
the "MAN.DOS“ key and check dosing capacity. Repeat calibration at 
0% and 100%, if necessary.

Determine the running time of the positioner from 0% to 100%.8. 

Enter the determined running time in the "Dosing" menu under Ty.9. 

2.3.7 Positioner Calibration with SFC (Application 3) or Ratio Control (Application 2)

In these applications the linearization of the control output is possible,
such as for example with a gas feeder which has positioner feedback. 
Here, for example, 30% control (opening) does not equal 30% dosing 
capacity. Calibration of the positioner feedback allows up to eleven dosing 
capacity points to be aligned, in order to obtain dosing that is as linear 
as possible.

For this purpose, the number of support points to be calibrated can be 
selected in the "Dosing“ menu - "Ym Calib.Points“. It is possible to calibrate 
2, 3, 6 or 11 support points. The more support points are selected, the 
more accurate is the dosing.

Starting from the basic display, select the „Dosing“ menu.• 

In the "Ym Calib.Points“ menu, select the number of calibration sup-• 
port points.

Select the "Act.Calibration.Man“ menu and confirm with the Enter key.• 

The dosing outputs to be calibrated are shown on the display (max. 11).• 

000% 0.0 (calibration point 0% dosing)
020% 20.0 (calibration point 20% dosing)
040% 40.0 (calibration point 40% dosing)
060% 60.0 (calibration point 60% dosing)
080% 80.0 (calibration point 80% dosing)
100% 100.0 (calibration point 100% dosing)
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The calibration points can be selected using the up/down arrow keys.  
Press Enter to calibrate the support points, and use the up/down arrow 
keys to open/close the positioner until the actual dosing shown on 
the dosing capacity indicator (e.g. gas feed inspection glass) agrees 
with the calibration point (e.g. 20%). Save the value by pressing the 
Enter key.

Select the next calibration point and align the actuator position as • 
described.

NOTE: All calibration points must be aligned or checked in order to 
obtain linear dosing output.

2.4 System Shut Down

CAUTION: Danger of uncontrolled dosing of chlorine or pH
correction medium: Shut down dosing system, close positioner!

Switch off the power supply.1. 

!
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TOP HAT RAIL ASSEMBLY - DIMENSIONS

50.590.100.090
ISSUE 0    7-09
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WALL MOUNT ASSEMBLY - DIMENSIONS

50.590.100.100
ISSUE 0    7-09
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1315 16 18 4171

1 2 83 4 9

0% 100%

11 12105 6 7

19

IC-Board (Mother board)

L2/NPE

Internal
board-to-board connection

via connecting plug
inside the case

mA-Output Power

L1
(M) +24V

Power
L1/N/PE AC 100...240V 

DC 24V 
prefuse max:

100...240V AC 16A
24V DC  4A 

power consumption: 15W

L2/N

(M)

L1

+24V DC

Digital-In

H L

DI 1 DI 2

control stop
control constant

mA constant
single feed forward/

 single feed back

External voltage must
not be connected
to the digital inputs !

mA-Input 1
flow rate

mA-Input 2
external setpoint/

Dosing factor

+  -
DC 24V

CAN +   -
0/4...20mA

Load max. 500Ohm

Ym

0% S 10
0%

-   +
0/4...20mA

0...1V

+   -
0/4...20mA

-   +
0/4...20mA

feedback signal analog-InTemp.

)1)1

1) Shield earthed at one end

1)

1) 1)

1) Shield earthed at one end

GN
D

H L

YE G
N

W
H

BN

SFC - SCHEMATIC WIRING

50.590.155.030A
ISSUE 0    7-09
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SFC- SCHEMATIC WIRING

50.590.155.030B
ISSUE 0   7-09
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+ + -

24
V+

24
V+

G
N

D
2 3 71 4 5 6 8

mA/V Input

max. 50mA
voltage output
for Sensor (optionally)

signal
Input

0-
10

V
m

A

1)

SFC - SCHEMATIC WIRING

50.590.155.030C
ISSUE 0    7-09
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20 21 22 23 24 25 26 27 28 29 30 31

4 3 2 1

Relay-outputs IC-Board (Mother board)
(application 1)

alarm 1 alarm 2 alarm 3 alarm 4

SFC- SCHEMATIC WIRING

50.590.155.030D
ISSUE 0    7-09

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1364 of 1899



WT.050.590.003.UA.IM.0709 29

SFC-PC CONTROLLER

 

CONNECTING SFC TO MOTOR CONTROLLED ACTUATORS - INSTALLATION WIRING
Used with V10K and S10K Gas Feeders; Encore® 700 Series Metering Pumps;

and LVN-2000 Liquid Chemical Feed System
V-Notch - UXB96285 (115VAC); UXA96285 (230VAC)

Pump - AAA1277 (115VAC); AAA1280 (230VAC)
 

50.590.130.010
ISSUE 0    12-08

NOTE:           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.
                   POWER, L1/N/PE, AC, 100...240 VAC.
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CONNECTING SFC TO MOTOR CONTROLLED ACTUATORS - INSTALLATION WIRING
Used with V-2000 Gas Feeders

V-Notch - U27959
 

50.590.130.020
ISSUE 0    12-08

NOTES:
     1.           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.
     2.  RELEVANT INTERNAL FACTORY WIRING FOR U27959 ACTUATOR TERMINALS IS AS FOLLOWS:

WIRE # TERMINAL

16 4

17 4

18 5

     3.  ACTUATOR KIT AAA9079 REQUIRED FOR PROPER SFC-SC RELAY OPERATION.
     4.      POWER, L1/N/PE, AC, 100...240 VAC.
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CONNECTING SFC TO PULSE CONTROLLED DEVICE - INSTALLATION WIRING

 
50.590.130.030

ISSUE 0    12-08

NOTE:           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.
                   POWER, L1/N/PE, AC, 100...240 VAC.
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CONNECTING SFC TO MOTOR CONTROLLED ACTUATORS - INSTALLATION WIRING
Used with V-75, V-100 and V-500 Gas Feeders

V-Notch - U29202
 

50.590.130.040
ISSUE 0    12-08

NOTES:
     1.           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.
     2.  RELEVANT INTERNAL FACTORY WIRING FOR U29202 ACTUATOR TERMINALS IS AS FOLLOWS:

WIRE # TERMINAL

16 4

18 4

17 5

     3.  ACTUATOR KIT AAA9079 REQUIRED FOR PROPER SFC-SC RELAY OPERATION.
     4.      POWER, L1/N/PE, AC, 100...240 VAC.
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CONNECTING SFC TO MOTOR CONTROLLED ACTUATORS - INSTALLATION WIRING
Used with 44 Series Metering Pumps

Pump - U27960
 

50.590.130.050
ISSUE 0    12-08

NOTES:
     1.           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.
     2.  RELEVANT INTERNAL FACTORY WIRING FOR U27960 ACTUATOR TERMINALS IS AS FOLLOWS:

WIRE # TERMINAL

16 9

17 9

18 8

     3.  ACTUATOR KIT AAA9079 REQUIRED FOR PROPER SFC-SC RELAY OPERATION.
     4.      POWER, L1/N/PE, AC, 100...240 VAC.
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NOTE:           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.
                   POWER, L1/N/PE, AC, 100...240 VAC

CONNECTING SFC TO MOTOR CONTROLLED ACTUATORS - INSTALLATION WIRING
Used with Series 43-300 HATD Pumps

Pump - U28342
 

50.590.130.060
ISSUE 0    12-08
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NOTE:           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.

MODULE MOUNTED SFC CONTROLLER
V-2000 MODULE MOUNTED GAS FEEDER - INSTALLATION WIRING

 

50.590.130.070
ISSUE 0    12-08
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REMOTE MOUNTED SFC CONTROLLER
V-2000 MODULE MOUNTED GAS FEEDER - INSTALLATION WIRING

 

50.590.130.080
ISSUE 0    12-08

NOTE:           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.
                   POWER, L1/N/PE, AC, 100...240 VAC.
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SFC CONTROLLER IN WALL MOUNTED V-2000 GAS FEEDER - INSTALLATION WIRING

 
50.590.130.090

ISSUE 0    12-08

NOTE:           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.
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NOTE:           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.

REMOTE MOUNTED SFC CONTROLLER
V-2000 WALL MOUNTED GAS FEEDER - INSTALLATION WIRING

 

50.590.130.100
ISSUE 0    12-08
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NOTE:           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.

PANEL MOUNTED SFC CONTROLLER
LVN-2000 LIQUID CHEMICAL FEED SYSTEM - INSTALLATION WIRING

 

50.590.130.110
ISSUE 0    12-08
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NOTE:           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.

REMOTE MOUNTED SFC CONTROLLER WITHOUT JUNCTION BOX
LVN-2000 LIQUID CHEMICAL FEED SYSTEM - INSTALLATION WIRING

 

50.590.130.120
ISSUE 0    12-08
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NOTE:           FIELD WIRING (NOT BY SIEMENS WATER TECHNOLOGIES) MUST CONFORM TO LOCAL ELECTRICAL CODES.

REMOTE MOUNTED SFC CONTROLLER WITH JUNCTION BOX
LVN-2000 LIQUID CHEMICAL FEED SYSTEM - INSTALLATION WIRING

 

50.590.130.130
ISSUE 0    12-08
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SECTION 3 - SETUP AND CONTROL FUNCTIONS

List of Contents

PARA. NO.

General Information ............................................... 3.1
Measurement Inputs ............................................... 3.2
Outputs .................................................................. 3.3
Applications ........................................................... 3.4
Controller Outputs .................................................. 3.5
Controller Parameters ............................................. 3.6
Alarms .................................................................... 3.7
Adaption ................................................................ 3.8
Serial Interfaces ...................................................... 3.9
CAN Interface ......................................................... 3.10
Serial Firmware Update ........................................... 3.11
Actuator Feedback .................................................. 3.12
Digital Inputs .......................................................... 3.13
SD Memory Card ..................................................... 3.14
Unit Configuration .................................................. 3.15
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3.1 General Information

The SFC-PC is a special control device for use on potable water, industrial 
process water and waste water.

Typical applications:

Measurement and monitoring of water parameters• 
Flow-controlled potable water chlorination (combi-control)• 
Flow-controlled fluroide dosing (combi-control)• 
pH single feedback closed-loop control• 
Chlorine single feedback closed-loop control• 
Quantity-proportional dosing of disinfectants (ratio control)• 
Quantity-proportional dosing of disinfectants with linearization of • 
the actuator (with positioner)

As an option, two additional control signal inputs can be installed to log 
flow rate and external setpoint using combi-control or ratio control.

The intergrated graphic display shows the following:

Measured values• 
Mode• 
Bar graph with limit values• 
Setpoint and measuring range• 
Description of customized measuring points• 
etc.• 

The menus are easy to use, displayed in plain text and are slected using 
softkeys.

A 30-day trend enables you to view past measured values of up to two 
selectable process variables (with SD card). Without SD card, the trend 
from 0-24 hours is displayed.

With the SD card installed, a measured value file is saved for every month, 
with the available measured values and the associated time. The file is a 
text file and can be opened with every editor.

A mA output and a RS485 bus interface, including Wallace & Tiernan 
protocol, are available to connect systems. Three different process 
applications, which reflect the variety of on-site conditions, are inte-
grated into the SFC to simplify commissioning.

The Cl2
++ value is a pH-compensated chlorine measurement (optional). This 

requires a pH-measurement in the same sample water as the 3-electrode 
cell (Not applicable to Micro/2000® and Deox/2000®).
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The graphic display shows the measured data, limit values and setpoints 
as numeric values, diagrams or a trend line.

3.1.1 Applications
 
The control functions available to the SFC-PC are determined by the type 
of application selected.

Single feedback closed loop control• 
Combi-control• 
Ratio control• 

3.1.2 Controller Outputs

Controller outputs for positioners, dosing pumps, pulse pumps, continu-
ous mA output as well as a sample line dosing contact. CAN actuators 
are also supported.

3.1.3 Adaption Program

The adaption program automatically determines the control parameters 
when commissioning the single feedback closed loop control (chlorine, 
chlorine dioxide, ozone and potassium permanganate modules only).

3.1.4 Safety Functions
 
The following safety functions are integrated into the control if config-
ured accordingly:

Safety cut-off if dosing tank signals empty and also if the sample • 
water supply fails
Dosing time delay (D1)• 
Alarms• 
External stop for all controllers with digital input• 
“Positioner closed” function in the event of a power failure (only if • 
positioner has external power supply)
Password protection on two levels• 

3.1.5 Configuration Switch-Over

The SFC gives the option of either saving internally or loading all neces-
saary operating parameters as a configuration. A maximum of two con-
figurations are possible. These can also be copied to or loaded from the 
optionally installed SD card.
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3.1.6 Interfaces

The SFC supports the following links:

RS485 Interface
CMS 3.0:• 
Visualization software for archiving and display of measured values 
on PCs with Windows operating systems
SECO-S7:• 
PLC driver for data links to Siemens PLC, Type S7-300
OPC-Server Data Access V2.0:• 
Server software for Windows operating systems for data links to 
visualization system with OPC client capability
ChemWeb-Server:• 
Measured value archiving and display, remote diagnosis, remote ac-
cess with standard browser with Internet and e-mail capability
Process control systems of different manufacturers• 
(refer to the manual “RS485 Bus Interface for MFC”  WT.050.580.002.
UA.IM for description, specification and protocol)

CAN Interface
The SFC has an integrated CAN interface. This is used for data exchange • 
between CAN-capacble actuators and measuring and control devices. 
(See section 3.10, CAN Interface, for description and bus system.)

3.2 Measurement Inputs

3.2.1 mA/V Input Module

The mA/V input module is used for connecting sensors or external mea-
surements with mA or voltage output signal. 0/4 – 20 mA signal or 0 – 10 
V input voltage are possible.

Various controller functions are available depending on the application 
selected. If the mA/V module is used with the "Process Control“ option 
(PC), combi-control and ratio control are also available. 

As measured value display, the unit and display format can be freely 
selected in the menu. 
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3.2.2 mA Inputs of the IC Boards

The IC board integrates two mA inputs (mA 1 and mA 2) for recording 
process parameters.

mA input 1 Used for recording the flow rate signal as 0 – 20 
mA or 4 – 20 mA signal.

mA input 2 Used for recording an external setpoint value 
or dosing factor as 0 – 20 mA signal. Both input 
signals can be freely scaled in the menu (see 
Inputs/Outputs menu). 

   
3.3 Outputs

3.3.1 mA Output

The mA output of the SFC is electronically isolated and can be param-
eterized to 0–5 mA, 0–10 mA, 0–20 mA or 4–20 mA in the menu. Any 
measured value, actuator output (Yout) or temperature can be assigned 
to the mA outputs.

3.3.2 Relay Outputs

The SFC has a maximum of four relays, each with a two-way switch. 
These switches are assigned various switching tasks depending on the 
selected application (see section 3.4 - Applications). The correspond-
ing diagrams for the three applications are in section 5 - SFC Wiring 
Diagrams. In order to switch larger inductive load, we recommend 
installing an additional contact such as a contactor or load relay, in 
order to guarantee the contacts have a longer service life.

Protection of the relay contacts of alarm and control outputs is pro-
vided at the factory using RC circuits. These provide radio interference 
suppression for inductive loads such as pumps, motors, etc. 

Connection of small loads 

When connecting small loads to the mains voltage, e.g. contactors or 
positioners with low power consumption (e.g. V10K), the closed-circuit 
current via the RC circuits can suffice to activate the loads (humming of 
the positioner, contactor is not deactivated, etc.). In this case, the plug-
in jumpers of the relevant contacts should be removed to deactivate the 
RC circuits.
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K1 J6/J7   K3 J10/J11
K2 J8/J9   K4 J12/J13

 Figure 3.1 - Connection diagram

3.4 Applications

The configuration of the system is determined by:

The Version of the SFC• 
The required measurement and control parameters• 
The installed components• 
The selection of the suitable application• 
The type of sensor module installed• 

The SFC provides the option to customize the system to the various on-
site systems using five integrated applications.

Factory setting of version 1 - analyzer = application 1• 
Factory setting of version 1 - analyzer/controller = application 2• 
Factory setting of version 2 = application 3• 

The connections are determined by selecting the applications 1, 2, or 3. 
Factory settings are always set for the respective application. However, 
these can be customized to the respective system.

NOTE: The defined application 1, 2, or 3 must be entered the first 
time the device is switched on (see section 2.3.10, “Switching the 
device on” ). It is then not possible to change this for the defined 
configuration, otherwise the incorrect controller outputs are acti-
vated.

The three applications 1, 2, and 3 are shown below.

Plug-in jumpers
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3.4.1 Application 1 - Process Measurement

With application 1, the SFC operates exclusively as a measuring device. 
A maximum of four freely configurable alarm relays are available. The 
type of measurement is determined by the type of the sensor measuring 
module. Controller outputs are not supported in this application.

Figure 3.16 gives an overview of the available inputs and outputs of the 
SFC.
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    Figure 3.2 - Application 1

Figure 3.3 shows a sample implementation of application 1 as individual 
process measurement. The measured value can be forwarded via mA 
signal or CAN bus to a higher-level controller.
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    Figure 3.3 - Process measurement

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1386 of 1899



WT.050.590.003.UA.IM.0709 51

SFC-PC CONTROLLER

3.4.2 Application 2

In application 2, the SFC works as a measuring device and as a control 
device. Various controller modes can be selected depending on the in-
stalled sensor measuring module: 

Sensor measuring module without "Process Control" option (PC) • 
Single feedback closed loop control  

Sensor measuring module with "Process Control" option (PC)• 
Single feedback closed loop control 
Combi-control 
Ratio control  
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   Figure 3.4 - Application 2
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Controller functions in Application 2 

The following integrated control modes are available for selection: 

Ratio control (with Process Control option) • 
Single feedback closed loop control • 
Combi-control (with Process Control option) • 
Ratio control with linearization of the positioner output, with actua-• 
tors with feedback output, (max. 11 calibration points) (with Process 
Control option).

Online measurements can be transmitted direct from the SFC by means 
of a sensor measuring module and from external measuring systems via 
mA input signal. External control signals, such as flow rate and external 
setpoint, are recorded by two integrated mA inputs. The SFC system can 
record a main measurement and two external control signals. In addition, 
measuring inputs for temperature, actuator feedback and two digital 
inputs are available. 

3.4.2.1 Ratio Control and Flow Proportional

This operating mode controls the quantity-proportional dosing of disin-
fectants. The ratio control with process measurement is only supported 
with sensor measuring modules with the Process Control option. 

A typical application is simple flow-controlled potable water chlorination, 
as shown in the following figure. 
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  Figure 3.5 - Process measurement with ration control
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Required module configuration: 

MOD1 -To record the measured value• 

Input signals: 

Module 1 measured value recording • 
Flow rate measurement (0/4 – 20mA) scalable • 
Second control variable is possible via sensor measuring module • 
Internal or external dosing factor (0/4 – 20 mA)• 

The following controller outputs are possible: 

Dosing pump • 
Pulse pump • 
Positioner with feedback 1kOhm/5kOhm/0 –1 V/mA signal • 
mA analog output • 

Ratio Control Theory of Operation

The flow rate is recorded and the dosing rate adjusted proportionally 
to the flow rate using the flow rate sensor with linear mA/V output 
signal.

For the flow signal settings, see menu “Input/Output” – “Flow Wq“.

NOTE: If the measuring range end value of the flow meter is not 
identical with the actual maximum flow rate, a factor for adjust-
ing the flow rate signal should be input in the menu "Inputs/
Outputs“ - "Flow Wq“. 

For example: Measuring range flow meter = 5000 l/h / max. flow 
rate = 2500 l/h => factor = 5000: 2500 = 2.0 

The ratio between control variables and dosing output is determined 
by the internal dosing factor (control "Dos.Fact.Source” = internal), 
or it can also be set by an external mA/V input signal (Dos.Fact.
Source = external).

You can switch between internal and external dosing factor (DF) via 
the digital input (“Dos.Fact.Source” = “external with DI3” or “internal 
with DI3”).

It is possible that a second control variable “Measured Value X” (mea-
sured value from module 1) will proportionally or reverse proportionally 
influence the ratio control (“X-direction” = direct / inverse variable).
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The second control variable X is activate if the parameter “Control 
Variable X” “Measured Value X” (second control variable deactivated 
by “Off” setting (factory setting).

The amplification factor for this parameter is defined by the X-factor 
input parameter.

The controller output is calculated in this operating mode as follows:

Yout   =   Wq   x   DF  x   (X-measured value   x   X-factor) x Yout-factor

Wq Control variable 1 flow in %

DF Set dosing factor in %

X-measured value Control variable 2 measured value sensor 
measuring module 1 in %

Yout Amplification factor for X measured value

Yout Determined controller output value %

Yout factor This factor gives the option of increasing the 
dosing output by a dosing factor DF of 100% 
when the setpoint value is not reached.
Increase the dosing output.
Setting range: 1.0– 4.0
Factory setting: 1

NOTE: If this factor is increased, there is a danger that the setpoint 
value will also not be reached with a higher flow rate value, be-
cause the Yout value takes the value 100 % prematurely. 

Single Feedback Closed-Loop Control with Process Measurement

This operating mode controls the desired measured variable accord-
ing to the provided setpoint. Single feedback closed loop control is 
supported with all sensor measuring modules (with and without the 
Process Control option). 

The following figure shows a typical application of a chlorine single 
feedback closed loop control for tanks which are circulated in 
cycles.
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 Figure 3.6 - Process measurement with single feedback closed loop control

NOTE: This control operating mode is only available when ap-
plication 2 is selected.

Required module configuration: 

Sensor measuring module for measured value recording• 

Input signals:

Measured value recording module• 
Internal or external setpoint module• 

The following controller outputs are possible:

Dosing pumps• 
Solenoid pump• 
Positioner with/without feedback (1kOhm/5kOhm/0-1 V/mA)• 
Continuous• 
CAN actuator• 

Single Feedback Closed-Loop Control Theory of Operation

A PI controller is used to control the measured variables of the sen-
sor measuring module continuously and without control deviation 
from the desired setpoint. It continuously determines the required 
dosing output.

The setpoint can be set within the measuring range (at “Setpoint 
Source” = internal). 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1391 of 1899



WT.050.590.003.UA.IM.0709 56

SFC-PC CONTROLLER

Xp and Tn are control parameters to be set. They can also be automatically 
determined via the integrated adaption during a chlorine control. 

An external setpoint from 0–100 % can be provided via the mA/V input 
signal (“Setpoint Source” = external) You can switch between internal 
and external setpoint via the digital input (“Setpoint Source” = “external 
with DI3” or “internal with DI3”).

The control direction can be selected with the parameter “Control Direction” 
= direct or inverse (e.g. direct = chlorination, inverse = dechlorination).

The controller output is calculated in this operating mode as follows:

Yout   =   Ypi   =   ek   x   Kp   x   (1   +   t/tn)
t Controller cycle time

tn Integral action time

Kp Control amplification 100 / Xp

ek Setpoint-actual value control deviation

Ypi PI controller output variable

Yout Determined controller output value %

Compound Loop with Process Control

The compound loop control is a combination of the ratio control with 
additional single feedback closed-loop control to correct control de-
viations. The combi-control is only supported with sensor measuring 
modules with the Process Control option.

The following figure shows a typical chlorine combi-control as imple-
mented in the treatment of potable water. 
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  Figure 3.7 - Process measurement with combi-control
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Required module configuration:

Sensor measuring module for measured value recordning• 

Input signals:

Flow rate measurement (0/4–20mA) scalable• 
Measured value recording module• 
Internal or external setpoint module• 

Output parameter:

Dosing pumps• 
Solenoid pump• 
Positioner with/without feedback (1kOhm/5kOhm)• 
Continuous• 
CAN actuator• 

Compound Loop Control Theory of Operation

The combi-controller outputs a dosing rate proportional to the flow 
rate, which does not have a fixed dosing factor proportional to the 
flow rate as in the ratio control, but varies depending on demand.

To detect control deviations, the sensor measuring module records 
the control variable and a setpoint is specified, which are compared 
with the integrated single feedback closed-loop control. 

The internal setpoint can be set within the measuring range. “Setpoint 
Source” must be set to “internal”. An external setpoint from 0–100 
% can be provided via the mA/V input signal. “Setpoint Source” must 
be set to “external”. You can switch between internal and external 
setpoint via the digital input. The “Setpoint Source” must be set to 
“external with DI3” or “internal with DI3”.

The Xp and Tn control parameters of this higher-level single feedback 
closed-loop control are automatically determined by the integrated 
fuzzy logic Tconst and Tvar process times to be entered at 100 % 
flow rate. Because the Tvar process time changes, Tvar, Xp and Tn 
are continuously updated by the integrated fuzzy logic.

The SFC operates internally with a dosing factor table for 0 – 105% 
flow. In 5% intervals, the device determines the required dosing 
factors automatically during operation based on the corresponding 
flow rate. The single feedback closed-loop control corrections are 
transferred into the dosing factor table during this process. Non-
linearities in the control loop are learned this way. This quickly 
activates the setpoint if flow rate changes occur. 
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The dosing factor table can be checked in the "Diagnosis" menu. It 
is possible to delete the dosing factor table and to initialize it with a 
particular dosing factor (factory setting: 50%), for example, in order 
to prevent too high dosing factors during commissioning. To do this, 
the required dosing factor must be entered in the menu "System" - 
"Reset" - "Dosing Factors".

The control operating mode can be switched between ratio control 
and single feedback closed-loop control via digital input.

The control direction can be selected with the parameter “Control 
Direction” = direct or inverse (e.g. direct = chlorination, inverse = 
dechlorination)

Behavior in Operation

Operation after a flow rate change:

The single feedback closed-loop control remains switched off (Ypi 
stop function) during the disturbance variables (flow rate change, 
positioner running time, dead time from line lengths). This main-
tains a stable control, which means the control operates with the 
dosing factor from the dosing factor table applicable for the new 
flow rate. The time the single feedback closed-loop control is 
switched off is determined by the fuzzy module and is therefore 
variable (“PI” display in seconds).

A larger change in the setpoint deletes all learning meters, in order 
to reinitialise the dosing rate curve when the setpoint is reached. 
However, the learned dosing factors remain initially unchanged. 
Inactivated flow rate values are automatically preassigned a dosing 
factor. The single feedback closed-loop control is always active.

Control deviations that occur are quickly offset by the PI single feed-
back closed-loop control during continuous flow.

A positive jump in the flow rate causes a brief drop below the set-
point due to the running time of the positioner and the dosing delay. 
Therefore, the PI controller freezes for a brief period (“PI” display in 
seconds).

A negative jump in the flow rate causes the setpoint to be briefly 
exceeded due to the running time of the positioner and the dosing 
delay. Therefore, the PI controller freezes for a brief period (“PI” dis-
play in seconds).

The PI controller is not deactivated if the flow rate is continuously rising 
or falling if the dosing rate can quickly adjust to these changes. This is 
true of fast positioner running times and loops without dosing delay.
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Special Functions

The control direction can be switched.• 
Automatic determination of the control parameter using the in-• 
tegrated fuzzy module. The fuzzy module determines the control 
parameter from the embedded Tconst and Tvar process times.
The setpoint can be switched between internal and external• 
Ypi stop function during a change in control variable• 
Control variable Wq available optionally as proportional or indirect • 
proportional as well as factor adjustment
Smooth switch from compound loop control to ratio control or • 
residual only control via digital input 1, 2 or 3 available

Yout   =  Wq  x  (DFWq      +     ek   x   Kp   x   (1   +   t/tn)) x Yout factor
   Ratio                            Feedback control

t Internal controller cycle time

tn Integral action time

Kp Control amplification 100 / Xp

ek Setpoint-actual value

DFWq Learned dosing factor for the current flow rate

Wq Flow rate signal in %

Yout Determined controller output value %

Yout factor This factor gives the option of increasing the dosing 
output by a dosing factor DF of 100% when the setpoint 
value is not reached.
Increase the dosing output.
Setting range: 1.0– 4.0
Factory setting: 1

NOTE: If Yout factor is increased > 1, there is a danger that the set-
point value will also not be reached with a higher flow rate value, 
because the Yout value takes the value 100 % prematurely. 

Determining Compound Loop Control Process Times

To adjust the control for compound loop control, the Tconst and Tvar 
process times must be entered in the parameter menu path. These 
times refer to control loop dead times,which on the one hand are 
independent of the control variables, and on the other hand depend 
proportionally on the control variables.

The constant dead time < Tconst > (independent of control vari-
able) consists of the control variable measurement dead time 
(measuring dead time) and possible dosing delays. 
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The variable dead time < Tvar > depends on the current control vari-
able and is entered in the menu at a control variable of 100%.

The following calculation examples apply for the use of the SFC for 
flow-controlled chlorine dosing with chlorine overfeed correction 
(potable water control loop).

Determining the Control Variable Independent Dead Time Tconst

The control variable independent dead time Tconst consists of the 
measuring dead time and the dosing dead time.

Calculating the Measuring Dead Time

Calculation 1:

The sample water is extracted right after the mixture loop and fed 
to the measuring cell.

The sample water dead time depends on the nominal diameter and 
length of the sample water line and the flow rate to the measuring 
cell. A flow rate of 36 l/h is assumed for the Depolox® 5 measuring 
cell.

The following equation applies to the Depolox® 5:

tmw(Depolox® 55) = (dmw x dmw x lmw) : 7.65 (result in min)

In general, this equation applies:

tmw = (4.71 x dmw x dmw x lmw) : Qmw (result in min)

dmw  = Internal diameter of the sample water line in cm
lmw   =  Length of the sample water line in meter
Qmw = Flow rate to the measuring cell in l/h

Example

The sample water line is 10 m long and connected to a Depolox® 5 
chlorine measuring cell.

tmW = (0.6 x 0.6 x 10) : 7.65 min = 0.47 min, (i.e. approx. 28 sec.)

Calculation 2:

The sample comes from the sample water pump (bypass line).
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Sample water dead time depends on the flow rate of the sample water 
pump, nominal diameter of the bypass line and its length up to the 
sample water branch pipe to the measuring cell.

Tby = (4.71 x dby x dby x lby) : Qby

dby = Internal diameter of the bypass line in cm
lby = Length of the bypass line from the sample water
  extraction point to the sample water branch pipe
  to the cell in m
Qby = Flow rate to the bypass pump in l/h (result in min)

Check whether the length of the sample water line to the measur-
ing cell can be neglected. If so, establish the sum from calculation 
1 and 2.

Calculation 3:

The sample water distraction is carried out as in calculation 1 and/
or 2. To increase the exposure time, the sample water is also sent 
through a delay tank. 

The exposure time in the delay tank must be added to the calculated 
time.

Determining the Dosing Dead Time (Dosing Delay)

Dosing dead times arise from long dosing lines and positioner run-
ning times.

Calculation 1:

Determining the dead time based on dosing line length

The dosing dead time can be determined as follows:

tdos = (4.71 x ddos x ddos x ldos) : Qdos (result in min)

ddos  =  Internal diameter of the dosing line in cm
ldos   = Length of the dosing line in m
Qdos  =  Dosing line flow rate in l/h

Calculation 2:

If rapid control variable changes are expected in the system, which 
the dosing equipment cannot adjust to (e.g. positioner running times, 
dosing pump cycle times), the dosing delay time should be assumed 
under all circumstances to be half of the positioner running time ty 
or the cycle time tp.
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At a positioner running time of 80 seconds, a value of approx. 40 s 
should be assumed as the constant dosing delay.

The sum of the measured dead time and the dosing delay is displayed 
in the < Tconst > menu in minutes.

Determining the Control Variable Dependent Tvar Dead Time

The control variable dependent Tvar dead time depends on the 
nominal flow rate, the internal diameter of the line and the dis-
tance between where the chlorine is added and the sample water 
extracted.

tvar = (dpipe x dpipe x lpipe) : 212.3 x Qnom  (result in min)

dpipe  =  Internal diameter of the pipeline in cm
lpipe  =  Distance between where chlorine is added and 
   sample water extracted in m
Qnom =  Nominal flow rate in m³/h (reflects the flow rate, 
   which is preset for the controller as 100% flow
   signal)
  
If there are special reaction tanks in the system, they must be treated 
separately.
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3.4.3 Application 3 - Ratio Control without Process measurement

In application 3, the SFC operates exclusively as a ratio control. The installa-
tion of a sensor measuring module is not supported in this application.

The dosing capacity of the connected device is controlled automatically, 
depending on a measuring signal (external flow rate control signal) and 
a settable dosing factor. When actuators with feedback are involved, it 
is possible to adjust the non-linearity using a maximum of 11 calibration 
points.
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   Figure 3.8 - Application 3
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Ratio Control without Process Measurement
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    Figure 3.9 - Sample application of SFC as ratio control

Required module configuration:

Sensor measuring modules for measured value recording, e.g., of Cl2, 
pH, etc., are not supported or evaluated in this application. 

Input signals:

Flow rate measurement (0/4 – 20mA) scalable• 

The following dosing outputs are possible:

Dosing pump • 
Pulse pump • 
Positioner with feedback 1kOhm/5kOhm/0 –1 V/mA signal • 
mA analog output• 

Ratio Control without Process Measurement Theory of Operation

The flow rate is recorded and the dosing capacity adjusted proportion-
ally to the flow rate using the flow rate sensor with linear mA output 
signal. On the settings for the flow rate signal see menu "Inputs/
Outputs" - "Flow Wq". 

NOTE: If the measuring range end value of the flow meter is not 
identical with the actual maximum flow rate, a factor for adjust-
ing the flow rate signal should be input in the menu "Inputs/
Outputs“ - "Flow Wq“. 

For example: Measuring range flow meter = 5000 l/h / max. flow 
rate = 2500 l/h => factor = 5000: 2500 = 2.0
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The relationship between control variable and dosing output is de-
termined by the internal dosing factor.

If a positioner with feedback is used as the dosing output, it can be 
linearized using several support points. At least two points are required 
(0/100 %). It possible to define 2, 3, 6 or 11 support points with defi-
nite steps. In the menu "Dosing" - "Ym Calib. Points" the number can 
be defined.  The support points then have to be set in menu "Dosing" 
- "Ym Calib. Manual" (see section 4.4.3 - Positioner Calibration with 
SFC (application 3) or ratio control (application 2)).

The controller output is calculated in this operating mode as follows: 

Yout   =  Wq  x  DF

Wq - Control variable 1 flow rate in %

DF - Set dosing factor in %

The figure below shows the output dosing capacity depending on 
the flow rate Wq and the set dosing factor.
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   Figure 3.10 - Dosing factor
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3.5 Controller Outputs

3.5.1 Controller Types

Controller For Type
Parameter
Description

Action

Positioner with feed-
back

3-point Positioner with Ym Dosing  or 

Positioner without 
feedback

3-point Positioner without Ym Dosing  or 

Motor dosing pump 
(pulse duration
controller)

2-point Dosing pump 2p Dosing  or 

2 Motor dosing 
pumps (pulse dura-
tion controller)

3-point Dosing pump 3p Dosing  or 

Pulse pump (pulse 
frequency controller)

2-point Pulse pump 2p Dosing  or 

2 Pulse pumps (pulse 
frequency controller)

3-point Pulse pump 3p Dosing  or 

Dosing pump with 
mA-input

2-point Analog output 2p Dosing  or 

2 Dosing pumps with 
mA-input

3-point Analog output 3p Dosing  or 

Dosing contact 2-point Enable contact Dosing 

3.5.2 Positioner (With and Without Feedback)

With the selection of the integrated controller for “positioner”, for ex-
ample, it is possible to use chlorine overfeed control in connection with 
a positioner as dosing equipment in a chlorinator.

If positioner feedback is available, it must be calibrated during commis-
sioning. Potentiometer 1 kOhm/5 kOhm or 0 – 1 V or 0/ 4 – 20 mA signals 
can be connected as positioner feedback (see section 3.12 -  Actuator 
feedback).

3.5.3 2-Point Pulse Duration Controller for Dosing Pumps

The dosing pump is switched on for the calculated time within an adjust-
able cycle period TP (relay contact). The cycle period is mainly determined 
by the reaction time of the connected system and entered as the cycle 
period TP.
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Example: Cycle period TP   =  100 s
  Output value Yout  =  30%
  Duty cycle    = 30 s
  Off duty cycle    = 70 s 

   Figure 3.11 - Cycle period

3.5.4 2-Point Pulse Frequency Controller For Pulse Pumps

Pulse pumps are controlled with 0 to 100 or 0 to 120 pulses per minute, 
depending on the specification of the connected pump.

The duty cycle during each dosing is 0.3 s. The break time is calculated 
between 0.2 and 60 s depending on the dosing rate.

Example for a solenoid pump with 120 pulses/min.:

Yout
in %

100... 84... 72... 56 50... 33... 25... 10... 5... 10

Pulses/
min

120... 96... 85... 75 60... 40... 30... 12... 6... 10

3.5.5 3-Point Pulse Duration Controller for Dosing Pumps and 
 3-Point Pulse Frequency Controller for Solenoid Pump

Pump 1 decreases the control value.
Pump 2 increases the control value.

The control range is between -100% (pump 1) and +100% (pump 2); this 
range can also be set in manual mode.

If the setpoint = actual value, no pump is activated (neutral zone 
Xsh).

Output signals as for 2-point pulse-duration controller and 2-point pulse-
frequency controller.
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    Figure 3.12

3.5.6 Dosing Factor (e.g. For Electrolysis Systems)

A special controller is required for controlling electrolysis units to prevent 
excessive on/off switching (on account of the response times of the 
electrolysis unit).

This controller output, therefore, uses a minimum duty cycle as well as 
a switching hysteresis to minimize the switching cycles.

If the value falls below the specified Cl2 setpoint minus hysteresis 
(e.g. setpoint 0.50mg/l - hysteresis 0.05 = 0.45mg/l), the controller out-
put switches on. The controller output remains active for at least the set 
minimum duty cycle. If the setpoint is exceeded and the minimum duty 
cycle has expired, the contact switches off. 

The minimum duty cycle is ignored in manual mode. 

3.5.7 Controller With mA Output

The SFC has an analog mA output. This can be assigned as a registration 
or controller output.

If pH dosing “analog output.2p” or “analog output.3p” is selected, the 
output is permanently assigned.

3.5.8 Analog Output Controller 2-Point

With a controller output of 0%, the output current is 0 or 4mA; with a 
higher controller output, the output current reaches up to 20mA. Pumps 
with current input, thyristor controllers with DC or 3-phase pumps or 
analog control valves can be used as dosing equipment.
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3.5.9 Analog Output Controller 3-Point

Pump 1 decreases the control value.
Pump 2 increases the control value.

Output behavior is similar to “analog output controller (2-point)”, but 
with 50% offset. This means that with a control deviation of 0% (setpoint 
= actual value) a current of 10 or 12 mA is output (pump is idle).

Setting Signal Pump Signal Pump

0–20 mA 0–0.10 mA Pump 1 10–20 mA Pump 2

4–20 mA 4–0.12 mA Pump 1 12–20 mA Pump 2

Therefore, 2 suitable pumps can be controlled with one mA current loop.
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B
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5 � � 	 � � � � E � 
 �

    Figure 3.13

 
3.6 Control Parameters

Control parameters and setting values for determining the control functions 
of a controller. Different parameters apply for each controller type.

NOTE: The control parameters are listed alphabetically.

Flow Rate Source

This parameter is only available during ratio control in application 2.

This parameter switches off the flow input (off) and activates the flow 
rate signal for the ratio control (factory setting = flow measurement) 
as control variable.

The parameter must be set to “Flow Measurement” for quantity-
proportional dosing.
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Flow Rate Direction

This parameter determines the direction of the flow rate signal directly 
proportional to the actuator output:

Direct  =  flow rate input signal directly
    proportional to actuator output
    (factory setting).

Inverse  =  1 flow rate input signal

Example:   0–100% flow rate = 0–20 mA (direct).
   0–100% flow rate = 20–0 mA (inverse).

Max. Pulses/Min

Meaning:  Maximum number of pulses.

Explanation: The pulses max./min parameter only applies to
   solenoid pumps.

This parameter is used to set the maximum number of pulses per 
minute in accordance with the employed pump.

Setting range: The parameter max. pulses/min can be set at
   either 100, 120, 140, 160, or 180 pulses.

Max.lin.Corr 

This parameter monitors changes to already learned dosing fac-
tors. If new dosing factor changes are learned, which are larger 
than the max. linearity correction, this dosing factor is used for all 
values in the dosing curve = > initialization of the curve.

Max.lin.Corr. = 0: No curve function; only one dosing
    factor for all flow rates.

Example:
Max.lin.Corr. = 50% (based on dosing factor):
Previous dosing factor:   30%
Newly learned dosing factor:  48%
max. permissible correction range:  30 ± (50% from 30%)
      = 30% ± 15%
Change in this case:    48% - 30% = +18%

=> The new dosing factor is assumed for the entire curve
 because the new dosing factor (+ 48%) is greater than
 the max.lin.Correction (+18%).
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Control Factor

Setting the ratio of control range and measuring range, in order to 
adjust the control amplification Xp to the process.

Control factor = 
(End of measuring range - start of measuring range): Control range

Example:
Start of measuring range:  pH 4
End of measuring range:  pH 9
Max. process control range:  ± 1 pH (=> 2 pH increments)
     => Control factor = 
     (9 - 4) : 2 = 2.5

Control Direction

Meaning:  Direction of the control.

Display:  Direct/inverse (e.g. for pH).

Explanation: Defines which medium is used to perform the 
   correction.

Example:
 pH:   Control direction “inverse”: Lowering pH-value
   by adding acid.
 pH:   Control direction “direct”: Adding alkaline to
   raise the pH value.

Setpoint

Specified value at which the control variable can be maintained by 
the controller. The setting range corresponds to the respective mea-
suring range.

Control Variable 2

This parameter activates and deactivates a second control variable 
during the ratio control (only with application 2).

If “Control Variable 2” = measured value X is selected, this influences 
the  actuator output. The setting “Off“ indicates this control variable 
is inactive (factory setting) (see section 3.4.2.1, Ratio Control with 
Process Measurement).
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T

Sampling time T is the time after which a change control variable or 
setpoint is responded to. This value must be adjusted in the case of 
delayed feedback signals.

Tconst

Defines the constant dead time in the combi-controller loop. Consists 
of the sample water line dead time and the dosing delay time (for 
the calculation, see section 3.4.2.1, Compound Loop with Process 
Measurement).

Tn

Meaning:  Integral action time (I-element).

Display:  Minutes (min).

Explanation: On the basis of the integral action time Tn, the
   dosing capacity changes constantly until the setpoint 
   is reached. The higher the value of  Tn, the
   longer it takes until the controller increases the 
   dosing rate.

Tn higher:   Control response is slower.
Tn lower:   Control response is faster.

Setting range: The parameter Tn can be set from 0–100 min
   (Tn = 0 means that the “I-element” is de-
   activated, i.e. a pure P-control response applies). 
   It may not be possible to reach the setpoint
   value.

Tp

Meaning:  Cycle period.

Display:  Seconds (s).

Explanation: The parameter Tp only applies to dosing
   pumps. The cycle period Tp defines a
   switching period, which must be coordinated 
   with the respective pump type.

Setting range: The parameter Tp can be set from 10–180 s.

Example:  Fast dosing pumps correspond to a low Tp; slow 
   dosing pumps correspond to a high Tp.
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The control parameter Tp must always be adjusted to suit the pump 
employed:

Dosing pump
strokes/min

up to 20 20-40 40-80
80-
125

125-
200

Tp value 120 100 60 30 15

Ts

Meaning:  Loop rise time.

Display:  Minutes (min.).

Explanation: Time required to reach the measuring range end 
   value with 100% dosing chemical supply
   (see  section 3.8, Adaption).

Setting range: The parameter Ts can be set from 1 s – 8 h.

NOTE: If the values Tu and Ts are manually modified, the control 
parameters Xp and Tn are re-calculated.

Tu

Meaning:  Loop dead time.

Display:  Seconds (s).

Explanation: Time required between dosing start and clear 
   recognition of the rise in the control variable.

Setting range: The parameter Tu can be set from
   1 s – 59 min 59s.

NOTE: If the values Tu and Ts are manually modified, the control 
parameters Xp and Tn are re-calculated.

Tvar

Defines the variable dead time in the combi-controller loop. The 
time to be entered is based on 100% flow rate (for the calculation, 
see section 3.4.2.1, Compound Loop with Process Measurement).
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Ty

Meaning:  Running time of the positioner.

Display:  Seconds (s).

Explanation: The parameter Ty only applies to positioners.

Ty is the time which the positioner requires to adjust from 0% to 
100%.

Setting range: The parameter Ty can be set from 10–180 s.

X Factor

This parameter is only available during ratio control, control variable 
2 = measured value X.

Determines an adjustment factor, how strongly the measured value 
influences the actuator output (factory setting 1.0).

Xp

Meaning:  Proportional factor.

Display:  Percentage (%) with factor.

Explanation: The control amplification is determined with
   the proportional factor.

The lower the proportional factor Xp is selected in %, the greater the 
deviation from the setpoint is amplified, and the more quickly the 
controller attempts to control the deviation from the setpoint.

The control amplification factors is calculated using the following 
formula:

Factor = (1/Xp) x 100 %

Setting range: The parameter XP can be set from 1 %
   (factor 100) – 1000 % (factor 0.1).
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X Direction

Determines the direction of the second control variable during the 
ratio control.

Direct  =  measured value directly proportional to
    the actuator output 

inverse  =  actuator output indirectly proportional to 
    measured value (factory setting = direct)

Xsh

Meaning:  Neutral zone.

Display:  Percentage (%).

Explanation: The parameter Xsh only applies to 3-point
   controllers.

No controller output occurs in the neutral zone.

Setting range: The parameter Xsh can be set from 1–5%
   (depending on the measuring range).
   The neutral zone is the defined range of
   setpoint + Xsh to setpoint Xsh.

Ym Calibration

This parameter is only possible for dosing output positioner with 
feedback.

Adjust the positioner feedback signal to 0% and 100% dosing capacity. 
When automatic Ym calibration is started, the positioner moves to 
positions 0% and 100% and calibrates both positions with the SFC.

With manual calibration of the up-to-11 positions, all positions must 
be shifted to manually and saved in the menu using the Enter key.
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Ymax

Meaning:  Dosing rate limitation (single feedback
   control-loop control only).

Display:  Percentage (%).

Explanation: The parameter Ymax only applies to:

Positioner with feedback• 
Dosing pumps• 
Solenoid pump• 
Controller with mA output• 

Ymax defines the maximum control output to the actuator

The control parameter corresponds to electronic dosing limitation 
of the actuator.

Setting range: The parameter Ymax can be set from 0–100%.

Ymin

Meaning:  Dosing rate basic load (single feedback
   control-loop control only).

Display:  Percentage (%).

Explanation: The parameter Ymin only applies to:

Positioner with feedback• 
Dosing pumps 2p• 
Solenoid pumps 2p• 
Controllers with mA output 2p• 

A basic dosing rate is output to the actuators with Ymin.

Setting range: The parameter Ymin can be set from 0–100%.

NOTE: Ymin and Ymax is only available for the single feedback 
closed-loop control. The control range is limited by the parameters 
Ymax and Ymin. Do not select a Ymax value lower than Ymin. At 
Ymin > 0 overdosing can occur.
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Yout-factor

Meaning:  Multiplication factor for dosing output.

Setting range: The parameter Yout factor can be set from
   1.0 - 4.0.

Explanation: If the dosing factor 100% is not sufficient,
   the parameter Yout factor is used to increase 
   the dosing output. The paramter is available 
   with combi-control and ratio control.

3.7 Alarms

The output of the alarms takes place by means of relay contacts and 
alarm indicators on the display. The number of the max. four alarms is 
determined in the application or by the version of SFC.

Each alarm can be assigned the following functions:

Limit value = Min All measured values are individually select-
able Cl2, pH, mV, Cl-N, conductivity, etc.

Limit value = Max All measured values are individually select-
able Cl2, pH, mV, Cl-N, conductivity, etc.

Digital inputs 1 to 2 can be selected individually

Error

Flow rate min/max

ext. Setpoint/DF min, max

Yout min/max

Manual mode

Ypi min/max
  
The type of alarm can be selected in the “Alarms” menu in the displays 
“Alarm ... Functions” displays. There are three types of alarms.

In all alarm types the response can be influenced by entering a delay (td) 
(refer to the diagrams in this chapter).
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3.7.1 Unlatched Alarm Without Acknowledgement Option
 (N.O. Unlatched, N.C. Unlatched)

The alarm symbol on the display is on when an alarmis triggered and 
goes out automatically when the alarm condition is removed. The same 
applies for the contact.
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    Figure 3.14 - Example MIN alarm
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3.7.2 Latched Alarm With Reset Acknowledgement Option
 (N.O.Latched Reset, N.C.Latched Reset)

In the even of an alarm, the alarm symbol on the display flashes until the 
alarm is scknoledged. The LED also goes out even if the alarm conditions 
still apply when the alarmis acknoledged.
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   Figure 3.15 - Example MIN alarm
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3.7.3 Latched Alarm With Confirmation (Acknowledgement Option)
 (N.O. Latched Ack., N.C. Latched Ack.)

In the event of an alarm, the alarm symbol on the display flashes until 
the alarm is acknowledged.

If the alarm condition is no longer present when the alarm is acknowl-• 
edged, the symbol disappears.
If the alarm condition is still present when the alarm is acknowledged, • 
the symbol is reset from flashing to a permanent state. The symbol 
or the contact is active until the alarm condition has been removed 
(auto-reset). 
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   Figure 3.16 - Example MIN alarm
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3.8 Adaption

This only applies to Cl2 single feedback closed-loop control.
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    Figure 3.17

3.8.1 Application

Adaption is used for automatic determination of the reaction times 
of the control loop (loop dead time Tu and loop rise time Ts) or the 
resulting control parameters Xp and Tn.

NOTE: The control parameters Xp and T ascertained by the adaption 
must be considered as a recommendation for the first startup. The 
control parameters Xp and T can be manually optimized to ensure 
maximum control quality.

3.8.2 Requirements

Positioner set to automatic (manual wheel engaged) Dosing pump • 
set to automatic
Calibrated Cl• 2 measurement (zero point and span value)
Loop dead time < 60 min• 
Loop rise time < 480 min (8 h) for 0–100% measuring range• 
Decomposition time < 480 min (8 h) of the current value to 20% of • 
the measuring range
Correct menu setting of the end value, control direction (direct or • 
inverse), actuator (e.g. positioner), positioner running time (Ty)
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Adaption may not be started:

If a large volume of fresh water is added• 
If the chlorine sensor has not been run in• 
During cleaning work• 
During filter backwashing• 
When the circulation changes• 
If there are flow rate fluctuations• 

3.8.3 Starting Adaption

Starting from the basic display, select “Adaption” from the “Cl1. 2free 
( )” menu.

In the “Adaption” menu, select the “ADAPT” softkey.2. 

This displays the current chlorine value, the actuator output Ym/Y 3. 
and the control variable in %. The diagram of the previous adaption 
is shown when the key   is pressed.

Press “START” to start the adaption. Adaption starts.4. 

Adaption can be cancelled using the "Cancel" softkey.5. 
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   Figure 3.18 - Adaption displays

3.8.4 Displays

The diagram shows the chlorine value curve during the adaption phases. 
The current phase of adaption (total of 13) is shown in the bottom line.

Successful adaption is confirmed by the “ADAPTION OK” message.

Press the “BACK” softkey to return to the basic display.

If adaption is not successful, the error message “ADAPTION?” is dis-
played.
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3.8.5 Adaption Sequence

Each adaption phase is then displayed with a status message:

Display text Explanation
“0: Init“ Start

“1: Ym = 0%“ Chlorinator to 0% or dosing pump off

“2: X = 20%“ Delay until actual value < 0.2 x end value

“3: Ym = 100%“ Chlorinator to 100% or dosing pump on

“4: Ym = 100%“ Wait until the chlorinator reaches 100%

“5: Tu! “ Start dead time measurement

“6: Tu! “ Measurement of the loop dead time Tu

“7: Tu Check“ Plausibility enquiry dead time

“8: Init Ts“ Start of rise time measurement

“9: Ts    “ Measurement of the loop rise time Ts

“10: TS   “ Calculate control parameters

“11: Y = 0%“ Chlorinator to 0% or dosing pump off

“12: Y = 0%“ Wait until the chlorinator reaches 0%

“13: Adaption OK“ End

Various status messages can be output, depending on the selection of 
the actuator. Different status messages also have different execution 
times. It is possible that several status messages are only displayed 
briefly or not at all if the execution time is very short.

CAUTION: Adaption can take up to 13 hours, depending on the con-
trol loop. During this time no errors should occur on the control loop 
(e.g. filter backwashing, changes in the circulation).

NOTE: The adaption procedure can be terminated at any time with 
“STOP”. The previously set parameters remain unchanged.

3.8.6 Completing Adaption Without Errors

When the loop times (dead time Tu and rise time Ts) have been com-
pleted without errors, calculation of the control parameters Xp and Tn 
commences. This is indicated by the message “Adaption OK”. The calcu-
lated parameters are entered into the menus. When adaption has been 
concluded, the measuring amplifier adjusts with the newly calculated 
control parameters and continues in the selected operating mode (e.g. 
automatic).

These are entered into the “Tu” and “Ts” menus to monitor the determined 
loop times.

!
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If errors occur in the control loop during adaption, incorrect loop times 
and therefore incorrect control parameters can be determined.

CAUTION: The remaining control parameters Ymin, Ymax and 
Tp are not influenced when adaption is performed. The control 
parameters Xp and Tn are determined for Ymin = 0% (no basic 
load) and Ymax = 100% (no dosing rate limitation). If a basic load 
Ymin or dosing rate limitation Ymax are required for specific sys-
tem requirements, it must be taken into account that the control 
loop is restricted as a result. There is then the risk of excessive 
chlorination (Ymin too high) or inadequate chlorination (Ymax 
limits excessively).

3.8.7 Completing Adaption With Error

If errors occur in the control loop during adaption (e.g. filter backwashing, 
changes in the circulation) or if the reaction times of the control loop are 
too long, adaption is interrupted.

Possible error conditions:

Initial value not reached (Display: “T = > 8h”)
When adaption has started and the dosing system has closed or the 
dosing pump has switched off, the measuring amplifier waits until the 
actual value has dropped below the initial value (0.2 x the measurement 
range value). This delay is indicated by the message “2:  X = 20%” and 
the maximum permissible time is 8 hours.

Loop dead time too high (Display: “Tu = > 1h”)
The value determined by the time measurement between starting up the 
dosing, switching on the dosing pumps and the rise of the actual value 
may only take a maximum of 1 hour. This measured time is displayed 
by “6: Tu!”

Loop rise time too high (Display: “Ts = > 8h”)
The time is determined by a measurement, which the control loop 
requires at a 100% dosing rate of the dosing system or the dosing 
pump, to increase the actual value to 50% of the measuring range. 
This measurement is indicated by the message “9: Ts!” and may take 
up to 4 hours. 

If any of the error conditions described above occur, adaption is inter-
rupted. The measuring amplifier indicates an error message. The “old” 
parameters Xp and Tn are not changed.

!
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3.8.8 Determination of the Control Parameters With Known Tu and Ts Times

If the loop times Tu and Ts are already known or if these cannot be de-
termined automatically due to specific system conditions, the loop times 
can be entered into the “Tu” and “Ts” menus. When Tu or Ts are saved, 
the control parameters Xp and Tn are also calculated and entered into 
the menus.
 

3.9 Serial Interfaces

Various interfaces are available to externally link the SFC.

3.9.1 RS232

The RS232 interface serves to connect:

A laptop or PC for a Firmware update (Download the latest firmware • 
version with an update program and update instruction from the 
Wallace & Tiernan homepage (www.wallace-tiernan.de). Matching 
RS232 connecting cable: Wallace & Tiernan Ref. AAD8062).

3.9.2 RS485

The RS485 interface provides connectivity to:

Web technology via Wallace & Tiernan® ChemWeb server• 
Higher level visualisation systems through OPC Server Data Access • 
V2.0
Visualization systems under Windows® TM via• 
Wallace & Tiernan® CMS software 3.0
SECO S7 - Serial data link to SIMATIC S7-300• 
External gateways• 

The SFC RS485 interface is electrically isolated. To integrate into a Siemens 
Water Technologies bus system, four terminal strips, a terminating resistor 
Rt and balancing resistor Ru and Rd are integrated into the SFC.

  Figure 3.19 - Front panel board

Ru

Rt

Rd

Terminal 
strips RS485 
interface
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Information on the RS485 interface (WT.050.580.002.UA.IM) can be 
requested separately from Siemens Water Technologies.

3.10 CAN Interface

The CAN interface provides connectivity to:

CAN actuators, such as V10K with CAN interface • 
CAN measuring systems, such as SFC measuring systems for Cl• 2 tot./
Cl2 free for displaying the combined chlorine 
CAN measuring systems, such as SFC-Cl• 2++ with pH value entry via 
CAN bus 

The CAN interface of the SFC is electrically isolated. For connection to a 
Wallace & Tiernan® CAN bus system, three terminals, a terminating resis-
tor Rt and the balancing resistors Ru and Rd are integrated in the SFC.

The CAN bus is wired from station to station as a two-wire bus. The cable 
of type 1x 2x0.75 mm2 (part. no. AAD8569) is used as the installation 
cable. Stub cables are not permitted.

Do not exceed the maximum line length of 1000 m. The CAN bus is 
divided into max. 31 segments. In every segment there can only be one 
CAN master. All unit that communicate with one another must be oper-
ated in the same segment.

Setting parameters:  Segment address 1...31 
    CAN address for actuator 0...31

The bus master in the segment is responsible for controlling the actua-
tors. The bus master is, for example, SFC, MFC.

CAN slaves include, e.g., dosing pumps with CAN interface, V10K with 
CAN interface. 
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   Figure 3.20 - CAN-Bus
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NOTE: This CAN interface is not compatible with CAN Open or other 
CAN systems. Only CAN nodes with a W&T-compatible software 
protocol may be integrated in this CAN system.

To illustrate the CAN functionality, two examples for CAN applications 
are listed below:

Example 1
An SFC (master) is operated with a CAN actuator dosing pump in a CAN 
installation.

Both units must be operated in the same segment. In the following 
example, segment 1 is used, it could, however, be any segment from 1 
-31. The following device settings are required:

SFC-Cl2:

Menu - Inputs/Outputs -
Interface - "CAN segment":

1

Menu - Cl2 free - Dosing -
"Dosing output":

CAN-Bus actuator

Menu - Cl2 free - Dosing -
"CAN address":

2

CAN dosing pump:

Menu - Configuration -
CAN Bus:



Menu - Configuration -
Segment address:

1

Menu - Configuration -
Slave address:

2

Menu - Configuration -
Bus termination:

- (only with the last and first units 
of the bus installation  )

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1424 of 1899



WT.050.590.003.UA.IM.0709 89

SFC-PC CONTROLLER

Example 2
An SFC-Cl2++ (master or slave) is installed with an SFC pH, in order to 
compensate the chlorine measurement with the pH value. In this ap-
plication, both units need not be operated in the same segment. In the 
following example, segment 1 is used and the following settings must 
be carried out.

SFC-Cl2++:

Menu - Inputs/Outputs -
Interface - "CAN segment":

1

Menu - Cl2++ - Measuring range - 
"CAN address pH":

2

SFC-pH:

Menu - Inputs/Outputs -
Interface - "CAN seg. (Sens)>":

1

Menu - Cl2++ - Measuring range - 
"CAN addr. (Sens)>":

2

A bus end (bus termination Rt) must be installed at the first and last units 
in the bus. Some units have a dip switch Rt (e.g. SFC see image). Other 
units require a menu setting that activates the bus termination.

Balancing of the CAN bus must take place once in the CAN bus. For this 
purpose, there are dip switches for Ru and Rd integrated in the Ru and 
Rd SFC in the immediate vicinity of the CAN terminal. By means of the 
dip switches, resistances can be turned on or off (see front panel board 
in the cover of the SFC).

  Figure 3.21 - Front panel board

Ru Rt

Rd

CAN 
external 
terminal 
strips
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3.11 Serial Firmware Update

Via the serial interface of a laptop/PC, it is possible to update the firm-
ware of the SFC. A special download software and the latest firmware 
including a description can be downloaded from the Wallace & Tiernan 
homepage at www.wallace-tiernan.de. A special update cable is avail-
able for the firmware update under order no. AAD8062. 

 
3.12 Actuator feedback

The actuator feedback of the SFC is set at the factory to potentiometer 
with 1 kOhm. For other feedback signals the device must be reset using 
the DIP switch S4 (see IC board). 

Possible signals are: 

Potentiometer 1 KOhm • 
Potentiometer 5 KOhm • 
0/4–20mA signal • 
0–1V signal• 

Switch settings of DIP switch S4:

S2-A
1

S4-B
2

S4-C
3

Potentiometer 1K Off Off On

Potentiometer 5K Off Off Off

0/4-20mA On On Off

0-1 V On On Off

3.13 Digital Inputs 

Two digital inputs are integrated in the IC board of the SFC. These are 
provided for connecting voltage-free contacts (< 100 Ohm) and are sup-
plied internally with 12 V. 

WARNING: NO VOLTAGE MAY BE APPLIED TO THE DIGITAL INPUT 
TERMINALS! 
 

!
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3.14 SD Memory Card

The SFC can optionally be equipped with an SD memory card for saving 
or copying unit configurations (see section 3.15, Unit Configuration) and 
for recording measured data. Every minute, all measured values, such as 
the main measurement (e.g. Cl2, pH, etc.), flow rate, external setpoint or 
dosing factor, actuating variable Yout and temperature, along with the 
date and time, are saved on this card. The data are stored in files every 
month and have the following format:

The SD card is installed inside the SFC. In order to remove or replace the 
SD card, the cover of the SFC must be opened. 

Example:
D200711.DAT 

     
 Year 2007       Month 11 (November)

The data can be further processed using any text editor or table pro-
cessing program, such as EXCEL. The SD memory cards can be read-
out and the data copied by any standard card reading device or PC.

Example of a file section:

Date MW-mg/l Wq Wext./DF Yout Temperature

2008-01-01 00:01 0.21 20.1 0.0 10.1 19.1

2008-01-01 00:02 0.21 20.1 0.0 10.1 19.1

2008-01-01 00:03 0.22 20.0 0.0 10.1 19.1

...

...

...
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      Figure 3.22 - Installed SD card

NOTE: Files ending with "*.Bin" can not be evaluated. They are only 
used as data storage for the SFC and must not be altered. 

3.15 Unit Configuration

The SFC gives the option of saving all unit settings as a configuration. 
Unit settings include all parameters that can be set in the menu, such 
as the controller mode, setpoint, limit values, etc. A maximum of two 
configurations can be saved in the internal memory SFC (see Menu-
System-Configurations-Save-Config 1, Config 2).

If configurations are saved in the internal memory as Config 1 and Config 
2, they can be restored when required as the current unit settings. The 
previous unit settings are deleted in the process. It is possible to switch 
between Config 1 and Config 2 via digital input 1 or 2 (see Menu-Inputs/
Outputs-Digital input-DI (1), DI (2)).

When "Config 2" is selected, a signal on the digital input causes configu-
ration 2 to be loaded, and the SFC continues to operate with the unit 
settings of Config 2. If the signal on the digital input is deactivated, then 
configuration 1 is loaded again and the SFC continues to operate with 
the unit settings of Config 1.

SD card

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1428 of 1899



WT.050.590.003.UA.IM.0709 93

SFC-PC CONTROLLER

3.15.1 Unit Configuration of SD Memory Card

For data backup purposes, internally saved configurations can be copied 
to the SD memory card (see Menu-System-Configurations¬Copy-Config 
1 -> SD, Config 2 -> SD).

The config file copied to the SD card (directory "JOB"-JOB1.Bin, JOB2.
Bin) can be copied with any laptop/PC with a card reader, and can be 
transferred to other SFC systems via SD card (see Menu-System-Config-
urations-Copy-SD -> Config 1, SD -> Config 2, SD Config 1 -> act.* SD 
Config 2 -> act.*).

* act. refers to the current unit setting 
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SECTION 4 - OPERATION

List of Contents

PARA. NO.

Display and Operator Controls  ................................ 4.1
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 Password ............................................................. 4.2.1
 Operation ............................................................ 4.2.2
Menu Structure....................................................... 4.3
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Errors ..................................................................... 4.4
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4.1 Display and Operator Controls

Graphic display and operating panel

All information is shown on the graphic display. 
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        Figure 4.1 - Graphic display

The SFC is operated with nine keys. The software function is controlled 
with the top three keys (softkeys). 

� � �

       Figure 4.2 - Operating panel

The exact depiction of the individual parameters on the graphic display 
is described in section  4.3, Menu Structure.
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Indicators

CONTROL 1 System name (Entered under “System” - “Common” 
- “System name”)

( �

�

( �

� �

Digital inputs 1 and 2 active.
The symbols indicate that a function has been 
selected for the digital signal and that a signal is 
pending.

Password active
The defined password must be entered to permit 
modification of parameters and for calibrating the 
device.

� # � " $ � Time

“AUTO” operating mode active
The control unit is running in automatic mode.
Dosing is performed automatically.

Positioner is started, dosing pump on
Positioner stopped, dosing pump on

Pulse pump on, 15 pulses/min in the example

“MANUAL” operating mode active
Dosing can be set manually.

Alarm on
Upper alarm symbol corresponds to Alarm 1, be-
neath it are alarms 2 - 4

� � � �

“System stopped” operating mode
Dosing is switched off.

�

“Adaption” operating mode is active during “Auto-
matic” operation
Automatic determination of the control parameters 
for single feedback closed loop control is active.

�

“Adaption” operating mode is active during “Manual” 
operation.
Automatic determination of the control parameters 
for single feedback closed loop control is active.

Bar graph
This indicates a measured value, the measuring 
range (column height), limit values ( and ) as well 
as the setpoint, Wi (internal setpoint), We (external 
setpoint), Di (internal dosing factor), De (external 
dosing factor).
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Softkeys Current softkey assignments

BREAK

SELECT

ENTER

CAL

LOCK

MENU

MODE

UNLOCK

BACK

CHANGE

--->

Stop the adaption procedure.

Select one or more options from the list 
provided.

Change the operating mode.

Confirm selection/Save input.

Select the “Calibration” menu.

Activate password protection.

Select a menu.

Select the “Mode” menu.

Start deactivation of password protec-
tion.

Move back one menu level.

Open next diagnosis display.

START Starts adaption.

13s The time until dosing resumes after inter-
ruption.

ADAPT Opens the display for adaption

100% If the display blinks, the positioner is in 
manual mode and cannot be activated.

28.4°C Sample water temperature

mA?                   1/5 Error indication active (display bottom 
right)
The system has detected an error. The error 
can be specified with the table in section 4.5  
“Errors”. The number combination states the 
series number of the error message and the 
total number of error messages (in this case 
the first error of a total of five).

PI 85 s YPI stop time display. The time it takes 
after a spike in the flow rate for the single 
feedback closed loop control in the combi-
control to reactivate.
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� Scroll bar
This is used to indicate the actual menu 
position of the menu arrow. If the selec-
tion mark is at the top, the menu arrow 
is on parameter 1 (see example). A maxi-
mum of eight parameters per display is 
possible.

TANK The SFC provides the option to assign a 
customer-specific name or designation to 
each measurement. In the menu “System 
Module designation”, you can name each 
measurement as desired up to six charac-
ters, such as “Inlet”, “Main”, “Tank”, etc. This 
name is displayed in the main display under 
the associated measurement. If blanks 
(default setting) are entered as a module 
name, it is deactivated and does not appear 
in the main displays.

General messages Adaption is running!
This message appears if an attempt is made 
during adaption to automatically calibrate 
the positioner.

This function is possible in the MANUAL 
mode only!
This message appears, for example, if an 
attempt is made to calibrate the positioner 
during automatic operation. Acknowledge 
by pressing ENTER or the ESC key.

A module was removed!
Do you wish to accept this configuration?
This message appears when the device is 
switched on after removal of a module. 
Confirm with the yes/no key.

New hardware component found!
This message appears when the device is 
switched on after addition of a module.

No data available!
This message appears when there is no 
configuration saved on the SD card and 
an attempt is made to load a configuration 
from the SD card.

No measurement available! 
This message appears when the SFC is op-
erated in application 1 or 2 and no senor 
measuring module has been loaded.
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Data are not compatible! 
This message appears when a configura-
tion is loaded from an SD card and may be 
caused by the following: 

Sensor measuring module different • 
from the current measuring module
The software version of the front panel • 
board is different from the current ver-
sion

No SD card available! 
An attempt was made to save a configura-
tion on an SD card, but no SD card was 
loaded or the SD card is faulty.

Function is not possible!
It is not possible to calibrate the positioner 
feedback at the CAN actuator.

NOTE: Information on the plug-in cards which are contained in the 
device are displayed in “Analog scan” when it is switched on or can 
be viewed statically in the “Diagnosis” menu under “Software Ver-
sions”.
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Operator Controls

Softkey
Activate the function shown on the • 
graphic display with the keys.

Up
Move up one level.• 
Display the previous option.• 
Increase the value.• 

Down
Move down one level.• 
Display the next option.• 
Decrease the value.• 

Left/right
Change the column in the menu.• 
Change the position in the displayed • 
value (cursor menu).
Move forwards or backwards by six • 
hours in the trend graph.

ESC
Escape

Cancel the entry without saving the • 
new value.
Move up one menu level.• 

Enter/Acknowledge
Acknowledge alarm message. • 
Set the running delays to zero.• 
Delete adaption error.• 
Acknowledge max. dosing time to re-• 
activate dosing.
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4.2 Notes On Operation

During operation observe the following points:

Check your entry and modifications before exiting the menu.• 
Only press the keys with your fingers, never with hard or pointed ob-• 
jects such as pencils, etc. This could damage the sealed keypad.

4.2.1 Password

The system runs with up to two passwords to ensure protection against 
unauthorized or inadvertent changing of parameters:

The system password permits full access to all setting options.• 
The calibration password only permits access to the calibration menu • 
and the display of the menus.

Each password is a four-digit number combination.

NOTE: The password is not pre-set at the factory (four zeros). A 
calibration password can only be set if a system password has been 
set. If the password protection was not activated with the “LOCK” 
softkey after entry/calibration, the system is automatically locked 
one hour later. The password can be changed after correct entry of 
the existing password.
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4.2.2 Operation

You have the following options starting from the basic display (the basic 
display is opened by pressing the "ESC" key in the menu four times):

Switch between the basic 
displays and trend graphs

Press the up or down key• 

Select menu Press the “MENU” softkey to select the • 
menu
Press the “CAL” softkey to calibrate• 
Press the “MODE” softkey to set the • 
operating mode

Select a menu item in the 
menu display

Select the menu item with the arrow • 
keys (arrow in front of menu item)
Confirm the selection with “ENTER”• 

Change/enter displayed 
parameters

Select the parameter with the arrow • 
keys (arrow in front of parameter)
Confirm the selection with “ENTER”• 
Change/enter the display with the up • 
or down arrow keys
Confirm the entry with “ENTER”• 

Cancel entry Press the “ESC” key to exit the menu item. • 
Entries which have not been confirmed 
are reset to their original settings.

Reactivate password pro-
tection

This function is only active when a pass-
word has been programmed.

Change/enter displayed parameters• 
Block the system entry with the “LOCK” • 
softkey in the menu display

Exit the menu item Press the “ESC” key• 
      or

Press the “BACK” softkey• 
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4.3 Menu Structure

The SFC has various menus:

Main menu• 
Module type, e.g. Cl• 2 free 1
Inputs/Outputs• 
Alarms• 
System• 
Diagnosis• 
Calibration• 
Mode• 

Display of these depend on the number of sensor measuring modules 
installed.

The “Calibration” and “Mode” menus are opened with the corresponding 
soft keys directly from the basic display. All other menus can be accessed 
with the “MENU” softkey.

The following pages show the individual menus. The displays contain 
the default settings.

NOTE: The actual displays on your device can vary from those il-
lustrated. The displays and menus depend on the number of sensor 
measuring modules installed and the selected settings.
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4.3.1 Main Menu

Basic display 1
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Basic display 2

Basic display 3

Trend graph 1

Trend graph 2
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Basic Display 1
Top status line

System name• 
Digital inputs activated• 
Password protection activated• 
Time• 

Center display range

Mode• 
Measured value, e.g. free chlorine (mg/l) as a digital display with • 
module designation (optional)
Flow rate display Wq• 
Alarm relay display• 
Control output• 
Feed delay (s), e.g. following sample water stop or change of • 
mode from manual to automatic
Fault message (instead of positioner feedback, temperature and • 
feed delay) In the case of several fault messages the display al-
ternates.
Sample water temperature (°C)• 

Bottom status line

Softkey display• 

Basic Display 2
Top status line

See basic display 1• 

Center display range

Mode• 
Measured value display with bar graph display• 

Bottom status line

See basic display 1• 
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SFC-PC CONTROLLER

Basic Display 3
Top status line

See basic display 1• 

Center display range

Measured value display• 
Flow rate display• 
Controller-specific input/output variables, such as Yout, Ypi, Xd, • 
dosing capacity DL depending on Wq, setpoint value Wi/We

Bottom status line

See basic display 1• 

Trend Graph (2 max.)
Top status line

Unit and type of the selected measurement parameter• 
Date of the displayed diagram• 

Center display range

6-hour trend graph (can be scrolled back by up to 30 days with • 
option SD card)

Bottom line

Softkey display• 
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Module Type -  Menu
Display using the example of a free chlorine measurement.
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Menu select

Module type menu

Control

Actuator

Ym calibration Man-
ual

Setup

Parameter

Measuring range

Limit value 1
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Module Type -  Menu
Display using the example of a free chlorine measurement.
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NOTE: The displayed menus and selection parameters depend on the 
sensor measuring module installed and the selected application. All 
the parameters illustrated here are not displayed at the same time.

Basic Display
Refer to main menu

Selection Menu
Display of all available menus

Module Type (1) Menu
Display of all available settings for module type 1

Limit value 2

Auto-tune

MW inlet disinfection
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Control
Control mode Combined/ratio/single feedback (com-

bined and ratio only available with 
modules with PC option)

Setpoint Measuring range

Setpoint source internal / external / internal with DI 2/ 
external with DI 2

Dosing factor 0–100%

Dos. fact source internal / external / internal with DI 3/
external with DI 3

Yout-factor 1.0 - 4.0

Actuator
Control output Positioner with Ym

Positioner without Ym

CAN-Bus actuator

Dosing pump 2p.

Dosing pump 3p.

Solenoid pump 2p.

Solenoid pump 3p.

Analog output 2p.

Analog output 3p.

Dosing contact

CAN slave addresses ---(off), 00...31

Tp 10 s - 180 s (60 s)

Ty 10 s - 180 s (90 s)

Sample time T 1 - 20 s

Ym calibration Auto

Ym calibration Manual

Ym calib. points 2, 3, 6, 11

max. Pulse/min 100/120/140/160/180

Hysteresis Depending on measuring range 0.01 - 
0.50 / 00.1 - 5.0 / 1 - 50

min. ON 1min00s - 59min59s
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Setup
Flow source Off / flow rate measured value

Flow direction direct / inverse

Control variable 2 Off / measured value X

X direction direct / inverse

Control direction direct / inverse

X factor 0.1 to 4.0

Ymin 0–100%

Ymax 0–100%
    

Parameter
Xsh 0.0 to 5.0 %

Tconst 30 s – 10 min

Tvar 30 s – 10 min

Max. lin. corr. 0–100%

Control factor 0.1 to 10

Xp 1–1000%

Tn 0.0 to 100.0 min

Measuring Range
Range Start  

Adjustment of measuring range initial value:
mA/V  Any combination

Range End

Adjustment of the measuring range end value:
mA/V  Any combination

Unit

Selection of the displayed unit value.
mA/V  5 characters max. (any combination)

Format

Selection of the displayed number format for mA/V

Sensor modules:
000.0 / 00.00 / 0000
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Signal

Setting the connected measurement signal:
0–20 mA, 4–20 mA, 0–10 V, CAN external
Complete electrical connection according to this setting (see section 
5, SFC Schematic Wiring)

Factor

Factor to adapt an external input signal:
0.1 to 4.0

CAN Address

Only with sensor type mA/V:
Allocation of the measurement to be obtained via CAN bus.
     

Limit Value 1
Min I within measuring range

Max I within measuring range

Min II within measuring range

Max II within measuring range

Hysteresis Depends on measuring range 0.01 to 0.25 / 
00.1 to 05.0 / 1 to 50

Limit Value 2
Min Ym/Yout 0–100.0% (not in single feedback closed-

loopcontrol)

Max Ym/Yout 0–100.0% (not in single feedback closed-
loop control)
Ym is only output if the actuator feedback is 
present, otherwise the controller output is 
Yout

Hysteresis 0.1 to 5.0%

Min Ypi 0–100.0% (for combi-controller only)

Max Ypi 0–100.0% (for combi-controller only)

Hysteresis 0.1 to 5.0% (for combi-controller only)

Adaption
Adaption is only available for single feedback closed-loop control 
with “DES” modules.

Tu   1–3600 s (60 s)
Ts   0.1 to 480.0 min (10 min)

mA/V
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Inputs/Outputs -  Menu
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SFC-PC CONTROLLER

Basic Display
Refer to main menu

Menu Select
Display of all available menus

Menu Inputs/Outputs
Display of all available input/output settings

Flow Rate
Signal   0–20 mA, 4–20 mA, 0–10 V
Factor   0.1 to 4.0
Unit   Max. 5 digits (any combination)
Format   Measurement display
    000.0 / 00.00 / 0000
Range-start  Unlimited
Range-end   Unlimited

Flow Rate Limit Value
Min   Min. limit value within measuring 
    range
Max   Max. limit value within measuring 
    range
Hysteresis   0.1 to 5.0%

Ext. Setpoint/DF
Signal   0–20 mA, 4–20 mA
Factor   0.1 to 4.0

Setpoint DF Limit Values
Min   Min. limit value of the external signal
    input 0–100.0%
Max   Max. limit value of the external signal
    input 0–100.0%
Hysteresis   1–25%

Analog Output
mA signal   0-5mA, 0–20 mA, 4–20 mA,
    0–10 mA, off
mA    Measured value sensor module, flow rate 
    Wq, ext. Setpoint/DF, Yout/Ym, Ypi
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SFC-PC CONTROLLER

Digital Input
DI (1), DI (2)  Every digital in put can be assigned a function.
MW-STOP funct.  Yout=0%, dosing, mA continuous =
(only with DI (1))  0% if DI is activated, the feed stops
    after the preset sample water delay.
    If DI is deactivated, the feed starts after
    the preset feed delay. See Menu -
    System - Safety
Control stop  Yout = 0%, dosing, mA continuous = 0%
Controller const  Yout remains constant (i.e., the control 
    signals are kept constant).
mA const   All mA outputs remain unchanged,
    while DI is active.
Ratio   If the DI is active, the control mode 
    switches to ratio control. 
Single feed back  If the DI is active, the control  mode
    switches to single feedback closed loop
    control.
Job 2   If the DI is active, the device switches 
    to the settings of configuration 2.
Contr 100%  If the DI is active, the controller output
    switches to Yout = 100%.
Contr 2x Yout  If the DI is active, the controller output
    Yout is doubled.

Interface
RS485 address  Bus addresses 00 to 31 (0)
CAN segment  Setting the segment address in the
    CAN bus -- (CAN bus turned off) 
    01...31
CAN seg. (Sens)>  Setting the CAN segment in which the
    measured value is to be transmitted 
    -- (off) 01...31
CAN addr. (Sens)>  Setting the CAN address with which the
    measured value is transmitted
    -- (off) 00...31
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SFC-PC CONTROLLER

Alarm - Menu
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SFC-PC CONTROLLER

Basic Display
Refer to main menu

Menu Select
Display of all available menus

Menu Alarms
Display of all available settings

Alarm 1/2 Function
Alarm 1 func  Defines the alarm relay contact
    conditions, if the alarm is inactive. 
    N.O. unlatched
    N.C. unlatched
    N.O. latched with reset
    N.C. latched with reset
    N.O. latched with confirmation
    N.C. latched with confirmation
Alarm 1 delay  00:00 – 10:00 h ON delay
Alarm 2 func  See description of alarm 1
Alarm 2 delay  See description of alarm 1

Alarm 3/4 Function
Alarm 3 func  See description of alarm 1
Alarm 3 delay  See description of alarm 1
Alarm 4 func  See description of alarm 1
Alarm 4 delay  See description of alarm 1

Alarm Assignment 1/2/3/4
This parameter gives the option of defining the switching conditins 
for the alarms:
Min I and Max I of the measurement of the sensor module
Min II and Max II of themeasurement of the sensor module
Min and max of the flow rate Wq
Min and max of the external setpoint/doing factor
Min and max of the controller output Yout or Ym
Min and max of the controller output Ypi
Digital input DI (1)
Digital input DI (2)
Fault
Manual operating mode
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SFC-PC CONTROLLER

System - Menu
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SFC-PC CONTROLLER

Basic Display
Refer to main menu

Menu Select
Display of all available menus

Menu System
Display of all available system settings

General
Time (hh:mm)   Current time
Date (dd.mm.yy)   Current date
Measuer filter1)  off / low / high
Hold function  Off / On (Keeps the measured value
    constant during calibration)
Language   German, English, French, Dutch
System name  12 characters, each with character set
    A-Z and digits 1-9 including special
    characters

Safety
Save Gives the option of saving all device set-

tings, including the application, as Job 1 
or Job 2

Restore Gives the option of restoring saved 
or stored configurations. The current 
menu settings are overwritten inthe 
process. Job 1 or Job 2

Copy If an SD card is installed, the configu-
rations Job 1 and Job 2 can be copied 
to and from the SD card. The current 
operating configuration (cur.) can also 
be copied.
Job 1 -> SD, Job 2 -> SD, SD -> Job 1, SD 
-> Job 2, SD Job 1 -> cur., SD Job 2 -> 
cur., cur. -> SD Job 1, cur. -> SD Job 2

Safety
Feed delay2)  00:00 – 10:00 (03min : 00s)
Samp. water delay3) 00:00 – 10:00 (01min : 00s)
    (sample water delay)
System password   four-digit numeric code
    (activate with Softkey “LOCK” in the
     “Menu Select” window)
Calib password*   four-digit numeric code
    (activate with Softkey “LOCK” in the
     “Menu Select” window)
* only if system password is set
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SFC-PC CONTROLLER

Trend Graph
Channel 1 to 2 Assignment of a measured value to the 

trend graph. The selected measured val-
ue is plotted in the trend graph (can be 
traced back up to 30 days if the SD card 
is installed, without the SD card from 0 
to 24 hours). Options include the mea-
sured value from the sensor measuring 
module, external setpoint/dosing factor, 
temperature, output signal Yout. If the 
setting is "sel"ected, the relevant chan-
nel is not logged.

  
NOTE: If Ym is available, the Yout value is displayed in Ym.

Module Designation
Module   Max. 7 characters, customized entry.
    If blanks are entered, the module 
    description is switched off. The
    designation is shown on the main
    display beneath the unit.

System Reset
System restart4)  yes / no
Delete graph5)  yes / no
Standard value6)  yes / no
Delete dos. avg7)  yes / no
Delete DL diagram8) 0–100%

NOTE: The system settings marked with 1) to 8) are explained 
below.
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SFC-PC CONTROLLER

Explanation of System Settings
1)Measure. filter

The measurement filter serves to compensate measurement 
value fluctuations in the event of irregular measurement value 
signals.

2)Feed delay
The feed delay delays dosing start when the device is switched 
on and when the operating mode has been changed. Running 
of the selected time can be cancelled with the “Acknowledge” 
key.

3)Samp.water delay
The sample water delay (DI 1) determines the time after which 
dosing is deactivated, e.g. in the event of sample water stop. DI 
1 flashes while the delay time is running.

4)System restart
When the applications are changed, the device must be restarted 
with System Restart.

5)Delete graph
The stored measured values of the trend graph are deleted.

6)Standard values
Deletes customer settings (except for the selected application), 
resets system to factory settings. The sensors must be recali-
brated.

7)Delete dos.avg
The dosing average is set to zero.

8)Delete DL diagram
Resets the dosing factor table to the set value and all training 
meters to zero.
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SFC-PC CONTROLLER

Diagnosis - Menu
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SFC-PC CONTROLLER

Basic Display
Refer to main menu

Menu Select
Display of all available menus

Diagnosis
Display of all available diagnosis displays

Diagnosis Dosing Average
Displays the dosing average of the previous hour, day, week, 
month.
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SFC-PC CONTROLLER

Diagnosis - Menu
 “Diagnosis Menu“ continued 
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Inputs/Output diagnosis

Inputs/Output diagnosis

Inputs/Output diagnosis

Diagnost.Dosingfactor

Diagnost.Dosingfactor

Diagnost.Dosingfactor

Software versions
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Inputs/Output Diagnosis
Information on

The assignment of the mA outputs• 
The current mA output in mA and %• 
The current switching conditions of the relays:• 

  Relay off    Relay on
The selected application• 
Display the option• 
The send/receive condition of both interfaces RS485, RS232, • 
CAN external and CAN internal
The current switching conditions of the digital inputs 1 and 2• 

Second Display - Input/Output
Information on

The current input signal of the flow rate measurement (Wq)• 
The current input signal of the external setpoint (We) or external • 
dosing factor (ext. DF) DF
Temperature display• 
Feedback signal display• 

Third Display - Input/Output
Information on

Measured value module• 
Combi-control Yout in %• 
Ypi-share of Yout in %• 
Control deviation Xd in %• 
Dosing rate (DL) in % acc. to the current flow rate from the dos-• 
ing factor table
nL delay until new DL value is accepted in the dosing factor table • 
(entry at 120)

Dosing Factor Diagnosis
Displays the learned DL dosing factors for the combi-control output 
depending on Wq (display in 5% increments). 
N describes the training meter, how often a dosing factor was learned 
for this Wq value. This table can be displayed as a diagram (toggle 
with the --->  key).

Software Version Diagnosis
Displays the software version of the front panel boards of the sen-
sor measuring module and the IC boards.
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Mode - Menu 3
Display using an example of a chlorine measurement

� � � � � * � 2 � �� � � � � � � � � � �

� � � � � �

�  	 � $  � � . 3 

	

� � � � � �

� � � � � �

	

� � 6 � � @ � 2 	 0  � � 	 � �

� � �

� � � � � �

� � �

� � � � � �

� � ? � � @ � �� � � 6 � * 7 � � � * �

' 9 1 @

�  	 � $  � � . 3 

, ' C 9 '  

� � / 	 8 & # # 	

	   �

6  0 1 . ( � 0

� � �

� � � � � �

� � / 	 8 & # # 	 	 	

	 
 �   � � � �

� � � � � � 6 �

� � �

� 6 � * 7 �

� � � � � � � � ? � � @ � �� � � � � � � � 6 �

� � � � � � � � � � � * � 2 � �

� � 	 
 � �  � � �

� � � � � � � � �� � � � � � � � � � � � � � �� � � � � � � � � � �

� �

�

� �

� �

� � � � � � � � � � � � �

� � � �

	 	 
 � � 

� � � � " � � � �

� 
 � � & �  

� * 	 � + �

' , � ) �

� � � � 
 % �

Basic Display
Refer to main menu

Manual / Automatic
AUTO / MANUAL   toggle using the “CHANGE” softkey

Setpoints
Setting the setpoint or dosing factor (depending on the sensor mea-
suring module and application)

Dosing rate MANUAL
Setting the dosing capacity for manual operation 

Description of the Operating Modes

MANUAL
In MANUAL mode dosing is not automatically controlled. The 
values must be continuously monitored.

MANUAL mode is used:

In the event of any possible system faults• 
During maintenance/cleaning work or while checking the • 
system

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1462 of 1899



WT.050.590.003.UA.IM.0709 127

SFC-PC CONTROLLER

NOTE: When MANUAL mode is set: The pumps are off, the 
positioner remains in its current position, if necessary unlock 
the positioner and close either by hand or with the Man.dos. 
menu.

AUTOMATIC
Automatically controls the measured variables acc. to the se-
lected application

STOP
STOP mode is automatically activated:

When the sample water flow is faulty• 
When a stop signal is received via the digital inputs• 

After activation:

Pumps off, positioner closed, mA analog output 0%. If the • 
stop conditions are no longer active, the system automati-
cally switches to automatic mode.

ADAPTION
ADAPTION mode is activated, if the adaption for the Cl2 single 
feedback closed-loop control.

For adaption refer to  3.8, Adaption.
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4.4 Errors and Remedies

Error Messages

The following table shows and explains all possible error messages which 
can be displayed. If several errors occur at the same time, the correspond-
ing messages appear alternately in succession. When the error has been 
remedied, the error message is automatically deleted.

If you are unable to remedy the error yourself, please contact your local 
Siemens Water Technologies service department.
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Table 4.1 - Error Message

Error message Cause Remedy

Measured value 
display flashes

Measured value is 
outside the measuring 
range

Check measuring range 
and change, if necessary. 
Check dosing or control-
ler settings

Positioner
feedback flashes

Positioner in manual 
mode

Press the adjusting nob 
on the positioner

DI  I  flashes Sample water flow 
recently insufficient
(delay running), signal 
at the signal input DI I

Check sample water flow 
rate (approx. 33 l/h)

DI  I  Permanent 
display

Sample water flow 
insufficient for some 
time (delay elapsed)

Clean or replace the pre-
liminary filter

Multi-sensor incorrectly 
connected or defective

DI  II Signal on signal input 
DI  II

Check connection and 
setting

mA output? Load error: 
The mA output cannot 
drive its mA output cur-
rent through the con-
nected current loop (500 
Ohm at 20 mA max.).

Check whether the mA 
signal is required at all (e.g. 
for plotter). If not, switch 
off the output signal in the 
“INPUTS/OUTPUTS” menu 
(analog output).

Check mA signal cable for 
interruption

Setpoint? Due to modification of 
the measuring range, 
the controller setpoint 
is outside the measuring 
range.

Reset the controller set-
point or adjust the measur-
ing range
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Table 4.1 - Error Message (Cont’d)

Error message Cause Remedy

Positioner Ym? Ym range too narrow:

Position 0% or 100% in-
correctly calibrated

Check the distance be-
tween the calibration 
points

Positioner selected, but 
not connected

Check setting: Positioner 
with Ym

Feedback signal incorrect Check DIP switch for feed-
back

Positioner feedback in-
correctly connected or 
defective

Check (refer to section 5)

Module? Sensor module was re-
moved
Sensor module defective

Refit or replace the sensor 
module

Adaption? Adaption terminated 
with error

Refer to section 3.8, Adap-
tion

Range? Min/max limit value is 
outside the measuring 
range

Check the min/max limit 
values and change, if nec-
essary

mA-Input 1 ?
mA-Input 2 ?

mA-Input signal has 
been exceeded or fallen 
short of

Check mA connection or 
signal 

Ym calibration? Positioner calibration 
incorrect

Check calibration of the 
positioner

CAN measure-
ment?

No CAN bus station pres-
ent

Check CAN bus, configure 
CAN station

CAN-actuator? No CAn bus actuator 
present

Check CAN bus, configure 
CAN station

Ym display 
blinking

Positioner disconnected Switch positioner to au-
tomatic
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Error

The following table shows and explains possible errors which can occur. If 
you are unable to remedy the error yourself, please contact the Siemens 
Water Technologies service department.

Table 4.2 - Errors

Error Cause Remedy

No indication on 
device

No power supply External switch or fuse off

Device fuse defective Check the power supply 
and replace fuse

Housing cover is fitted  
incorrectly

Check, fit the housing cov-
er correctly (cable possibly 
trapped)

Displayed/output 
value incorrect

Change on sensor or in 
the sample water

Calibrate

Low controller 
quality (controller 
swings, setpoint 
not reached)

Incorrect control pa-
rameters

Check, adjust control-
ler parameters; perform 
automatic adaption on 
single feedback closed-
loop control

Dosing chemical tank 
empty

Fill, replace

Incorrect actuator selected Check, correct actuator

Positioner or pump de-
fective

Check, replace positioner/
pump

Measured value 
display not avail-
able, although 
the appropriate 
measuring mod-
ule is installed

Measuring module de-
fective or fitted incor-
rectly

Check, refit module cor-
rectly, replace measuring 
module

Positioner/pump 
does not work

Positioner in manual 
mode

Engage manual knob

Dosing device selected 
incorrectly

Select correct dosing device

Positioner/pump incor-
rectly connected

Connect the positioner/
pump  correctly

Relay card defective or 
fitted incorrectly

Check, replace relay card

Incorrect application Check (refer to sections 
3.4, Applications & 5, Sche-
matic Wiring)
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Table 4.2 - Errors (Cont’d)

Error Cause Remedy

Positioner runs in 
wrong direction

Positioner incorrectly 
connected

Correct connections

Positioner closes Positioner feedback in-
terrupted

Correct connections

Digital outputs 
without function

Digital inputs not activated Activate digital inputs
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SECTION 5 - MAINTENANCE

List of Contents

PARA. NO.

Changing the Fuse on the IC Board .......................... 5.1
Replacing the Battery .............................................. 5.2
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5.1 Changing the Fuse on th IC Board

WARNING: ONLY AUTHORIZED AND QUALIFIED ELECTRICIANS ARE 
PERMITTED TO OPEN THE HOUSING. THE DEVICE IS NOT EQUIPPED 
WITH A MAINS SWITCH.

Disconnect the device from the power supply.1. 

Remove the cover of the electronic module.2. 

Remove screw-in fuse holder3. 

Change the defective fuse.4. 

Screw the screw-in fuse holder back in.5. 

Reassemble the device.6. 

Figure 5.1 - Cutaway model of fuses

!

Screw-in
fuse holder
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5.2 Replacing the Battery

WARNING: ONLY AUTHORIZED AND QUALIFIED ELECTRICIANS ARE 
PERMITTED TO OPEN THE HOUSING. THE DEVICE IS NOT EQUIPPED 
WITH A MAINS SWITCH.

The buffer battery is required for the real time clock in case of a power 
failure. If the time is not correct or if time controlled functions show 
faulty behavior, the battery must be changed. After five years it must 
be replaced.

Disconnect the device from the power supply.1. 

Remove the cover of the electronic module.2. 

Take out the old buffer battery and dispose of in accordance with 3. 
the regulations.

Insert the new battery type CR2032.4. 

Replace the housing cover.5. 

Switch on the main power.6. 

Set the date and time.7. 

Figure 5.2 - Housing cover with battery

!

Backup battery
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SECTION 6 - COMPLETE DEVICES, RETROFIT KITS & SPARE PARTS

List of Contents

PARA. NO.

Complete Devices ................................................... 6.1
SFC Spare Parts ....................................................... 6.2
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6.1 Complete Devices

CAUTION: For reasons of safety, only use original spare parts.

Please contact our customer service department if you need any spare 
parts.

Complete Unit Part No.

SFC Electronic mod-
ule for wall installa-
tion

100 – 240 V, 4x relays, 1x mA output, 1x feedback 
input, 2x mA input, 2x DI, temperature input, SD card 
slot, RS485, CAN, 1x module slot for sensor measur-
ing module

W2T290005

24 V DC, 4x relays, 1x mA output, 1xfeedback input, 
2x mA input, 2x DI, temperature input, SD card slot, 
RS485, CAN, 1x module slot for sensor measuring 
module

W2T290007

SFC PC electronic 
module for wall in-
stallation with mA/V 
measuring module

100 – 240 V, 4x relays, 1x mA output, 1x feedback 
input, 2x mA input, 2x DI, temperature input, SD card 
slot, RS485, CAN, 1x sensor measuring module for 
mA/V signal installed for process control

W2T273485

24 V DC, 4x relays, 1x mA output, 1x feedback input, 
2x mA input, 2x DI, temperature input, SD card slot, 
RS485, CAN, 1x sensor measuring module for mA/V 
signal installed for process control

W2T290008

SFC SC electronic 
module for wall 
installation

100 – 240 V, 2x relay, 1x mA input, 1x feedback 
input, 2x DI, 1x mA output

W2T273486

24 V DC, 2x relay, 1x mA input, 1xfeedback input, 2x 
DI, 1x mA output

W2T290009

Operating Manual SFC WT.050.590.000.
UA.IM

Operating instructions for retrofit set 

Operating instructions RS485 bus interface of the SFC 
  

!
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6.2 SFC Spare Parts

Description Part No.

Spare part circuit board IC board SFC 100 – 240 V AC AAD9484

Spare part circuit board IC board SFC 24 V DC AAD9487

Spare part circuit board IC board SFC-SC 100 – 240 V AC AAD9490

Spare part circuit board IC board SFC-SC 24 V DC  AAD9493 AAD9493

Operating front SFC for wall mounting AAD8080

Operating front SFC-SC for wall mounting AAD8083

Basic electronics SFC 100 – 240 V wall mounting AAD8002

Basic electronics SFC 24 V DC wall mounting AAD8005

Basic electronics SFC-SC 100 – 240 V wall mounting AAD8008

Basic electronics SFC-SC 24 V DC wall mounting AAD8011

SD memory card 128 MB or larger AAD8572

Connection cable IC board front panel board approx. 0.5 m AAD8065

IC board fuse for 24 V DC and 100 – 240 V AC (1A time-lag) UXP-92568

Varta battery CR2032 E-100397

Update cable for SFC with 9 pin RS232-DSUB connector AAD8062

Accessory set, comprising: screws, dowels, multiple seal inserts, bolts, re-
ducing sealing ring

AAD8146

Mounting rails V2A for assembling the SFC on top-hat rail
3 Meter Length
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1.010-42

Water Technolgies
1901 West Garden Road, Vineland, NJ 08360

  EQUIPMENT SERIAL NO. _________________

  DATE OF START-UP _____________________

  START-UP BY ___________________________

  Prompt service available from nationwide authorized service contractors.

ORDERING INFORMATION
In order for us to fill your order immediately and correctly, please order material by description and part number, as shown 
in this book.  Also, please specify the serial number of the equipment on which the parts will be installed.

WARRANTY
Seller warrants for a period of one year after shipment that the equipment or material of its manufacture is free from defects 
in workmanship and materials. Corrosion or other decomposition by chemical action is specifically excluded as a defect 
covered hereunder, except this exclusion shall not apply to chlorination equipment. Seller does not warrant (a) damage 
caused by use of the items for purposes other than those for which they were designed, (b) damage caused by unauthorized 
attachments or modifications, (c) products subject to any abuse, misuse, negligence or accident, (d) products where parts 
not made, supplied, or approved by Seller are used and in the sole judgement of the Seller such use affects the products’ 
performance, stability or reliability, and (e) products that have been altered or repaired in a manner in which, in the sole 
judgement of Seller, affects the products’ performance, stability or reliability. SELLER MAKES NO OTHER WARRANTY OF 
ANY KIND, AND THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING ANY WARRANTY OF MERCHANTABILITY OR OF FITNESS OF THE MATERIAL OR EQUIPMENT FOR 
ANY PARTICULAR PURPOSE EVEN IF THAT PURPOSE IS KNOWN TO SELLER.  If Buyer discovers a defect in mate-
rial or workmanship, it must promptly notify Seller in writing; Seller reserves the right to require the return of such defective 
parts to Seller, transportation charges prepaid, to verify such defect before this warranty is applicable. In no event shall such 
notification be received by Seller later than 13 months after the date of shipment. No action for breach of warranty shall be 
brought more than 15 months after the date of shipment of the equipment or material.

LIMITATION OF BUYER’S REMEDIES.  The EXCLUSIVE REMEDY for any breach of warranty is the replacement f.o.b. 
shipping point of the defective part or parts of the material or equipment.  Any equipment or material repaired or replaced 
under warranty shall carry the balance of the original warranty period, or a minimum of three months.  Seller shall not be 
liable for any liquidated, special, incidental or consequential damages, including without limitation, loss of profits, loss of 
savings or revenue, loss of use of the material or equipment or any associated material or equipment, the cost of substitute 
material or equipment, claims of third parties, damage to property, or goodwill, whether based upon breach of warranty, 
breach of contract, negligence, strict tort, or any other legal theory; provided, however, that such limitation shall not apply 
to claims for personal injury.

Statements and instructions set forth herein are based upon the best information and practices known to Siemens Water 
Technologies Corp., but it should not be assumed that every acceptable safety procedure is contained herein.  Of necessity 
this company cannot guarantee that actions in accordance with such statements and instructions will result in the complete 
elimination of hazards and it assumes no liability for accidents that may occur.
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INTRODUCTION

The Depolox® 3 plus Residual Analyzer is a low cost economical analyzer 
for potable water that continuously measures either free or total chlorine, 
chlorine dioxide or ozone residuals using proven amperometric measure-
ment technology. There is also an arrangement available for measuring 
pH or flouride. All arrangements include a temperature measuring and 
monitoring device.

The Depolox® 3 plus analyzer consists of two separate components: a 
“wet side” package containing the sensor/cell and an electronic control 
package.

The electronic package is available for either 115 or 230 volt operation. 
A single input arrangement is used when only a disinfectant measure-
ment (free or total chlorine, chlorine dioxide, ozone) is required. A dual 
input arrangement is available when either pH or fluoride measurement is 
required in addition to a disinfectant measurement. Note that for pH- or 
fluoride-only measurement, the dual input electronic package is required 
and the dual input cannot be used for two disinfectant measurements. All 
arrangements have temperature measurement. The electronic package 
provides for operator input via plain-text-assisted, self-explanatory menus 
and a sealed keypad. The large, two-line (16 characters each) display of 
disinfectant residual alternates every five seconds with the disinfectant 
value, temperature, and either pH or fluoride values when the analyzer 
is set up for these measurements.

There are two wetside configurations available: Membrane and Bare 
Electrode. Both consist of a flow-through cell with a transparent plexi-
glass body that houses one or two measuring sensors. The cell’s transpar-
ency permits visual checks on the flow of sample water and measuring 
conditions. The Membrane wetside can be fitted with any one of four 
membrane-type sensors (free chlorine, total chlorine, chlorine dioxide or 
ozone) for disinfectant measurement. A second sensor can be added for 
pH or fluoride measurement. The bare electrode wetside is available for 
free chlorine measurement only. This arrangement can be used where a 
quick response time is required or if there is a high hardness in the sample 
water that could foul a membrane sensor. A second sensor can be added 
for pH or fluoride measurement. Note that free chlorine measurement by 
this wetside is affected by changes in pH. It is possible to compensate for 
pH changes by using a dual input arrangement with the pH sensor option 
for automatically calculating the residual value in response to changes 
in pH between 6.00 to 8.75.

Refer to Table A for part numbers for the various analyzer combina-
tions.

Introd.
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Introd. (Cont’d)

Table A - Analyzer Type Selection Sheet Using Package Numbers

ELECTRONIC PACKAGE (Select one) PART #
Chlorine ONLY (SINGLE SENSOR)

115V AAD5680
230V AAD5686

Chlorine AND/OR pH OR Fluoride (DUAL SENSOR)
115V AAD5683
230V AAD5689

SENSOR 1 - DISINFECTANT (SINGLE OR DUAL) (Select one unless using pH or Fluoride alone)
Depolox® 3 plus Bare Electrode (With PT100 Temperature Sensor)

Free Chlorine Measurement Package AAB5383
(For Fluctuating pH, Dual Electronics with
pH Recommended)

OR
Depolox® 5 Bare Electrode (With PT1000 Temperature Sensor)

Free Chlorine Measurement Package AAC6208
(For Fluctuating pH, Dual Electronics with
pH Recommended)

OR
Depolox® 3 plus Membrane Sensor

Membrane Flow Block Assembly AAB4390
OR
VariaSens™

Membrane Flow Block Assembly AAD4165
AND (SELECT 1)

Free Cl2 Probe FC1 AAC4297
Total Cl2 ProbeTC1 AAB1423
ClO2 Probe CD7 AAC4300
Ozone Probe OZ7 AAC4303

AND (SELECT 1)
2m Cable AAC5284
5m Cable AAC5287
10m Cable AAC5290
15m Cable AAC5803
25m Cable AAC5806
50m Cable AAC5809
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Table A - Analyzer Type Selection Sheet Using Package Numbers (Cont’d)

AND/OR (Options for Bare and Membrane)
(For use with Depolox® 3 plus wetsides only)

Flow Switch Alarm AAA7000
Stop Valve U95687

Note: Flow Switch and Stop Valve are integral to Depolox® 5 
Bare Electrode and VariaSens™ Wet Side.

SENSOR 2 (FOR DUAL INPUT ONLY)
pH Sensor U95690

OR
Fluoride Kit - Refillable AAD8581

OR
Fluoride Kit - Gel Type AAC5570

AND (If Fluoride or pH ONLY)
Fluoride/pH Standalone Wetside U95224
Note: The standard 1 meter cable for the pH and fluoride probes 
is provided pre-attached to the dual electronics. No additional 
cable is required.

Options:

• Flow switch (to provide alarm for loss of sample water)
	 	 	 	 						(Integral	to	Depolox®	5	bare	electrode	and	VariaSens™	wetside)

• Stop valve (to shut off sample flow)
	 	 	 	 						(Integral	to	Depolox®	5	bare	electrode	and	VariaSens™	wetside)

• Impedance transformer (for pH or Fluoride probe)

NOTE: When ordering material, always specify model and serial 
number of apparatus.
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Electromagnetic Compatibility and Other Requirements

Depolox® 3 plus devices conform with the following requirements:

• Generic standards EN 50081-1 (emission)

• EN 55022 Class B

• EN 50082-2 (immunity)

• EN 61000 -4- 2, 3, 4, 5, 6, 8, 11 

Depolox® 3 plus devices are designed for use in industry, domestic, busi-
ness, and trade sectors.

Declaration of Conformity

Depolox® 3 plus devices comply with the requirements of the EU directives 
89/392/EC “Machinery Directive”, 73/23/EC “Low Voltage Directive” 
and 89/336/EC “Electromagnetic Compatibility” and the harmonized 
European Standards listed therein.

Intended Use

The Depolox® 3 plus consists of one or two combined measuring and 
reference sensors for chlorine, chlorine dioxide, ozone, temperature, 
pH, and fluoride; a measuring water monitoring device; and an electron-
ics module. The system is for measuring the concentration of chlorine, 
chlorine dioxide, ozone and temperature as well as pH or fluoride, and 
to display and transmit measurements, in potable water.

WARNING: TO AVOID INJURY TO PERSONS CAUSED BY 
ELECTRICITY ONLY AUTHORIZED AND QUALIFIED ELEC-
TRICIANS MAY INSTALL THE DEVICE AND OPEN THE HOUS-
ING. THE DEVICE MAY ONLY BE OPERATED WHEN THE 
HOUSING IS CLOSED AND MUST BE CONNECTED TO THE 
PROTECTIVE CONDUCTOR. MODIFICATIONS TO THE DE-
VICE WHICH EXCEED THOSE DESCRIBED IN THIS MANUAL 
ARE NOT PERMISSIBLE.

Introd. (Cont’d)

!
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VERY IMPORTANT SAFETY PRECAUTIONS

This page provides very important safety information related to safety in installation, operation, and 
maintenance of this equipment.

WARNING

TO AVOID POSSIBLE SEVERE PERSONAL INJURY OR EQUIPMENT DAMAGE, OBSERVE 
THE FOLLOWING:

ALL USERS OF THIS EQUIPMENT SHOULD BE MADE AWARE OF THE PROBLEMS ASSO-
CIATED WITH HANDLING HAZARDOUS MATERIALS IN EITHER LIQUID OR GASEOUS 
FORM AND OF THE EFFECTS OF EXPOSURE TO THEIR FUMES. REFERENCE SHOULD BE 
MADE TO THE LITERATURE AVAILABLE FROM THE SUPPLIERS OF THESE CHEMICALS, 
PARTICULAR ATTENTION BEING PAID TO THE INFORMATION AND ADVICE ON PROTEC-
TIVE CLOTHING.

THIS EQUIPMENT IS CONNECTED TO LINE VOLTAGE. IT IS ESSENTIAL THAT THE UTMOST 
CARE IS TAKEN WHEN WORK IS CARRIED OUT ON EQUIPMENT WHERE LINE VOLTAGES 
ARE PRESENT. IT IS RECOMMENDED THAT ALL POWER SUPPLIES ARE SWITCHED OFF 
WHENEVER POSSIBLE.

WHEN DEALING WITH HAZARDOUS MATERIAL, IT IS THE RESPONSIBILITY OF THE 
EQUIPMENT USER TO OBTAIN AND FOLLOW ALL SAFETY PRECAUTIONS RECOMMENDED 
BY THE MATERIAL MANUFACTURER.

DO NOT DISCARD THIS INSTRUCTION BOOK UPON COMPLETION OF INSTALLATION. 
INFORMATION PROVIDED IS ESSENTIAL TO PROPER AND SAFE OPERATION AND MAIN-
TENANCE.

ADDITIONAL OR REPLACEMENT COPIES OF THIS BOOK ARE AVAILABLE FROM:

 Siemens Water Technologies Corp.
1901 West Garden Road
Vineland, New Jersey 08360
Phone: (856) 507-9000

 Fax: (856) 507-4125

SP-1
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VERY IMPORTANT SAFETY PRECAUTIONS (CONT’D)

NOTE

Minor part number changes may be incorporated into Wallace & Tiernan® (W&T) products from time 
to time that are not immediately reflected in the instruction book. If such a change apparently has been 
made in your equipment and does not appear to be reflected in your instruction book, contact your local 
W&T sales office for information.

Please include the equipment serial number in all correspondence. It is essential for effective commu-
nication and proper equipment identification.

SP-2
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REGIONAL OFFICES

INSTALLATION, OPERATION, MAINTENANCE, AND SERVICE INFORMATION

Direct any questions concerning this equipment that are not answered in the instruction book to the 
Reseller from whom the equipment was purchased. If the equipment was purchased directly from 
Siemens Water Technologies Corp., Vineland, NJ, contact the office indicated below.

UNITED STATES

1901 West Garden Road
Vineland, NJ 08360
TEL: (856) 507-9000
FAX: (856) 507-4125

CANADA

If the equipment was purchased directly from Siemens Water Technologies  Canada, Inc., contact the 
nearest office indicated below.

ONTARIO QUEBEC

250 Royal Crest Court 243 Blvd. Brien
Markham, Ontario Bureau 210
L3R3S1 Repentigny, Quebec
(905) 944-2800 (450) 582-4266

1.010-1
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SeCTIoN 1 - TeCHNICAl DATA
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1.1 Depolox® 3 plus electronics

Power supply 115 V ± 10%, 50 - 60 Hz, 14 VA  
F1 Fuse T630 mA, 5 x 20 mm  
or  
230 V ± 10%, 50 - 60 Hz, 14 VA  
F1 Fuse T630 mA, 5 x 20 mm

Input A: Disinfectant 
measuring ranges

Free and Total Chlorine
0.20 / 0.50 / 1.00 / 2.00 / 5.00 / 10.0 / 
20.0 mg/l

Input A: Chlorine Dioxide 
ranges

0.20 / 0.50 / 1.00 / 2.00 / 5.00 / 10.0 / 
20.0 mg/l

Input A: Ozone ranges 0.20 / 0.50 / 1.00 / 2.00 / 5.00 / 10.0 / 
20.0 mg/l

Input A: Sample water 
temperature range

Depolox® 3 plus and Depolox® 5
Bare Electrode
41 to 122°F (5 to 50°C)
Membrane Probes
41 to 113°F (5 to 45°C)

Input B: pH measuring 
ranges (Dual sensor)

pH 4.00 to pH 10.00, pH 0 to pH 14.00 
(Effective range for internal pH compen-
sation pH 6.0 to pH 8.75)

Input B: Fluoride 
measuring range
(Dual sensor)

0.20 to 2.00 mg/l

Measurement inputs 1 x disinfection sensor
1 x temperature
1 x pH or fluoride sensor (Dual Input 
only)  
electrically isolated for up to 50 V to 
ground

mA outputs 4 - 20 mA 1x for disinfection
1 x temperature
1x for pH or fluoride (with Dual Sensor)  
max. 1000 ohm load, electrically isolated 
for up to 50 V to ground

Relay outputs 2 freely configurable alarm contacts for 
disinfectant signal  
2 for ph or fluoride (with Dual Sensor)  
Electrically isolated up to 500 V to 
ground
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Relay Contact Rating 5A 1/6 HP 125, 250 V AC or  
5A 30 V DC 30 W max.  
Interference suppression via suppressor 
diodes.

1x Digital input Dry contact input  
Electrically non-isolated

Interface RS485 for connection to programmable 
controller or central instrumentation 
and control systems via RS485 Siemens 
Water Technologies protocol.

Ambient operating 
temperature

32 to 122°F (0 to 50°C)
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1.� Sensor Feature list

 free C12 (bare electrode) FC1 (membrane type) TC1 (membrane type)
Principle of opera-
tion

Potentiostatic 3-electrode-
amperometric, bare electrode

Potentiostatic 3-electrode-
amperometric, membrane 
type

Potentiostatic 3-electrode-
amperometric, membrane 
type

Measurand free chlorine Cl free chlorine Cl total chlorine Cl
Application Potable water, high hardness 

and fast response require-
ments

Potable water, prefered for 
low conductivity and variable 
pH

Potable water, prefered for 
low conductivity and variable 
pH

Range 0 to 20 ppm 0 to 20 ppm 0 to 20 ppm
Zero cal. Required Not required Not required
Accuracy 0.01 mg/l or 2% F.S. which-

ever is greater
0.05 mg/l or 6% F.S. which-
ever is greater

0.05 mg/l or 6% F.S. which-
ever is greater

Sensitivity 0.01 mg/l or 1% F.S. which-
ever is greater

0.01 mg/l or 1 % F.S. which-
ever is greater

0.01 mg/l or 1% F.S. which-
ever is greater

Repeatability 0.01 mg/l or 2% F.S. which-
ever is greater

0.02 mg/l or 3% F.S. which-
ever is greater

0.02 mg/l or 3% F.S. which-
ever is greater

Stability 2% F.S. under typical condi-
tions for 1 month

5% F.S. under typical condi-
tions for 1 month

5% F.S. under typical condi-
tions for 1 month

Response time (T90) 90% change in less than 20 
seconds

90% change in less than 5 
minutes

90% change in less than 5 
minutes

Sample temp. 41 to 122° F (+5 to 50° C)  41 to 113° F (+5 to 45° C)  41 to 113° F (+5 to 45° C)
Storage temp.  14 to 140° F (-10 to 60° C) 14 to 122° F (-10 to +50° C) 14 to 122° F (-10 to +50° C)
pH dependence pH 4 to pH 9 must have 

stable pH (max. pH variation 
0.l pH); pH compensation 
available with dual input 
units.

Usable range pH 6 to pH 10; 
maximum interference 5% 
per pH unit.

Usable range pH 6 to pH 10; 
maximum interference 5% 
per pH unit.

Conductivity > 250 µS/cm >10 µS/cm up to 2500 µS/cm > 10 µS/cm up to 2500 
µS/cm

Sample water flow 33 1/h +/- 5 liter, constant 6 1/h to 35 1/h, constant 6 l/h to 35 1/h, constant
Inlet pressure 2 to 60 psi (0.15 to 4 bar) 2 to 60 psi (0.15 to 4 bar) 2 to 60 psi (0.15 to 4 bar)
Outlet pressure 0 psi 0 psi 0 psi
Temperature com-
pensation

Yes, Pt 100 or Pt 1000 sensor Yes, Pt 1000 Yes, Pt 1000

Flow switch (opt.) Yes Yes Yes
Flow regulator Yes Yes Yes 
Reagents None None None
Cleaning Dynamic grit None None
Typical life time membrane: 1 year 

electrolyte: 6 months
membrane: 1 year 
electrolyte: 6 months

membrane: 1 year 
electrolyte: 6 months
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1.� Sensor Feature list (Cont’d)

 CD7 (membrane type) OZ7 (membrane type)
Principle of opera-
tion

Potentiostatic 2-electrode-
amperometric-, membrane 
type

Potentiostatic 2-electrode-
amperometric-, membrane 
type

Measurand Chlorine Dioxide (ClO2) Ozone (O3)
Application All water with suspended 

solids less than 0.8 mm
All water with suspended 
solids less than 0.8 mm

Interference Ozone and periacetic acid Chlorine Dioxide and peri-
acetic acid

Range 0 to 20 ppm 0 to 20 ppm
Zero cal. Not required Not required
Accuracy 0.05 mg/l or 6% F.S. which-

ever is greater 
0.05 mg/l or 6% F.S. which-
ever is greater 

Sensitivity 0.01 mg/l or 1 % F.S. which-
ever is greater 

0.01 mg/l or 1 % F.S. which-
ever is greater 

Repeatability 0.02 mg/l or 3% F.S. which-
ever is greater 

0.02 mg/l or 3% F.S. which-
ever is greater 

Stability ± 5% F.S. under typical con-
ditions for 1 month 

± 5% F.S. under typical con-
ditions for 1 month 

Response time 
(T90)

90% change in less than 20 
seconds

90% change in less than 50 
seconds

Sample temp. 41 to 113° F (+5 to 45° C) 41 to 113° F (+5 to 45° C)
Storage temp. 14 to 122° F (-10 to +50° C) 14 to 122° F (-10 to +50° C)
pH dependence None None
Conductivity > 1 µS/cm up to 40 mS/cm > 1 µS/cm up to 40 mS/cm 
Sample water flow 6 l/h to 35 l/h, constant 6 l/h to 35 l/h, constant 
Inlet pressure 2 to 60 psi (0.15 to 4 bar) 2 to 60 psi (0.15 to 4 bar) 
Outlet pressure 0 psi 0 psi
Temperature com-
pensation

Yes Yes

Flow switch (opt.) Yes Yes
Flow regulator Yes Yes
Reagents None None
Cleaning None None
Typical life time membrane: 1 year 

electrolyte: 6 month
membrane: 1 year 
electrolyte: 6 month
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1.3 pH Sensor (U95690)

Range pH 0 to pH 14, pH 4 to pH 10

Temperature range 32 to 122° F (0 to 50° C) for the sample 
water

Pressure max. 60 psig (4 bar)

Conductivity >300µS/cm

NOTE: When used for pH compensated Free chlorine measurement, 
the pH range must be between 6 and 8.75. pH compensation available 
with Free chlorine bare electrode only.

NOTE: Where the standard 1.5-meter sensor cable is not long enough 
(for special installations up to 50-meter cable length), an impedance 
transformer is used to convert the very high-resistance electrode 
signal of the pH to a low-resistance signal. The impedance trans-
former (Part No. U95607) is screwed onto the pH sensor cable. The 
impedance transformer is powered by an integral battery. Battery 
lifetime is approximately five years. 

1.� Fluoride Sensor Kit (AAD8581 and AAC5570)

Range 0.20 to 2.00 mg/L

pH Range pH 5 to pH 8

Temperature Range 32 to 122° F (0 to 50° C)

Pressure max. 60 psig (4 bar)

Conductivity >300µS/cm

NOTE: An impedance transformer is used to convert the very high-
resistance electrode signal of the fluoride sensor to a low-resistance 
signal. The impedance transformer (Part No. U95607) is screwed 
onto the fluoride sensor cable. It is powered by an integral battery. 
Battery lifetime is approximately five years. 
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�.1 Depolox® 3 plus

NOTE: For safe and effective installation a knowledge of the con-
nected devices is required with respect to operation, electrical con-
nections, measurement signals, cable assignment, fuses and the 
safety regulations which have to be observed. The installation of 
the device therefore is only to be done by qualified and authorized 
skilled electricians.

CAUTION: Incorrectly connected devices may be damaged or 
destroyed when switching on or during operation, or may cause 
malfunctions in other devices. Be careful not to confuse measuring 
cables and other cables and not to let them come into contact with 
one another. Do not connect or disconnect live cables.

�.1.1 Unpacking

Check the transport packing for damage. Notify the carrier immediately 
if there is damage, otherwise your claim for compensation will be nul-
lified.

If the device has suffered damage, get into touch with the responsible 
Siemens Water Technologies Corp. representative immediately. Keep the 
packaging until the system has been properly installed and is in operation.

�.1.� Check Voltages

The line voltage of the Depolox® 3 plus is set at the factory in accordance 
with the instructions given at the time of the order (230 V or 115 V).

Check this setting from the rating plate immediately after unpacking the 
device, and in any case before it is installed.

If the line voltage setting does not match your supply, the setting will 
have to be altered (refer to paragraph 2.1.3, Adjust Line Voltage/Change 
the Fuse).

�.1.3 Adjust line Voltage/Change Fuse

The rating plate on the top of the device shows the line voltage which 
was set at the factory. If this does not match the voltage at the site of 
installation, the device will have to be adjusted. 

!
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NOTE: Operating the device with the wrong voltage can lead to the 
device fuse blowing or other damage or malfunction. Adjustment of 
the line voltage must take place before installation and before the 
connection of cables. The device may be opened and adjusted by an 
electrician only.

For connection to power with two hot wires (L1, L2), replace the metal 
pin on the F2 socket by a fuse corresponding to the voltage (see Figure 
2.1).

The switch to adjust the voltage is inside the housing. To open up the 
housing, unscrew the screws on each side of the cover and lift off the 
cover of the housing, being careful not to damage the ribbon cable. The 
cables must not be twisted. Unlock ribbon cable from circuit board and 
place cover aside.

Figure �.1 - Rating plate

The slide switch to adjust the 
voltage allows a choice
between 230 V and 115 V.
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� 5 6 7 8 9 10

oFF

!

!

�.1.�  Select Sensor Types

The setting for the measuring signal of the disinfection sensors must 
correspond to the connected sensor. Select the sensor at the ten-position 
DIP switch S3 on the board (factory setting is for Bare Electrode).

WARNING: DO NOT CHANGE SWITCH SETTINGS UNTIl 
UNIT IS DISCONNECTED FROM lINE POWER. CHANGING 
THE SWITCH SETTINGS WHIlE THE UNIT IS POWERED 
UP WIll DAMAGE THE ElECTRONICS AND lOCk UP THE 
SySTEM PROGRAM.

WARNING: WRONG SETTING CAN CAUSE DAMAGE TO THE 
SENSOR AND THE DEPOlOx® 3 plus ElECTRONICS.

Figure �.� - DIp Switch

NOTE: Disconnect line power before changing DIP switch settings.

3-Elect. “Depolox® 3 plus” 
(Bare Electrode):
(Default factory setting) 

switch
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1 � 3

oFF

1 � 3

oFF

All membrane sensors:
(FC1, TC1, CD7, OZ7)

In case the cell current is >200µA (e.g., in waters with high conductivity), 
change the setting of positions 1 through 3 as follows:

DIP Switch (default 200µA):

DIP Switch 
(only if sensor current >200µA to max. 1000 µA):

The other positions remain as before. 

�.1.5 Installing the Depolox® 3 plus electronics Module

The Depolox® 3 plus electronics module is built in a wall-mounted hous-
ing and should be mounted near the flow-through assembly.

�.1.6  electrical Connections

Connect the sensor cables, alarm signal lines and the power cable accord-
ing to the wiring diagrams (see Dwgs. 50.560.155.010, .020 and .050). 

Do not switch on the power.

�.1.7 Digital Input

The flow switch (optional) must be connected to the digital input terminals 
1-2 DI1, 3-4 DI2, 5-6 DI3. 

The digital input “Digital IN” is set for a potentially isolated external 
contact, e.g., for the flow switch. 

If the flow switch is not used, jumper unused terminals, otherwise, “Digital 
IN” error will occur.

� 5 6 7 8 9 10

oFF
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�.1.8 Start-Up

WARNING: THE DEPOlOx® 3 plus MODUlE HAS NO POWER 
SWITCH OF ITS OWN AND IS IN OPERATION AS SOON AS 
THERE IS A CONNECTION TO THE POWER SUPPly. CON-
NECTED DEvICES HAvE TO BE SWITCHED OFF DURING 
INPUT OF OPERATING DATA IN ORDER TO PREvENT UN-
CONTROllED START-UP OR MAlFUNCTIONS. ONly WHEN 
THE OPERATING DATA IS INPUT AND CHECkED MAy OTHER 
DEvICES BE SWITCHED ON.

Start-up can only be effected after correct installation of the sample water 
line, leak test, and electrical connection to the systems.

Start operation of the measuring cell (refer to paragraph 3.3.1, Start-Up 
of the Measuring Cell, or to paragraph 2.3, Membrane Sensors. 

Check that the setting of the 10-position DIP switch, S3, “Chlorine Cell” 
(refer to paragraph 2.1.4, Select Sensor Type) is correct. Start by switch-
ing on the mains power to the control module.

First, the program version is displayed, for example:

EAE1053
FRG 49
V:X_XX/XX
Free Chlorine

Continue as follows (refer to Section 3 - Operation, as necessary):

a. Select measuring range in the SETUP menu. 

b. Select pH/Fluoride measuring range.

c. Select code definition.

d. Select hold function.

e. Select language.

f. Select the bus address in the SETUP menu (if operated in a bus system).

g. Select disinfectant.

h. Select pH or Fluoride mode (optional, SETUP).

!
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i. Select temperature.

�.� Bare electrode (Free Chlorine) Sensor Kit 

The flow block assembly with the sensors should be installed in a frost-
protected location and, where possible, in a heated room.

The sample water should provide a minimum of approximately 2 psi (0.2 
bar) water gauge pressure at the measuring cell inlet.

The sample water line should be as short as possible. In the water line to 
the measuring cell a strainer (size 0.5 mm) must be installed. 

The sample water inlet must be connected to a stop valve (connection 
1/4” - 18 NPT). The tapping point for the sample water must be posi-
tioned to ensure a bubble-free flow of water and a complete mixing of 
the disinfectant.

The drain line must be unpressurized.

�.3 Membrane Sensors (See Dwg. 50.560.160.0�0 in Section 3)

WARNING: DO NOT TOUCH THE REFERENCE ElECTRODE! 
DO NOT TOUCH THE MEMBRANE!

Before unscrewing the membrane cap, remove the elastomer seal to allow 
air into the vent hole. Not doing this will cause a vacuum to occur which 
will damage the membrane when unscrewing the cap. Do not remove the 
yellow-grey layer on the reference electrode. 

Unscrew the membrane cap from the electrode shaft and fill it to the top 
with the enclosed electrolyte. Strike the electrode shaft against the mem-
brane cap to remove air bubbles. Clean the gold working electrode with 
the enclosed lapping paper (special abrasive paper). To do this, place the 
special abrasive paper on a paper towel. While holding on to a corner of 
the paper move the tip of the electrode of the vertically held probe one 
or two times over the rough side of the special abrasive paper. Ensure 
that the elastomer seal completely covers the vent hole. While holding 
the electrode shaft in a vertical position, screw on the cap onto the shaft. 
Surplus electrolyte will escape through the vent hole in the membrane 
cap below the elastomer seal. Do not hold the vent hole or press on the 
elastomer seal! If you detect air bubbles in the electrolyte, repeat the 
filling process. Wash away the escaped electrolyte with water.

!

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1498 of 1899



WT.050.560.001.UA.IM.1107 1�

Depolox® 3 plus ReSIDUAl ANAlYZeR

NOTE: The membrane cap must be completely screwed to the 
electrode shaft so that no gap remains between membrane cap and 
electrode shaft. The sensor requires a one- to two-hour run in time 
before a first calibration can be performed. The final calibration 
should be done after one day.

�.3.1 Insert Membrane Sensor Into Flow Block Assembly

Position the sensor through the flow block cap such that the sensor body 
touches the bottom of the water inlet assembly. The water flow should 
point directly to the membrane. It may be necessary to turn the flow block 
cap to find the correct position for the sensor in the water inlet assembly. 
Remove any air bubbles from the membrane as they disturb the measure-
ment. Connect the sensor cables to the electronic module. 

Under these conditions the sensor should give proper readings for three 
to six months. 

For connection to the Depolox® 3 plus electronics, refer to Dwgs. 
50.560.155.020.

The sensor requires a one to two hour run in time before a first calibration 
can be performed. The final calibration should be done after one day.

�.� pH Sensor

NOTE: This is required for pH-compensated Free chlorine measure-
ment when used with the Bare Electrode Cell.

To insert the pH sensor into the flow block assembly, remove the cap from 
the pH sensor, attach the impedance transformer (if required) to the top 
of the sensor, connect the cable to the impedance transformer (or probe 
if not used), and put the sensor into the smaller hole in the flow block 
assembly cover or standalone wetside.  
 
The cable for the pH and Fluoride probe is pre-attached to the dual electron-
ics unit. Connect cable end to probe. No additional wiring is required. 

�.5 Fluoride Sensor Kit

To insert the fluoride sensor into the flow block assembly, prepare the 
sensor as described in paragraph 3.6.2, Preparation of the Electrode. 

Connect the end of the sensor cable to the impedance transformer, attach 
the cable to the other side of impedance converter, add electrolyte to the 
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sensor (if required), and place the sensor into the hole in the flow block 
assembly cover or standalone wetside. 

The cable for the pH and Fluoride probe is pre-attached to the dual electron-
ics unit. Connect cable end to probe. No additional wiring is required. 

�.6 Flow Switch (AAA7000) (optional) (Depolox® 3 plus Wet Side only)

In general, the flow switch is only connected to the digital input of the 
Depolox® 3 plus. In case of other applications, ensure that the rating of 
this Reed contact (100 V AC and 0.5 A) is not exceeded even for a short 
time. In case inductive loads (e.g., relays or contactors) are switched, the 
contact has to be protected against induction sparks.

Figure �.3 - Flow Switch

See Dwgs. 50.560.100.020 and .030 for flow switch location.

�.7 Stop Valve (U95687) (optional) (Depolox® 3 plus Wet Side only)

Figure �.� - Stop Valve

See Dwgs. 50.560.100.020 and .030 for stop valve location.
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Depolox® 3 plus eleCTRoNIC MoDUle - DIMeNSIoNS

50.560.100.010
ISSUe 1   6-07

Wallace & Tiernan Depolox® 3 plus Analyzer 
Electronics Enclosure

Vineland, NJ 08360

856.507.4125 fax
856.507.9000 phone

1901 West Garden Road
Water Technologies

www.siemens.com/water

Dimensions
WT.050.560.100.UA.CN.0507

Knockouts ( 6 Plcs)
1” Dia. (22mm)

Sensor Cable Gland (6)
(1 per sensor)

"
(316mm)

"
(170mm)

"
(301mm)

RS485

Fault

DI 1/2/3

DOS

DI1/2/3

Fault

RS485

DEPOLOX 3 plus

F

ESC
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AAB5383 Depolox® 3 plus BARe eleCTRoDe MeASURING Cell - DIMeNSIoNS
(With pT 100 Temperature Sensor)

50.560.100.020
ISSUe 2    6-07

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1502 of 1899



WT.050.560.001.UA.IM.1107 18

Depolox® 3 plus ReSIDUAl ANAlYZeR

AAC6208 Depolox® 5 BARe eleCTRoDe MeASURING Cell - DIMeNSIoNS
(With pT 1000 Temperature Sensor)

50.560.100.050
ISSUe 1    11-07
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AAB4390 Depolox® 3 plus MeMBRANe MeASUReMeNT pACKAGe - DIMeNSIoNS
Sensors & Flow Block Assembly

50.560.100.030
ISSUe 3    11-07

3

1

Flow switch
AAA7000
(optional)

Stop valve U-95687
(optional)

1. Flow block assembly
2. Chlorine, chlorine dioxide or ozone sensor
3. pH sensor or fluoride sensor (optional)

2 ”
(63mm)

13 ”
(340mm)

5 ”
(146mm)

3 ”
(93mm)

”
(5.5mm)

9 ”
(250mm)

2
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AAD4165 VARIASeNS™ MeMBRANe MeASURING Cell  - DIMeNSIoNS

50.560.100.060
ISSUe 1    11-07
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U95224 FlUoRIDe/pH STANDAloNe WeTSIDe - DIMeNSIoNS

50.560.100.040
ISSUe 1   6-07
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Depolox® ANAlyzeRS WITH BARe eleCTRoDe SeNSoR KIT - WIRING

50.560.155.010
ISSUe 3    11-07

NoTe: FIelD WIRING (NoT By SIeMeNS WATeR TeCHNoloGIeS) MUST CoNFoRM To loCAl eleCTRICAl CoDeS.

W
H

BUR
D

G
N

B
KYEBN

16 17 22 23 271 2 3 4 5 6

PT 100

21

DIS pH/
fluoride

34 35 28

Digital Input

Depolox 3 plus Measuring Inputs (AAB5383 Bare Electrode)
temperature

pH/
fluoride

DI 1 DI 2 DI 3 W
R

K
R

E
F

C
N

T
DIS

AAB5383
Flow switch
(optionally)

Pt100 Pt1000

(optionally)

W
H

BU

BK

R
D

16 17 22 23 271 2 3 4 5 6

PT 1000

21

DIS pH/
fluoride

34 35 28

Inputs General

Digital Input
Depolox 5 Measuring Inputs (AAC6208 Bare Electrode)

temperature
(AAB5383

Bare Electrode)

(AAB5383
Bare Electrode)

(AAC6208
Bare Electrode)

(AAC6208
Bare Electrode)

pH/
fluoride

DI 1

Y
E

G
N

B
N

W
H

DI 2 DI 3 W
R

K
R

E
F

C
N

T

DIS

AAC6208
Multi- Sensor

Flow switch

Pt100 Pt1000

(optionally)
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Depolox® ANAlyzeRS WITH MeMBRANe SeNSoR KIT - WIRING

50.560.155.020
ISSUe 3     11-07

NoTe: FIelD WIRING (NoT By SIeMeNS WATeR TeCHNoloGIeS) MUST CoNFoRM To loCAl eleCTRICAl CoDeS.

W
H

BUR
D

Y
E

G
N

B
N

W
H

B
K

B
K

B
K

16 17 22 23 271 2 3 4 5 6

PT 1000

21

DIS pH/
fluoride

34 35 28

Digital Input

Depolox 5 Measuring Inputs (AAD4165 Varia Sens
Flow Block with Membrane Probes)

temperature pH/
fluoride

DI 1 DI 2 DI 3 W
R

K
V

C
C

G
N

D

DIS

Membrane Sensor
TC1, FC1, CD7, OZ7

AAD4165 Varia Sens
Flow switch

(optionally)

Pt100 Pt1000

W
H

BUR
D

16 17 22 23 271 2 3 4 5 6 21

DIS pH/
fluoride

34 35 28

Digital Input

Deplox 3 plus Measuring Inputs
(AAB4390 Flow Block with Membrane Probe)
temperature

Jumper Pt100
Contacts Only

pH/
fluoride

DI 1 DI 2 DI 3 W
R

K
V

C
C

G
N

D

DIS

Membrane Sensor
TC1, FC1, CD7, OZ7

(optionally)Flow Switch
(optionally)

Pt100 Pt1000

Note: No input wiring for 
temperature, compensa-
tion is internal to the 
membrane probe.
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Depolox® 3 PLUS - AlARM RelAy CoNNeCTIoNS; MAIN AND mA - WIRING

50.560.155.050
ISSUe 2    6-07

Depolox 3 Plus Main and mA - Wiring

7 8 9 10 11 12 13 14 15 29 30 31

Mains voltage

L1 N/L2

L1 N/L2 PE

230/115V AC
14 VA

analog-Outputs

mA 1 mA 2 mA 3

+   - +   - +   -

0/4...20mA
Load max: 600 Ohm

Interfaces

W&T-RS485-Interface
for CMS, 

ChemWeb-Server

B A

RS485

49 50 51 52 53 54 55 56 57 58 59 60

K4 (*) K3 (*) K2 K1

alarm relay 1-4

(*) only on dual electronics

NoTe: FIelD WIRING (NoT By SIeMeNS WATeR TeCHNoloGIeS) MUST CoNFoRM To loCAl eleCTRICAl CoDeS.
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SeCTIoN 3 - opeRATIoN
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3.1 Depolox® 3 plus - operation

3.1.1 General Description

The Depolox 3 plus module is a microprocessor-controlled electronic 
amplifier for the measurement of Disinfectants, and/or for pH value or 
fluoride in water. 

The built-in RS485 interface can be used to transfer the measured values 
and operating modes to a PC or SCADA system.

3.1.� Display and Keypad

       

Wallace & Tiernan Depolox® 3 plus Analyzer 
Electronics Enclosure

Vineland, NJ 08360

856.507.4125 fax
856.507.9000 phone

1901 West Garden Road
Water Technologies

www.siemens.com/water

Dimensions
WT.050.560.100.UA.CN.0507

Knockouts ( 6 Plcs)
1” Dia. (22mm)

Sensor Cable Gland (6)
(1 per sensor)

"
(316mm)

"
(170mm)

"
(301mm)

RS485

Fault

DI 1/2/3

DOS

DI1/2/3

Fault

RS485

DEPOLOX 3 plus

F

ESC

Figure 3.1 - Display and Keypad

3.1.�.1 Keypad Functions

ACKNOWLEDGE ALARM - De-energize the alarm relays 
(this does not reset the alarm message)

ESCAPE - Terminate input without saving new value. Jump 
back to the menu title and return to basic display by pressing 
the key once more.

UP ARROW - Skip one level upwards, increase value or 
display previous option.

DOWN ARROW - Skip one level downwards, reduce value 
or display next option.
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Display next menu (jump from menu title to menu title)

ENTER - change into change mode (“>” is displayed before 
the value), - save new setting.

NOTE: Check that any alterations have been ENTERED before 
exiting the menu. Protect the menus from unauthorized operation 
with a code number of your choice (1 to 999) (refer to paragraph 
3.1.3, Code Number).

Press the keypads only with the fingers, do not use hard or pointed objects 
like pencils, etc., as these could damage the sealed keypad.

3.1.�.� Selecting the Menus 

• From the basic display, access to the other menu paths is achieved 
by pressing the F key.

• Sub menus are accessed using the keys  and . To exit from a sub 
menu to a main menu and then to the basic display press the eSC 
key.

Figure 3.� - Menu Selection

    
3.1.�.3 Changing the Settings

a. Select the menu to be changed.

b. Press the  key, “>” is displayed.

Range DIS
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c. Using the arrow keys increase or decrease the value or skip to the 
next selection.

d. Store the changed setting by pressing the  key.

Figure 3.3 - Setting Changes

As long as the new value has not been stored by pressing the  key, 
pressing the ESC key will return to the former setting. Select the next 
menu to be accessed with the arrow keys  and .

3.1.3 Menu Summaries

These summaries contain all menus of the respective versions. Depend-
ing on the setting a few menus are not necessary and therefore not dis-
played.

Range DIS
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3.1.3.1 Display Menu

Display value Range
(defaults bold)

Description

Free Chlorine
0.00mg/l

range 1. measurement with unit and sensor type
Free Chlorine
Total Cl2 TC1
Free Cl2 FC1
Ozone OZ7
Chlorine Dioxide

pH-value
7.00pH

or

Fluor
0.00mg/l

range 2. measurement with unit
selectable between pH or fluor measurement

Temperature
20°C

range 3. measurement with unit

menu short
long

menu length
- short menu; only main display and calibration is shown
- leng menu: all menus are shown

Code 000
999

Code
input of the code number
Only if this value is the same as defined in “Code-Def.” 
- menu, you can adjust settings. If not the error message 
“code ???” is shown. This menu only appears if the user 
code is not 000.
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Depolox® 3 plus ReSIDUAl ANAlYZeR

3.1.3.� Calibration Menu

Display value Range
(defaults bold)

Description

CAlIBRATION  Calibration-Menu 
All calibration settings take place via this menu path.

DIS zero range Disinfection - zero adjustment
Pressing the Check-button sets the disinfection reading to 
zero.

DIS span  range Disinfection - span adjustment
You put in the result of the Comparison measurement to 
calibrate the disinfection span.

offset pH -1.00 pH
+1.00 pH
0.00 pH

pH-Offset-Adjustment
(only in case of pH-selection)
This value is added to the actual pH reading.

calibr. at pH7 range pH-Calibration
(only in case of pH-selection)
First point of the pH-calibration.

calibration pH range pH-Calibration 
(only in case of pH-selection)
Second point of the pH-calibration.

offset fluor -1.00 mg/l
+1.00 mg/l

0.00 mg/l 

Fluoride-Offset-Adjustment 
(only in case of fluoride-selection)
This value is added to the actual fluoride reading.

Fluor zero range Fluoride-Calibration 
(only in case of fluoride-selection)
First point of the fluoride-calibration (two point
calibration).

Fluor span range Fluoride-Calibration 
(only in case of fluoride-selection)
Second point of the fluoride-calibration (two point
calibration).

calibration temp 20.0°C
-5.0°C
+5.0°C

Calibration of sample water temperature 
You can adjust the reading of the sample water
measurement (-5...+5°C).
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Depolox® 3 plus ReSIDUAl ANAlYZeR

3.1.3.3 High/low Menu

Display value Range 
(defaults bold) Description

HIGH/lOW High/low - limits
DIS max range

0.80 mg/l
Max. limit-value for the disinfection measurement

DIS min range
0.10 mg/l

Min. limit-value for the disinfection measurement

DIS setpoint range
0.10 mg/l

Dosing contact

DIS deadband 1 Digit
25 Digit
3 Digit

Deadband for the disinfection limits

pH max range
7.80 pH

Max. limit-value for the pH measurement
(only in case of pH-selection)

pH min range
6.80 pH

Min. limit-value for the pH measurement
(only in case of pH-selection)

pH deadband 1 Digit
25 Digit
3 Digit

Deadband for the pH limits
(only in case of pH-selection)

Fluor max range
2.00 mg/l

Max. limit-value for the fluoride measurement
(only in case of fluoride-selection)

Fluor min range
0.20 mg/l

Min. limit-value for the fluoride measurement
(only in case of fluoride-selection)

Fluor deadband 1 Digit
25 Digit
3 Digit

Deadband for the fluoride limits
(only in case of fluoride-selection)
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Depolox® 3 plus ReSIDUAl ANAlYZeR

3.1.3.� Alarm Relay 1/� Menu

Display value Range 
(defaults bold) Description

AlARM RElAy 1/2 Definitions for alarm realy 1 and 2
relay assign. 1 DIS max

DIS min
pH max
pH min

Fluor max
Fluor min

DI1
DI2
DI3

gen. fault
dosing cont.

Assignment for alarm relay 1
(multiple selection possible)

realy function 1 N.O. unlatched
N.C. unlatched

N.O. latched res
N.C. latched res

N.O. latched ack
N.C. latched ack

Operation mode and function for alarm relay 1
N.O.: normally open
N.C.: normally closed
unlatched: relay not latching
latched res.: latching, reset
latched ack.: latching, reset with acknowledge
(not visible when dosing contact is selected)

relay delay 1 0 min
600 min

Delay time for alarm relay 1
(not visible when dosing contact is selected)

relay assign. 2 DIS max
DIS min
pH max
pH min

Fluor max
Fluor min

DI1
DI2
DI3

gen. fault

Assignment for alarm relay 2
(multiple selection possible)

realy function 2 N.O. unlatched
N.C. unlatched

N.O. latched res
N.C. latched res

N.O. latched ack
N.C. latched ack

Operation mode and function for alarm relay 2
N.O.: normally open
N.C.: normally closed
unlatched: relay not latching
latched res.: latching, reset
latched ack.: latching, reset with acknowledge

relay delay 2 0 min
600 min

Delay time for alarm relay 2
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Depolox® 3 plus ReSIDUAl ANAlYZeR

3.1.3.5 Alarm Relay 3/� Menu

Display value Range 
(defaults bold) Description

AlARM RElAy 3/4 Definitions for alarm realy 3 and 4
relay assign. 3 DIS max

DIS min
pH max
pH min

Fluor max
Fluor min

DI1
DI2
DI3

gen. fault

Assignment for alarm relay 3
(multiple selection possible)

realy function 3 N.O. unlatched
N.C. unlatched

N.O. latched res
N.C. latched res

N.O. latched ack
N.C. latched ack

Operation mode and function for alarm relay 3
N.O.: normally open
N.C.: normally closed
unlatched: relay not latching
latched res.: latching, reset
latched ack.: latching, reset with acknowledge

relay delay 3 0 min
600 min

Delay time for alarm relay 3

relay assign. 4 DIS max
DIS min
pH max
pH min

Fluor max
Fluor min

DI1
DI2
DI3

gen. fault

Assignment for alarm relay 4
(multiple selection possible)

realy function 4 N.O. unlatched
N.C. unlatched

N.O. latched res
N.C. latched res

N.O. latched ack
N.C. latched ack

Operation mode and function for alarm relay 4
N.O.: normally open
N.C.: normally closed
unlatched: relay not latching
latched res.: latching, reset
latched ack.: latching, reset with acknowledge

relay delay 4 0 min
600 min

Delay time for alarm relay 4
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Depolox® 3 plus ReSIDUAl ANAlYZeR

3.1.3.6 Setup Menu

Display value Range 
(defaults bold) Description

SETUP Setup-menu
range DIS 0 - 0.20 mg/l

0 - 0.50 mg/l
0 - 1.00 mg/1
0 - 2.00 mg/l
0 - 5.00 mg/l
0 - 10.0 mg/l
0 - 20.0 mg/l

Range for the disinfection measurement

range pH 4 - 10.00 pH
0 - 14.00 pH

Range for the pH measurement

code definition 000
999

Definition of the lock code

hold function on
off

Hold-Function
If switched on, the readings of the measurements are 
frozen as long as you stay in the calibration (no peeks 
on the line recorder, no switching of the alarm relays).

language german
english
french

spanish

language of the menus

RS485 address 00
31

Bus address for RS485-Mode

DIS-sensor 3-electr.system
Membrane sensor

TC1
FC1
OZ7
CD7

Off

Selection of the connected disinfection sensor
Selection of membrane sensor or 3 electrode system 
(bare electrode) on the PCB with dip switches.

select pH
Fluor

Off

Selection of the second input sensor

temperature PT100
PT1000

Off

Selection of the used temperature sensor

mode Cl2 free normal
pH compensated

Selection of the calculation for the disinfection sensor
(only in case of 3-electr.system + pH + temperature on)
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3.1.3.7 Setup mA Menu

Display value Range 
(defaults bold) Description

SETUP mA Setup-Menu
(general setup, communication connections)

mA output 0 - 20 mA
4 - 20 mA

AUS

Mode of the mA-Outputs

mA1-assign. DIS
pH

Fluor
temperature

Assignment of the mA-output 1

mA2-assign. DIS
pH

Fluor
temperature

Assignment of the mA-output 2

mA3-assign. DIS
pH

Fluor
temperature

Assignment of the mA-output 3
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3.1.3.8 Signal Diagnosis Menu

Display value Range
(defaults bold) Description

SIGNAl DIAG. Signal Diagnosis Menu
cell DIS

+3.5 μA
5μA/mg/l (1μA)

0 h

Informations about the DIS-cell
With pressing the Check-Button, you can step
between following informations:
- actual reading of the cell current
- calibration data (zero and span)
- past hours since the last calibration

pH sensor

+59 mV
59mV/pH (+5mV)

0 h

Informations about the pH-sensor
With pressing the Acknowledge-Button, you can step
between following informations:
- actual reading of the cell voltage
- calibration data (zero and span)
- past hours since the last calibration

fluor sensor

+59 mV
59mV/pH (+5mV)

0 h

Informations about the fluor-sensor
With pressing the Acknowledge-Button, you can step
between following informations:
- actual reading of the cell voltage
- calibration data (zero and span)
- past hours since the last calibration

temperature

21.3° C
(+2.7° C)

0 h

Informations about the temperature measurement
With pressing the Acknowledge-Button, you can step
between following informations:
- actual reading of the uncalibrated temperature
- calibration offset
- past hours since the last calibration

mA output 1
4 mA   0%

Informations about mA-output 1
The output value is shown in mA and in %

mA output 2
4 mA   0%

Informations about mA-output 2
The output value is shown in mA and in %

mA output 3
4 mA   0%

Informations about mA-output 3
The output value is shown in mA and in %

local operation normal
service

Special mode for system service
Relay outputs are frozen in non-alarm states.
mA output is frozen.
Analyzer will not return to main display.
Operating mode is automatically set to normal when 
leaving the diagnostics menu group or cycling power.
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Depolox® 3 plus ReSIDUAl ANAlYZeR

Signal Diagnosis Menu (Cont’d)

Display value Range
(defaults bold) Description

REl:  1 2 3 4
St:  1 0 0 0

Informations about the relay status
1: alarm relay 1 (0: unpowered/1: powered)
2: alarm relay 2
3: alarm relay 3
4: alarm relay 4
Press Enter and then the up or down arrow to select 
the relay, to change the relay state for testing press 
Enter. After leaving this menu the relay goes back to 
previous state.

DI:  1 2 3
St:  1 0 0

Informations about the digital status
1: digital input 1              0: closed (inactive)
2: digital input 2              1: open (active)
3: digital input 3

vF Conv. AE1
14.07 kHz

Actual measurement of the input 1
(disinfection)

vF Conv. AE2
14.07 kHz

Actual measurement of the input 2
(pH or fluoride)

A/D (PT1000) AE3
356 Digit

or

A/D (PT100) AE3
356 Digit

Actual measurement of the input 3
(temperature)
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3.1.3.9 System Diagnostics Menu

Display value Range
(defaults bold) Description

SySTEM DIAG. System Diagnosis Menu

keypad test press Acknowl.
press Up

press Down
press Star
press ESC

press F

Test of all buttons of the keypad

display test Test of the display
All dots of the matrix display are on.

system restart no
yes

Restart of the system (RESET)

system shutdown no
yes

Shutdown the system
All functions are disabled, only a dot is shown in the 
display. Wakeup is initialized with pressing any button.

RS485 Informations about the RS485 Communication
A valid communication on the RS485 interface is 
shown with the message “RxD”, “TxD” and INT”.

softwarerelease V: 1.00
19.JUL.2006

EAE1053
FRG 49

Informations about the internal software release
Alternating display

3.1.� Code Number

To protect the settings against unauthorized access or an inadvertent change, 
the settings should be locked using a freely selectable code number. The 
settings can be displayed, but not changed. If an attempt is made, then 
“Code???” is displayed before reverting to the former setting. 

After switching on, after a RESET or generally after one hour without 
pressing a key, the code number is set to 0. If the unit is locked, settings 
can only be changed after entry of the correct code number. Locking can 
be selected in the “Lock Setting” menu.

To alter the number again, enter the new code number in the SETUP menu 
under “Lock code set”. If you then want to block access to unauthorized 
operators, immediately change the code in the SETUP menu to another 
number and set to “Locked” in the “Lock Setting menu”.
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In order to provide general access, select “Unlocked”. This means that 
changes are possible at any time without having to enter a code. Code is 
no longer displayed in the main menu. However, another code number 
can now be entered and access denied to all those operators who do not 
know the new number.

The unit is delivered with the “Lock code set” = 0, “Lock setting” = Un-
locked. If the code number is forgotten enter the back entry code 911.
You can only alter the values in the protected menus once you have set 
the correct code number in the SETUP menu and thus proved that you 
are an authorized operator.

3.1.5 High - low Alarms

The Depolox® 3 plus has independent alarms that can be allocated to the 
measured values for chlorine (and optionally for pH or fluoride).

Menu Setting  Alarm Condition Action
    
High X  alarm value alarm message on
 X  (alarm value - deadband) alarm message off
Low X  alarm value alarm message on
 X  (alarm value - deadband) alarm message off

The deadband can be set in the range of one to 25 digits.

Figure 3.� - High / low Alarms
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3.1.6 Alarm Relays

Depolox® 3 plus features the following alarm relays:

• Two relays in single electronics unit.

• Four relays in dual electronics unit.

Definitions for switching the relays:
DIS max: relay reacts to the set value
DIS min: relay reacts to the set value
pH max: relay reacts to the set value
pH min: relay reacts to the set value
Fluor max: relay reacts to the set value
Fluor min: relay reacts to the set value
DI1, DI2, DI3: relay is activated as long as there is a signal 

on the digital input
general fault: relay is activated as long as there is an alarm 

message
dosing contact: relay is energized as long as the actual value 

is below the setpoint (for relay 1 only)

Selections:
normally open (N.O.): relay is energized in case of an alarm.
fail safe (N.C.): relay is de-energized in case of an alarm
non latching: relay is de-energized as soon as the alarm 

condition has ceased
latching: relay stays energized after the alarm until 

the star key “” is pressed to acknowledge 
the alarm

3.1.7 Dosing Contact for Chlorine

The chlorine alarm relay 1 can be used to switch-on a pump or solenoid 
valve for dosing chlorine. 

The relay is energized if “AR 1 Definition” is set to “dosing contact” and  
the actual value is < setpoint. 
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3.1.8 mA outputs

For each sensor there is an mA current signal output (e.g., for connecting 
an additional display). The range fixed at 4...20mA corresponds to the 
measuring range. For example, for a Membrane range of 0 to 5 mg/l:

0 mg/l: 4 mA
5 mg/l: 20 mA

The signal that is output corresponds to the measured value. The con-
nected impedance must not be higher than 1000 Ohm. Broken wires or 
open mA loops will be detected.

3.1.9 Restoring Factory Settings (Initialize)

If the instrument does not respond correctly to software adjustments or 
corrections, or if software or hardware conditions have changed signifi-
cantly, the operator may restore factory settings to return the software to 
normal operating parameters by performing the following operation.

Remove power to the electronics. Return power, while pressing and 
holding the  button until “INIT” appears, then release. Factory settings 
have now been restored.

NOTE: Restoring the factory settings does not guarantee correct 
operation and may produce a reduced accuracy, until calibration, if 
operation does occur.
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3.� Depolox® 3 plus - Calibration

3.�.1  Free Chlorine (AAB5383 and AAC6�08 Bare electrode) Calibration

When calibrating with the pH compensation option, note that the pH value 
must be calibrated or verified first so that the subsequent Cl2 calibration 
is automatically adjusted by the correct pH value. 

To achieve this, the prompt “pH correct, yes/no?” appears in the menu. 
When confirmed by “Yes,” direct access is granted to chlorine calibra-
tion “Zero Calibration,” below. If answered with “No,” pH calibration 
follows.

NOTE: The relays and mA outputs follow the measured values. If 
necessary, switch off the alarm relays.

• Zero Calibration 

a. Starting from the basic display press the F key until the “CALI-
BRATION” menu is displayed. Press the  key until the “Cl2 
zero” menu is found.

b. Close the shut-off valve at the flow block assembly, stopping all 
flow to unit. Wait until the displayed value ceases changing.

c. Press the  key twice in order to set the display to “0.00”.

d. Go to the root menu. Display will be 0.00 mg/l 
 

In case of calibration error *Cal. Cl2?*: Ensure that the 
sample water is completely stopped and repeat calibration. 
If the error comes again, adjust the cell voltage Upot: Go to 
SIGNAL DIAG. and menu “Cl2 cell current”.   

If he display still does not read 0.00 mg/l after calibration, adjust 
the potentiometer Upot so far that the displayed cell current is 0 
±5 µA (turning clockwise reduces the current) (see Figure 3.5). 
The current will change very slowly. Wait one half hour and check 
again. Perform calibration again. 
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Figure 3.5 - Upot Adjustment

e. Let the sample water flow again.

NOTE: When there is no key pressed for five minutes, the
Depolox® 3 plus returns to the basic display.

• Span calibration

a. After zero calibration wait at least two minutes. Then take a 
sample at the measuring cell. Determine the residual value of this 
sample.

b. Press the  key until the menu “DIS span” is reached. Press the 
 key to open the menu.

c. Press keys  or  until the displayed value agrees with the 
manually measured value.

d. Store the value using the  key. The chlorine measuring cell is 
now calibrated. In case of an error message, refer to paragraph 
4.1.1, Errors.

e. Return to the basic display by pressing the eSC key twice. 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1532 of 1899



WT.050.560.001.UA.IM.1107 �8

Depolox® 3 plus ReSIDUAl ANAlYZeR

3.�.�  Membrane Sensor Calibration (All Membrane Types)

a. Take a sample at the measuring cell. Determine the residual value of 
this sample.

b. Starting from the basic display, press the F key until the “Calibration” 
menu is displayed.

c. Press the  key until the menu “DIS span” is reached. Press the  
key to open the menu.

d. Press keys  or  until the displayed value agrees with the manually 
measured value.

e. Store the value using the  key. The disinfectant measuring cell is 
now calibrated. In case of an error message refer to paragraph 4.1.1, 
Errors.

f. Return to the basic display by pressing the eSC key twice.

3.�.3 pH Calibration 

NOTE: pH measurement is optional.

WARNING: DO NOT CONTINUE TO USE BUFFER SOlUTIONS 
AFTER USE-By DATE. BUFFER SOlUTIONS THAT HAvE BEEN 
OPENED CAN ONly BE kEPT FOR A lIMITED PERIOD. READ 
THE lABEl ON THE BOTTlE.

NOTE: Sample water and buffer solution should have the same 
temperature.

In case sample water temperature deviates from the reference temperature 
of 77° F (25° C), calibrate the resp. value shown in the temperature table 
(see label on buffer solution).

There are two methods for pH calibration. The first adjusts the zero and 
the span settings for the pH range. The second calibration is an “offset,” in 
which the pH sensor is exposed to a known pH solution and the displayed 
value is adjusted, up or down, to match the known value. This calibration 
can also be performed on the process water with the sensor in the flow cell. 
Verify that the pH of the process water has been accurately determined.

NOTE: The offset calibration is typically all that is recommended to 
calibrate pH when first starting the unit or replacing the sensor. The 

!
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Depolox® 3 plus zero and span values are factory set in order to prop-
erly work with the sensor. Complete the zero and span calibrations, 
if there is a problem, only after completing the offset calibration.

• pH OFFSET Calibration

a. With sensor in flow block, test sample pH.

b. Press the F key until the “CALIBRATION” menu is displayed. 
Press the  key until the “pH offset” menu is found.

c. Press the  key.

d. Press  or  keys until the offset value is the difference of the 
displayed pH value compared to the manually measured value. 
Store this value using the  key. (Example: For pH7 solution, 
the basic display reads 7.15pH. The offset value will be adjusted 
to -0.15 because the value is to come down from 7.15pH to 
7.00pH.)

e. Return to the basic display by pressing the eSC key twice.

• pH Zero Calibration (Isothermal Intersection, pH7):

a. Starting at the basic display press the F key until the “CALIBRA-
TION” menu is displayed. Press the  key until the “pH zero” 
menu is found.

b. Withdraw the pH sensor. Fill 10 to 20 ml “pH7.00” buffer solu-
tion into a 100 ml beaker. Dip the sensor at least 20mm deep in 
the buffer solution pH7.00 and agitate lightly until the displayed 
pH value remains constant.

c. Press the  key.

d. Press the  or  keys until the displayed value agrees with the 
value of the pH buffer solution. Store this value using the  key. 

• pH Span Calibration:

a. Rinse the sensor in distilled water (in order to avoid spreading 
the buffer solution).

b. Press the key  until the “pH span” menu is reached.
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c. Pour 10 to 20ml pH4 or pH10 buffer solution into another beaker. 
Dip the pH sensor at least 20mm deep in the buffer solution and 
agitate lightly until the displayed pH value remains constant. (In 
case another buffer solution is used: the pH value of the buffer 
solution must be less than pH6 or greater than pH8.)

d. Press the  key to open the “pH Span” menu.

e. Press keys  or  until the displayed value agrees with the value 
of the pH buffer solution. Store this value using the  key. The 
measuring cell is now calibrated.

f. Replace the sensor into the flow block.

g. Dispose of the buffer solutions, rinse with enough water.

h. Return to the basic display by pressing the eSC key twice or skip 
to fluoride calibration.

In case of error, both calibration points must be calibrated again.

3.�.�  Fluoride Calibration 

NOTE: Fluoride measurement is optional.

WARNING: DO NOT CONTINUE TO USE BUFFER SOlUTIONS 
AFTER USE-By DATE. BUFFER SOlUTIONS WHICH HAvE 
BEEN OPENED CAN ONly BE kEPT FOR A lIMITED PERIOD. 
READ THE lABEl ON THE BOTTlE.

NOTE: Sample water and buffer solution should have the same 
temperature.

In case sample water temperature deviates from the reference temperature 
of 77° F (25° C), calibrate the resp. value shown in the temperature table 
(see label on buffer solution).

There are two methods for fluoride calibration. The first adjusts the zero 
and the span settings for the fluoride range. The second calibration is 
an “offset,” in which the fluoride sensor is exposed to a known fluoride 
concentration solution and the displayed value is adjusted, up or down, 
to match the known value. This calibration can also be performed on the 
process water with the sensor in the flow cell. Verify that the fluoride 
concentration of the process water has been accurately determined.

!
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NOTE: The offset calibration is typically all that is recommended 
to calibrate fluoride when first starting the unit or replacing the 
sensor. The Depolox® 3 plus zero and span values are factory set in 
order to properly work with the sensor. Complete the zero and span 
calibrations, if there is a problem, only after completing the offset 
calibration.

• Fluoride OFFSET Calibration

a. With sensor in flow block, test sample Fluoride residual.

b. Press the F key until the “CALIBRATION” menu is displayed. 
Press the  key until the “Fluoride offset” menu is found.

c. Press the  key.

d. Press  or  keys until the offset value is the difference of the 
displayed fluoride value compared to the manually measured fluo-
ride solution value. Store this value using the  key. (Example: 
The flow is measured at 0.20 mg/l fluoride solution. The basic 
display reads 0.28 mg/l fluoride. The offset value will be adjusted 
to “- 0.08 mg/l fluoride” because the value is to come down from 
0.28 mg/l to 0.20 mg/l.)

e. Return to the basic display by pressing the eSC key twice.

• Calibration at 0.20 mg/l:

a. Starting at the basic display press the F key until the “CALIBRA-
TION” menu is displayed. Press the  key until the “Fluor zero” 
menu is found.

b. Withdraw the fluoride sensor. Fill 10 to 20 ml “0.20 mg/l” buf-
fer solution into a 100 ml beaker. Dip the sensor at least 20mm 
deep in the buffer solution 0.20 mg/l and agitate lightly until the 
displayed value remains constant.

c. Press the  key.

d. Press keys  or  until the displayed value agrees with the value 
of the buffer solution. Store this value using the  key. 

• Calibration at 2.00 mg/l:
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a. Rinse the sensor in distilled water (in order to avoid spreading 
the buffer solution).

b. Press the key  until the “Fluor span” menu is reached.

c. Fill 10 to 20ml “2.00 mg/l” buffer solution into another beaker. 
Dip the fluoride sensor at least 20mm deep in the buffer solution 
and agitate lightly until the displayed value remains constant. 

d. Press the  key to open the “Fluor Span” menu.

e. Press keys  or  until the displayed value agrees with the value 
of the buffer solution. Store this value using the  key. The mea-
suring cell is now calibrated.

f. Refit the sensor into the flow block.

g. Dispose of the buffer solutions, rinse with enough water.

h. Return to the basic display by pressing the eSC key twice.

In case of error both calibration points must be calibrated again.

Calibration Aids
Two clips are installed in the housing cover of the AAC6208 Bare 
Electrode and the AAD4165 VariaSens™. These clips can be inserted 
into the rear panel of the housing. The clip (A) for the sensor will be 
inserted into the upper catch. When the electrodes are calibrated in 
the beaker with the calibration solution, the second clip (B) will be 
inserted into the catch (left figure). The lower clip position is provided 
for calibrating with the calibration solution bag (right figure).

  

      
A Upper clip
B Lower clip

A

B

A

B

A

B

A

B
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3.�.5 Temperature Calibration

Starting from the basic display in the main menu select the “Calibra-
tion” menu.
Select the “Temperature” menu item

The “Calibr. temperature” window appears on the graphic display.

Select “Cal. temperature”.
Use the arrow keys to enter the correct value.
Press “Enter” key to confirm entry.

NOTE:  °C or °F can be selected in the “Temp. unit” menu. In the 
“PT1000“ menu, the automatic temperature compensation with the 
multi-sensor can be switched on or off.

3.3 Free Chlorine (AAB5383 Bare electrode) Sensor Kit

3.3.1 Start-Up of the Measuring Cell

a. Unscrew nut (2) and remove cover (3) (see Dwg. 50.560.000.010 in 
Section 5).

b. Hold electrode assembly together with electrolyte reservoir (4-11) at 
the cover (10) and pull it out of the cell block (13) without turning.

c. Remove felt ring (transport protection of the membrane, 6)

d. Exchange plug (4) with separately supplied plug fitted with membrane 
for venting the electrolyte reservoir.

e. Place electrode assembly with electrolyte reservoir back into the cell 
block. Keying pin in the electrode assembly must snap into posi-
tion.

f. Fill a half capful of grit (U-95653) into the cell block.

g. Place cover (3) and tighten by nut (2).

h. Allow sample water flow by opening the inlet valve(s).

i. After one hour the measuring signal has stabilized so far that a first 
calibration should be made as function test. 

1.

2.

3.
4.
5.
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NOTE: For the first starting-up: After 24 hours of running time a 
further calibration is necessary. Air bubbles building up at the inner 
surface of the cell block and preventing somewhat the rotation of the 
grit will disappear after a running-in period of 24 to 48 hours.

3.3.�  Adjusting the Flow Regulator

The flow regulator is adjusted to a flow of 33 l/h (=0.55 l/min.). If neces-
sary adjust the regulator as follows:

a. Remove the left or right hinge pin at the measuring cell and tilt the 
housing front to the side. 

b. At the inner side of the front is the flow regulator. In the middle of 
the regulator is the adjusting screw. Turn the screw with a coin or a 
screwdriver (>10 mm). Turn to the right to reduce flow; turn to the 
left to increase flow. 

c. Check flow and reassemble. 

d. Perform calibration.

3.3.3 Free Chlorine (AAC6�08 Bare electrode) Flow Block Assemby

The AAC6208 flow block assembly contains the following:

Cell body with cover
Flow control valve
3 electrode cell for Cl2, ClO2, O3, or KMnO4
Multi-sensor
Drain
Fine filter (For use only when membrane sensors are used.)
Sample water inlet with check valve and ball valve

Two clips are installed in the housing cover. These are used to facilitate 
pH and fluoride calibration. Insert these clips into the rear panel of the 
housing. Insert one clip into the upper catch to attach the sensor. Insert 
the second clip into the center catch inorder to measure the buffer or 
calibration solution using the plastic cups provided.

The cell body can be equipped with up to five sensors.

•
•
•
•
•
•
•
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3.3.� Adding Grit (AAC6�08 Bare electrode)

Remove the protection plugs on the cell body cover of the
Depolox® 5 flow block. 

Fill half a cap from the plastic bottle with grit and pour it into the cell 
body (approx. 1/2 cm³ grit).

Replace the protection plugs on the cell body cover of the
Depolox® 5 flow block. 

NOTE:  Make sure that the opening is clean; rinse off with distilled 
water, if necessary.

NOTE: The system must be recalibrated approx. 4 hours after each 
time the grit is replaced. The calibration must be checked after one 
day.

1.

2.

3.

A

B

C

D

E

F

G

H

I

J

K

A Cell body with cover
B Plastic housing
C Flow control valve
D 3 electrode cell for Cl2, 

ClO2, O3 or KMnO4

E Drain
F Ball valve
G Fine filter
H Lower clip and cup
I Multi-sensor
J Upper clip
K Sensors
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3.3.5 Connecting the Sample Water (AAC6�08 Bare electrode and AAD�165
 VariaSens™ Flow Block)

A Sample water inlet with ball valve
B Drain on the drain screw
C Sample water outlet

Connecting the sample water inlet:
Never use copper tubing.
The pressure in the sample water inlet must always be within a range 
of min. 3 to max. 58 psi. At the same time, the pressure in the sample 
water inlet must generally be 3 psi higher than in the sample water 
outlet.
If the preliminary pressure is below 3 psi, a pressure booster pump 
must be used.
If the pressure exceeds 58 psi, a pressure reducing valve must be 
used.

To prevent long loop lag times, ensure that the pipes in the sample 
water inlet are as short as possible.
An external strainer with a mesh width of 0.02 inch is provided for 
the sample water inlet.

With hose connection:

NOTE:  The water-tightness of the hose screw connection is only 
guaranteed if the following installation instructions are followed!

1.
2.

•

•

3.

4.

A B CA B C
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Release the union nut (A) on the hose screw connection.
Insert the hose (B) until it hits the hose bushing (D).

A Union nut
B Hose
C Locking ring
D Hose bushing

Push the locking ring out until the union nut engages the connecting 
threads.

A 30° pitch on this side
B Rounding on this side

 Locking ring for PVC hose with 2 clamping points:
With rigid pipework:

Connect the sample water pipework to the ball valve connection 
threads.
Ensure that the sample water pipework is installed without mechani-
cal stress.

Connecting the sample water outlet:

NOTE:  Never use copper tubing.

No back-pressure is permitted in the cell body. The sample water 
outlet must be open.
The sample water outlet must be installed so that no siphon effect 
can occur.

1.
2.

3.

1.

2.

1.

2.

A

B

C

D

A

B

C

D

A BA B
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Recommendation:  Position the outlet above the drain line 
opening.

With hose connection:

See hose connection instructions described in sample water inlet con-
nection.

With rigid pipework:

Connect the sample water pipework to the connection nozzle.
Ensure that the sample water pipework is installed without mechanical 
stress.

Connecting the drain:

Ensure that the drain screw is always closed.

3.3.6 Installing the Fine Filter

NOTE:  A fine filter must only be installed when membrane sensors 
are employed. The fine filter (C) is included in the enclosed acces-
sory set.

  

�

�

�

�

�

   

Release both knurled nuts (A).
Remove complete filter unit (D).
Place the fine filter (C) into the filter unit. Ensure that the O-ring (B) 
is seated correctly in the groove on the fine filter.
Reinstall the complete filter unit (D). Ensure that it is seated in the 
correct position.
Retighten both knurled nuts (A).

1.
2.

1.

1.
2.
3.

4.

5.
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3.3.7 Bare electrode Theory of operation

The free chlorine that is measured in water for disinfection purposes 
comes in three forms. Free chlorine consists of elemental chlorine (Cl2), 
hypochlorous acid (HClO), and hypochlorite ions (CIO-).

Hypochlorous acid is found in the acidic to neutral pH range undissoci-
ated in water. Only when the pH value rises does it break down into H+ 
and ClO- ions.

To understand the mode of functioning of chlorine as a disinfectant, it 
is necessary to know the chemical reactions that take place when water 
is chlorinated. Firstly there is the hydrolysis of the chlorine. This is the 
reaction of the chlorine with water. When chlorine gas is dissolved in 
water the formation of hypochlorous acid and hydrochloric acid results. 
All other disinfectants based on chlorine also react with water and form 
hypochlorous acid. The hypochlorous acid is the active substance for 
the disinfection process. Figure 3.6 shows the dependence of the form 
of chlorine on the pH value of the water. With rising pH value, the share 
of hypochlorous acid decreases by dissociating to form H3O+ and ClO-. 
In other words, the hypochlorous acid needed as the active substance in 
disinfection becomes less with increasing pH value while the share of 
ClO- ions that are meaningless for disinfection rises.

The Free Chlorine (Bare Electrode) measuring cell consists of a three-
electrode system with external potentiostatic closed-loop control. The 
working electrode and the counter electrode of the half-ring type are made 
of a platinum alloy. A silver/silver-chloride electrode serves as reference 
electrode; the contact between reference electrode and sample water is 
established by two membranes. The reference electrode is mounted in 
PVC brackets and completely submerged in electrolyte.

The electrolyte container is transparent, thus enabling a visual check to 
be made of the amount of electrolyte in the reservoir. Replenishment 
of the electrolyte is possible without shutting down the measuring cell 
system. A membrane in the plug of the electrolyte reservoir provides the 
necessary equalization of pressure.

The measuring cell is connected to a digital measuring amplifier which 
maintains an adjustable constant potential (Upot) between working and 
reference electrodes by means of potentiostatic closed-loop control.

About 33 l/hr of the water to be analyzed flows past this system of electrodes. 
The current generated in the measuring cell is directly proportional to the 
concentration of the oxidizing agent in the sample water. This current is 
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then passed to the microprocessor-based electronic system Depolox® 3 
plus for processing. A flow switch gives a signal to the Depolox® 3 plus 
if the flow is reduced (optional).

The surfaces of the electrodes are continuously cleaned by a special kind 
of cleaning grit in the electrode cell. The transparent plexiglass body of the 
cell makes it possible to observe the circulation of the grit in the cell.

If a double input electronics is used, a pH-value measurement will be 
inserted into the hole in the removable cover of the measuring cell. With 
the pH valve, used in conjunction with the chlorine measurement, it is 
possible to correct for variations caused by shifting pH.

The following features ensure accurate, repeatable measured data and 
reduce the frequency of zero point recalibration:

• potentiostatic control
• continuous hydromechanical electrode cleaning system
• regulated sample water flow.

HoCl-Kennlinie
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Figure 3.6 - Dissociation characteristics of HoCl and Clo- 
with pH value and showing effects of temperature

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1545 of 1899



WT.050.560.001.UA.IM.1107 61

Depolox® 3 plus ReSIDUAl ANAlYZeR

3.� Membrane Sensor Kits

3.�.1   Start-Up the Flow Block Assembly

On completion of plant installation by trained, qualified personnel and 
prior to start-up, check that the sample water pipeline is securely con-
nected and tested for leakage and that the sensor(s) are in place. 

a. Open the sample water supply.

b. Check that the sample water stream directly points to the membrane 
of the Membrane sensor, if necessary turn the cover of the flow block 
assembly. Do not tolerate any air bubbles at the membrane of the 
sensor. 

Start the Depolox® 3 plus module as described in paragraph 2.1.8, Start-
Up.

3.�.�  System Shut-Down

• To switch-off the system for the short term:

Switch off the electrical supply and close the sample water shut-off 
valve. 

• To switch-off the system for the long term, for repairs, etc.:

a. Switch off the entire system and isolate from the electrical supply

b. Close the water shut-off valve on the flow block inlet 

c. Allow water to drain from the flow block.

d. Remove one sensor after the other from the flow block.

e. Clean the sensors and store them as described below.

f. Cover the holes in the cover of the flow block with the protective 
caps. 

To re-start the system, refer to paragraph 2.3, Membrane Sensor. 

• To store the sensors after use:
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Remove the elastomer seal from the vent hole. Unscrew the mem-
brane cap. Rinse the membrane and the reference electrode with 
distilled water. Carefully dry the reference electrode with a paper 
towel. Let the cap dry in a dust free place. Screw the dry membrane 
cap loosely onto the sensor. The membrane must not touch the gold 
working electrode.

3.�.3  VariaSens™ (AAD�165) Flow Block Assembly

The VariaSens™ flow block assembly contains the following:

Cell body with cover
Flow control valve
Multi-sensor
Drain
Fine filter (For use only when membrane sensors are used.)
Sample water inlet with check valve and ball valve

Two clips are installed in the housing cover. These are used to facilitate 
pH and fluoride calibration. Insert these clips into the rear panel of the 
housing. Insert one clip into the upper catch to attach the sensor. Insert 
the second clip into the center catch inorder to measure the buffer or 
calibration solution using the plastic cups provided.

The cell body can be equipped with up to five sensors.

•
•
•
•
•
•
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3.�.� Insert the Sensors and Connect

Arrangement of the sensors:
 

 

AAD4165 VariaSens™

A Membrane sensor: FC1, CD7, OZ7, TC1
B, C, D Fluoride / pH

Remove the protection caps from the sensors.
Install sensors (see figure above) in the cell body cover.

1.
2.

D ABC D ABC

A

B

C

D

E

F

G

H

I

J

K

A Cell body with cover
B Plastic housing
C Flow control valve
D Drain
E Ball valve
F Fine filter
G Lower clip and cup
H Multi-sensor
I Upper clip
J Sensors
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The sensors are marked as follows:

Membrane sensor for free chlorine, chlorine dioxide, ozone and 
total chlorine (A)
pH: Sensor for fluoride or pH value, marked “F-” or “pH” (B, C, D) 

Keep the dust protection caps and watering caps of the sensors for sub-
sequent use.

Cable extension:
The sensor cable for free chlorine and total chlorine may be extended to 
a max. of 50 m. 

If the pH or fluoride sensor cables must be extended (max. 50 m), an 
impedance converter must be attached to the sensor. The impedance con-
verter converts the very high-resistance sensor signal into a low-resistance 
signal. The impedance converter is supplied by an installed battery. The 
life of the battery is approx. 5 years; the impedance converter should be 
sent to the factory for battery replacement.

3.�.5 Decommissioning

CAUTION:  Danger of uncontrolled dosing of chlorine or pH
correction medium: Shut down dosing system, close positioner!

If the installation site of the flow block assembly is not frost-free, the 
system must be shut down prior to any possible frost formation.

Switch off the power supply.
Drain the sample water supply line and drainage line (hold  container 
underneath)
Empty cell bodies and remove grit.
Dismantle the filter housing and the check valve housing.
When the remaining water has drained from the flow control valve, 
refit the filter housing and the check valve housing.
Remove the sensors from the cell body cover and disconnect from 
the cable (see section 2.3 “Membrane sensors”).
Apply a KCI solution to the protection caps of the pH electrodes and 
fit onto the electrodes.

The fluoride electrodes can be stored wet in the short term in a 100 
mg/l fluoride solution at pH 7. Fill the electrodes in the tank with 
100 mg/l fluoride solution and mount on the electrodes. However, 
the electrodes should be stored in a dry condition if they are to be 
warehoused for several months. In this case, drain the fill solution 

1.
2.

3.
4.
5.

6.

7.

!!
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from the electrode chamber and wash the membrane and chamber 
with distilled water.

Store the sensors in a frost-free place.

The water must be drained if frost occurs.

Insert electrode in a beaker with water or electrolyte and store in a 
frost-free
place.

Procedure for membrane sensors, see section 2.3 “Membrane sensors”.

“Storing the membrane sensor for free chlorine FC1”
“Storing the membrane sensor for chlorine dioxide CD7”
“Storing the membrane sensor for ozone OZ7” 
“Storing the membrane sensor for total chlorine TC1”

3.�.6 Membrane Sensor Theory of operation

The Membrane Sensor Kit consists of a flow through cell with a transpar-
ent Plexi-glass body that houses the chlorine sensors (and optionally the 
pH or the fluoride sensor). The cell’s transparency permits visual checks 
on the flow of sample water and measuring conditions.

The Membrane Sensor measures the sum of free chlorine and chloramines. 
The Sensor includes a membrane-covered potentiostatic 3 electrode 
system. The silver/silver-iodide reference electrode and gold working 
electrode are positioned inside the membrane cap filled with a potassium 
iodide electrolyte solution. The stainless steel counter electrode is located 
outside the membrane cap for added stability. Chlorine, diffusing through 
the membrane, causes a reaction at the working electrode, creating a 
current, which is a direct measure of Total Chlorine. An amplifier in the 
electrode shaft conditions this signal including temperature compensation 
and passes it to the microprocessor-based electronic system Depolox® 3 
plus for processing.

Air bubbles on the membrane may prevent chlorine from passing through 
the membrane, resulting in a false reading of the probe. A water jet, de-
signed into the flow block assembly, is used to remove any potential air 
bubbles from the membrane.

The sensor has a very low dependence on pH-value, so you can use it in 
water with varying pH-value. The sensor should be used only in potable 
water applications.

8.

9.
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The sensor is designed such that a zero residual chlorine will yield zero 
current. Therefore only a single point calibration is needed.

The flow block assembly, housing the Membrane Sensor, is designed to 
provide a constant flow of water past the membrane surface. This and 
the potentiostatic three-electrode system ensure accurate and repeatable 
measured data.

• FC1, OZ7, CD7: The FC1 for Free Chlorine, the OZ7 for Ozone, 
and the CD7 for Chlorine Dioxide all work similarly, however, they 
utilize a silver/silver chloride reference electrode, a different electro-
lyte, and a different membrane to allow for the selectivity required 
for the different measurands.

3.�.6.1 Membrane Sensor for Free Chlorine FC1  

The FC1 membrane sensor is a special sensor for measuring the concentra-
tion of free chlorine in water. The sensor incorporates a pH buffer in the 
electrolyte and is suitable for water with various pH values. The sensor 
may only be used in clear water of potable water quality.

CAUTION:  The electrode fingers (reference electrodes) and mem-
brane are extremely sensitive! Do not touch, soil or damage! Before 
unscrewing the filled membrane cap, push the elastomer seal to one side 
to permit the inflow of air through the vent underneath it! Otherwise, 
the membrane may be damaged due to developing negative pressure. 
Do not sand down the light yellowish-gray deposit of the electrode 
finger or wipe it in the direction of the gold working electrode! The 
electrolyte may spray out of the valve opening. Flush eyes and skin 
immediately with water after contact. Rinse away spilled electrolyte 
with water. The electrolyte contains potassium halide and is acidic.

Commissioning the Membrane Sensor for Free Chlorine FC1

Unscrew the membrane cap from the electrode shaft.
Place the membrane cap and the G-holder on a clean, non-absor-
bent pad and fill both with the included electrolyte bubble-free 
up to the top thread on the inside of the cap. 
Rub gold working electrode with the included lapping paper 
(special emery). To do this, lay the lapping paper on a paper 
towel, take hold of the corner and while holding the measuring 
cell vertically (without G-holder), slide the electrode end two to 
three times over the rough side of the lapping paper.

1.
2.

3.

!!
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Check whether the elastomer seal completely closes the valve 
opening. 
Hold the electrode shaft vertically and carefully push the electrode 
finger into the filled G-holder.

Then place the electrode shaft on the filled membrane cap and 
slowly screw the membrane cap in place by hand.

 
CAUTION:  Because excess electrolyte escapes through the valve open-
ing, do not clamp it shut and do not press on the elastomer seal.

Rinse away the escaped electrolyte with water.

NOTE:  The membrane cap must be completely screwed onto 
the electrode shaft so that there is no gap between the two! After 
approximately one hour, the membrane sensor is sufficiently run 
in so that it can be initially calibrated. The calibration must be 
repeated after approx. one day.

4.

5.

6.

7.
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Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1552 of 1899



WT.050.560.001.UA.IM.1107 68

Depolox® 3 plus ReSIDUAl ANAlYZeR

Inserting the Membrane Sensor for Free Chlorine FC1 Into the 
Flow-Through Adapter

Push the sensor through the cover into the flow-through adapter 
until it touches the inflow mating connector. It may be necessary to 
position the flow-through adapter cover correctly by turning it.

NOTE:  Remove air bubbles from the surface of the membrane, 
bubbles on the membrane will interfere with the measurement! 

Connect the measuring signal cable to the FC1. 

Storing the Membrane Sensor for Free Chlorine FC1

Lift elastomer seal and unscrew membrane cap.
Remove G-holder (with tweezers, if necessary) and rinse together 
with the membrane cap and electrode finger with clean (distilled) 
water. Leave in a dust-free place to dry.
Then loosely screw the dry membrane cap onto the electrode shaft 
(place G-holder loosely into the membrane cap; not attached to 
electrode finger). 

NOTE:  The membrane may not touch the gold working elec-
trode.

Restarting: Refer to  “Commissioning the membrane sensor for free 
chlorine FC1”.

Error in Membrane Sensor for Free Chlorine FC1

Trouble-shoot and debug if the measuring signal is too low or ir-
regular:

Remove air bubbles on the membrane (e.g. tap the inflow mat-
ing connector); air bubbles prevent the chlorine from diffusing 
through the membrane and distort the measurement.

NOTE:  Air bubbles on the remaining parts of the sensor are 
normal after initial commissioning or restarting; they evaporate 
after one or two days.

Replenish electrolyte. 
Open membrane sensor. To do this, push the elastomer seal to one 
side to permit the inflow of air and unscrew the membrane cap. 

1.

2.

1.
2.

3.

1.

2.
3.
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CAUTION:  Do not unscrew the membrane holder from the mem
brane cap under any circumstances!
 

As a rule, the G-holder remains in the membrane cap.
Pour out the electrolyte.
Wash the electrode finger with clean (distilled) water and allow 
it to air dry. 
Rub gold working electrode with the included lapping paper 
(special emery). To do this, lay the lapping paper on a paper 
towel, take hold of the corner and while holding the measuring 
cell vertically, slide the electrode end two to three times over the 
rough side of the lapping paper.

For further procedure, see  “Commissioning the membrane sensor for 
free chlorine FC1”. If the sensor’s measuring signal is still too low 
or irregular, a new membrane cap must be used. The measuring cell 
requires one to two hours before it can be calibrated.

3.�.6.� Membrane Sensor for Chlorine Dioxide CD7 

The CD7 membrane sensor enables the chlorine dioxide content in all 
types of water to be determined selectively, without cross-sensitivity to 
chlorine, bromine and hydrogen peroxide, however, with cross-sensitiv-
ity to ozone and peracetic acid. The sensor does not demonstrate a pH 
value dependency and is therefore very suitable for water with various 
pH values.

CAUTION:  The electrode fingers (reference electrodes) and mem-
brane are extremely sensitive! Do not touch, soil or damage! Before 
unscrewing the filled membrane cap, push the elastomer seal to 
one side to permit the inflow of air through the vent underneath it! 
Otherwise, the membrane may be damaged due to developing nega-
tive pressure. Do not sand down the light yellowish-gray deposit of 
the electrode finger or wipe it in the direction of the gold working 
electrode!

Commissioning the Membranesensor for Chlorine Dioxide CD7

Screw off the membrane cap from the electrode shaft and fill with 
the included gel electrolyte. 
Tap on the membrane cap with the electrode shaft until air bubbles 
are removed. 

4.
5.
6.

7.

1.

2.
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Rub gold working electrode with the included lapping paper 
(special emery).  To do this, lay the lapping paper on a paper 
towel, take hold of the corner and while holding the measuring 
cell vertically, slide the electrode end one to two times over the 
rough side of the lapping paper.

Check whether the elastomer seal completely closes the valve 
opening. 
Then place the electrode shaft on the filled membrane cap and 
slowly screw the membrane cap in place by hand. 

NOTE:  Because excess electrolyte escapes through the hose valve, 
do not clamp it shut and do not press on the elastomer seal. 

Rinse way the escaped electrolyte with water.

NOTE:  The membrane cap must be completely screwed onto 
the electrode shaft so that there is no gap between the two! After 
approximately two hours, the membrane sensor is sufficiently 
run in so that it can be initially calibrated. The calibration must 
be repeated after approx. one day.

Inserting the Membrane Sensor for Chlorine Dioxide CD7 Into the 
Flow-Through Adapter

Push the sensor through the cover into the flow-through adapter 
until it touches the inflow mating connector. It may be nec-
essary to position the flow-through adapter cover correctly by 
turning it. 

NOTE:  Remove air bubbles from the surface on the membrane, 
bubbles on the membrane will interfere with the measurement! 

Connect the measuring signal cable to the CD7. 

3.

4.

5.

6.

1.

2.
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Storing the Membrane Sensor for Chlorine Dioxide CD7

Lift elastomer seal and unscrew membrane cap.
Wash the membrane cap and electrode finger with clean (distilled) 
water. 
Leave the electrode finger to dry in a dust-free place. 
Leave the cap to dry in a dust-free place. 
Then screw the dry membrane cap loosely onto the electrode 
shaft. 

CAUTION:  The membrane may not touch the gold working elec-
trode.

Restarting: Refer to  “Commissioning the membranesensor for chlo-
rine dioxide CD7”.

Error in Membrane Sensor for Chlorine Dioxide CD7 

Trouble-shoot and debug if the measuring signal is too low or ir-
regular:

Remove air bubbles on the membrane (e.g. tap the inflow mating 
connector); air bubbles prevent the chlorine dioxide from diffusing 
through the membrane and distort the measurement.

NOTE:  Air bubbles on the remaining parts of the sensor are 
normal after initial commissioning or restarting; they disapate 
after one or two days.

Replenish electrolyte. 
Open membrane sensor. To do this, push the elastomer seal to one 
side to permit the inflow of air and unscrew the membrane cap. 
Pour out the electrolyte. 
Wash the electrode finger and the membrane cap with clean (dis-
tilled) water and allow it to air dry.

For further procedure, see  “Commissioning the membranesensor for 
chlorine dioxide CD7”. 

If the sensor’s measuring signal is still too low or irregular, a new 
membrane cap must be used. The measuring cell requires one to two 
hours before it can be calibrated.

1.
2.

3.
4.
5.

1.

2.
3.

4.
5.
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3.�.6.3 Membrane Sensor for ozone oZ7 

The OZ7 membrane sensor enables the ozone content in all types of 
water to be determined selectively, without cross-sensitivity to chlorine, 
bromine and hydrogen peroxide, however, with cross-sensitivity to chlo-
rine dioxide and peracetic acid. The sensor does not demonstrate a pH 
value dependency and is therefore very suitable for water with various 
pH values.

CAUTION:  The electrode fingers (reference electrodes) and mem-
brane are extremely sensitive! Do not touch, soil or damage!  Before 
unscrewing the filled membrane cap, push the elastomer seal to 
one side to permit the inflow of air through the vent underneath it! 
Otherwise, the membrane may be damaged due to developing nega-
tive pressure.  Do not sand down the light yellowish-gray deposit of 
the electrode finger or wipe it in the direction of the gold working 
electrode!

Commissioning the Membrane Sensor for Ozone OZ7

CAUTION:  When unscrewing the filled membrane cap, both elasto-
mer seals lying one on top of the other above the type imprint must 
be pushed to the side to allow air to flow into the electrolyte chamber, 
otherwise the membrane will be destroyed due to developing nega-
tive pressure.

Remove the black insulating tube from the electrode finger. 
Open the container with the membrane cap, empty out the water 
and remove the membrane cap. 
Fill the membrane cap up to the top of the threads inside the cap 
with the included gel electrolyte. 

NOTE:  Ensure that only one elastomer seal is in the slot and that 
the valve opening closes. 

Rub gold working electrode with the included lapping paper 
(special emery). To do this, lay the lapping paper on a paper 
towel, take hold of the corner and while holding the measuring 
cell vertically, slide the electrode end one to two times over the 
rough side of the lapping paper.

1.
2.

3.

4.
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Then place the electrode shaft on the filled membrane cap and 
slowly screw the membrane cap in place by hand. 

NOTE:  Because the excess electrolyte escapes through the hose 
valve, do not clamp it shut. 

Then push the second elastomer seal in the slot over the first 
one. 

NOTE:  The elastomer seals may not form creases.

Rinse away the escaped electrolyte with water.

NOTE:  The membrane cap must be completely screwed onto the 
electrode shaft so that there is no gap between the two!  After ap-
proximately two hours, the membrane sensor is sufficiently run 
in so that it can be initially calibrated.  The calibration must be 
repeated after approx. one day.

Inserting the Membrane Sensor for Ozone OZ7 into the Flow-Through 
Adapter

Push the sensor through the cover into the flow-through adapter 
until it touches the inflow mating connector. It may be necessary to 
position the flow-through adapter cover correctly by turning it.

NOTE:  Remove air bubbles from the surface of the membrane, 
bubbles on the membrane will interfere with the measurement!

Connect the measuring signal cable to the OZ7. 

Storing the Membrane Sensor for Ozone OZ7

Lift elastomer seal and unscrew membrane cap.
Wash the membrane cap and electrode finger with clean (distilled) 
water. 

5.

6.

7.
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2.
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Allow the electrode finger and the cap to dry in a dust-free 
place. 
Then screw the dry membrane cap loosely onto the electrode 
shaft. 

NOTE:  Ensure that the membrane never touches the measuring 
electrode.

Restarting: Refer to  “Commissioning the membrane sensor for ozone 
OZ7”.  

Error in Membrane Sensor for Ozone OZ7 

Trouble-shoot and debug if the output signal is too low or irregu-
lar:

Remove air bubbles on the membrane (e.g. tap the inflow mating 
connector); air bubbles prevent the ozone from diffusing through 
the membrane and distort the measurement.

NOTE:  Air bubbles on the remaining parts of the sensor are 
normal after initial commissioning or restarting; they disapate 
after one or two days.

Replenish electrolyte. 
Open membrane sensor. To do this, push the elastomer seal to 
one side to permit the inflow of air and unscrew the membrane 
cap. Pour out the electrolyte. 
Wash the electrode finger and the membrane cap with clean (dis-
tilled) water and allow to air dry. 

For further procedure, see  “Commissioning the membrane sensor 
for ozone OZ7”. 

If the sensor’s measuring signal is still too low or irregular, a new 
membrane cap must be used. The measuring cell requires one to two 
hours before it can be calibrated.

3.�.6.� Membrane Sensor for Total Chlorine TC1

The membrane sensor measures the total amount of free and combined 
chlorine (chloramine). The sensor incorporates a pH buffer in the elec-
trolyte and is suitable for water with various pH values. The sensor may 
only be used in clear water of potable water quality.

3.

4.

1.

2.
3.

4.
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CAUTION:  The electrode fingers (reference electrodes) and mem-
brane are extremely sensitive! Do not touch, soil or damage! Before 
unscrewing the filled membrane cap, push the elastomer seal to 
one side to permit the inflow of air through the vent underneath it! 
Otherwise, the membrane may be damaged due to developing nega-
tive pressure. Do not sand down the light yellowish-gray deposit of 
the electrode finger or wipe it in the direction of the gold working 
electrode!

Commissioning the Membrane sensor for Total Chlorine TC1

Screw off the membrane cap from the electrode shaft and fill 
to the top of the threads on inside of cap with the included gel 
electrolyte. 
Rub gold working electrode with the included lapping paper 
(special emery).  To do this, lay the lapping paper on a paper 
towel, take hold of the corner and while holding the measuring 
cell vertically, slide the electrode end one to two times over the 
rough side of the lapping paper. 

Check whether the elastomer seal completely closes the valve 
opening. 
Then place the electrode shaft on the filled membrane cap and 
slowly screw the membrane cap in place by hand. 

NOTE:  Because excess electrolyte escapes through the hose valve, 
do not clamp it shut and do not press on the elastomer seal. 

Rinse away the escaped electrolyte with water.

NOTE:  The membrane cap must be completely screwed (hand-
tight) onto the electrode shaft so that there is no gap between the 
two! After approximately one hour, the membrane sensor is suf-
ficiently run in so that it can be initially aligned.  The alignment 
must be repeated after one day.

Inserting the Membrane Sensor for Total Chlorine TC1 Into the 
Flow-Through Adapter

Push the sensor through the cover into the flow-through adapter 

1.

2.

3.

4.

5.

1.

!
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until it touches the inflow mating connector.It may be necessary to 
position the flow-through adapter cover correctly by turning it.

 
NOTE:  Remove air bubbles from the surface of the membrane, 
bubbles on the membrane will interfere with the measurement!

Connect the measuring signal cable to the measuring device. 

Storing the Membrane Sensor for Total Chlorine TC1

Lift elastomer seal and unscrew membrane cap.
Wash the membrane cap and electrode finger with clean (distilled) 
water. Allow the electrode finger to air dry. 
Leave the cap to dry in a dust-free place. 
Then screw the dry membrane cap loosely onto the electrode 
shaft. 

CAUTION:  The membrane may not touch the gold working elec-
trode.

Restarting: Refer to  “Commissioning the membranesensor for total 
chlorine TC1”.

Store the conductivity sensor in a dry place.
To restart, follow the instructions to start up the corresponding 
sensors.

Error in Membrane Sensor for Total Chlorine TC1

Trouble-shoot and debug if the measuring signal is too low or ir-
regular:

Remove air bubbles on the membrane (e.g. tap the inflow mat-
ing connector); air bubbles prevent the chlorine from diffusing 
through the membrane and distort the measurement.

NOTE:  Air bubbles on the remaining parts of the sensor are 

2.

1.
2.

3.
4.

5.
6.

1.

!
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normal after initial commissioning or restarting; they disapate 
after one or two days.

Replenish electrolyte. 
Open membrane sensor. To do this, push the elastomer seal to one 
side to permit the inflow of air and unscrew the membrane cap. 
Pour out the electrolyte. 
Wash the electrode finger and the membrane cap with clean (dis-
tilled) water and allow to dry in a dust-free place.

For further procedure, see  “Commissioning the membrane sensor 
for total chlorine TC1”.

If the sensor’s measuring signal is still too low or irregular, a new 
membrane cap must be used. Thereafter, the measuring cell requires 
one to two hours before it can be calibrated.

WARNING: DO NOT TOUCH THE REFERENCE ElECTRODE! 
BEFORE UNSCREWING THE MEMBRANE CAP, REMOvE THE 
ElASTOMER SEAl TO AllOW AIR INTO THE vENT HOlE. 
NOT DOING THIS WIll CAUSE A vACUUM TO OCCUR WHICH 
WIll DAMAGE THE MEMBRANE WHEN UNSCREWING THE 
CAP. DO NOT REMOvE THE yEllOW-GREy lAyER ON THE 
REFERENCE ElECTRODE. 

NOTE: It is important that the membrane is in the direct sample 
water flow. Because of this the flow-through assembly has a special 
form where the sensor fits in.

3.5   pH Sensor

3.5.1 Description

The Wallace & Tiernan® pH sensor has a ceramic diaphragm and a sil-
ver/silver-chloride reference electrode. The 3.0 mol KCl gel electrolyte 
does not require replenishment. 

To protect the sensitive measuring membrane the sensor is shipped with 
a protection cap over its glass tip. This cap contains 3 mol KCl solution 
to keep the sensor in a constant state of readiness. Leave the cap in place 
on the sensor until it is about to be installed. Do not discard the cap but 
keep it and use it to protect the sensor whenever it is removed from 
service. Then fill the cap with water (not distilled) and place it over the 
tip of sensor.

2.
3.

4.
5.

!
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The pH sensor has a threaded plug-in head. Care must be taken to en-
sure that the O-ring is present when connecting the head. A standard 
1.5 m long, shielded coaxial (measuring) cable is supplied with the pH 
sensor. At one end the cable has a special plug which is screwed on to 
the threaded plug-in head of the sensor. The other end of the shielded 
special cable is connected directly to the intended terminal connection 
in the control module. 

3.6  Fluoride Sensor Kit

3.6.1 Description

The fluoride sensor is equipped with a rubber cap over the fluoride sensi-
tive membrane. Lift the cap before placing the electrode into the sample 
water. 

NOTE: Do not touch or scratch the membrane, the electrode could 
be damaged. 

If the sensor is not used for a long period of time, place the cap again on 
the electrode with some reference electrode filling solution in it. 

As a standard, a shielded coax cable, 1.5 m long, is supplied together 
with the sensor.

3.6.� preparation of the electrode

See instructions included with sensor.

3.7 RS�85 Interface

3.7.1  printer Facility

The Depolox® 3 plus is not able to send data directly to a printer. 

3.7.�  Description of the RS�85 Bus Interface

The serial RS485 bus interface of the Depolox® 3 plus, built-in as a stan-
dard, is used for data transmission to a PC, to an external plant control or 
to the MF485 interface card (e.g., for connection to a printer).

The serial RS485 bus interface of the Depolox® 3 plus is designed as a 
symmetrical two-wires bus line to EIA RS 485 (DIN 66259 part 4 resp. 
ISO 8482), that enables data transfer with high transfer rate (19.2 KBaud) 
and long distances (up to 1200 m).
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Characteristics:

• Data transfer in both directions
• twin wire connection (half duplex)
• Bus structure (addressable interface, up to 32 bus users)

The interface works with differential voltage signals, ensuring high in-
terference susceptibility.

The bus system consists of a maximum of 32 passive users and one active 
user. Only the active user (computer system) is entitled to start commu-
nication. The Depolox® 3 plus is always a passive user.

3.7.�.1 Cable

A shielded and twisted two-wire cable (twisted pair) is to be used. The 
shield improves the electromagnetic compatibility. An unshielded cable 
can be used if acceptable within the surroundings, that means, if no 
electromagnetic interferences are expected.

The bus cable is connected from one user to the next. Stub cables of a 
maximum length of 0.3 m are allowed. The surge impedance of the cable 
should be between 100 and 130 ohm, the cable capacitance preferably <60 
pF/m and the cross section 0.22 mm² (e.g., Li2CY(TP) 2x0.22 mm²). If 
using a shielded cable we recommend to connect the shield on both sides 
with low resistance (large cross sections and short cables) to protection 
ground, to have optimum interference compatibility.

3.7.�.�  Interface Connection

The bus cable for the communication with the Depolox® 3 plus should 
be connected to the following terminals:

Bus line A: Terminal 28
Bus line B: Terminal 27

NOTE: The RS485 interface of the Depolox® 3 plus is not galvani-
cally isolated. Each Depolox® 3 plus occupies two bus addresses of its 
own (e.g., 0 for chlorine, 1 for pH or for fluoride). This means that 
in a bus system with Depolox® 3 plus-modules, each of the modules 
behaves as two separate bus users. 
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Figure 3.7 - Interface Connection

Both ends of the bus cable must be connected to a moving load Rt (150 
Ohm). Symmetry is assured at only one point of the bus. With a voltage 
supply of 5 V, the resistors Rd and Ru (390 Ohm each) connect to ground 
and 5 V. These resistor values fit for transmission of up to 19200 Bit/s 
and a maximum bus length of 1200 m. Symmetry and bus ends should 
be executed in the same way at potentially isolated and non-isolated bus 
systems. 

Resistors may be switched on via DIP switch in the terminals box. (See 
Figure 3.8.)

Figure 3.8 - Terminals Box

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1565 of 1899



WT.050.560.001.UA.IM.1107 81

Depolox® 3 plus ReSIDUAl ANAlYZeR

3.7.�.3  Bus Connection

Figure 3.9 - potentially Not Isolated RS�85 Bus System

3.7.3	 Specification	of	Bus	Interface

1 Synchronization mode: Asynchronous

2 Transmission rate: 19200 Baud

3 Data format (asynchronous): - Start bit:  1 Bit
   - Data bit: 8 Bit 
  - Parity bit: even
  - Stop bit: 1 Bit

4 Signal polarity: Differential voltage interface
  Logical “1” = (A-B >= 0.2V)
  Logical “0” = (A-B <= -0.2V)

5 Handshake: No handshake because of request  
  control with fixed blocks

6 Transmission code: Siemens Water Technologies-
  Protocol (master-slave)
  multipoint communication, 
  maximum 32 users

7 Galvanically not isolated

3.7.� Transmission protocol

For the communication between master (active user, e.g., computer) and 
slave (passive user), two different kinds of frames are used:

• Request - Frame
• Set - Frame
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The slave answers to these frames with the following frames:

• Answer frame
• Positive confirmation
• Negative confirmation

The bytes of these frames always have the same formats:

• 1 Start bit (always “0”)
• 8 Data bits
• 1 Parity bit (even)
• 1 Stop bit (always “1”)

3.7.�.1  Description of the Bytes of the Frames

• Synchronization bytes: Used for the synchronization of the user units 
to the others.

• Start byte (SB): Marks the begin of a frame.

The value depends on the type of the frame:
 

Request frame 10H
Set frame 68H
Answer frame 68H
Positive confirmation A2H
Negative confirmation DCH

• Slave address: To every module in the RS485 bus a special bus address 
is allocated (slave address). The address can be a number between 0 
and 31 Dec.

NOTE: The Depolox® 3 plus module uses up to two bus addresses 
because of the two-fold function of the module (Cl2 measurement, 
pH or fluoride measurement).

• Destination address: Determines the transmission variable in the ad-
dress reference list, that is to be read or written.

• Check byte: Determines the type of information to be read from the 
slave. Also the data format is defined.

Data format of the check byte (Bit 0 through 3):
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Bit (3210) Dez. Format:
 0000  0 Default (to address reference list)
 0001  1 Default (to address reference list)
 0010  2 Boolean
 0011  3 Boolean
 0100  4 unsigned Character
 0101  5 signed Character
 0110  6 unsigned Integer
 0111  7 signed Integer
 1000  8 unsigned long Integer
 1001  9 signed long Integer
 1010 10 Floating Point
 1011 11 Floating Point
 1100 12 ASCII
 1101 13 ASCII
 1110 14 Mixed data format
 1111 15 Mixed data format

Additional functions of the check byte (Bit 4 through 7):

Bit (7654) Function
 1000 Minimum value of the variable
 0100 Maximum value of the variable
 0010 Default value of the variable
 0001 additional information of the variable

If no bit is set in bits 5 through 7, the actual value is written or read. 
Otherwise the corresponding additional information is sent by the 
slave.

• Special case: With “negative confirmation,” the check byte includes 
an additional information about the error occurred. With “positive 
confirmation,” the check byte is set to 00Hex.

Value: Function:
01H End of address table
02H Wrong data format
04H Additional information not available 
08H Variable to set not within min. and max. limits
10H reading access not permitted
20H reading access permitted but wrong password
40H writing access not permitted
80H writing access permitted but wrong password
C0H writing access not permitted (wrong operation 

mode)
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• Number byte: Defines the number of bytes to read or to write.

• Frame Check: The sum of the control bytes of a frame is stored in 
the frame check.

FC = (unsigned char) SB + SA + ZA + KB + AB

• Data unit: Includes data informations be sent by slave or master.

• Data check: The check sum of the data bytes of a frame is stored in 
the data check.

CD = (unsigned char) sum of DU

• End byte: Marks the end of a frame. Value is always 16Hex.

3.7.�.�  Request - Frame

This is necessary to read data or additional information from a slave.

Format of the request frame:

Byte: 0-2  3  4  5  6  7  8  9
 ——————————————————————
Name: SYN SB SA ZA KB AB FC EB

Byte: Name: occupied by:
0-2 SYN Synchronization bytes
3 SB Start byte 10H
4 SA Slave address
5 ZA destination address
6 KB check byte
7 AB number of bytes
8 FC frame Check
9 EB end byte 16H

With the request frame, single words, values covering more addresses, or 
additional information of the destination address can be read. If the contents 
of a single destination address are requested, the number byte is set to 00Hex. 
In the answer frame, the data format and the number of bytes are entered 
from the address reference list to the check byte and the number byte.

If a number byte is set in the request frame (request covering more ad-
dresses), the data format in the answer frame is set to 04Hex (unsigned 
char). The number byte of the answer frame receives the value of the 
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number byte of the request frame. A data format eventually entered in 
the request frame is ignored.

If the additional information of a destination address is requested, the check 
byte must include the identification for this additional information. The 
data format and the number byte are ignored. The check byte and the 
answer byte are set according to the reference list. Valid request frames 
are answered with an answer frame. Invalid request frames are answered 
with “negative confirmation.”

Example: Requesting the contents of destination address 02H from 
slave 07H:

00H 00H 00H 10H 07H 02H 00H 00H 19H 16H
—————————————————————————

 SYN   SB  SA  ZA  KB AB FC EB

3.7.�.3  Set - Frame

The set frame is used for writing data to a slave.

Format of the set frame:

Byte: 0-2 3 4 5 6 7 8 9-X Y Z
     —————————————————————————
Name: SYN SB SA ZA KB AB FC DU DC EB

Byte: Name: Function:
0-2 SYN Synchronization bytes
3 SB Start byte 68H
4 SA Slave address
5 ZA Destination address
6 KB Check byte
7 AB Number byte
8 FC Frame Check
9-X DU Data bytes
Y DC Data Check
Z EB End byte 16H

With the set frame, single words, values covering more addresses, or 
additional information can be written.

If the contents of a single destination address are written, the number 
byte must correspond to the number byte of the address reference list. 
The data format must be set to “default” or to the data format from the 
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address reference list.

If more variables are to be set covering more addresses, the data format 
must be set to “default.” The number byte means the number of bytes 
to write; only whole variables have to be written. Valid set frames are 
answered with a “positive confirmation.” Invalid set frames are answered 
with “negative confirmation.”

Example: Setting the contents of destination address 02H of the slave 
07H to 904 (Dec).

0H 00H 00H 68H 07H 02H 06H 02H 79H 03H 88H 8BH 16H
———————————————————————————
 SYN  SB SA ZA KB AB FC DU  DC  EB

3.7.�.�  Answer - Frame

The answer frame is transmitted by the slave because of a request frame 
of the master.

Format of the answer frame:

Byte: 0-2  3 4 5 6 7 8 9-X Y Z
    —————————————————————————
Name: SYN   SB SA ZA KB AB FC DU DC EB

Byte: Name: Function:
0-2 SYN Synchronization bytes
3 SB Start byte 68H
4 SA Slave address
5 ZA Destination address
6 KB Check byte
7 AB Number byte
8 FC Frame Check
9-X DU Data bytes
Y DC Data Check
Z EB End byte 16H

If no data format and no number of bytes (AB) is set in the request frame 
in the check byte, the data format and the number of bytes are entered 
into the answer frame from the address list.
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Example: Request frame

00H 00H 00H 10H 07H 02H 00H 00H 19H 16H
—————————————————————————
 SYN   SB  SA  ZA  KB  AB  FC  EB

Answer to the example Request - Frame:

00H 00H 00H 68H 07H 02H 06H 02H 79H 00H 00H 8BH 16H
——————————————————————————
 SYN SB SA ZA KB AB FC DU DC EB

3.7.4.5	 	Positive	and	Negative	Confirmation

The “positive confirmation” is transmitted by the slave, if a set frame 
of the master has been executed validly. A “negative confirmation” is 
transmitted by the slave, if a set frame or a request frame couldn’t be 
executed validly. 

Format of the positive/negative confirmation:

Byte: 0-2 3 4 5 6 7 8 9
————————————————————————
Name: SYN SB SA ZA KB AB FC EB

Byte: Name: Function:
0-2 SYN Synchronization bytes
3 SB Positive: Start byte A2H
  Negative: Start byte DCH
4 SA Slave address
5 ZA Ziel address
6 KB Check byte
7 AB Number byte
8 FC Frame Check
9 EB End byte 16H

The check byte is occupied by 00Hex for positive confirmation and by 
an error code for negative confirmation.

Example: Positive confirmation

00H 00H 00H A2H 07H 02H 00H 00H ABH 16H
————————————————————————
 SYN   SB  SA  ZA  KB  AB  FC  EB
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Example: Negative confirmation

00H 00H 00H DCH 07H 02H 02H 00H A5H 16H
————————————————————————
 SYN   SB  SA  ZA  KB  AB  FC  EB

3.7.5 Address Reference list 

NOTE: To each Depolox® 3 plus two addresses are allocated. Each 
of the two addresses lead to a corresponding address reference list 
(e.g., Adr00 for Cl2 measurement, Adr01 for pH or fluoride measure-
ment).

Key
Abbreviations of the data 
formats

Bool-boolean, UCHAR-unsigned char, SCHAR-signed char, USINT-un-
signed integer, SINT-signed integer, UloNG-unsigned long, SloNG-signed 
long, FLOAT- float, ASCII-ASCII-code

Abbreviations of access l-read, S-write, lp-read with password, Sp-write with password, SW-write 
with Siemens Water Technologies-password

Data structure 1 Byte1-2: Measured valuet (signed int), Byte3-4: range-start (signed int), 
Byte 5-6: range-end (signed int), Byte7-11: unit (ASCII), Byte12: divider 
(character)
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Table 3.� - Address Reference list - Address 1 - Chlorine

ADDR. DeSCRIpTIoN FoRMAT leNGTH RANGe UNIT FACToR STATUS NoTeS
0. date software version ASCII 12 - - - l “V: A_08/95”
1. module name ASCII 28 - - - l “CoMMoN electronic - Analyzer”
2. password of interface USINT 2 0...999 - 1,0 l, S “904”
3. module type ASCII 12 - - - l “Depolox® 3 DeS”
4. operation mode UCHAR 1 - - - l 0x01 (Automatic - no manual-mode 

possible)
5. measured DeS UCHAR 12 - - - l data structure 1 
6. UCHAR 12 - - - l 0x2D
7. UCHAR 12 - - - l data structure 1
8. low - Alarm DeS UCHAR 12 - - - l data structure 1
9. High - Alarm DeS UCHAR 12 - - - l data structure 1

10. UCHAR 12 - - - l 0x2D
11. UCHAR 12 - - - l 0x2D
12. setpoint DeS UCHAR 12 - - - l data structure 1
13. module option UCHAR 1 - - - l 0x03 (Regulator + Temperature)
14. alarm and digital input UCHAR 1 - - - l 0x01 - alarm 1 (K1)    activated 

0x02 - alarm 2 (K2)    activated 
0x04 - alarm 3 (K3)    activated 
0x08 - alarm 4 (K4)    activated 
0x10 - digital input     activated

15. error status UINT 2 - - - l 0x0001 - Sollwert error DeS 
0x0002 - low/High DeS error 
0x0004 - low/High DeS error 
0x0020 - mA output error 
0x0040 - ADC1 error 
0x0080 - ADC2 error 
0x0100 - ADC3 error 
0x0400 - temperature sensor error 
0x0800 - zero error 
0x1000 - DpD error 
0x4000 - cell error

16. SINT 2 - - - l 0x2D
17. FloAT 4 - - - l 0x2D
18. module language UCHAR 1 - - - l, Sp 0x01 - german 

0x02 - english 
0x04 - french 
0x08 - spanish

19. SINT 2 - - - l 0x2D
20. setpoint DeS SINT 2 depends 

on range
mg/l 0,1/0,01 l, Sp --

21. SINT 2 - - - l 0x2D
22. SINT 2 - - - l 0x2D
23. Alarm Relay 1 Definition UCHAR 1 - - - l, Sp 0x01 - High 

0x02 - low 
0x04 - High/low 
0x08 - General Fault 
0x10 - DI 
0x20 - Dose contact 
0x80 - end

24. Alarm Relay 1  operation UCHAR 1 - - - l, Sp 0x01 - norm. open 
0x02 - fail safe

25. low Alarm Value DeS SINT 2 depends 
on range

mg/l 0,1/0,01 l, Sp -
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Table 3.� - Address Reference list - Address 1 - Chlorine (Cont’d)

ADDR. DeSCRIpTIoN FoRMAT leNGTH RANGe UNIT FACToR STATUS NoTeS
26. Alarm 1 Hysteresis SINT 2 1...25 digit 1,0 l, Sp -
27. Alarm Relay 1 Delay SINT 2 0...60 min 1,0 l, Sp -
28. Alarm Relay 2 Definition UCHAR 1 - - - l, Sp 0x01 - High 

0x02 - low
0x04 - High/low 
0x08 - General Fault 
0x10 - DI 
0x80 - end

29. Alarm Relay 2 operation UCHAR 1 - - - l, Sp 0x01 - norm. open 
0x02 - fail safe

30. High Alarm Value DeS SINT 2 depends 
on range

mg/l 0,1/0,01 l, Sp -

31. Alarm 2 Hysteresis SINT 2 1...25 digit 1,0 l, Sp -
32. Alarm Relais 2 Delay SINT 2 0...60 min 1,0 l, Sp -
33. UCHAR 1 - - - l 0x2D
34. UCHAR 1 - - - l 0x2D
35. SINT 2 - - - l 0x2D
36. SINT 2 - - - l 0x2D
37. SINT 2 - - - l 0x2D
38. UCHAR 1 - - - l 0x2D
39. UCHAR 1 - - - l 0x2D
40. SINT 2 - - - l 0x2D
41. SINT 2 - - - l 0x2D
42. SINT 2 - - - l 0x2D
43. UCHAR 6 - - - l 0x2D
44. Contrast SINT 2 0 ... 100 % 1 l, Sp --
45. eprom - Storage no. CHAR 7 - - - l “AAB1603”
46. eprom - Version CHAR 9 - - - l “V:A_06/01”
47. SUM 217
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Table 3.5 - Address Reference list - Address � - pH

ADDR. DeSCRIpTIoN FoRMAT leNGTH RANGe UNIT FACToR STATUS NoTeS
0. date software version ASCII 12 - - - l “V:A_08/95”
1. module name ASCII 28 - - - l “CoMMoN electronic - Analyzer”
2. password of interface USINT 2 0... 999 - 1,0 l, S “904”
3. module type ASCII 12 - - - l “Depolox®3 pH”
4. operation mode UCHAR 1 - - - l 0x01 

0x01 (Automatic - no manual-mode 
possible)

5. measured value pH UCHAR 12 - - - l data structure 1
6. UCHAR 12 - - - l 0x2D
7. sample water temperature UCHAR 12 - - - l data structure 1
8. low alarm pH UCHAR 12 - - - l data structure 1
9. High alarm pH UCHAR 12 - - - l data structure 1

10. UCHAR 12 - - - l 0x2D
11. UCHAR 12 - - - l 0x2D
12. UCHAR 12 - - - l 0x2D
13. module option UCHAR 1 - - - l 0x02 (Temperature)
14. alarm and digital input UCHAR 1 - - - l 0x01 - relay 1 (K1)    activated 

0x02 - relay 2 (K2)    activated 
0x04 - relay 3 (K3)    activated 
0x08 - relay 4 (K4)    activated 
0x10 - digital input    activated

15. error status UINT 2 - - - l 0x0002 - low/High pH error 
0x0004 - low/High pH error 
0x0020 - mA output error 
0x0040 - ADC1 error 
0x0080 - ADC2 error 
0x0100 - ADC3 error 
0x0200 - Calibration error 
0x0400 - temperature sensor error 
0x4000 - cell error

16. SINT 2 - - - l 0x2D
17. FloAT 4 - l 0x2D
18. module language UCHAR 1 - - - l, Sp 0x01 - german 

0x02 - english 
0x04 - french 
0x08 - spanish

19. SINT 2 - - - l 0x2D
20. SINT 2 - - - l 0x2D
21. SINT 2 - - - l 0x2D
22. SINT 2 - - - l 0x2D
23. Alarm relay 1 definition UCHAR 1 - - - l, Sp 0x01 - High 

0x02 - low 
0x04 - High/low 
0x08 - General fault 
0x10 - DI 
0x80 - off

24. Alarm relay 1 operation UCHAR 1 l, Sp 0x01 - norm. open 
0x02 - fail safe

25. low alarm value pH SINT 2 range pH 0.01 l, Sp -
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Table 3.5 - Address Reference list - Address � - pH (Cont’d)

ADDR. DeSCRIpTIoN FoRMAT leNGTH RANGe UNIT FACToR STATUS NoTeS
26. Alarm relay 1 hysteresis SINT 2 1...25 digit 1.0 l, Sp -
27. Alarm relay 1 delay SINT 2 1...60 min 1.0 l, Sp -
28. Alarm relay 2 definition UCHAR 1 - - - l, Sp 0x01 - High 

0x02 - low 
0x04 - High/low 
0x08 - General fault 
0x10 - DI 
0x80 - off

29. Alarm relay 2 operation UCHAR 1 l, Sp 0x01 - norm. open 
0x02 - fail safe

30. High alarm value pH SINT 2 range pH 0.01 l, Sp -
31. Alarm relay 2 hysteresis SINT 2 1...25 digit 1.0 l, Sp -
32. Alarm relay 2 delay SINT 2 1...60 min 1.0 l, Sp -
33. UCHAR 1 l 0x2D
34. UCHAR 1 l 0x2D
35. SINT 2 l 0x2D
36. SINT 2 l 0x2D
37. SINT 2 l 0x2D
38. UCHAR 1 l 0x2D
39. UCHAR 1 l 0x2D
40. SINT 2 l 0x2D
41. SINT 2 l 0x2D
42. SINT 2 l 0x2D
43. UCHAR 6 l 0x2D
44. contrast SINT 2 0...100 % 1 l, Sp --
45. epRoM storage no. CHAR 7 - - - l “AAB1603”
46. epRoM version CHAR 9 - - - l “V:A_06/01”
47. Sum 217
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Table 3.6 - Address Reference list - Address � - Fluor

ADDR. DeSCRIpTIoN FoRMAT leNGTH RANGe UNIT FACToR STATUS NoTeS
0. date software version ASCII 12 - - - l “V: A_08/95”
1. module name ASCII 28 - - - l “CoMMoN electronic - Analyzer”
2. password of interface USINT 2 0... 999 - 1,0 l, S “904”
3. module type ASCII 12 - - - l “Depolox®3 Fl”
4. operation mode UCHAR 1 - - - l 0x01 

0x01 (Automatic - no manual-mode 
possible)

5. measured value pH UCHAR 12 - - - l data structure 1
6. UCHAR 12 - - - l 0x2D
7. sample water temperature UCHAR 12 - - - l data structure 1
8. low alarm pH UCHAR 12 - - - l data structure 1
9. High alarm pH UCHAR 12 - - - l data structure 1

10. UCHAR 12 - - - l 0x2D
11. UCHAR 12 - - - l 0x2D
12. UCHAR 12 - - - l 0x2D
13. module option UCHAR 1 - - - l 0x02 (Temperature)
14. alarm and digital input UCHAR 1 - - - l 0x01 - relay 1 (K1)    activated 

0x02 - relay 2 (K2)    activated 
0x04 - relay 3 (K3)    activated 
0x08 - relay 4 (K4)    activated 
0x10 - digital input    activated

15. error status UINT 2 - - - l 0x0002 - low/High pH error 
0x0004 - low/High pH error 
0x0020 - mA output error 
0x0040 - ADC1 error 
0x0080 - ADC2 error 
0x0100 - ADC3 error 
0x0200 - Calibration error 
0x0400 - temperature sensor error 
0x4000 - cell error

16. SINT 2 - - - l 0x2D
17. FloAT 4 - l 0x2D
18. module language UCHAR 1 - - - l, Sp 0x01 - german 

0x02 - english 
0x04 - french 
0x08 - spanish

19. SINT 2 - - - l 0x2D
20. SINT 2 - - - l 0x2D
21. SINT 2 - - - l 0x2D
22. SINT 2 - - - l 0x2D
23. Alarm relay 1 definition UCHAR 1 - - - l, Sp 0x01 - High 

0x02 - low 
0x04 - High/low 
0x08 - General fault 
0x10 - DI 
0x80 - off

24. Alarm relay 1 operation UCHAR 1 l, Sp 0x01 - norm. open 
0x02 - fail safe

25. low alarm value pH SINT 2 range pH 0.01 l, Sp -
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Table 3.6 - Address Reference list - Address � - Fluor (Cont’d)

ADDR. DeSCRIpTIoN FoRMAT leNGTH RANGe UNIT FACToR STATUS NoTeS
26. Alarm relay 1 hysteresis SINT 2 1...25 digit 1.0 l, Sp -
27. Alarm relay 1 delay SINT 2 1...60 min 1.0 l, Sp -
28. Alarm relay 2 definition UCHAR 1 - - - l, Sp 0x01 - High 

0x02 - low 
0x04 - High/low 
0x08 - General fault 
0x10 - DI 
0x80 - off

29. Alarm relay 2 operation UCHAR 1 l, Sp 0x01 - norm. open 
0x02 - fail safe

30. High alarm value pH SINT 2 range pH 0.01 l, Sp -
31. Alarm relay 2 hysteresis SINT 2 1...25 digit 1.0 l, Sp -
32. Alarm relay 2 delay SINT 2 1...60 min 1.0 l, Sp -
33. UCHAR 1 l, Sp 0x2D
34. UCHAR 1 l, Sp 0x2D
35. SINT 2 l, Sp 0x2D
36. SINT 2 l, Sp 0x2D
37. SINT 2 l, Sp 0x2D
38. UCHAR 1 l, Sp 0x2D
39. UCHAR 1 l, Sp 0x2D
40. SINT 2 l, Sp 0x2D
41. SINT 2 l, Sp 0x2D
42. SINT 2 l, Sp 0x2D
43. UCHAR 6 l, Sp 0x2D
44. contrast SINT 2 0...100 % 1 l, Sp -
45. epRoM storage no. CHAR 7 - - - l “AAB1603”
46. epRoM version CHAR 9 - - - l “V:A_06-01”
47. Sum 217
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AAB5383 BARe eleCTRoDe SeNSoR KIT - ASSeMBly

50.560.160.010
ISSUe 3    11-07
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AAB4390 MeMBRANe SeNSoR AND FloWBloCK - ASSeMBly

50.560.160.015
ISSUe 2    11-07
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MeMBRANe  SeNSoR KIT - ASSeMBly

50.560.160.020
ISSUe 2    6-07

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1582 of 1899



WT.050.560.001.UA.IM.1107 98

Depolox® 3 plus ReSIDUAl ANAlYZeR

pH/FlUoRIDe SeNSoR - ASSeMBly

50.560.160.030
ISSUe 2    11-07
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�.1 Depolox® 3 plus

Table �.1 - errors

Error Message Cause Remedy 
High/low Alarms:
*min DIS ? * Alarm value exceeded Check dosing
*max DIS ? *  Check sample water flow
*min pH ? *
*max pH ? *
*min Fluor ? *
*max Fluor ? *
General Faults:
*mA-output? * Ma loop impedance too high Check mA loop <1000 ohm

Loop interrupted Jump if not used
*cell DIS ? * Sensor wrongly connected Check wiring
*cell pH ? * Sensor cables interchanged 

or 
(In ph compensated mode) pH is 
out of range

Perform calibration 
or 

Adjust pH

*cell Fluor ? * Sensor defective Replace sensor
*Circ.Fail. ? * Internal failure Contact Siemens Water

Technologies
*temperature ? * Temperature failure Check temp. Sensor, wiring
Warnings
*Range ? * Alarm value out of range Adjust range or limit value

Range changed subsequently
Setpoint Cl2 out of range Adjust range or setpoint

*ADU 1 ? * Internal failure Call Siemens Water
Technologies service

*ADU 2 ? *
*ADU 3 ? *
*Cal. DIS ? * Calibration error Perform new calibration
*Cal. pH ? *  Check buffer solutions
*Cal. Fluor ? *  Replace electrolyte
*OVR DIS ? * Value exceeds range Check range and dosing
*OVR pH ? * Range does not fit  
*OVR Fluor ? * Dosing too high
*DI1 ? *
*DI2 ? *
*DI3 ? *

Signal at the digital input Check for the origin of the 
signal,  e.g., sample water flow 
too low
Jump if not used
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Table �.1 - errors (Cont’d)

Error Message Cause Remedy
Additional Errors
Device has no display No mains power

Defective fuse or wrong setting 
of mains voltage

Turn on external mains switch 
Check voltage setting and re-
place fuse, see paragraph 2.1.3

Displayed/output value wrong Wrong calibration 
Old electrolyte or clogged 
membrane 
Wrong wiring or setting

New calibration 
Sensor maintenance 

Check sensor, wiring and set-
ting

Device not responding cor-
rectly to software adjustments 
or corrections.

Incorrect software program-
ming or corrupted memory.

Initialize software, see para-
graph 3.1.9.

In case of an alarm:

• the alarm LED will become illuminated

• the display will detail the specific alarm every five seconds for one 
second for each alarm.

• if an alarm relay is associated to the alarm condition, the delay time 
will begin. At the end of the delay time the relay will be triggered. 

NOTE: Refer to Table 4.2 - Relay / Display Operation During Alarm 
Conditions, for details. 
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Table �.� - Relay / Display operation During Alarm Conditions

Alarm / 
errorType

Assigned to 
Relay

Alarm Status 
Sequence

Relay Type      
latch / Non-latch

press Alarm 
Ack key Relay Display leD

Hi / lo Alarm yes no alarm Non-latch NA non-alarm state no message off
   alarm  NA Alarm State alarm message on
   no alarm   NA non-alarm state no message off
         
Hi / lo Alarm yes no alarm latch no non-alarm state no message off
  alarm  no alarm state alarm message on
  alarm  yes non-alarm state alarm message blink
  no alarm  no non-alarm state no message off
        
Hi / lo Alarm yes no alarm latch no non-alarm state no message off
  alarm  no alarm state alarm message on
  no alarm  no alarm state alarm message on
  no alarm  yes non-alarm state no message off
        
Hi / lo Alarm no no alarm NA NA NA no message off
  alarm NA NA NA alarm message blink
  no alarm NA NA NA no message off
        
General Fault yes no alarm Non-latch NA non-alarm state no message off
  alarm  NA Alarm State alarm message on
  no alarm  NA non-alarm state no message off
        
General Fault yes no alarm latch no non-alarm state no message off
  alarm  no alarm state alarm message on
  alarm  yes non-alarm state alarm message blink
  no alarm  no non-alarm state no message off
        
General Fault yes no alarm latch no non-alarm state no message off
  alarm  no alarm state alarm message on
  no alarm  no alarm state alarm message on
  no alarm  yes non-alarm state no message off
        
General Fault no no alarm NA NA NA no message off
  alarm NA NA NA alarm message blink
  no alarm NA NA NA no message off
        
Warning no no alarm NA NA NA no message off
  alarm  NA NA alarm message on
  no alarm  NA NA no message off
        
Digital Input yes no alarm Non-latch NA non-alarm state no message off
  alarm  NA Alarm State alarm message on
  no alarm  NA non-alarm state no message off
        
Digital Input yes no alarm latch no non-alarm state no message off
  alarm  no alarm state alarm message on
  alarm  yes non-alarm state message blink
  no alarm  no non-alarm state no message off
        
Digital Input yes no alarm latch no non-alarm state no message off
  alarm  no alarm state alarm message on
  no alarm  no alarm state alarm message on
  no alarm  yes non-alarm state no message off
        
Digital Input no no alarm NA NA NA no message off
  alarm  NA NA alarm message blink
  no alarm  NA NA no message off
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�.� Maintaining AAB5383 Bare electrode Flow Block Assembly

�.�.1 Maintenance

• Daily checks

Each day check the complete unit for leaks, including all pipe unions 
and glands, and rectify all leaks immediately. 

NOTE: All air leaks must receive immediate attention as they will have 
a detrimental effect on the operation of the cell unit. Should an air leak 
occur upstream of the measuring cell assembly, bubbles are seen passing 
through the cell block. With a leak down stream of the cell assembly, 
bubbles are seen only in the drain hose from the cell block.

Measure the actual free chlorine residual by any standard colorimetric 
or titration method ensuring the equipment manufacturers instruc-
tions are strictly observed. 

Draw the sample water from the sample drain nipple (see Dwg. 
50.560.160.010 in Section 3).

NOTE: It is very important to obtain consistent results when measur-
ing the residual value of the test sample and it is recommended that 
precisely the same method is used every time a sample is tested.

If the indicated residual on the controller or amplifier display varies 
from the measured residual by more than is acceptable to the user, 
carry out the calibration procedure referred to in paragraph 3.2.1, 
Free Chlorine (Bare Electrode) Calibration.

If the variation still remains after recalibration, refer to “Bimonthly 
check,” below.

• Weekly checks

With the sample water turned on, check that there is sufficient grit in the 
measuring cell block to keep the electrodes clean. This will be indicated 
by the amount of grit being swirled about in the vortex of the cell. Lack 
of grit will lead to insufficient cleaning and more grit must be added. 

NOTE: When fresh grit is added to the cell block a temporary rise 
in cell output will normally occur which, generally, will last for two 
to three hours. It is important that no calibration adjustments are 
made during this period.

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1588 of 1899



WT.050.560.001.UA.IM.1107 10�

Depolox® 3 plus ReSIDUAl ANAlYZeR

• Monthly checks

Remove and clean, if fitted, the detachable element of the strainer in 
the sample water supply line. Check the calibration of the cell (refer 
to paragraph 3.2.1, Free Chlorine (Bare Electrode) Calibration)

• Bimonthly checks (see Dwg. 50.560.000.010)

a. Check the zero point to ensure no drift has occurred. 

b. Check that the potassium chloride electrolyte is level with the 
bottom of the electrolyte reservoir neck and top up if necessary. 
This operation can be carried out by removing the plug (4) in the 
top of the electrolyte reservoir and filling with a syringe. 

c. The particles of grit used for continuous electrode cleaning take 
approximately two months to wear down. After this period of time 
the grit should be replaced. The procedure for grit replacement is 
detailed later. 

d. The membranes in the electrode case (6) form an interface between 
the reference electrolyte and the sample water. If the quality of 
the water passing through the cell is poor, especially if the water 
has a high iron content, inspect the two porous membranes (6) 
located in the electrode case. They should be white in color and 
any obvious discoloration is a sign that the membranes are be-
coming clogged up and should be replaced.

• Semi-annual checks 

Every six months the reference electrolyte should be replaced. 
Electrolyte replacement can be incorporated into a grit replacement 
operation. Having removed the reservoir (see steps a through f in the 
procedure on Grit Replacement that follows), the electrolyte should 
be discarded safely and the reservoir thoroughly washed in distilled 
water. Check the condition of the porous membranes and replace if 
needed. Refill the reservoir to the neck with fresh electrolyte and 
continue from step g in the Grit Replacement procedure.

• Grit Replacement (See Dwg. 50.560.000.010)

When they become worn, grit particles should be replaced by taking 
the following steps:

a. Close the shut-off valve at the cell inlet. 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1589 of 1899



WT.050.560.001.UA.IM.1107 105

Depolox® 3 plus ReSIDUAl ANAlYZeR

b. Drain the cell by unscrewing the drain plug. 

c. When the cell block is empty, install the drain plug. 

d. Unscrew the electrolyte reservoir clamping nut (2) and remove 
the cell cover (3).

e. Withdraw the complete electrode/electrolyte reservoir assembly 
(4 to 11) from its housing. This can be achieved by exerting a 
gentle pressure at the top of the electrolyte reservoir. Rinse off 
the reservoir to remove any remaining grit particles. 

f. Being careful of the cable connector, replace the assembly ensur-
ing that the keying pin in the base of the cell block locates into 
its corresponding hole in the electrode housing (8). 

g. Empty a half capful of grit into the cell block and replace the 
cover. The assembly should then be secured in its housing with 
the clamping nut. 

h. Open the sample water shut-off valve at the inlet to the measuring 
cell assembly. 

i. Leave the cell running for an hour, to allow the system to settle 
down, and then carry out the zero calibration procedure. This 
procedure may be repeated after 24 hours if required.

• Electrode and membrane replacement

The membranes, which form the contact point between reference 
electrode and sample water, cannot be cleaned. With very good water 
quality, membrane life may extend for up to three years continuous 
use. After this period of time however, they should be replaced. Where 
the quality of the sample water is particularly poor, fouling of the 
membranes may occur with a corresponding loss in cell efficiency 
(Refer to the note in “Bimonthly check,” above, for further details).

With the electrode/electrolyte reservoir assembly withdrawn from 
the cell block as described above, the electrodes may be removed 
and replaced as follows (see Dwg. 50.560.000.010):

a. Slacken the cable gland locking nut and unscrew the cable gland 
(11) taking care to avoid rotating the cable. 
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b. Unscrew the cover (10) and remove the push-fit connections from 
each electrode (and the temperature sensor if fitted). 

c. Unscrew the nut (9) which clamps the electrolyte reservoir to the 
electrode housing (8) and separate the two items. 

d. If the reference electrode (7) is to be replaced, hold the electrolyte 
reservoir vertical with the electrode uppermost. The electrode 
may now be unscrewed, by holding it just below the wire stem, 
and replaced. 

e. To replace the two membranes (6) in the reservoir housing a pair 
of pointed tweezers (or similar) should be used. Insert the points 
into the holes in the pvc body of the membrane and gently pull 
and turn until the membrane is removed. 

f. Fit new membrane using the same technique. 

NOTE: The two half ring type platinum electrodes are arranged one 
above the other in the top recess of the electrode housing (8), with 
the counter electrode uppermost. To replace the working electrode 
it is necessary to first remove the counter electrode.

g. Gently push the stem (blue spot) of the counter electrode until 
the half ring can be grasped and the electrode removed from the 
housing.

h. If the working electrode (red spot) is to be replaced repeat step g 
with the working electrode.

i. Carefully clean any grit or other deposits from the electrode recess 
in the upper housing ensuring no moisture enters the electrode 
stem bore.

j. Fit the replacement working electrode into thetop of the housing 
and gently (to avoid disturbing the ‘O’ rings in the bore) push the 
electrode down into position.

k. Repeat step j with the counter electrode.

l. Reassemble the reservoir to the electrode housing and, ensuring 
the bottom cover (10) is on the cable, reconnect the signal wires 
as shown in Figure 4.1:
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(1) Counter electrode (blue spot) blue wire (4) earth grey wire
(2) Working electrode (red spot) pink wire (5) Temperature sensor brown wire
(3) Reference electrode white wire (6) Temperature sensor yellow & green wire

Figure �.1

m. Reassemble the cover (10) and cable gland (11) to the electrode 
housing. 

n. Refit the electrode/electrolyte reservoir assembly and secure with 
the clamping nut (2).

o. Reconnect the water inlet line, outlet line and the cell drain 
line. 

p. Leave the cell running for an hour, to allow the system to settle 
down, and then carry out the zero calibration procedure. This 
procedure may be repeated after 24 hours if required.

�.�.� Troubleshooting

The following troubleshooting table is provided for determining and 
correcting most common troubles.

4
5 6

3

1

2
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Table �.3 - Troubleshooting - Free Chlorine (Bare electrode) Sensor Kit

FAUlT CONDITION POSSIBlE CAUSE CORRECTIvE ACTION
Insufficient sample water 
flow

drain hose free fall restricted Ensure 1500mm free fall
dirt in cell unit clean cell
air bubbles check lines
blocked strainer clean strainer
shut-off valve closed open
regulating valve not working 
correctly

strip and clean regulator

Air leaks faulty o-rings grease or replace
faulty pipe connections check and make good where 

needed
booster check and make good where 

needed
 Electrode current too low dirty electrodes clean with fine sand paper, add 

more grit
worn electrodes replace
electrodes touching adjust

 Unsteady output from 
electrodes

membrane clogged replace
air bubbles on inner surface of 
membrane

adjust

Zero or span not adjustable zero current too high or too low wait until 24-hour running-in pe-
riod is completed
measure the electrode voltage 
across terminals 30 and 31 and 
adjust Upot to 0.25V. Zero current 
must be <±5µA
shut-off valve not closed at zero 
calibration

cell current too low or too high check µA-range
increase sample water flow 
see also “Electrode current too 
low,” above

Indicated value oscillates 
considerably at constant 
chlorine concentration

considerable fluctuations in 
water pressure

check pressure

fluctuation in pH value check pH value
inlet to cell body or flow regu-
lator clogged

clean inlet or flow regulator

flow regulator defective check or replace

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1593 of 1899



WT.050.560.001.UA.IM.1107 109

Depolox® 3 plus ReSIDUAl ANAlYZeR

�.3 Maintaining AAC6�08 Bare electrode Flow Block Assembly

Replacing Cell Sand in AAC6208 Three-Electrode Cell
The cell sand required for constant cleaning of the electrodes grinds 
itself down over time until it is very fine. It must be replaced regularly. 
Cell sand is delivered in a plastic bottle:

Remove flow block assembly cover. 
Close the ball valve on the sample water inlet.
Open the drain valve and drain the cell body (hold container 
underneath).
Close the drain valve when the cell body is empty.
Remove the sensors. Loosen the cable union (hold the cable while 
doing this as it may not be allowed to rotate).
Loosen the lower cap on the 3 electrode cell.
Remove the signal cable.
Unscrew the upper knurled nut on the electrolyte container.
Remove the electrolyte tank out of the cell body from below us-
ing the electrode mount. 
Wash the cell sand out of the electrode mount.
Insert the electrode mount back into the cell body using the elec-
trolyte container.
The cell body’s dowl pin must be locked into place in the appro-
priate hole in the electrode mount.

NOTE:  Screw the upper knurled nut back onto the electrolyte 
container.

Reconnect the signal cable acc. to color.

CNT Counter electrode Blue point Blue cable
WRK Working electrode Red point Pink cable
Ref Reference electrode (middle) White cable

  
Screw the cap back on.
Fill half a cap from the plastic bottle with cell sand and pour it 
into the cell body (approx. 1/2 cm³ cell sand) (see section 3.3.4 
“Adding Grit (Bare Electrode)”).
Reinsert electrodes. 
Reopen the check valve on the sample water inlet.
Perform calibration after approximately three hours running-in 
time. 

1.
2.
3.

4.
5.

6.
7.
8.
9.

10.
11.

12.

13.

14.
15.

16.
17.
18.

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1594 of 1899



WT.050.560.001.UA.IM.1107 110

Depolox® 3 plus ReSIDUAl ANAlYZeR

NOTE:  you must calibrate each time the cell sand is replaced. 
The calibration must be checked after one day. We recommend 
checking and, if necessary, replacing the electrodes and dia-
phragms when replacing the cell sand (see  “Replacing electrolyte, 
electrodes and porous membranes”).

AAC6208 Three-Electrode Cell Check Electrolyte level
Check whether the electrolyte is filled approx. 3 cm over the 
water level (narrowing of the KCL container) and replenish, if 
necessary.
To do this, remove the plug in the upper part of the electrolyte 
tank and inject the electrolyte (use the syringe in the accessory 
set). The porous membranes in the electrolyte tank form the con-
nection between the reference electrolytes and the sample water. 
If the sample water quality is poor (e.g. high iron content), both 
porous membranes in the electrolyte housing should be replaced. 
The porous membranes should be white (any coloration is an 
indication that the porous membranes are clogged and should 
be replaced).
Calibrate after approximately three hours.

NOTE:  The calibration must be checked after one day.

Replacing Electrolyte, Electrodes and Porous Membranes
Remove flow block assembly cover. 
Close the ball valve on the sample water inlet.
Open the drain valve and drain the cell body (hold container 
underneath).
Close the drain valve when the cell body is empty.
Remove the sensors. Loosen the cable union (hold the cable while 
doing this as it may not be allowed to rotate).
Loosen the lower cap on the 3 electrode cell.
Remove the signal cable.

Replace Electrolyte
Unscrew the upper knurled nut on the electrolyte container.
Remove the electrolyte tank out of the cell body from below us-
ing the electrode mount. 
Remove the electrolyte container from the electrode mount. To 
do this, unscrew the knurled nut in the electrode mount.
Remove the electrolyte container out the electrode mount from 
the top.
Remove the drain plug from the electrolyte container.
Turn the electrolyte container upside down and drain the electro-
lytes by lightly shaking it.

1.

2.

3.

1.
2.
3.

4.
5.

6.
7.

8.
9.

10.

11.

12.
13.
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Replacing Reference Electrode
If necessary, replace the reference electrode. The reference elec-
trode can be unscrewed from the electrolyte container. Lightly 
wet the O-ring before installinga new reference electrode.

Replacing Porous Membranes
The porous membranes, which form the contact between the refer-
ence electrodes and sample water, cannot be cleaned. If the water 
quality is very good, the porous membranes can remain installed 
for up to three years; they should be replaced thereafter (no excep-
tions). If the sample water quality is poor, the porous membranes 
may be soiled. This influences the measuring accuracy.
Remove both porous membranes from the electrolyte container 
using a suitable tool (e.g. tweezers).
Push new porous membranes into the electrolyte container. Lightly 
wet the O-rings.
Insert the electrolyte container back into the electrode mount. 
Lightly wet the O-ring here as well.
Fill the container with fresh electrolyte (approx. 3 cm above the 
water level or narrowing of the electrolyte container).
Insert the drain plug into the electrolyte container.
Insert the electrode mount back into the cell body using the elec-
trolyte container.

NOTE:  The cell body’s dowl pin must be locked into place in the 
appropriate hole in the electrode mount.

Screw the upper knurled nut back onto the electrolyte con-
tainer.
Reconnect the signal cable acc. to colour.

CNT Counter electrode Blue point Blue cable
WRK Working electrode Red point Pink cable
Ref Reference electrode (middle) White cable

 
Screw the cap back on.
Fill half a cap from the plastic bottle with cell sanc and pour it 
into the cell body (approx. 1/2 cm³ cell sand) (see section 3.3.4 
“Adding Grit (Bare Electrode)”).
Reinsert electrodes. 
Reopen the check valve on the sample water inlet.
Perform calibration after approximately three hours running-in 
time. 

14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.
25.

26.
27.
28.
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NOTE:  Perform a calibration after one hour running-in time 
and, if required, after 24 hours. you must calibrate each time 
the cell sand is replaced. The calibration must be checked after 
one day. Note the electrolyte’s expiration date. We recommend 
replacing the cell sand when replacing the electrodes and porous 
membranes.

Cleaning/Replacing the Fine Filter
A fine filter must only be installed when membrane sensors are 
employed. The fine filter must be cleaned or replaced in order to 
protect the membrane sensor’s delicate membrane against soiling 
or damage. 

�

�

�

�

�

Release both knurled nuts (A)
Remove complete filter unit (D)
Remove the fine filter (C)

To do this, screw the M6 screw slightly into the fine filter and pull 
the fine filter out of the filter unit 
OR
Press the fine filter (C) with a suitable tool (not pointed) out of the 
filter unit.

Rinse the fine filter (C) with water, replace if necessary.
Place the fine filter (C) into the filter unit (D). 
Ensure that the O-ring is fitted correctly (insert as far as pos-
sible).
Fit the filter unit (D). Ensure that it is fitted in the correct posi-
tion.
Tighten both knurled nuts (A).

1.
2.
3.

4.
5.
6.

7.

8.

A Knurled nut
B O-ring
C Fine filter
D Filter unit
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�.3.1 Maintaining Membrane Sensors

For the membrane sensor maintenance procedure, see section 2.3 “Mem-
brane sensors”.

“Membrane sensor for free chlorine FC1”
“Membrane sensor for chlorine dioxide CD7”
“Membrane sensor for ozone OZ7”
“Membrane sensor for total chlorine TC1”

To keep the sensor in a constant state of readiness, leave the cap in place 
on the sensor until it is about to be installed. Do not discard the cap, 
but keep it and use it to protect the sensor whenever it is removed from 
service. Then fill the cap with water (not distilled) and place it over the 
tip of sensor.

The pH sensor has a threaded plug-in head. Care must be taken to en-
sure that the O-ring is present when connecting the head. A standard 
1.5 m long, shielded coaxial (measuring) cable is supplied with the pH 
sensor. At one end the cable has a special plug which is screwed on to 
the threaded plug-in head of the sensor. The other end of the shielded 
special cable is connected directly to the intended terminal connection 
in the control module.
 

�.3.� Maintaining pH electrode

Clean and calibrate if there are fluctuations in the measured values. A 
routine schedule cannot be given here because the cleaning schedule 
depends heavily on the general condition of the sample water. In general, 
calibrate approx. every 4 weeks. Remove dirt on the glass membrane and 
diaphragm to prevent measuring errors. In particular, the ceramic electrode 
diaphragm may also be soiled or coated with lime deposits. 

Remove contaminants deposited on the surface of the membrane glass; use 
diluted hydrochloric acid (up to 10 %), if necessary. The electrodes should 
not be cleaned in a dry state because this is more likely to smear the layer 
of dirt over the surface rather than removing it. Under no circumstances 
may the membrane be treated with abrasive cleaning agents.

The electrode must be rinsed subsequently with nothing other than water.

Remove lime deposits on the glass membrane and the diaphragm by im-
mersing the electrode into hydrochloric acid (up to 10 %). Rinse thoroughly 
with water or distilled water here as well; pH electrodes age. This is often 
the cause for a slow display of the pH value or a drop in the slope. pH 

•
•
•
•
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electrodes typically last 1 to 2 years. However, routine maintenance of 
the electrodes recommended.
 

�.3.3 Maintaining Fluoride electrode

If using the refillable electrolyte probe, routinely check the electrolyte 
level in the electrode (at least once per week). The fill level should always 
be just under the filling hole, approx. 25 mm above the sample water. 
Replenish the electrolyte, if necessary. Routinely calibrate the measuring 
system to guarantee safe operation and accuracy.

If using the gel electrolyte probe, remove contaminants deposited on the 
surface of the membrane glass; use diluted hydrochloric acid (up to 10 %), 
if necessary. The electrodes should not be cleaned in a dry state because 
this is more likely to smear the layer of dirt over the surface rather than 
removing it. Under no circumstances may the membrane be treated with 
abrasive cleaning agents.

Do not touch the glass surfaces with the cloth.
 

�.� Membrane Sensor Kit

�.�.1 Maintenance

Daily: Check the entire system including all screw fittings for leak-
age and repair any leaks immediately. Using the cell outlet (see Dwg. 
50.560.100.030 in Section 2), carry out a manual measurement every 
day.

NOTE: The same test method should always be used in order to 
obtain consistent comparisons between results. Air bubbles at the 
membrane effect the accuracy of measurement. The cause must be 
determined and rectified.

When there is an obvious difference between the displayed value and the 
manually measured value then a calibration must be performed (refer to 
paragraph 3.2.2, Membrane Calibration). If the deviation remains, even 
after calibration, then the electrodes should be cleaned in accordance 
with the manufacturers instructions (see instruction sheet contained in 
the sensor packaging).

Monthly: Perform a calibration. 
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�.�.� Maintenance of the Membrane probes

NOTE: Do not touch the membrane or reference electrode.

Before unscrewing the membrane cap, remove the elastomer seal to allow 
air into the vent hole. Unscrew the membrane cap, clean the reference 
electrode with distilled water and then dry with a clean paper towel. Cover 
the vent hole with the elastomer seal. Refill the cap with new electrolyte 
(refer to paragraph 2.3, Membrane Sensor). If the signal is still low or 
unstable, it may be necessary to replace the cap with a new one (refer to 
Section 6 - Spare Parts List). 

After this procedure, the probe requires a run-in time of about one to two 
hours before recalibration.

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1600 of 1899



WT.050.560.001.UA.IM.1107 116

Depolox® 3 plus ReSIDUAl ANAlYZeR

�.�.3 Troubleshooting

The following troubleshooting table is provided for determining and 
correcting most common troubles.

Table �.� - Troubleshooting - Membrane Sensor Kit

FAUlT CONDITION POSSIBlE CAUSE CORRECTIvE ACTION
Insufficient flow of measur-
ing water

free runoff prevented; back 
pressure too high

check for free drain or return

dirt in cell clean measuring cell
air bubbles check sample water take-off
screen in water inlet blocked clean
inlet valve closed open valve

Air bubbles leaking O-rings replace O-rings
incorrect fittings check and if necessary tighten or 

replace
DIS Electrode current too 
low

electrolyte exhausted perform sensor maintenance
membrane defective replace membrane cap 

DIS Span cannot be ad-
justed
 

measuring cell gives insuffi-
cient current

perform sensor maintenance
The minimum current difference 
between un-chlorinated and chlo-
rinated water with 1 mg/l residual 
DIS must be at least >2µA. If the 
difference is smaller, carry out 
maintenance.

Strong fluctuations in 
display, though chlorine 
concentration is constant

sample water flow too low check; if necessary, clean inlet
electrolyte exhausted perform sensor maintenance
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SeCTIoN 5 - IllUSTRATIoNS

list of Contents

DWG. NO.

Parts
 AAB5383 Bare Electrode Sensor Kit .................50.560.000.010A&B
 AAB5383 Bare Electrode Residual Analyzer .....50.560.000.020A-E
 AAB4390 Membrane Flow Block Assembly .....50.560.000.030A&B
 AAC6208 Depolox® 5 .........................................50.580.000.010A-D
 AAD4165 VariaSens™ .......................................50.580.000.020A-C
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AAB5383 BARe eleCTRoDe SeNSoR KIT - pARTS

50.560.000.010A
ISSUe 2    6-07

 NoTe: FoR pARTS lIST, See DWG. 50.560.000.010B.
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AAB5383 BARe eleCTRoDe SeNSoR KIT - pARTS lIST

50.560.000.010B
ISSUe 2    6-07

WHeN oRDeRING MATeRIAl, AlWAYS SpeCIFY MoDel AND SeRIAl NUMBeR oF AppARATUS.

KeY No. pART No. QTY. DeSCRIpTIoN
1 p96487 2 CAp
2 p96191 1 NUT
3 p96714 1 CoVeR
4 UxB95664 1 plUG
5 U86964 1 eleCTRolyTe ReSeRVoIR
6 U95641 2 MeMBRANe
7 U95626 1 ReFeReNCe eleCTRoDe
8 U95827 1 eleCTRoDe HoUSING (W/ WoRKING & CoUNTeR eleCTRoDe)
9 p96208 1 NUT
10 p96207 1 CoVeR
11 UxB95656 1 CABle CoNNeCToR
12 U95624 1 TeMpeRATURe SeNSoR 
13 p96379 1 Cell BloCK
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AAB5383 BARe eleCTRoDe ReSIDUAl ANAlyzeR - pARTS

50.560.000.020A
ISSUe 3    6-07

 NoTe: FoR pARTS lIST, See DWG. 50.560.000.020e.
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AAB5383 BARe eleCTRoDe ReSIDUAl ANAlyzeR - pARTS

50.560.000.020B
ISSUe 2    6-07

 NoTe: FoR pARTS lIST, See DWG. 50.560.000.020e.
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AAB5383 BARe eleCTRoDe ReSIDUAl ANAlyzeR - pARTS

50.560.000.020C
ISSUe 2    6-07

 NoTe: FoR pARTS lIST, See DWG. 50.560.000.020e.
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AAB5383 BARe eleCTRoDe ReSIDUAl ANAlyzeR - pARTS
 

50.560.000.020D
ISSUe 2    6-07

 NoTe: FoR pARTS lIST, See DWG. 50.560.000.020e.
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AAB5383 BARe eleCTRoDe ReSIDUAl ANAlyzeR - pARTS lIST

50.560.000.020e
ISSUe 2    6-07

 NoTe:  INClUDeD IN eleCTRoDe HoUSING.
  oNly FoR TRANSpoRT.

WHeN oRDeRING MATeRIAl, AlWAYS SpeCIFY MoDel AND SeRIAl NUMBeR oF AppARATUS.

KeY No. pART No. QTY. DeSCRIpTIoN
p 1 UxB95818 1 eleCTRoDe
p 2 U95614 1 eleCTRoDe

3 U95626 1 eleCTRoDe
7 U95641 2 DIApHRAGM CoMpleTe

p 9 U95832 1 eleCTRoDeS pICK Up
10 UxA95648 1 FloW CoNTRol VAlVe
14 UxB95656 1 CABle TeRMINAl SCReW
17 UxB95664 1 plUG UNIT
18 UxA95672 1 CellUlAR CABle
20 p26234 2 o-RING
22 p92697 6 WASHeR
26 p94337 1 o-RING
29 pxA96603 20 eJoT pT-SCReW
30 p96766 1 o-RING
31 pxF94841 2 WASHeR
32 pxA95399 1 CABle ClAMp
33 p95408 1 NAMe plATe

l 34 pxC96112 1 CAp
35 pxA96159 2 HINGe
36 pxB96159 2 HINGe
37 pxA96182 1 HoUSING UppeR pART
38 p96161 1 HoUSING loWeR pART
39 p96714 1 CellUlAR CoVeR
40 p96931 1 eleCTRoDe CASe
41 p96379 1 Cell BloCK
43 p96206 1 TANK
44 p96207 1 CoVeR
45 p96208 1 KNURleD NUT
46 p96191 1 NUT
47 p96214 2 CoNNeCTING pIeCe

l 48 p96487 2 CAp
50 pxM96220 4 SCReW
51 pxK96220 2 SCReW

l 53 p96251 1 FelT WASHeR
55 p100449 1 o-RING

p 56 p100470 1 o-RING
58 pxJ96265 1 CylINDeR pIN

p 59 UxA95625 1 plUG
60 UxA95949 0,031 KCl eleCTRolyTe (pART oF KCl eleCTRolyTe SeT)

p 61 p39224 6 o-RING
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AAB4390 MeMBRANe FloW BloCK ASSeMBly - pARTS

50.560.000.030A
ISSUe 2    6-07

 NoTe: FoR pARTS lIST, See DWG. 50.560.000.030B.

5.5

,
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AAB4390 MeMBRANe FloW BloCK ASSeMBly - pARTS lIST

50.560.000.030B
ISSUe 2    6-07

WHeN oRDeRING MATeRIAl, AlWAYS SpeCIFY MoDel AND SeRIAl NUMBeR oF AppARATUS.

Key No. pART No. QTy. DeSCRIpTIoN
1 AAB2161 1 Cell BloCK
2 AAB1414 1 Cell CoVeR
5 AAB2461 1 INleT BloCK
6 UxA95505 1 CHeCK VAlVe
7 AAB1420 1 ADApToR
8 AAA6979 1 exHAUSTIoN
9 AAA6877 1 UNIoN
13 UxC85386 1 FloW VAlVe
14 AAB2164 1 ClAMpING RING
16 p95961 1 o-RING
17 p97226 1 o-RING
18 p26234 1 o-RING
19 p97425 1 o-RING
20 pxA26345 1 o-RING
21 pxK96220 2 SCReW
22 p92697 2 plAIN WASHeR
23 Rp9114451 0.3m TUBe
25 p31459 1 plUG
26 p34374 1 plUG
27 p34854 1 plUG
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AAC6208 Depolox® 5 - pARTS

50.580.000.010A
ISSUe 0    10-06

  NoTe:  FoR pARTS lIST, See DWGS. 50.580.000.010B-D.

�30  IM 050.580De/Issue 01-0106

MFC8.

Depolox® 5 drawing (non-pressurised version) AAC6208
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AAC6208 Depolox® 5 - pARTS lIST

50.580.000.010B
ISSUe 0    10-06

WHeN oRDeRING MATeRIAl AlWAYS SpeCIFY MoDel AND SeRIAl NUMBeR oF AppARATUS

KEY NO. PART NO. DESCRIPTION

1 AAC4612 BASE HOUSING

1,92,93 AAC5908 BASE HOUSING, PRE-ASSEMBLED

3 AAC4615 HOUSING COVER

4 AAC5620 PRODUCT ID

5 AAC5374 CABLE CLIP

6 AAC5461 MULTI SENSOR

7 AAC5602 SHUT-OFF VALVE

8 AAC5251 OUTLET CONNECTION

9 AAC4891 LOW CROWN NUT

10 AAC4768 CELL BODY

11 AAA6982 COMPRESSION RING

12 AAC4828 MEMBRANE UNIT

13 AAC4885 O-RING

14 AAC5371 CONTROL VALVE BODY

15 AAC4999 PLASTIC CARTRIDGE

16 AAC4777 V PROFILE CLAMP

17 AAC4801 SQUARE NUT

18 PXE95248 PAN HEAD SCREW

19 P92697 WASHER

20 AAC4840 VALVE NEEDLE

21 P44580G COMPRESSION RING

22 AAC4843 ADJUSTING SCREW

23 AAA5537 O-RING

26 AAC4774 CHECK VALVE HOUSING

28 P92571 O-RING

29 AAA7051 FLOAT, INCLUDES MAGNET

30 PXA95859 BALL

31 PXA95968 O-RING

32 PXA95234 UNION END

33 PXB95968 O-RING

34 AAC4852 FINE FILTER

33,34 AAC6277 FINE FILTER, COMPLETE

35 AAC5605 FILTER HOUSING

36 AAC5002 PLASTIC SELF-TAPPING SCREW

39 AAC5596 SECURING RING

40 AAC4861 DRAIN TUBE
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AAC6208 Depolox® 5 - pARTS lIST

50.580.000.010C
ISSUe 0    10-06

WHeN oRDeRING MATeRIAl AlWAYS SpeCIFY MoDel AND SeRIAl NUMBeR oF AppARATUS

KEY NO. PART NO. DESCRIPTION

41 PXC95968 O-RING

42 AAC7126 O-RING

43 AAC4858 DRAIN SCREW

44 AAC9550 FLAT GASKET

45 PXA33051 O-RING

46 AAC4795 CELL BODY COVER

47 AAC4906 O-RING

48 P96191 KNURLED NUT

50 P94734 O-RING

51 PXA95542 HOSE BUSHING

52 AAA6901 LOCKING RING

53 PXA95702 UNION NUT

50-53 UXD95821 HOSE CONNECTION PARTS

54 AAC5599 HOSE

55 AAC4996 REDUCING ELBOW

56 AAC6616 ELECTRODE MOUNT

57 P100470 O-RING

58 UXB95818 WORKING ELECTRODE

59 U95614 COUNTER ELECTRODE

60 P39224 O-RING

61 AAC4786 SEALING CAP

62 P100449 O-RING

63 AAC2779 CABLE UNION

64 AAC2821 HEXAGON NUT

65 AAC6817 CONNECTOR CABLE COMBINATION

66 P96931 ELECTRODE CASE

67-69 U95641 DIAPHRAGM COMPLETE

70 U95626 REFERENCE ELECTRODE

71 P94337 O-RING

72 P96208 KNURLED NUT

73 P96766 FLAT GASKET

74 U95949 KCL ELECTRODE SET, 100ml

75 P96206 CONTAINER

78 AAC5581 CLIP, COATED

79 AAC5662 ELECTRODE MOUNT

80 PXD97335 SCREW CAP
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AAC6208 Depolox® 5 - pARTS lIST

50.580.000.010D
ISSUe 0    10-06

WHeN oRDeRING MATeRIAl AlWAYS SpeCIFY MoDel AND SeRIAl NUMBeR oF AppARATUS

KEY NO. PART NO. DESCRIPTION

81 AAC2551 PROTECTION CAP

82 AAC6139 PROTECTION CAP

83 PXC96112 PROTECTION CAP

84 P96487 PROTECTION CAP

85 AAC5926 PROTECTION CAP

86 AAC5929 PROTECTION CAP

68,90,91 UXB95664 PLUG COMPLETE

92 AAC4609 WALL HOOKS

93 PXB94077 SHEET METAL SCREW

98 AAC5587 BREAKER, 1 PC

98 AAC5590 BREAKER, 75 PC

Accessories P96251 FELT WASHER, TRANSPORT LOCK

Accessories UXD95821 HOSE CONNECTION PARTS, ID 6 x WDG 1

Accessories UXA92119 HOSE CONNECTION PARTS, ID 6 x WDG 3

Accessories AAD4198 ELECTRODE CLEANING SAND “QK”

Accessories UXA95775 MOUNTING SET

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1615 of 1899



WT.050.560.001.UA.IM.1107 131

Depolox® 3 plus ReSIDUAl ANAlYZeR

AAD4165 VARIASeNS™ - pARTS

50.580.000.020A
ISSUe 0    10-06

  NoTe:  FoR pARTS lIST, See DWGS. 50.580.000.020B&C.

�38  IM 050.580De/Issue 01-0106

MFC8.

VariaSens drawing (non-pressurised version) AAD4165
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AAD4165 VARIASeNS™ - pARTS lIST

50.580.000.020B
ISSUe 0    10-06

WHeN oRDeRING MATeRIAl AlWAYS SpeCIFY MoDel AND SeRIAl NUMBeR oF AppARATUS

KEY NO. PART NO. DESCRIPTION

1 AAC4612 BASE HOUSING

1,92,93 AAC5908 BASE HOUSING, PRE-ASSEMBLED

3 AAC4615 HOUSING COVER

4 AAD4372 PRODUCT ID

5 AAC5374 CABLE CLIP

6 AAC5461 MULTI SENSOR

7 AAC5602 SHUT-OFF VALVE

8 AAC5251 OUTLET CONNECTION

9 AAC4891 LOW CROWN NUT

10 AAC4768 CELL BODY

11 AAA6982 COMPRESSION RING

12 AAC4828 MEMBRANE UNIT

13 AAC4885 O-RING

14 AAC5371 CONTROL VALVE BODY

15 AAC4999 PLASTIC CARTRIDGE

16 AAC4777 V PROFILE CLAMP

17 AAC4801 SQUARE NUT

18 PXE95248 PAN HEAD SCREW

19 P92697 WASHER

20 AAC4840 VALVE NEEDLE

21 P44580G COMPRESSION RING

22 AAC4843 ADJUSTING SCREW

23 AAA5537 O-RING

26 AAC4774 CHECK VALVE HOUSING

28 P92571 O-RING

29 AAA7051 FLOAT, INCLUDES MAGNET

30 PXA95859 BALL

31 PXA95968 O-RING

32 PXA95234 UNION END

33 PXB95968 O-RING

34 AAC4852 FINE FILTER

33,34 AAC6277 FINE FILTER, COMPLETE

35 AAC5605 FILTER HOUSING

36 AAC5002 PLASTIC SELF-TAPPING SCREW

39 AAC5596 SECURING RING

40 AAC4861 DRAIN TUBE
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AAD4165 VARIASeNS™ - pARTS lIST

50.580.000.020C
ISSUe 0    10-06

WHeN oRDeRING MATeRIAl AlWAYS SpeCIFY MoDel AND SeRIAl NUMBeR oF AppARATUS

KEY NO. PART NO. DESCRIPTION

41 PXC95968 O-RING

42 AAC7126 O-RING

43 AAC4858 DRAIN SCREW

44 AAC9550 FLAT GASKET

45 PXA33051 O-RING

46 AAD4147 CELL BODY COVER

47 AAC4906 O-RING

50 P94734 O-RING

51 PXA95542 HOSE BUSHING

52 AAA6901 LOCKING RING

53 PXA95702 UNION NUT

50-53 UXD95821 HOSE CONNECTION PARTS

54 AAC5599 HOSE

55 AAC4996 REDUCING ELBOW

56 AAD4153 PRESS-OUT PLUG

57 P100470 O-RING

58 AAB2290 O-RING

59 AAD4150 FLOW BODY

78 AAC5581 CLIP, COATED

79 AAC5662 ELECTRODE MOUNT

80 PXD97335 SCREW CAP

81 AAC2551 PROTECTION CAP

82 AAC6139 PROTECTION CAP

84 P96487 PROTECTION CAP

85 AAC5926 PROTECTION CAP

86 AAC5929 PROTECTION CAP

92 AAC4609 WALL HOOKS

93 PXB94077 SHEET METAL SCREW

98 AAC5587 BREAKER, 1 PC

98 AAC5590 BREAKER, 75 PC

Accessories UXD95821 HOSE CONNECTION PARTS, ID 6 x WDG 1

Accessories UXA92119 HOSE CONNECTION PARTS, ID 6 x WDG 3

Accessories UXA95775 MOUNTING SET
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SeCTIoN 6 - SpARe pARTS lIST

list of Contents

PARA. NO.

AAB5383 Free Chlorine (Bare Electrode) Sensor Kit ....6.1
Membrane Sensor Kits .....................................................6.2
 AAC6208 Bare Electrode Retrofit Set ..........................6.2.1
 AAD4165 VariaSens Retrofit Set ..................................6.2.2
pH Sensor .........................................................................6.3
Fluoride Sensor Kits .........................................................6.4
Fluoride/pH Cables ..........................................................6.5
Fuses .................................................................................6.6
Circuit Boards ..................................................................6.7
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6.1 AAB5383 Free Chlorine (Bare electrode) Sensor Kit

DESCRIPTION PART NO.

Spare part set for two years operation UXA96819

Spare part set for five years operation UXB96819 

Individual spare parts:

Electrode housing (with working and counter electrode) U95827
 
Membrane (two required) U95641

Electrolyte for reference electrode UXA95949

Grit (25 g) U96820

PT100 Temperature Sensor U95624
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6.� Membrane Sensor Kits

DESCRIPTION PART NO.

Mem Sen Pack AAB1534
TCl (Total Chlorine) PM Kit 
(includes membrane cap, elastomer seal, O-ring, 
electrolyte, abrasive paper, instruction) 

Mem Sen Pack AAC5737
FC1 (Free Chlorine) PM Kit

Mem Sen Pack AAC5743
OZ7 (Ozone) PM Kit

Mem Sen Pack AAC5740
CD7 (Chlorine Dioxide) PM Kit

2m Cable AAC5284

5m Cable AAC5287

10m Cable AAC5290

15m Cable AAC5803

25m Cable AAC5806

50m Cable AAC5809
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6.2.1	 Bare	Electrode	Retrofit	Set	AAC6208	

��8  IM 050.580De/Issue 01-0106

MFC8.

Depolox® 5 retrofit set (non-pressurised version) AAC6208
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6.2.1.1	 Bare	Electrode	Retrofit	Set	Parts	List	AAC6208	

Part. No. Description
AAC6208 Flow block assembly
AAC5983 Cell body D5-DL, complete
AAC5611 Drain unit
AAC5608 Back pressure unit
UXA95548 Ball seat, complete
AAC6277 Fine filter
AAC6619 Electrode support, complete
AAD4096 Electrode cell, complete, electrode not included
UXB95664 Plug complete
U95641 Diaphragm complete
U86964 Electrode housing

AAC7078 D5-DL accessory set
AAC7084 Spare parts set, BASIS-KIT
AAC7183 Spare parts set, 2 years Operation
AAC7204 Spare parts set, 5 years Operation
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6.2.2	 VariaSens™	Retrofit	Set	AAD4165	

�36  IM 050.580De/Issue 01-0106

MFC8.

VariaSens retrofit set (non-pressurised version) AAD4165

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1625 of 1899



WT.050.560.001.UA.IM.1107 1�1

Depolox® 3 plus ReSIDUAl ANAlYZeR

6.2.2.1	 VariaSens™	Retrofit	Set	Parts	List	AAD4165	

Part. No. Description
AAD4165 Flow block assembly
AAD4201 Cell body VS-DL, complete
AAC5611 Drain unit
AAC5608 Back pressure unit
UXA95548 Ball seat, complete
AAC6277 Fine filter
AAD4210 Flow body, complete
AAD4207 Retrofit kit D5-DL/VS-DL

AAC4204 VS-DL accessory set
AAC7084 Spare parts set, BASIS-KIT
AAD4336 Spare parts set, 2 years Operation
AAD4339 Spare parts set, 5 years Operation

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1626 of 1899



WT.050.560.001.UA.IM.1107 1��

Depolox® 3 plus ReSIDUAl ANAlYZeR

6.3 pH Sensor

DESCRIPTION PART NO.

pH sensor U95690

Impedance transformer (optional) U95607

6.� Fluoride Sensor Kits

DESCRIPTION PART NO.

Complete Refillable Fluoride Sensor Kit (U95799 & U95607) AAD8581

Refillable Fluoride sensor U95799

Complete Gel Fluoride Sensor Kit (AAC5567 & U95607) AAC5570

Gel Fluoride sensor AAC5567

Impedance transformer U95607

100 mg/l calibration solution U22777

Fluoride filling solution AAC5132

6.5 Fluoride/pH Cables

DESCRIPTION PART NO.

Fluoride/pH Cable - 5m AAC5269

Fluoride/pH Cable - 10m AAC5272

Fluoride/pH Cable - 15m AAC5818

Fluoride/pH Cable - 25m AAC5821

Fluoride/pH Cable - 50m AAC5824
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6.6 Fuses

DESCRIPTION PART NO.

Fuse, 115V and 230V Electronics UXM92568

6.7 Circuit Boards

DESCRIPTION PART NO.

Single Channel Electronics AAD6595

Dual Channel Electronics AAD6598

NOTE: Circuit boards shipped with voltage set at default 230v. See section 2.1.3 for in-
struction on changing voltage if necessary.
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Water Technologies

Product Sheet

s

Wallace & Tiernan® 

Analytical Instrumentation
Depolox® 3 Plus Residual Analyzer

Key Benefits
	Chlorine Measurement without reagents

	Flexible arrangements-Four wetside and two 
electronic control units are available

	Advanced electronics housed in a NEMA 4X 
enclosure

	Reliable and stable measurement of residuals

	Users friendly menu driven access to set-up, 
calibration and diagnostics

The Depolox® 3 plus residual analyzer continuously 
measures free or total (combined) chlorine, chlorine 
dioxide or ozone in drinking water applications. 
Utilizing proven and universally accepted amperometric 
measurement technology, this analyzer directly 
measures these disinfectant residuals and provides 
a 4-20 mA output signal for control or recording 
purposes. Integral alarm relays are provided. The 
analyzer is also available in an arrangement for 
measuring temperature and pH or fluoride.

Features
Three Electrode Measuring Cell 
For disinfectant measurement, a three electrode 
technology measuring cell is used. This cell eliminates 
the need for the constant zero adjustment typical 
of other analyzers. Reliability and stability are vastly 
improved while maintenance is dramatically reduced. 
This technology is used in both the bare-electrode and
membrane-type cells.

Reagentless Chlorine Measurement 
The internally buffered membrane-type sensor 
measures free or total chlorine without the need for 
reagents. This includes samples with varying pH. With 
no chemical addition, the sample can be added back 
to the supply or simply drained without concern for 
discharge restrictions.

Flexible Arrangements 
There are two electronic control configurations: a 
single input version for disinfectant only measurement 
and a dual-input version for disinfectant and pH 
or fluoride measurement. In addition, a sample 
temperature output signal is available from both the 
single and dual input arrangements, dependent on 
the choice of flow cell. There are a total of five flow 
cell configurations: two that incorporate the integral 
bare-electrode measuring cell (Depolox® 3 plus flow 
cell and Depolox® 5 flow cell); two that accommodate 
the membrane-type measuring cell (Depolox® 3 plus 
membrane-type flow cell and VariaSens™ flow cell); 

and a simple Y-type flow-thru probe holder for fluoride 
only measurement.

Advanced Electronics
Housed in a NEMA 4X enclosure, the analyzer controls 
provide up to three isolated 4-20mA output signals 
for disinfectant residual, temperature, and pH or 
fluoride. Configurable alarm relays and an RS-485 
digital interface are also available. A backlit LCD display 
and a six-button keypad provide for a wide range of 
information, setup, calibration and diagnostic menus.
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Choice of Flow Cell Technology 
To ensure a stable, representative measurement signal, a 
constant flow rate is required. This is provided by a choice of 
flow cells, dependant on the type of measurement technology 
that is used:

Bare-Electrode Type Cell for Free Chlorine
This measurement technology features an integral, bare-
electrode flow cell for free chlorine. Utilizing the three 
electrode cell design described above, this unique combination 
of analyzer/sensor provides a very quick response time (90% 
change < 20 sec.) with high accuracy (±2% F.S.) to meet 
fluctuating disinfection demands or applications where 
there is a high degree of hardness, which prohibits the use 
of a membrane-type sensor. The well-proven principle of 
hydromechanical grit cleaning of the electrode surfaces 
maintains the sensitivity of the bare-electrode sensors 
extending the interval time between calibrations. A sample 
with a constant pH is required. Alternatively, the addition of a 
pH sensor, utilizing the dual input electronic package, provides 
for a pH-compensated free Cl

2
 measurement without the need 

to buffer the sample. 

Depolox® 3 plus Flow Cell 
This economical flow block  assembly 
consists of a transparent Plexiglas 
body with an integral flow regulator 
to supply a consistent sample flow 
to the measuring electrodes. An 
integral PT 100 sensor provides for 
temperature compensation of the 
chlorine residual reading as well as 
a temperature measurement output 
signal. An additional sensor probe for 
pH or Fluoride can be added through 
the flow cell cover. 

Depolox® 5 Flow Cell
This deluxe flow block assembly 
includes all of the features of the 
above Depolox® 3 plus cell, except 
that an integral multi-sensor provides 
a PT 1000 temperature measurement 
and output and monitors sample flow 
to provide a loss-of-flow alarm contact. 

Membrane-Type Cell
There are four disinfectant specific, membrane-type sensors 
available for measuring either free chlorine, total chlorine, 
chlorine dioxide, or ozone. Utilizing the three electrode 
measurement technology, these sensors incorporate a 
membrane for diffusion of the oxidant into the working 
electrode. An internal, buffered electrolyte reduces the effect of 
pH on chlorine measurement. Therefore, external pH buffering 
or pH compensation is not required for samples with a varying 
pH. Temperature compensation of the chlorine residual reading 
is built into the sensor.

Depolox® 3 plus Membrane - Type Flow Cell
This simple flow block housing is designed to provide a constant 
flow of water past the membrane surface of the removable 
sensor. Sensors can easily be changed to 
monitor different disinfectants. A water 
jet, designed into the flow block, removes 
any bubbles from the membrane surface, 
which can affect accuracy and stability. An 
additional sensor probe for pH or Fluoride 
can be added through the flow cell cover. 
Note that a measured temperature output is 
not available with this flow cell. 

VariaSens™ Flow Cell 
In addition to the above, this flow block 
assembly utilizes an integral flow regulator 
to maintain the sample flow at a constant 
33 l/h. An integral multi-sensor provides a PT 
1000 temperature measurement and output 
and monitors sample flow to provide a loss-
of-flow alarm contact. 

Fluoride-Only Measurement 
If fluoride is the only parameter to be 
measured, then a simple, flowthrough probe 
assembly can be provided. This consists of a 
Y-type flow-thru probe holder and a sample 
valve. Note that temperature measurement 
and output is not available with this 
configuration.

Bare-Electrode 
Measureing Cell

Depolox® 5 cell

VariaSens™ Flow Cell

Membrane Type 
Measureing Cell
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pH Measurement   

Measurement Range: pH 4 to
10 (standard); pH 0 to 14
(optional)

Sample Temperature Range: -
23ºF to 176ºF (-5ºC to 80ºC)

Sensitivity: 0.01 pH

Conductivity: >300μS/cm

Fluoride Measurement

Measurement Range: 0.2 to 2.0  
mg/l

Sample Temperature Range:
32ºF to 176ºF (0ºC to 80ºC)

Sensitivity: 0.01 mg/l fluoride

Conductivity: >300μS/cm

Electronics

Power Requirements: 115 V
±10%, 50/60 Hz, 14VA or 230 V
±10%, 50/60 Hz, 14VA

Ambient Temperature: 32ºF to
122ºF (0ºC to 50ºC)

Enclosure Rating: NEMA 4X

Readout: 16-character, two-line,
backlit LCD display

pH Dependence
Bare-Electrode sensor – pH 4 to pH 9 – must be stable; pH compensation 
available with dual input unit Membrane-type sensor (free and total chlorine) 
– usable range pH 6 to pH 10; maximum interference 5% per pH unit Membrane-
type sensor (ClO2 and O3) - none

Technical Data
Disinfectant Measurement
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Electronics (Cont.)
Output Signal: 4-20 mA max. 1000 ohm load,
electrically isolated for up to 50 V to ground
1 for Disinfection Sensor
1 for Temperature (where available from flow cell)
1 for pH or Fluoride (dual input arrangement only)

External Alarms: Two electromechanical relays, user 
configurable (high, low, high/low, gen. fault, or off), for 
disinfectant. Selectable for N.O. or N.C. and latching or non-
latching operation; (Optional)
Two electromechanical relays, user configurable for pH or 
fluoride.

Relay Contact Ratings: 5A 1/6 HP 125, 250 VAC or 5A 30 VDC 
30 Watt max.

Digital Input: One dry contact input for sample water or 
circulating pump monitoring.

Digital Communication: RS485 interface for connection 
to programmable controller or central instrumentation and 
control systems via RS485 W&T protocol.

Access Code: A three-digit security code can be entered via 
the keypad to prevent unauthorized access to the operating 
parameters.

Options
Sensor Cable Length: Depolox® 3 plus bare-electrode and 
Depolox® 5 flow cells: 3.3 ft (1 m) standard .

Depolox® 3 plus membrane and VariaSens™ flow cells: 
Disinfectant membrane-type sensors - 6’6” ft (2 m) standard; 
16’3” (5 m), 32’8” (10 m), 49’2” (15m), 82’0” (25 m) and 164’0” 
(50 m) optional; 

pH and Fluoride sensors – 4’10’ (1.5 m) standard;
16’3” (5 m), 32’8” (10 m) and 49’2” (15 m) optional.

Flow Switch: Mounts on the inlet to 
the Depolox® 3 plus bare-electrode and 
membrane flow cells. Provides alarm to 
electronic controls when there is a loss of 
sample to the flow cell. Not required with 
Depolox® 5 and VariaSens flow cells.

Stop Valve: Mounts on the inlet to the wetside 
or on the flow switch. Provides easy shut-off of 
the sample flow for maintenance and service.

Chart Recorders: Available as circular chart 
type. Supplied with 400 24-hour or 100 7-day 
circular charts, one year’s supply of fiber-tip 
pens. Available chart ranges: 0-0.2; 0-0.5; 
0-1.00; 0-2.00; 0.5.00; 0-10.0; and 0-20.0.

Series A-790 Titrator: For chlorine measurement calibration. 
See WT.050.262.000.UA.PS

Dimensions: See WT.050.560.100.UA.CN to WT.050.560.207.

Shipping Weight: Membrane Wetside - 5 lbs.
Bare Electrode Wetside - 9 lbs. Electronic Enclosure
(single or dual input) - 8 lbs.

Other Residual Analyzers Available From 
Siemens Water Technologies:
Micro/2000® Residual Analyzer: A high-
accuracy, extremely reliable monitoring 
and control instrument for potable 
water, wastewater, and cooling water 
treatment. Suitable for measuring free 
and total chlorine, chlorine dioxide, and 
potassium permanganate residuals. See 
WT.050.505.000.UA.PS 

Deox/2000® Dechlorination Analyzer: 
A precise instrument for accurately 
measuring both SO

2
 and total chlorine 

residuals in wastewater effluent. See 
WT.050.515.000.UA.PS. 

Depolox® Basic Analyzer: A low-cost 
analyzer for monitoring free or total 
chlorine residuals in drinking water 
applications. Provides a 4-20 mA output 
signal for recording or remote alarm 
devices. See WT.050.565.000.UA.PS 
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Wallace & Tiernan Depolox® 3 plus Analyzer 
Electronics Enclosure

Vineland, NJ 08360

856.507.4125 fax
856.507.9000 phone

1901 West Garden Road
Water Technologies

www.siemens.com/water

Dimensions
WT.050.560.100.UA.CN.0507

Knockouts ( 6 Plcs)
1” Dia. (22mm)

Sensor Cable Gland (6)
(1 per sensor)

12 ⁷⁄₁₆"
(316mm)

6 ¹¹⁄₁₆"
(170mm)

11 ⁷⁄₈"
(301mm)

RS485

Fault

DI 1/2/3

DOS

DI1/2/3

Fault

RS485

DEPOLOX 3 plus

F

ESC
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DEPOLOX® 5 BARE
ELECTRODE MEASUREMENT 

MODULE
FOR SFC AND MFC

ANALYZER / CONTROLLER

BOOK NO. WT.050.585.001.UA.IM.0709
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WT.050.585.001.UA.IM.0709

DEPOLOX® 5 MEASUREMENT MODULE

  EQUIPMENT SERIAL NO. _____________________________

  DATE OF START-UP ________________________________

  START-UP BY ____________________________________

  Prompt service available from nationwide authorized service contractors.

ORDERING INFORMATION
In order for us to fi ll your order immediately and correctly, please order material by description and part number, as shown 
in this book.  Also, please specify the serial number of the equipment on which the parts will be installed.

WARRANTY
Seller warrants for a period of one year after shipment that the equipment or material of its manufacture is free from defects 
in workmanship and materials. Corrosion or other decomposition by chemical action is specifi cally excluded as a defect 
covered hereunder, except this exclusion shall not apply to chlorination equipment. Seller does not warrant (a) damage 
caused by use of the items for purposes other than those for which they were designed, (b) damage caused by unauthorized 
attachments or modifi cations, (c) products subject to any abuse, misuse, negligence or accident, (d) products where parts 
not made, supplied, or approved by Seller are used and in the sole judgement of the Seller such use affects the products’ 
performance, stability or reliability, and (e) products that have been altered or repaired in a manner in which, in the sole 
judgement of Seller, affects the products’ performance, stability or reliability. SELLER MAKES NO OTHER WARRANTY OF 
ANY KIND, AND THE FOREGOING WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, 
INCLUDING ANY WARRANTY OF MERCHANTABILITY OR OF FITNESS OF THE MATERIAL OR EQUIPMENT FOR 
ANY PARTICULAR PURPOSE EVEN IF THAT PURPOSE IS KNOWN TO SELLER.  If Buyer discovers a defect in mate-
rial or workmanship, it must promptly notify Seller in writing; Seller reserves the right to require the return of such defective 
parts to Seller, transportation charges prepaid, to verify such defect before this warranty is applicable. In no event shall 
such notifi cation be received by Seller later than 13 months after the date of shipment. No action for breach of warranty 
shall be brought more than 15 months after the date of shipment of the equipment or material.

LIMITATION OF BUYER’S REMEDIES.  The EXCLUSIVE REMEDY for any breach of warranty is the replacement f.o.b. 
shipping point of the defective part or parts of the material or equipment.  Any equipment or material repaired or replaced 
under warranty shall carry the balance of the original warranty period, or a minimum of three months.  Seller shall not be 
liable for any liquidated, special, incidental or consequential damages, including without limitation, loss of profi ts, loss of 
savings or revenue, loss of use of the material or equipment or any associated material or equipment, the cost of substitute 
material or equipment, claims of third parties, damage to property, or goodwill, whether based upon breach of warranty, 
breach of contract, negligence, strict tort, or any other legal theory; provided, however, that such limitation shall not apply 
to claims for personal injury.

Statements and instructions set forth herein are based upon the best information and practices known to Siemens Water 
Technologies Corp., but it should not be assumed that every acceptable safety procedure is contained herein.  Of necessity 
this company cannot guarantee that actions in accordance with such statements and instructions will result in the complete 
elimination of hazards and it assumes no liability for accidents that may occur.

1.010-42

Water Technologies
1901 West Garden Road, Vineland, NJ 08360

s
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WT.050.585.001.UA.IM.0709 Introd.

DEPOLOX® 5 MEASUREMENT MODULE

INTRODUCTION

This instruction manual provides the information for installation, opera-
tion and maintenance personnel.

This instruciton manual is intended for the operating personnel. It con-
tains important information for safe, reliable, trouble-free and economical 
operation of the unit. Observance of this information helps to prevent 
hazards, lower repair costs, reduces down-times, and increases the reli-
ability and service life of the unit.

The chapters on installation and maintenance are solely provided for 
trained service personnel. These sections contain important information 
on the installation, configuration and commissioning of the unit as well 
as information on its repair.

All persons working with the unit ,ust have read and understood the 
operating instructions, in particular, the safety instructions it contains.

Intended Use

The SFC and MFC Analyzer/Controller are exclusively designed for mea-
surement and control tasks required for the treatment of waste water, 
potable water and industrial water.

The operational safety of the unit is only guaranteed if it is used 
in accordance with its intended application. The unit may only be 
used for the purpose defined in the order and under the operating 
conditions indicated in the technical specifications.

Compliance with the intended use also includes reading this operating 
manual and observing all the instructions it contains. All inspection and 
maintenance work must be performed at the prescribed intervals by 
qualified personnel.

The operator bears full responsibility if this unit is put to any use which 
does not comply strictly and exclusively with the intended use.

Table Of Contents

Very Important Safety Precautions .......................... SP-1
Regional Offices ..................................................... 1.010-1
Technical Data ........................................................ Section 1
Installation ............................................................. Section 2
Setup and Control Functions ................................... Section 3
Operation ............................................................... Section 4
Maintenance .......................................................... Section 5
Illustrations ............................................................ Section 6
Spare Parts List ....................................................... Section 7
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DEPOLOX® 5 MEASUREMENT MODULE

Introd. (Cont’d)

GENERAL SAFETY INSTRUCTIONS

Siemens Water Technologies attaches great imporatnce to ensuring 
work on its system is safe. This is taken into account in the design of the 
system, by the integration of safety features.

Safety Instructions
The safety instructions in this documentation must always be observed. 
These do not impact any additional national or company safety instruc-
tions.

Safety Instructions on the System
All safety instructions attached to the system itself must be observed. 

Technical Standard
The system or unit has been constructed in accordance with state of-
the-art technology and the accepted safety regulations. In the event of 
the system or unit being used by persons who have not been adequately 
instructed, risks hazard to of such persons or third parties and damage 
to the system or unit itself or to other property are possible. Work de-
scribed in this operating manual may only be performed by authorized 
personnel.

Personnel
The operator of the system must ensure that only authorized and qualified 
specialized personnel are permitted to work with and on the unit within 
their defined scope of authority. "Authorized specialists“ are trained tech-
nicians employed by the operator, by Siemens Water Technologies, or, if 
applicable, the service partner. Only qualified electricians may perform 
work on electrical components.

Spare Parts/Components
Trouble-free operation of the system is only guaranteed if original spare 
parts and components are used as described in this operating manual. 
Failure to observe this instruction may incur the risk of malfunction or 
damage to the system.

Modifications and Extensions
Never attempt to perform any modifications or conversions to the unit 
without the written approval of the manufacturer.

Electrical Power
During normal operation, the control unit must remain closed. Before 
starting any assembly, inspection, maintenance, or repair work, the system 
must be switched OFF, and the switch must be secured against reactiva-
tion. Connect all cables in accordance with the wiring diagram.

Waste Disposal
Ensure safe and environmentally-friendly disposal of reagents and replaced 
parts.

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1637 of 1899



WT.050.585.001.UA.IM.0709

DEPOLOX® 5 MEASUREMENT MODULE

Introd. (Cont’d)

WARRANTY CONDITIONS

The following must be observed for compliance with warranty conditions:

Installation, commissioning by trained and authorized personnel.• 
Intended use.• 
Observation of the operational parameters and settings.• 
The unit may only be operated by trained personnel.• 
An operating log book must be kept.• 
Only approved calibration chemicals may be used.• 
The unit must not be exposed to ambient conditions outside those • 
specified.
Maintenance work must be executed at recommended intervals.• 
Use of original Siemens Water Technologies spare parts.• 

If any of the above conditions are not met, the warranty could be void.

SPECIFIC OPERATING PHASES

Normal Operation
Never employ procedures which could affect safety.

Only operate the unit when the housing is closed.

Inspect the unit at least once daily for externally visible damage and faults. 
Inform the responsible person/authority immediately of any detected 
changes (including any changes in the operating
performance).

In the event of malfunctions, switch the unit off immediately. Have mal-
functions remedied immediately.

Installation and Maintenance Work
Always perform installation or maintenance work in accordance with 
this operating manual.

Secure the unit against activation during installation and maintenance 
work.

Always retighten released screw connections.

Never use corrosive cleaning agents. Use only a damp cloth to clean the 
unit.

Ensure safe disposal of reagents and replaced parts in accordance with 
environmental regulations.
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WT.050.585.001.UA.IM.0709

DEPOLOX® 5 MEASUREMENT MODULE

VERY IMPORTANT SAFETY PRECAUTIONS

This page provides very important safety information related to safety in installation, operation, and 
maintenance of this equipment.

WARNING

TO AVOID POSSIBLE SEVERE PERSONAL INJURY OR EQUIPMENT DAMAGE, OBSERVE THE FOLLOWING:

ALL USERS OF THIS EQUIPMENT SHOULD BE MADE AWARE OF THE PROBLEMS ASSOCIATED WITH 
HANDLING HAZARDOUS MATERIALS IN EITHER LIQUID OR GASEOUS FORM AND OF THE EFFECTS OF 
EXPOSURE TO THEIR FUMES. REFERENCE SHOULD BE MADE TO THE LITERATURE AVAILABLE FROM THE 
SUPPLIERS OF THESE CHEMICALS, PARTICULAR ATTENTION BEING PAID TO THE INFORMATION AND 
ADVICE ON PROTECTIVE CLOTHING.

THIS EQUIPMENT IS CONNECTED TO LINE VOLTAGE. IT IS ESSENTIAL THAT THE UTMOST CARE IS TAKEN 
WHEN WORK IS CARRIED OUT ON EQUIPMENT WHERE LINE VOLTAGES ARE PRESENT. IT IS RECOMMENDED 
THAT ALL POWER SUPPLIES ARE SWITCHED OFF WHENEVER POSSIBLE.

WHEN DEALING WITH HAZARDOUS MATERIAL, IT IS THE RESPONSIBILITY OF THE EQUIPMENT USER TO OB-
TAIN AND FOLLOW ALL SAFETY PRECAUTIONS RECOMMENDED BY THE MATERIAL MANUFACTURER.

DO NOT DISCARD THIS INSTRUCTION BOOK UPON COMPLETION OF INSTALLATION. INFORMATION 
PROVIDED IS ESSENTIAL TO PROPER AND SAFE OPERATION AND MAINTENANCE.

ADDITIONAL OR REPLACEMENT COPIES OF THIS INSTRUCTION BOOK ARE AVAILABLE FROM:

Siemens Water Technologies Corp.
1901 West Garden Road
Vineland, New Jersey 08360
Phone: (856) 507-9000
Fax: (856) 507-4125

NOTE

Minor part number changes may be incorporated into Siemens Water Technologies products from time 
to time that are not immediately reflected in the instruction book. If such a change apparently has been 
made in your equipment and does not appear to be reflected in your instruction book, contact your 
local Siemens Water Technologies sales office for information.

Please include the equipment serial number in all correspondence. It is essential for effective commu-
nication and proper equipment identification.

SP-1
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WT.050.585.001.UA.IM.0709

DEPOLOX® 5 MEASUREMENT MODULE

REGIONAL OFFICES

INSTALLATION, OPERATION, MAINTENANCE, AND SERVICE INFORMATION

Direct any questions concerning this equipment that are not answered in the instruction book to the 
Reseller from whom the equipment was purchased. If the equipment was purchased directly from 
Siemens Water Technologies Corp., Vineland, NJ, contact the office indicated below.

UNITED STATES

1901 West Garden Road
Vineland, NJ 08360
TEL: (856) 507-9000
FAX: (856) 507-4125

CANADA

If the equipment was purchased directly from Siemens Water Technologies Canada, Inc., contact the 
nearest office indicated below.

ONTARIO QUEBEC

250 Royal Crest Court 243 Blvd. Brien
Markham, Ontario Bureau 210
L3R3S1 Repentigny, Quebec
(905) 944-2800 (450) 582-4266

1.010-1
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WT.050.585.001.UA.IM.0709 1

DEPOLOX® 5 MEASUREMENT MODULE

SECTION 1 - TECHNICAL DATA

List of Contents

PARA. NO.

Depolox® 5 Bare Electrode  ..................................... 1.1
Depolox® 5 Flow Block Assembly ............................ 1.2
 Electrodes and Sensors ........................................ 1.2.1
Scope of Supply ...................................................... 1.3
 Standard .............................................................. 1.3.1
 Options ............................................................... 1.3.2
Description ............................................................. 1.4
 Versions .............................................................. 1.4.1
Design .................................................................... 1.5
 Overall Design ..................................................... 1.5.1
 SFC Electronic Module ......................................... 1.5.2
 Depolox® 5 Flow Block Assembly ......................... 1.5.3
 Sensor Measuring Module .................................... 1.5.4
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WT.050.585.001.UA.IM.0709 2

DEPOLOX® 5 MEASUREMENT MODULE

1.1 Depolox® 5 Bare Electrode
       
Disinfection (DES) measuring module Depolox 5 bare electrode 
3-electrode cell

Sensor: 3 electrode cell

Principle of operation: Potentiostatic amperometry

Temperature drift: max. 0.2 % / 10 K

Linearity error: < 0.1 %

Calibration: Pre-calibrated

Upot cell voltage: 0 to 1000 mV

Upot accuracy: ± 20 mV

Upot temperature drift: 0.5 % / 10 K

Cell current: -7 to 1000 μA

Temperature input: PT 1000 (analyzer versions only)

Measuring current ranges: 10, 70, 100, 200, 1000 μA 
(depending on the type of 
the DES module)

Measuring ranges: 1.00, 2.00, 5.00, 10.0, 20.0, 
50.0, 100, 200

Units of Measure: μg/L, mg/L, ppb, ppm

Measurands: Free chlorine, chlorine diox-
ide, potassium permangan-
ate, ozone
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WT.050.585.001.UA.IM.0709 3

DEPOLOX® 5 MEASUREMENT MODULE

1.2 Depolox® 5 Flow Block Assembly

Dimensions (W x H x D) 8.5” x 14.8” x 6.1”
(215mm x 375mm x 155mm)

Weight approx. 3.3 Lbs (1.5 kg)

Multi sensor (flow and temperature)

Switching point 21 l/h ± 3 l/h

Switching hysteresis 2 l/h

Temperature sensor PT 1000

Measured variables Free chlorine, chlorine dioxide, ozone, 
potassium permanganate

Measuring current 
ranges

70, 100, 200, 1000 μA

Typical output signal approx. 20 μA/mg/l free chlorine

Measuring system Potentiostatic 3-electrode system

Reference electrode Silver/Silver chloride/Potassium chloride 
solution

Working electrode Platinum

Other materials PVC, PMMA, ABS, ECTFE, PTFE, stainless 
steel, EPDM, FKM, NBR

Cable length 650 mm

Electrolyte Potassium chloride solution, 3 mol

Zero point calibration by stopping flow rate

Response time T90 < 20 sec.

Temperature 
compensation

32 to 122 °F (0 to 50 °C)

Storage temperature 14 to 122 °F (-10 to 50 °C) (without elec-
trolyte)

Influence of the pH 
value

See HOCI curve, operating range
pH 6.5 to pH 8.5 (free chlorine)

Cross-sensitivity other strong oxidation agent: copper-
based algaecide

Water quality Potable, clean industrial and process 
water
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WT.050.585.001.UA.IM.0709 4

DEPOLOX® 5 MEASUREMENT MODULE

Sample water 
temperature

max. 122 °F (50 °C)

Conductivity min. 200 μS/cm

Service life Life of the electrolyte in operation approx. 
6 months. Service life of electrodes in op-
eration approx. 5 years (shortened by poor 
water quality, e.g., sand, dirt).

The HOCI curve describes the influence of the pH value on the De-
polox® 5, free chlorine measurement.

Figure 1.1 - HOCl curve

Volumetric flow control
Flow rate: approx. 8 g/h (33 l/h) (con-

trolled)

Control range: 3 to 58 psi (0.2 to 4.0 bar)

Back-pressure: 0 psi (0 bar) (free drain)

Connections
Sample water: 1/4" OD (6mm) hose

Thread connection: 1/2" (13mm)
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DEPOLOX® 5 MEASUREMENT MODULE

1.2.1 Electrodes and Sensors

Depolox® 5 3-electrode measuring cell
Measuring system: 3-electrode sensor with addi-

tional stock of electrolyte salt

Principle of operation: potentiostatic amperometry

Temperature compensation: 32 to 122 °F (0 to 50 °C)

Temperature drift: max. 0.2 % / 10 K

Measuring range: .01 - max. 20 mg/L

Upot: 0 to 1000 mV

Reference electrode: silver/siver halide/potassium 
halide solution

Working electrode: platinum

Storage temperature: 14 to 86 °F (-10 to 30 °C)

Max. pressure: 7 psi (0.5 bar) (only with suit-
able adapter)

Water quality: clean water, potable water 
quality

Conductivity: >10 μS/cm to max. 2500 μS/cm

Flow: 2 - 9 g/h (6 - 35 l/h), as con-
stant as possible

Service Life: life of the electrodes in opera-
tion approx. 6 mths, mem-
brane cap service life typ. 1 
yr (reduced by poor water 
quality)

Cross-sensitivity: ozone, bromine, chlorine diox-
ide, hydrogen peroxide, strong 
oxidents
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DEPOLOX® 5 MEASUREMENT MODULE

1.3 Scope of Supply

1.3.1 Standard

Depending on the individual order, the scope of supply includes the fol-
lowing:

Elctronic module SFC
including accessories set and mounting set, comprising of:

4x screws Ø 5mm• 
4x dowels Ø 8mm• 
4x washers• 
3 multiple seal inserts 2x6mm• 
3 multiple seal inserts 4x5mm• 
3 reducing sealing rings Ø 8mm• 
4 bolts for multiple seal inserts 5mm• 
2 bolts for multiple seal inserts 6mm• 
DIN rail• 

1.3.2 Options

Flow block assembly

Depolox• ® 5 analyzer
VariaSens™ sensor• 
Y flow-through adapters• 
Mirco/200• ® and Deox/2000® analyzers

Sensor measuring module kit including accessories

pH• 
Redox• 
Conductivity• 
Fluoride• 
Free chlorine (FC1)• 
Chlorine dioxide selective (CD7)• 
Ozone selective (OZ7)• 
Total chlorine (TC1)• 
Depolox• ® 5 3-electrode cell
Depolox• ® 3 plus 3-electrode cell with PT 100
mA/V input card• 
Micro/2000• ® analyzer
Deox/2000• ® analyzer

NOTE: All sensor measuring modules are avilable with or without 
Process Control option.
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DEPOLOX® 5 MEASUREMENT MODULE

1.4 Description

1.4.1 Versions

The SFC and MFC are available in two different versions, each in two 
voltage variations:

100 to 240 VAC• 
24 VDC• 

Depending on the application, the SFC can be operated either without 
a flow block assembly (no sensor measuring module) or in connection 
with a flow block assembly and sensor measuring module.

Flow Block Assembly

The flow block assembly is available in different versions:

Depolox 5• 
VariaSens• 
Various Y flow-through adapters• 
Micro/2000• 
Deox/2000• 
Strantrol flow assembly• 

        

A   Membrane sensor for free chlorine FC1, total chlorine TC1, chlorine dioxide CD7, ozone OZ7
B   Redox
C   Fluoride or conductivity
D   pH
E   3-electrode sensor (single rod glass electrode)

  Figure 1.2 - Depolox 5

A

E

B

CD
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DEPOLOX® 5 MEASUREMENT MODULE

1.5 Design

1.5.1 Overall Design

The SFC unit is a modular design and can be equipped with various types 
of measuring modules. Several SFC modules can be installed next to each 
other on a DIN rail or using surface moutning brackets.

Figure 1.3 - SFC Cl2 with Depolox® 5 flow block assembly

A B C

A Depolox® 5 flow block assembly

B Sensors

C Electronic module SFC
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DEPOLOX® 5 MEASUREMENT MODULE

1.5.2 SFC Electronic Module

The SFC electronic module consists of a plastic housing with a remov-
able cover.

The housing contains:

IC board• 
Housing ducts for the cables of the sensor measuring modules• 
the cable glands• 
the sensor measuring module (optional)• 

Figure 1.4 - SFC basic with card and cable

A

B

C

D

E

A IC board

B Cable glands

C Housing ducts for the cables of the 
sensor measuring modules

D Slot for sensor measuring module

E Housing
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DEPOLOX® 5 MEASUREMENT MODULE

1.5.3 Depolox® 5 Flow Block Assemby

The Depolox® 5 flow block assembly contains the following:

Cell body with cover• 
Flow control valve• 
3 electrode cell for Cl• 2, ClO2, O3, or KMnO4

Multi-sensor• 
Drain• 
Fine filter (For use only when membrane sensors are used.)• 
Sample water inlet with check valve and ball valve• 

Two clips are installed in the housing cover. Insert these clips into the rear 
panel of the housing. Insert one clip into the upper catch to attach the 
sensor. Insert the second clip into the center catch in order to measure 
the buffer or calibration solution using the plastic cups provided.

The cell body can be equipped with up to five sensors.

  

Figure 1.5 - Depolox® 5 flow block assembly cutaway model

A Cell body with cover

B Plastic housing

C Flow control valve

D 3 electrode cell for Cl2, 
ClO2, O3, or KMnO4

E Drain

F Ball valve

G Fine filter

H Lower clip and cup

I Multi-sensor

J Upper clip

K Sensors

A

B

C

D

E

F

K

J

I

H

G
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DEPOLOX® 5 MEASUREMENT MODULE

1.5.4 Sensor Measuring Module

The sensor measuring module consists of:

Sensor (Not with 3-electrode cell Depolox• ® 5 electrode cells, 
Micro/2000®, Deox/2000® or mA/V input.)
Sensor cable with watertight housing cable gland (Not with 3-elec-• 
trode cell Depolox® 5 electrode cells, Micro/2000®, Deox/2000® or 
mA/V input.)
Factory-calibrated plug-in card• 

Due to the modular design, sensor measuring modules can be installed 
and configured at any time. All sensor measuring modules for Cl2, pH, 
mV, F-, etc. can be plugged into the module slot. This configuration 
determines the functionality of the SFC, see section 4.2, "Measurement 
Inputs".

 
Figure 1.6 - Example sensor measuring module pH

A Sensor cable

B Housing cable gland

C Sensor

D Plug-in card

A

D

C

B
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DEPOLOX® 5 MEASUREMENT MODULE

SECTION 2 - INSTALLATION

List of Contents

PARA./DWG. NO.

Transport and Storage ............................................. 2.1
 Transport ............................................................. 2.1.1
 Storage ................................................................ 2.1.2
Installation ............................................................. 2.2
 Opening the Housing ........................................... 2.2.1
 Installation with Mounting Rail ............................. 2.2.2
 Installation without Mounting Rail ....................... 2.2.3
Commissioning ....................................................... 2.3
 Installation Guide ................................................ 2.3.1
 Pour in the Cell Sand ............................................ 2.3.2
 Insert the Sensors and Connect ............................ 2.3.3
 Connecting the Sample Water .............................. 2.3.4
 Installing the Fine Filter ........................................ 2.3.5
 Connect the Device to the Power Supply ............... 2.3.6
 Attaching the Labeling Field ................................. 2.3.7
 Mounting the Housing Covers .............................. 2.3.8
System Shut Down ................................................. 2.4
Illustrations
 Dimensions
  Top Hat Rail Assembly,
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2.1 Transport and Storage

2.1.1 Transport

The unit is supplied in standard packaging. During transport the pack-
aged unit must be handled carefully ans should not be exposed to wet 
weather or moisture.

Check that the transport packaging is undamaged. In the event of dam-
age please inform the transport company immediately.

If the device is damaged, please contact the respective Siemens Water 
Technologies agency immediately. Keep the packing until the unit has 
been correctly installed and put into operation.

2.1.2 Storage

Store the unit and the sensors in a dry condition without any residual 
water in a dry place. Storage temperature, see section 1.2, "Specifica-
tions".

2.2 Installation

The device must be protected against rain, frost and direct sunlight and 
should not be installed outdoors. It must be mounted horizontally on a 
flat wall with an ambient temperature of 32 to 122 °F (0 to 122 °C). The 
air in the room should be non-condensing.

2.2.1 Opening the Housing

Remove the housing cover of the flow block assembly, by lightly 1. 
pressing the two buttons on the top of the housing (optional).

Loosen the screws on the cover of the electronic module.2. 

CAUTION: The indication and operator controls on the cover of the 
SFC electronic module are connected to the housing with strain 
relief cables.

NOTE: The device switches off automatically when the cover is re-
moved.

Carefully remove the cover of the electronic module and leave to 3. 
hang on the strain relief cables.

!
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2.2.2 Installation with Mounting Rail (see drawing 50.590.100.030)

Fasten the mounting rail to the wall with two screws.1. 

Hook the electronic module onto the mounting rail so that it is flush 2. 
to the right and fasten to the wall with two screws.

Hook the flow block assembly onto the mounting rail to the left of 3. 
the electronic module and fasten to the wall with two screws.

NOTE: The flow block assembly does not need to be mounted directly 
next to the electronics, it can be mounted on separate mounting 
rail. The exact location limited by available probe cable lengths.

2.2.3 Installation without Mounting Rails (see drawing 50.590.100.040):

If the electronic module and the flow block assembly are to be mounted 
in different places, the modules can be hooked onto suitable tallow-drop 
screws by the top holding fixtures instead of onto the mounting rail. 
Proceed with the installation as described above.

2.3 Commissioning

2.3.1 Installation Guide

Commissioning procedure:

When the unit has been mounted, the sensor measuring module can 
be installed. The electrical connections can then be setup in accordance 
with the required application.

The following table contains the individual commissioning steps in  their 
correct sequence. More detailed information is contained in the chapters 
listed in the "Chapter Referece" column.

NOTE: If this installation sequence cannot be complied with, please 
contact you Siemens Water Technologies service department.
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Commissioning using the example of application 2:

Sequence Task Section Completed
1 Setup electrical connection in accor-

dance with the application.
2.3.6 

2 Install sensor measuring module 1.5.4 & 
2.3.3



3 Insert the sensors and connect 2.3.3 

4 Pour in the cell sand (Depolox 5® only) 2.3.2 

5 Insert fine filter, if membrane sensors 
are used (Depolox 5® and VariaSens™ 
only)

2.3.5 

6 Insert the labeling field in the housing 
cover

2.3.7 

7 Close the housing cover 2.3.8 

8 Check measuring range, adjust if nec-
essary

4.3.1 

Input and output settings:

9 Check flow rate signal settings such as 
signal, unit, factor, format, measuring 
range start and end value, adjust if 
necessary

4.3.1 

10 Check flow rate limit values, adjust if 
necessary

4.3.1 

11 Calibrate the fitted sensors after ap-
prox. 1 hour running-in time

4.4 

12 Switch to operating mode "Auto" 4.4 

2.3.2 Pour in the Cell Sand (only with Depolox® 5 unit)

Close the ball valve on the sample water inlet.1. 

Remove the protection plugs on the cell body cover of the 3-electrode 2. 
cells.

Fill half a cap from the plastic bottle with grit and pour it into the cell 3. 
body (approx. 1/2 cm³ cell sand).

Replace the protection plugs on the cell body cover of the 3-electrode 4. 
cells.

NOTE:  Make sure that the opening is clean; rinse off with distilled 
water, if necessary.

Reopen the ball valve on the sample water inlet.5. 
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NOTE: The system must be recalibrated approx. 4 hours after each 
time the grit is replaced. The calibration must be checked after one 
day.

2.3.3 Insert the Sensors and Connect

Arrangement of the sensors:
 

 

        Depolox® 5 Sensors

A Membrane sensor: FC1, CD7, OZ7, TC1

B Redox

C Fluoride / pH

D Conductivity
       
    Figure 2.1

Remove the protection caps from the sensors.1. 

Install sensors (see figure above) in the cell body cover.2. 

The sensors are marked as follows:

Membrane sensor for free chlorine FC1, chlorine dioxide CD7, ozone and 
OZ7 and total chlorine TC1 (A) marked "DES"

mV: Sensor for Redox, marked “mV” (B)
pH: Sensor for fluoride or pH value, marked “pH” (D) 
μS: Sensor for conductivity, marked “LF325” (C)
Des: Sensor for free chlorine, marked "DES" (E)
F1: Sensor fluoride, marked "F1" (C)

NOTE: Keep the dust protection caps and watering caps of the sen-
sors for subsequent use.

C BD

A
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Arrangement of the plug-in cards and cables:

    
A IC board

B Housing

C Relay terminal

D Sensor cable duct

E Terminal signal inputs/outputs

F Sensor measuring module

G Coding switch IC board

H Connecting plug or terminal at the front panel board
       
     Figure 2.2 - Electronic Module Cutaway

Connecting the sensor cables:

Place the sensor cables with the attached glands into the cable ducts 1. 
of the housing.

Depending on the sensor design, either plug or screw the cable in 2. 
place.

Insert the supplied bushes into ducts that are not in use in order to 3. 
seal housing.

A

B

H

F

G

E

D
C
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2.3.5 Connecting the Sample Water

Depolox® 5 sample water line:

     A B C

A Sample water inlet with ball valve

B Drain on the drain screw

C Sample water outlet

    Figure 2.3 - Flow block assembly cross-section

Connecting the sample water inlet:

NOTE: Never use copper tubing.

The pressure in the sample water inlet must always be within a 1. 
range of 2 to 60 psi (0.2 to 4 bar).

If the inlet pressure is below 2 psi (0.2 bar), a booster pump must • 
be used (see examples for sample water extraction with booster 
pump).

If the inlet pressure exceeds 60 psi (4 bar), a pressure reducing • 
valve must be used.
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To prevent long loop lag times, ensure that the lines in the sample 2. 
water inlet are as short as possible.

An external strainer with a mesh width of 0.5mm is provided for the 3. 
sample water inlet.

With hose connection:

NOTE:  The integrity of the hose screw connection is only guaranteed 
if the following installation instructions are followed!

Release the union nut (A) on the hose screw connection.1. 

Insert the hose (B) until it hits the hose bushing (D).2. 

A Union nut

B Hose

C Locking ring

D Hose bushing

  Figure 2.4 - Hose and housing bushing assmebly

Push the locking ring out until the union nut engages the connect-3. 
ing threads.

A 30° pitch on this side

B Rounding on this side

 Figure 2.5 - Locking ring assembly

A

B

C

D

A B
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    Figure 2.6 - Locking ring for PE hose with 3 clamping points

    Figure 2.7 - Locking ring for PVC hose with 2 clamping points

With rigid pipework:

Connect the sample water pipework to the ball valve connection 1. 
threads.

Ensure that the sample water pipework is installed without mechani-2. 
cal stress.

Connecting the sample water outlet:

NOTE:  Never use copper tubing.

No back-pressure is permitted in the cell body. The sample water 1. 
outlet must be open.

The sample water outlet must be installed so that no siphon effect 2. 
can occur.

Recommendation: Position the outlet above the drain line opening.

Connecting the cell drain:

Ensure that the cell drain screw is always closed.1. 
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2.3.5 Installing the Fine Filter

Insert fine filter with the Depolox® 5 flow through adapters.

NOTE:  A fine filter must be installed when membrane sensors are 
employed. The fine filter is included in the enclosed accessory set.

     
        Figure 2.8 - Fine filter

Release both knurled nuts.1. 

Remove complete filter unit.2. 

Place the fine filter into the filter unit. Ensure that the O-ring is seated 3. 
correctly (insert as far as possible).

Fit the filter unit. Ensure that it is seated in the correct position.4. 

Retighten both knurled nuts.5. 

Filter unit (interior)
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2.3.6 Connect the Device to the Power Supply

WARNING: ONLY AUTHORIZED AND QUALIFIED ELECTRICIANS ARE 
PERMITTED TO INSTALL THE DEVICE AND OPEN THE HOUSING. 
THE DEVICE MAY ONLY BE TAKEN INTO OPERATION WHEN THE 
HOUSING IS CLOSED, AND MUST BE CONNECTED TO PROTECTION 
EARTH. MODIFICATIONS TO THE DEVICE WHICH GO BEYOND 
THOSE DESCRIBED IN THIS MANUAL ARE NOT PERMISSIBLE.

WARNING: THE DEVICE IS NOT EQUIPPED WITH A MAINS SWITCH 
AND IS IN OPERATION AS SOON AS THE SUPPLY VOLTAGE IS AP-
PLIED. AN EXTERNAL SWITCH OR CIRCUIT BREAKER IS NECESSARY, 
(6 A) MIN. THE CONDUCTOR CROSS SECTION OF THE MAINS CABLE 
MUST BE AT LEAST 0.75 MM (AWG 18). WHEN CONNECTING SYSTEM 
COMPONENTS (E.G. DEVICES, MOTORS, PUMPS) AS WELL AS WHEN 
ENTERING OPERATING DATA, THE SYSTEM COMPONENTS MUST BE 
SWITCHED OFF.

CAUTION: To ensure safe and correct commissioning, knowledge 
of the operation, connected electrical load, measurement signals, 
cable assignment and fuse protection of the connected devices and 
machines and the relevant safety regulations is required. The device 
may only be commissioned by qualified and authorized electricians. 
Incorrectly connected devices can be damaged, possibly irrepara-
bly, or cause faults in other equipment when they are switched on 
or in operation. Ensure that the measuring and control cables are 
not confused or make contact with one another. Never connect or 
disconnect any cables to which voltage is applied!

NOTE: A line-side fuse (max. 16 A) in the main supply line is neces-
sary when connecting to 230 V or 115 V.

RECOMMENDATION: Provide an on/off facility for the unit at the in-
stallation site. 6 A is recommended for the line fuse. Observe local 
installation regulations.

Connect system components in accrodance with the application relevent 
wiring diagrams in section 5)

2.3.7 Attaching the Labeling Field

Select the required labeling field depending on what module is 1. 
loaded.

Insert labeling field in the housing cover.2. 

!

!

!
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2.3.8 Mounting the Housing Covers

Ensure that the cable bushes are fitted correctly.1. 

Carefully fit the housing cover of the electronic module and secure 2. 
with the four housing screws.

Carefully place the housing cover onto the flow block assembly and 3. 
snap into place.

2.4 System Shut Down

CAUTION: Danger of uncontrolled dosing of chlorine or pH correction 
medium: Shut down dosing system, close positioner!

NOTE: If the installation site of the flow block assembly is not frost-
free, the system must be shut down prior to any possible frost for-
mation.

Switch off the power supply.1. 

Drain the sample water supply line and drainage line (hold  container 2. 
underneath).

Empty cell bodies and remove grit.3. 

Dismantle the filter housing and/or check valve housing.4. 

When the remaining water has drained from the flow control valve, 5. 
refit the filter housing and the check valve housing.

Remove the sensors from the cell body cover and disconnect from 6. 
the cable.

!
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TOP HAT RAIL ASSEMBLY - DIMENSIONS
Single SFC Analyzer/Controller with Single Wet Side

50.590.100.030
ISSUE 1    12-08
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WALL MOUNT ASSEMBLY - DIMENSIONS
Single SFC Analyzer/Controller with Single Wet Side

50.590.100.040
ISSUE 1    12-08
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R
D

W
H

B
U

2 3 71 4 5 6 8

Connection (sensor) - measurement module

W
RK

RE
F

CN
T

DES
3 pot cells

Depolox 5

DEPOLOX® 5 MEASUREMENT MODULE - SCHEMATIC WIRING

50.585.155.030
ISSUE 0    7-09
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SECTION 3 - SETUP AND CONTROL FUNCTIONS

List of Contents

PARA. NO.

General Information ............................................... 3.1
 Overall Function .................................................. 3.1.1
 Applications ......................................................... 3.1.2
 Controller Outputs ............................................... 3.1.3
 Depolox® 5 Flow Block Assembly ......................... 3.1.4
Measurement Inputs ............................................... 3.2
 Depolox® 5 Flow Block Assembly ......................... 3.2.1
 Temperature Measurement .................................. 3.2.2
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3.1 General Information

The SFC and MFC are special measuring and control devices for use on 
potable water, industrial process water and waste water.

Two different versions of the unit are available which differ in terms of 
their inputs and outputs. Version 1 analyzer or analyzer/controller sup-
ports all of the applications described in secton 1.1. Due to the restricted 
number of inputs and outputs, version 2 works as a controller only (SFC-
SC and SFC-PC).

Typical applications:

Measurement and monitoring of water parameters• 
Flow-controlled potable water chlorination (combi-control)• 
Flow-controlled fluroide dosing (combi-control)• 
pH single feedback closed-loop control• 
Chlorine single feedback closed-loop control• 
Quantity-proportional dosing of disinfectants (ratio control)• 
Quantity-proportional dosing of disinfectants with linearization of • 
the actuator (with positioner)

Possible process measurements (only with applications 1 and 2) are:

free chlorine• 
combined chlorine• 
total chlorine• 
chlorine dioxide• 
potassium permanganate• 
ozone• 
pH• 
redox• 
fluoride• 
conductivity• 
sulfur dioxide• 
soduim bisulfite• 

As an option, two additional control signal inputs can be installed to log 
flow rate and external setpoint using combi-control or ratio control.

NOTE: For the simultaneous recornding of process measurements 
(Cl2, pH, ...) an flow-controlled dosing of chemicals (ratio control, 
combi-control), it is necessaary to use sensor measuring modules 
with the process control option.

The intergrated graphic display shows the following:

Measured values• 
Mode• 
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Bar graph with limit values• 
Setpoint and measuring range• 
Description of customized measuring points• 
etc.• 

The menus are easy to use, displayed in plain text and are slected using 
softkeys.

A mA output and a RS485 bus interface, including Wallace & Tiernan® 
protocol, are available to connect systems. Three different process ap-
plications, which reflect the variety of on-site conditions, are integrated 
into the electronic module to simplify commissioning.

3.1.1 Overall Function

Possible measured values:

Free chlorine*/Cl• 2
++*, potassium permanganate*, chlorine dioxide*, 

ozone* (3-electrode cells)
Free chlorine*, total chlorine*, potassium permanganate*, chlorine • 
dioxide*, ozone* (Micro/2000® 3-electrode cell)
Total chlorine*/Combined chlorine* (membrane sensor)• 
Total chlorine*, sulfur dioxide* (Deox/2000• ® 3-electrode cells)
pH value• 
Redox voltage• 
Conductivity*• 
Ozone* (membrane sensor)• 
Chlorine dioxide* (membrane sensor)• 
Free chlorine* (membrane sensor)• 
Fluoride• 
External mA/V inputs• 
Temperature measurement• 
Actuator feedback• 

The value of the combined chlorine is calculated from the difference 
between the total chlorine and the free chlorine (optional). This requires 
a free chlorine and total chlorine measurement in the same sample 
water.

* These measurements are automatically temperature-compensated.

The Cl2
++ value is a pH-compensated chlorine measurement (optional). This 

requires a pH-measurement in the same sample water as the 3-electrode 
cell (Not applicable to Micro/2000® and Deox/2000®).

The graphic display shows the measured data, limit values and setpoints 
as numeric values, diagrams or a trend line.
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3.1.2 Applications
 
The control functions available are determined by the type of sensor 
measuring modules, and the application selected. See the SFC and MFC 
instruction manuals for application details.

3.1.3 Controller Outputs

Controller outputs for positioners, dosing pumps, pulse pumps, continu-
ous mA output as well as a sample line dosing contact. CAN actuators 
are also supported.

3.1.4 Depolox® 5 Flow Block Assembly

This flow block assembly guarantees a stable measurement signal with:

Robust sensors• 
Constant flow rate with the aid of the flow control valve• 
Hydrodynamic grit cleaning of the Depolox®•  5 flow block electrode
Optimum flow around all sensors• 

The multi-sensor integrated into the flow block assembly  of the Depolox® 
5 monitors the constant sample water flow rate, registers the sample 
water temperature and ensures wide-spread equipotential grounding 
(sample water grounding).

3.2 Measurement Inputs

In principle, the following sensor measuring module types or retrofit kits 
can be installed at the module slot. The sensor measuring modules are 
only supported in applications 1 and 2:

DES - for 3-electrode cell (Depolox® 5)

DES - for 3-electrode cell with PT100 temperature option 
(Depolox® 3 plus)

DES - for free chloring (FC1), chlorine dioxide (CD7), ozone 
(OZ7), and total chlorine (TC1) membrane sensors

DES - for Micro/2000® analyzer with PT1000

DES - for Deox/2000® analyzer with PT1000

pH - pH value

mV - Redox value

F- - Fluoride value

mS - Conductivity

mA/V - Input module
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NOTE: As a 3-electrode cell, Depolox® 5 or Depolox® 3 plus can be 
connected. Both of these sensor measuring modules are available 
with the "Process Control" option (PC).

When the device is switched on, the menus are initialized according 
to the installed sensor module. If the sensor modules are changed at 
a later date, the user menus are automatically initialized when the 
device is switched on. If no sensor measuring module is installed in 
the unit, the message "No measurement available" appears.

The sensor measuring module should be considered as the main mea-
surement, and control functions such as ratio control, single feedback 
closed loop, and combi-control are supported depending on the Process 
Control option.

3.2.1 Depolox® 5 Flow Block Assembly 

Depolox® 5 Flow Block Assembly - 3 Electrode Measurement for Free Cl2, 
ClO2, O3 or KMnO4:

Potable and clean industrial water are disinfected almost exclusively by 
addinf chlorine, chlorine dioxide, ozone or potassium permanganate. With 
the flow block assembly Depolox® 5 with the integrated 3-electrode cell, 
the contents of this disinfectant can be continuously recorded.

A sensor module (“DES” for 3 electrode cells) and terminal strips are used 
to connect the Depolox® 5 flow block assembly to the electronic mod-
ule. Various controller functions are available depending on the slot and 
application selected. The Depolox® 5 flow block assembly is also used 
to install additional sensors, such as pH, Redox, fluoride, conductivity, 
or membrane sensors for free chlorine, chlorine dioxide, ozone, total 
chlorine or combined chlorine.

Mode of operation of the 3-electrode sensor in the flow block assembly 
Deplox® 5:

The measuring cell in the flow block assembly Depolox® 5 is a 3-elec-
trode cell with external potentiostatic control circuit. Working and 
counter electrodes are designed as half-ring electrodes and consist 
of a special platinum alloy. The reference electrode is a silver/silver 
chloride electrode, which is connected to the sample water via two 
diaphragms (pourous membranes). The reference electrode with PVC 
support is immersed into an electrolyte solution. The electrolyte sup-
ply can be replenished during operation if necessary.
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By connecting the 3-electrode cell to the electronic module (DES sensor 
module for 3-electrode cell), a variable Upot cell voltage can be output 
between the working electrode (red) and reference electrode (white) via 
the potentiostatic control circuit. A measuring cell current (μA signal), 
which is evaluated using the electronic module sets itself proportional 
to the disinfectant concentration in the sample water.

A special cleaning sand is filled into the flow block assembly, which 
is circulated by the sample water current and continuously cleans the 
platinum electrodes.

A multi-sensor is integrated into the flow block assembly Depolox® 5 to 
measure the temperature and monitor the flow rate. This is made of a 
stainless steel housing and is used simultaneously as the sample water 
grounding.

3.2.1.1 Depolox® 5 Theory of Operation

The free chlorine that is measured in water for disinfection purposes 
comes in three forms. Free chlorine consists of elemental chlorine (Cl2), 
hypochlorous acid (HClO), and hypochlorite ions (CIO-).

Hypochlorous acid is found in the acidic to neutral pH range undissoci-
ated in water. Only when the pH value rises does it break down into H+ 
and ClO- ions.

To understand the mode of functioning of chlorine as a disinfectant, it 
is necessary to know the chemical reactions that take place when water 
is chlorinated. Firstly there is the hydrolysis of the chlorine. This is the 
reaction of the chlorine with water. When chlorine gas is dissolved in 
water the formation of hypochlorous acid and hydrochloric acid results. 
All other disinfectants based on chlorine also react with water and form 
hypochlorous acid. The hypochlorous acid is the active substance for the 
disinfection process. Figure 3.1 shows the dependence of the form of 
chlorine on the pH value of the water. With rising pH value, the share of 
hypochlorous acid decreases by dissociating to form H3O+ and ClO-. In 
other words, the hypochlorous acid needed as the active substance in 
disinfection becomes less with increasing pH value while the share of 
ClO- ions that are meaningless for disinfection rises.

The Free Chlorine (Bare Electrode) measuring cell consists of a three-
electrode system with external potentiostatic closed-loop control. The 
working electrode and the counter electrode of the half-ring type are made 
of a platinum alloy. A silver/silver-chloride electrode serves as reference 
electrode; the contact between reference electrode and sample water is 
established by two membranes. The reference electrode is mounted in 
PVC brackets and completely submerged in electrolyte.
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The electrolyte container is transparent, thus enabling a visual check to 
be made of the amount of electrolyte in the reservoir. Replenishment 
of the electrolyte is possible without shutting down the measuring cell 
system. A membrane in the plug of the electrolyte reservoir provides the 
necessary equalization of pressure.

The measuring cell is connected to a digital measuring amplifier which 
maintains an adjustable constant potential (Upot) between working and 
reference electrodes by means of potentiostatic closed-loop control.

About 33 l/hr of the water to be analyzed flows past this system of elec-
trodes. The current generated in the measuring cell is directly proportional 
to the concentration of the oxidizing agent in the sample water. This cur-
rent is then passed to the microprocessor-based SFC for processing.

The surfaces of the electrodes are continuously cleaned by a special kind 
of cleaning grit in the electrode cell. The transparent plexiglass body of the 
cell makes it possible to observe the circulation of the grit in the cell.

If a second SFC or MFC is used, a pH-value measurement can be input to 
the chlorine analyzer. With the pH valve, used in conjunction with the 
chlorine measurement, it is possible to correct for variations caused by 
shifting pH.

The following features ensure accurate, repeatable measured data and 
reduce the frequency of zero point recalibration:

• potentiostatic control
• continuous hydromechanical electrode cleaning system
• regulated sample water flow.
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Figure 3.1 - Dissociation characteristics of HOCl and ClO- 
with pH value and showing effects of temperature

3.2.1.2 Adjusting the Measurement Signal Input

The μA signal input of the  Depolox® 5 flow block assembly is adjusted 
on the sensor module as follows:

The Depolox® 5 flow block assembly measuring cell current (μA cur-
rent signal) is directly proportional to the disinfectant concentration 
in the sample water. Depending on how the Depolox® 5 flow block 
assembly is used, the μA measuring range on the sensor input must 
be adjusted according to the operating conditions.

NOTE: The μA measuring range setting depends on the cell, disin-
fectant concentration and the type of disinfectant. 

3.2.1.3 Setting Guideline

The difference between the μA cell current at 0% disinfectant (or sample 
water stop) and the maximum measured value must be within the fol-
lowing μA measuring ranges:

0–70 μA• 
0–100 μA (factory setting)• 
0–200 μA• 
0–1000 μA• 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1677 of 1899



WT.050.585.001.UA.IM.0709 37

DEPOLOX® 5 MEASUREMENT MODULE

NOTE: Select a higher μA measuring range for a correspondingly 
high concentration of disinfectant. With the Depolox® 5, a μA value 
of approximately 30 μA per 1 mg/l chlorine should be taken as a 
guide value.

The “μA Meas. Range” parameter can be modified in the “Meas. Range” 
menu of the respective module.

3.2.1.4 Setting the Upot Potential Voltage

A variable potential voltage is output between the working electrode 
and the reference electrode. If a disinfectant other than Cl2 is used, the 
potential voltage must be adjusted:

Chlorine• 250 mV (factory setting)

Chlorine dioxide, ozone,• 
      potassium permanganate

300 mV

     
The “Upot” parameter can be set in the “Meas. Range” menu of the re-
spective module.
 

3.2.1.5 Installation Notes

The following must be taken into account when installing the 3-elec-
trode measurement:

Select the sample water extraction point that guarantees a proper • 
mixture of disinfectant and a bubble-free sample water flow.

Keep the sample water extraction line as short as possible. • 
 
NOTE: No water carrying lines made of copper piping may be installed. 
These would distort the measurements.

The sensor can be calibrated for the first time after approximately • 
two to three hours of run time. 

NOTE: The calibration must be checked after one day. 

3.2.2 Temperature Measurement

The IC board of SFC has a temperature measurement for connecting a PT 
1000 sensor (multi-sensor). This temperature measurement is used for 
temperature compensation of the "DES" module and pH measurement. 
The temperature is shown on the main display and can be calibrated if 
necessary. The measuring range is 0 – 50 °C. The unit may be adjusted 
to °F.
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SECTION 4 - OPERATION
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4.1 Display and Operator Controls

Graphic display and operating panel

All information is shown on the graphic display. 
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        Figure 4.1 - Graphic display

The SFC and MFC are operated with nine keys. The software function is 
controlled with the top three keys (softkeys). 

� � �

       Figure 4.2 - Operating panel

The exact depiction of the individual parameters on the graphic display 
is described in section  4.3, Menu Structure.
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Operator Controls

Softkey
Activate the function shown on the • 
graphic display with the keys.

Up
Move up one level.• 
Display the previous option.• 
Increase the value.• 

Down
Move down one level.• 
Display the next option.• 
Decrease the value.• 

Left/right
Change the column in the menu.• 
Change the position in the displayed • 
value (cursor menu).
Move forwards or backwards by six • 
hours in the trend graph.

ESC
Escape

Cancel the entry without saving the • 
new value.
Move up one menu level.• 

Enter/Acknowledge
Acknowledge alarm message. • 
Set the running delays to zero.• 
Delete adaption error.• 
Acknowledge max. dosing time to re-• 
activate dosing.
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4.2 Notes On Operation

During operation observe the following points:

Check your entry and modifications before exiting the menu.• 
Only press the keys with your fingers, never with hard or pointed ob-• 
jects such as pencils, etc. This could damage the sealed keypad.

4.2.1 Operation

You have the following options starting from the basic display (the basic 
display is opened by pressing the "ESC" key in the menu four times):

Switch between the basic 
displays and trend graphs

Press the up or down key• 

Select menu Press the “MENU” softkey to select the • 
menu
Press the “CAL” softkey to calibrate• 
Press the “MODE” softkey to set the • 
operating mode

Select a menu item in the 
menu display

Select the menu item with the arrow • 
keys (arrow in front of menu item)
Confirm the selection with “ENTER”• 

Change/enter displayed 
parameters

Select the parameter with the arrow • 
keys (arrow in front of parameter)
Confirm the selection with “ENTER”• 
Change/enter the display with the up • 
or down arrow keys
Confirm the entry with “ENTER”• 

Cancel entry Press the “ESC” key to exit the menu item. • 
Entries which have not been confirmed 
are reset to their original settings.

Reactivate password pro-
tection

This function is only active when a pass-
word has been programmed.

Change/enter displayed parameters• 
Block the system entry with the “LOCK” • 
softkey in the menu display

Exit the menu item Press the “ESC” key• 
      or

Press the “BACK” softkey• 
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4.3 Menu Structure

The SFC has various menus:

Main menu• 
Module type, e.g. Cl• 2 free 1
Inputs/Outputs• 
Alarms• 
System• 
Diagnosis• 
Calibration• 
Mode• 

Display of these depend on the number of sensor measuring modules 
installed.

The “Calibration” and “Mode” menus are opened with the corresponding 
soft keys directly from the basic display. All other menus can be accessed 
with the “MENU” softkey.

The following pages show the eight individual menus. The displays con-
tain the default settings.

NOTE: The actual displays on your device can vary from those il-
lustrated. The displays and menus depend on the number of sensor 
measuring modules installed and the selected settings.
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4.3.1 Main Menu

Basic display 1
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Basic display 2

Basic display 3

Trend graph 1

Trend graph 2
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Basic Display 1
Top status line

System name• 
Digital inputs activated• 
Password protection activated• 
Time• 

Center display range

Mode• 
Measured value, e.g. free chlorine (mg/l) as a digital display with • 
module designation (optional)
Flow rate display Wq• 
Alarm relay display• 
Control output• 
Fedd delay (s), e.g. following sample water stop or change of • 
mode from manual to automatic
Fault message (instead of positioner feedback, temperature and • 
feed delay) In the case of several fault messages the display al-
ternates.
Sample water temperature (°C)• 

Bottom status line

Softkey display• 

Basic Display 2
Top status line

See basic display 1• 

Center display range

Mode• 
Measured value display with bar graph display• 

Bottom status line

See basic display 1• 
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Basic Display 3
Top status line

See basic display 1• 

Center display range

Measured value display• 
Flow rate display• 
Controller-specific input/output variables, such as Yout, Ypi, Xd, • 
dosing capacity DL depending on Wq, setpoint value Wi/We

Bottom status line

See basic display 1• 

Trend Graph (2 max.)
Top status line

Unit and type of the selected measurement parameter• 
Date of the displayed diagram• 

Center display range

6-hour trend graph (can be scrolled back by up to 30 days with • 
option SD card)

Bottom line

Softkey display• 
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Module Type -  Menu
Display using the example of a free chlorine measurement.
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Basic display

Menu select

Module type menu

Control

Actuator

Ym calibration Man-
ual

Setup

Parameter

Measuring range

Limit value 1
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Module Type -  Menu
Display using the example of a free chlorine measurement.


 
 
 � � � � 2 
 

 
 
 
 $ � � % 
 
 


� / 0 . - � / � �

1 � �

� � � � +

1 + �

� A � � � %


 $ � � % 


� � 


 
 
 � � � 7 � 
 


+ ) � � � # � � � % # � � � + $ �

� � 8 8

+ � ) & � � � � � # +

� 	 � � � � � ? � � � � , �

� � + � % � � � � � #

� � � � � % � � � +

� # � ) 2 � � � � #

� 	 � � � % � � � +

% � � 8 � � 0 � � � � # �

� � 	 � � % � � � +


 
 
 � � � � 2 
 

 
 
 
 $ � � % 
 
 


6 � * 1 � � 
 � , � � 
 � . � &


 
 
 � � � 7 � 
 



 $ � � % 


� � 

�

�


 
 
 � � � � 2 
 

 
 
 
 $ � � % 
 
 


, � % � � � � � � � � �

� / � �

, ) 6 � � � � � � � � � �

� � � �

7 2 + � # & # + � + � �

� � 
 �

, � % � � � �

� / � �

, ) 6 � � � �

� � � �

7 2 + � # & # + � +

� � 
 �

� , * , 0 
 5 � � / � � 
 �

�


 $ � � % 


� � 

NOTE: The displayed menus and selection parameters depend on 
the number of sensor measuring modules installed and the selected 
application. All the parameters illustrated here are not displayed at 
the same time.

Basic Display
Refer to main menu

Selection Menu
Display of all available menus

Module Type (1) Menu
Display of all available settings for module type 1

Limit value 2

Auto-tune

MW inlet disinfection
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Control
Control mode Combined/ratio/single feedback (com-

bined and ratio only available with 
modules with PC option)

Setpoint Measuring range

Setpoint source internal / external / internal with DI 2/ 
external with DI 2

Dosing factor 0–100%

Dos. fact source internal / external / internal with DI 3/
external with DI 3

Yout-factor 1.0 - 4.0

Actuator
Control output Positioner with Ym

Positioner without Ym

CAN-Bus actuator

Dosing pump 2p.

Dosing pump 3p.

Solenoid pump 2p.

Solenoid pump 3p.

Analog output 2p.

Analog output 3p.

Dosing contact

CAN slave addresses ---(off), 00...31

Tp 10 s - 180 s (60 s)

Ty 10 s - 180 s (90 s)

Sample time T 1 - 20 s

Ym calibration Auto

Ym calibration Manual

Ym calib. points 2, 3, 6, 11

max. Pulse/min 100/120/140/160/180

Hysteresis Depending on measuring range 0.01 - 
0.50 / 00.1 - 5.0 / 1 - 50

min. ON 1min00s - 59min59s
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Setup
Flow source Off / flow rate measured value

Flow direction direct / inverse

Control variable 2 Off / measured value X

X direction direct / inverse

Control direction direct / inverse

X factor 0.1 to 4.0

Ymin 0–100%

Ymax 0–100%
    

Parameter
Xsh 0.0 to 5.0 %

Tconst 30 s – 10 min

Tvar 30 s – 10 min

Max. lin. corr. 0–100%

Control factor 0.1 to 10

Xp 1–1000%

Tn 0.0 to 100.0 min

Measuring Range
Measuring Range

 
Adjustment of the measuring range: 
Cl2 (Depolox® 5) 100 / 200 / 500 μg/l
   1.00 / 2.00 / 5.00 / 10.0 / 20.0 / 50.0 / 100 / 200 mg/l

Sensor Type

Definition of the sensor at 3 electrode cells:
free Cl2, Cl2

++, ClO2, O3, KMnO4

Cl2   mg/l, μg/l, ppb, ppm

Sensor modules:
000.0 / 00.00 / 0000

Upot

Adjustment of the potential voltage at 3 electrode cells:
0–1000 mV

Cl2

Cl2

Cl2
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μA Measuring Range

Selection of the μA signal measurement range for 3 electrode cells 
and membrane sensors:
70 μA, 100 μA, 200 μA, 1000 μA

CAN Address pH

only for sensor type Cl2
++: 

Assignment of which pH module will be used to compensate for the 
Cl2measurement. The pH value is obtained via the CAN bus.
 

Limit Value 1
Min I within measuring range

Max I within measuring range

Min II within measuring range

Max II within measuring range

Hysteresis Depends on measuring range 0.01 to 0.25 / 
00.1 to 05.0 / 1 to 50

Limit Value 2
Min Ym/Yout 0–100.0% (not in single feedback closed-

loopcontrol)

Max Ym/Yout 0–100.0% (not in single feedback closed-
loop control)
Ym is only output if the actuator feedback is 
present, otherwise the controller output is 
Yout

Hysteresis 0.1 to 5.0%

Min Ypi 0–100.0% (for combi-controller only)

Max Ypi 0–100.0% (for combi-controller only)

Hysteresis 0.1 to 5.0% (for combi-controller only)

Adaption
Adaption is only available for single feedback closed-loop control 
with “DES” modules.

Tu   1–3600 s (60 s)
Ts   0.1 to 480.0 min (10 min)

Cl2

Cl2
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Diagnosis - Menu
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Diag. Module type (1)
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Dosing average
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Basic Display
Refer to main menu

Menu Select
Display of all available menus

Diagnosis
Display of all available diagnosis displays

Diagnosis (1-4) Using the Example of Cl2
(Scroll with softkey “-->”)

Calibration Data of 3-electrode Sensor for Cl2, KMNO4, O3, ClO2, Cl2
++

Calibration data with the date and time of the last 5 calibrations (1-5)
Zero    Zero point signal of the measuring cell
DPD mg/l   μA-signal based on 1 mg/l
act. (I)   Current μA sensor signal

Diagnosis Dosing Average
Displays the dosing average of the previous hour, day, week, 
month.
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Diagnosis - Menu
 “Diagnosis Menu“ continued 
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Inputs/Output Diagnosis
Information on

The assignment of the mA outputs• 
The current mA output in mA and %• 
The current switching conditions of the relays:• 

  Relay off    Relay on
The selected application• 
Display the option (Opt = 1 -> withprocess control, Opt = 0 -> • 
without process control)
The send/receive condition of both interfaces RS485, RS232, • 
CAN external and CAN internal
The current switching conditions of the digital inputs 1 and 2• 

Second Display - Input/Output
Information on

The current input signal of the flow rate measurement (Wq)• 
The current input signal of the external setpoint (We) or external • 
dosing factor (ext. DF) DF
Temperature display• 
Feedback signal display• 

Third Display - Input/Output
Information on

Measured value module• 
Combi-control Yout in %• 
Ypi-share of Yout in %• 
Control deviation Xd in %• 
Dosing rate (DL) in % acc. to the current flow rate from the dos-• 
ing factor table
nL delay until new DL value is accepted in the dosing factor table • 
(entry at 120)

Dosing Factor Diagnosis
Displays the learned DL dosing factors for the combi-control output 
depending on Wq (display in 5% increments). 
N describes the training meter, how often a dosing factor was learned 
for this Wq value. This table can be displayed as a diagram (toggle 
with the --->  key).

Software Version Diagnosis
Displays the software version of the front panel boards of the sen-
sor measuring module and the IC boards.
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Calibration - Menu 2.1
Refer to  section 4.4,  “Calibration”.
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Basic Display
Refer to main menu

Calibration
Display of all available calibration options

Module Type Calibration Cl2 free, Cl2
++, ClO2, O3, KMNO4

Cal. zero   The “ENTER” softkey sets the display 
    to “0.00 mg/l”
Cal. residual  within measuring range

Temperature Calibration
Calib. temperature  32 to 122 °F (0 to 50 °C)
Unit   °C / °F
Temp. sensor  Switching automatic temperature
    compensation on or off, selection of
    the internal temperature sensor
    (temperature input IC board), or
    sensor measuring module (temp-
    erature input sensor measuring module
    option). With the PT 1000 switched off,
    a manual temperature value can be
    entered in the calibration menu when
    a pH measurement is taken.
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4.4 Calibration

CAUTION: The electrode fingers or membranes on the sensors are 
extremely sensitive. Do not touch, soil or damage them.

NOTE: To prevent loss of control during calibration, the “Hold func-
tion” in the system/common menu should be set to “On” (mA-outputs 
and controller outputs then remain constant during calibration). To 
determine how often you must calibrate, refer to section 5.1, Main-
tenance Schedules. 

Calibration Aids Depolox® 5 and VariaSens™
Two clips are installed in the housing cover. These clips can be inserted 
into the rear panel of the housing. The clip (A) for the sensor will be 
inserted into the upper catch. When the electrodes are calibrated in 
the beaker with the calibration solution, the second clip (B) will be 
inserted into the catch (left figure). The lower clip position is provided 
for calibrating with the calibration solution bag (right figure).

  

      

A Upper clip
B Lower clip

              Figure 4.3 - Fastening clips

4.4.1 Temperature Calibration

Starting from the basic display in the main menu select the “Calibra-1. 
tion” menu.

Select the “Temperature” menu item2. 

The “Calib. temperature” window appears on the graphic display.

Select “Cal. temperature”.3. 

Perform comparative temperature measurement4. 

!

A

B

A

B
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Open the menu with the “Enter” key and enter the ascertained value 5. 
with the arrow keys.

Save the value by pressing the "Enter" key.6. 

NOTE:  °C or °F can be selected in the “Temp. unit” menu. The required 
temperature input can be selected or switched off in the "Temp. 
sensor" menu.

4.4.2 3-electrode Cell Depolox® 5 Calibration

Calibration of the 3-electrode cell for Cl2, KMnO4, O3, ClO2 and Cl2
++ (pH-

compensated).  Before Cl2
++ calibration, it must be ensured that the pH 

measurement is calibrated correctly. During calibration of the 3-electrode 
cell, perform a zero point calibration and a measurement value calibration. 
The calibration process is nearly the same for chlorine, chlorine dioxide, 
ozone and potassium permanganate. The difference lies in the fact that 
some of the reagents are measured with a photometer and others with 
a color meter.

Zero Point Calibration

Starting from the basic display in the main menu select the “Cali-1. 
bration” menu.

Select the measurement to be calibrated from the menu, e.g. 2. 
Cl2 free.

Select the “Cal.zero” parameter.3. 

Close the ball valve on the sample water inlet.4. 

NOTE: When the sample water supply has been stopped, 
the display first drops rapidly, and after approximately one 
minute slowly approaches zero. During commissioning it is 
essential to wait for 5 minutes, even if the display should 
show “0.00” or flash after a few seconds.

Wait until the displayed value or the μA sensor signal no longer 5. 
changes for at least one minute. It is possible the display may 
show a negative value.

Press the “ENTER” softkey to set the display to zero and press 6. 
“Enter” again to save the value.

Press the softkey "back".7. 
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Zero Point Calibration with Disinfectant-Free Water

If disinfectant-free water (e.g. by switching off the dosing system) 8. 
is available, zero point calibration can be performed with it. To 
do this, switch off the dosing system and perform steps 1, 2, 3, 
5 and 6. The delay times for sample water extraction and dosing 
must be observed here (waiting time).

Open the ball valve on the sample water inlet.9. 

Measurement Value Span Calibration

After zero point calibration, wait at least 2 minutes.10. 

Extract a specimen of the sample water.11. 

Determine the free chlorine, ozone, chlorine dioxide or potassium 12. 
permanganate content.

Select the parameter “Cal. residual” and confirm with “Enter”.13. 

Open the menu with the "Enter" key and enter the ascertained 14. 
value withthe arrow keys. Then save with the "Enter " key.

Press the softkey "Back" several times until the main display is 15. 
shown.

This concludes the calibration.

NOTE: In the span calibration of the Cl2
++ measurement, the calibra-

tion value should be greater than or equal to 25 % of the measure-
ment range.

4.5 Errors and Remedies

Error Messages

The following table shows and explains all possible error messages which 
can be displayed. If several errors occur at the same time, the correspond-
ing messages appear alternately in succession. When the error has been 
remedied, the error message is automatically deleted.

If you are unable to remedy the error yourself, please contact your local 
Siemens Water Technologies service department.
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Table 4.1 - Error Message

Error message Cause Remedy

Measured value 
display flashes

Measured value is 
outside the measuring 
range

Check measuring range 
and change, if necessary. 
Check dosing or control-
ler settings

DI  I  flashes Sample water flow 
recently insufficient
(delay running), signal 
at the signal input DI I

Check sample water flow 
rate (approx. 33 l/h)

DI  I  Permanent 
display

Sample water flow 
insufficient for some 
time (delay elapsed)

Clean or replace the pre-
liminary filter

Multi-sensor incorrectly 
connected or defective

Zero ? In 3 electrode cells
Sensor has zero current
> +5 μA or < -5 μA

Electrodes in the 3 
electrode cell are soiled; 
clean and service, if nec-
essary

Sample water is turned 
off or sample line leaks

Upot potential voltage 
set incorrectly; change, if 
necessary

Calibration ? In 3 electrode cells and 
membrane sensors
Slope error - the sensor 
current based on 1 mg/l 
has fallen below the re-
quired minimum
In measuring range:
10 μA: in. 0.04 μA/mg/l
70 μA: in. 0.2 μA/mg/l 
100 μA:min. 0.4 μA/mg/l 
200 μA: min. 2 μA/mg/l 
1000 μA: min. 4 μA/mg/l

Check whether there are 
air bubbles on the mem-
brane sensor and remove, 
if necessary

Service membrane sen-
sors - replace electrolyte/
membrane cap

Clean 3 electrode cells, 
replace cell sand
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Table 4.1 - Error Message (Cont’d)

Error message Cause Remedy

Cl2
++? pH <6 or pH>8.75

pH measurement via 
CAN bus is not available

Check pH measurement 
Check CAN addresses/seg-
ment, check setup of CAN 
bus 

Temperature? Interruption in the 
temperature sensor or 
cable

Check multi-sensor and 
cable

Temp. mod? Temperature measure-
ment of the sensor 
measurement module 
is faulty Interruption in 
the temperature sensor 
or cable

Check the temperature 
sensor and cable

Cl2 comb? Cl2 measurement 
via CAN bus is not 
available

Check CAN addresses/
check segment, check 
setup of CAN bus

Cell ? In 3 electrode cells:
Chlorine sensor not con-
nected properly
No sand cleaning
Sensor, sensor cable or 
sensor module defective
Sensor measuring mod-
ule μA measuring range 
exceeded

Connect sensor correctly.
Check sand cleaning; add 
if necessary
Check the sensor, sensor 
cable or sensor module, 
replace if necessary

Select higher μA measur-
ing range

Module? Sensor module was re-
moved
Sensor module defective

Refit or replace the sensor 
module

Range? Min/max limit value is 
outside the measuring 
range

Check the min/max limit 
values and change, if nec-
essary
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Error

The following table shows and explains possible errors which can occur. If 
you are unable to remedy the error yourself, please contact the Siemens 
Water Technologies service department.

Table 4.2 - Errors

Error Cause Remedy

No indication on 
device

No power supply External switch or fuse off

Device fuse defective Check the power supply 
and replace fuse

Housing cover is fitted  
incorrectly

Check, fit the housing cov-
er correctly (cable possibly 
trapped)

Displayed/output 
value incorrect

Change on sensor or in 
the sample water

Calibrate

Measured value 
display not avail-
able, although 
the appropriate 
measuring mod-
ule is installed

Measuring module de-
fective or fitted incor-
rectly

Check, refit module cor-
rectly, replace measuring 
module
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SECTION 5 - MAINTENANCE

List of Contents

PARA. NO.

Maintenance Schedules .......................................... 5.1
Maintaining Depolox® 5 Flow Block Assembly .......... 5.2
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5.1 Maintenance Schedules

The following maintenance schedules are recommendations only. Ad-
here to the appropriate standards, regulations and locally applicable 
guidelines.

Task Period/Interval

Depolox® 5 flow block assembly
Check for leakages Weekly

Comparative measurement, calibrate if nec-
essary

Weekly/
acc. to guidelines

Check electrolyte level Weekly

Check cell sand Weekly

Clean fine filter if membrane cells are used Every two months
(depending on water quality)

Change cell sand Every six months

Change electrolyte Every six months

Change pourous element Every six months
(depending on water quality)

Checking For Tightness
Check the entire measuring device including all screw connections 
for leakage. Repair any leakage points immediately.

NOTE: Air bubbles in the sample water influence the measuring 
accuracy. The cause must be determined and remedied.

Checking the Cell Sand
Check that there is sufficient sand in the cell body. The cell sand 
must be swirled around in the bottom section of the cell body. The 
cell sand is necessary for cleaning the chlorine sensor electrodes 
and must be replenished or replaced when required. (Refer to 
section 2.3.2 "Pour in the cell sand" and "Changing cell sand with 
3-electrode cell."

NOTE: When fresh sand is replenished, the electrode current 
may increase slightly for approximately 3 hours. Do not calibrate 
during this time. You must calibrate each time the cell sand is 
replaced. The calibration must be checked after one day.
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5.2 Maintaining Depolox® 5 Flow Block Assembly

Changing Cell Sand in Depolox® 5 3-Electrode Cell
The cell sand required for constant cleaning of the electrodes grinds 
itself down over time until it is very fine. It must be replaced regularly. 
Cell sand is delivered in a plastic bottle:

Remove Depolox® 5 flow block assembly cover.1. 

Close the ball valve on the sample water inlet.2. 

Open the drain valve and drain the cell body (hold container 3. 
underneath).

Close the drain valve when the cell body is empty.4. 

Remove the sensors. Remove sensor cable from the sensors.5. 

Loosen the lower cap on the 3 electrode cell.6. 

Remove the signal cable.7. 

Unscrew the upper knurled nut on the electrolyte container.8. 

Using the electrode mount, push the electrolyte tank downwards 9. 
out of the cell body.

Wash the cell sand out of the electrode mount or flow distribu-10. 
tor cap.

Using the electrolyte container, insert the electrode mount back 11. 
into the cell body or screw the flow distributor cap back on.

NOTE: The cell body’s dowl pin must be locked into place in the 
appropriate hole in the electrode mount.

Screw the upper knurled nut back onto the electrolyte container.12. 

Reconnect the signal cable acc. to color.13. 

CNT Counter electrode Blue point Blue cable

WRK Working electrode Red point Pink cable

Ref Reference electrode (middle) White cable
  

Screw the cap back on.14. 

Fill half a cap from the plastic bottle with cell sand and pour it 15. 
into the cell body (approx. 1/2 cm³ cell sand).
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Reinsert electrodes.16. 

Reopen the check valve on the sample water inlet.17. 

Perform the zero-point calibration after approximately three 18. 
hours running-in time. 

NOTE:  You must calibrate each time the cell sand is replaced. The 
calibration must be checked after one day. We recommend check-
ing and, if necessary, replacing the electrodes and diaphragms 
when replacing the cell sand (see “Replacing electrolyte, refer-
ence electrode and diaphragms (Depolox® 5)”).

Check Electrolyte Level of the Depolox® 5 3-Electrode Cell
Check whether the electrolyte is filled approx. 3 cm over the 1. 
water level (narrowing of the KCL container) and replenish, if 
necessary. To do this, remove the plug in the upper part of the 
electrolyte tank and inject the electrolyte (use the syringe in the 
accessory set).

The diaphragms in the electrolyte tank form the connection 2. 
between the reference electrolytes and the sample water. If 
the sample water quality is poor (e.g. high iron content), both 
diaphragms in the electrolyte housing should be replaced. The 
diaphragms should be white (any coloration is an indication that 
the diaphragms are clogged and should be replaced).

Calibrate after approximately three hours.3. 

NOTE: The calibration must be checked after one day.

Replacing Electrolyte, Reference Electrode and Diaphragms (Depolox® 5)
Remove Depolox® 5 flow block assembly cover.1. 

Close the ball valve on the sample water inlet.2. 

Open the drain valve and drain the cell body (hold container 3. 
underneath).

Close the drain valve when the cell body is empty.4. 

Remove the sensors. Loosen the cable union (hold the cable while 5. 
doing this as it may not be allowed to rotate).

Loosen the lower cap on the 3 electrode cell.6. 

Remove the signal cable.7. 
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Replace Electrolyte (Depolox® 5)
Unscrew the upper knurled nut on the electrolyte container.8. 

Remove the electrolyte tank out of the cell body from below 9. 
using the electrode mount.

NOTE: Wash the cell sand out of the electrode mount "Changing 
the Cell Sand with the 3-electrode cell Depolox 5®".

Remove the electrolyte container from the electrode mount. To 10. 
do this, unscrew the knurled nut in the electrode mount.

Remove the electrolyte container out the electrode mount from 11. 
the top.

Remove the drain plug from the electrolyte container.12. 

Turn the electrolyte container upside down and drain the KCl 13. 
electrolytes by lightly shaking it.

Replacing Reference Electrode (Depolox® 5)
If necessary, replace the reference electrode. The reference elec-14. 
trode can be unscrewed from the electrolyte container. Lightly 
wet the O-ring before installing a new reference electrode.

Replacing Diaphragms (Depolox® 5)
NOTE: The diaphragms, which form the contact between the 
reference electrodes and sample water, cannot be cleaned. If the 
water quality is very good, the porous membranes can remain 
installed for up to three years; they should be replaced thereafter 
(no exceptions). If the sample water quality is poor, the porous 
membranes may be soiled. This influences the measuring ac-
curacy.

Remove both diaphragms from the electrolyte container using a 15. 
suitable tool (e.g. tweezers).

Push new diaphragms into the electrolyte container. Lightly wet 16. 
the O-rings.

Insert the electrolyte container back into the electrode mount. 17. 
Lightly wet the O-ring here as well.

Fill the container with fresh electrolyte (approx. 3 cm above the 18. 
water level or narrowing of the KCl container).

Insert the drain plug into the electrolyte container.19. 
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Insert the electrode mount back into the cell body using the 20. 
electrolyte container.

NOTE:  The cell body’s dowl pin must be locked into place in the 
appropriate hole in the electrode mount.

Screw the upper knurled nut back onto the electrolyte container.21. 

Reconnect the signal cable acc. to color.22. 

CNT Counter electrode Blue point Blue cable

WRK Working electrode Red point Pink cable

Ref Reference electrode (middle) White cable
 

Screw the cap back on.24. 

Fill half a cap from the plastic bottle with cell sand and pour it 25. 
into the cell body (approx. 1/2 cm³ cell sand).

Reinsert electrodes.26. 

Reopen the check valve on the sample water inlet.27. 

Perform the zero-point calibration after approximately three 28. 
hours running-in time. 

NOTE:  Perform a zero-point calibration after one hour running-
in time and, if required, after 24 hours. You must calibrate each 
time the cell sand is replaced. The calibration must be checked 
after one day. Note the electrolyte’s expiration date.

Cleaning/Replacing the Fine Filter
A fine filter must only be installed when membrane sensors are 
employed. The fine filter must be cleaned or replaced in order to 
protect the membrane sensor’s delicate membrane against soiling 
or damage. 
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           Figure 5.1 - Flow block assembly cutaway model

Release both knurled nuts.1. 

Remove complete filter unit.2. 

Remove the fine filter.3. 

To do this, screw corse thread screw slightly into the fine filter and 
pull the fine filter out of the filter unit 
OR
Pry the fine filter with a suitable tool out of the filter unit.

Rinse the fine filter with water, replace if necessary.4. 

Place the fine filter into the filter unit. Ensure that the O-ring is 5. 
fitted correctly (insert as far as possible).

Fit the filter unit. Ensure that it is fitted in the correct position.6. 

Tighten both knurled nuts.7. 

Fine filter
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SECTION 6 - ILLUSTRATIONS

List of Contents

DWG. NO.

Parts
 Depolox® 5 Wetside ...................................50.580.000.010A-D
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AAC6208 DEPOLOX® 5 WETSIDE - PARTS

50.580.000.010A
ISSUE 1    7-08

  NOTE:  FOR PARTS LIST, SEE DWGS. 50.580.000.010B-D.
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AAC6208 DEPOLOX® 5 WETSIDE - PARTS LIST

50.580.000.010B
ISSUE 0    10-06

WHEN ORDERING MATERIAL ALWAYS SPECIFY MODEL AND SERIAL NUMBER OF APPARATUS

KEY NO. PART NO. DESCRIPTION

1 AAC4612 BASE HOUSING

1,92,93 AAC5908 BASE HOUSING, PRE-ASSEMBLED

3 AAC4615 HOUSING COVER

4 AAC5620 PRODUCT ID

5 AAC5374 CABLE CLIP

6 AAC5461 MULTI SENSOR

7 AAC5602 SHUT-OFF VALVE

8 AAC5251 OUTLET CONNECTION

9 AAC4891 LOW CROWN NUT

10 AAC4768 CELL BODY

11 AAA6982 COMPRESSION RING

12 AAC4828 MEMBRANE UNIT

13 AAC4885 O-RING

14 AAC5371 CONTROL VALVE BODY

15 AAC4999 PLASTIC CARTRIDGE

16 AAC4777 V PROFILE CLAMP

17 AAC4801 SQUARE NUT

18 PXE95248 PAN HEAD SCREW

19 P92697 WASHER

20 AAC4840 VALVE NEEDLE

21 P44580G COMPRESSION RING

22 AAC4843 ADJUSTING SCREW

23 AAA5537 O-RING

26 AAC4774 CHECK VALVE HOUSING

28 P92571 O-RING

29 AAA7051 FLOAT, INCLUDES MAGNET

30 PXA95859 BALL

31 PXA95968 O-RING

32 PXA95234 UNION END

33 PXB95968 O-RING

34 AAC4852 FINE FILTER

33,34 AAC6277 FINE FILTER, COMPLETE

35 AAC5605 FILTER HOUSING

36 AAC5002 PLASTIC SELF-TAPPING SCREW

39 AAC5596 SECURING RING

40 AAC4861 DRAIN TUBE
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AAC6208 DEPOLOX® 5 WETSIDE - PARTS LIST

50.580.000.010C
ISSUE 0    10-06

WHEN ORDERING MATERIAL ALWAYS SPECIFY MODEL AND SERIAL NUMBER OF APPARATUS

KEY NO. PART NO. DESCRIPTION

41 PXC95968 O-RING

42 AAC7126 O-RING

43 AAC4858 DRAIN SCREW

44 AAC9550 FLAT GASKET

45 PXA33051 O-RING

46 AAC4795 CELL BODY COVER

47 AAC4906 O-RING

48 P96191 KNURLED NUT

50 P94734 O-RING

51 PXA95542 HOSE BUSHING

52 AAA6901 LOCKING RING

53 PXA95702 UNION NUT

50-53 UXD95821 HOSE CONNECTION PARTS

54 AAC5599 HOSE

55 AAC4996 REDUCING ELBOW

56 AAC6616 ELECTRODE MOUNT

57 P100470 O-RING

58 UXB95818 WORKING ELECTRODE

59 U95614 COUNTER ELECTRODE

60 P39224 O-RING

61 AAC4786 SEALING CAP

62 P100449 O-RING

63 AAC2779 CABLE UNION

64 AAC2821 HEXAGON NUT

65 AAC6817 CONNECTOR CABLE COMBINATION

66 P96931 ELECTRODE CASE

67-69 U95641 DIAPHRAGM COMPLETE

70 U95626 REFERENCE ELECTRODE

71 P94337 O-RING

72 P96208 KNURLED NUT

73 P96766 FLAT GASKET

74 U95949 KCL ELECTRODE SET, 100ml

75 P96206 CONTAINER

78 AAC5581 CLIP, COATED

79 AAC5662 ELECTRODE MOUNT

80 PXD97335 SCREW CAP
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AAC6208 DEPOLOX® 5 WETSIDE - PARTS LIST

50.580.000.010D
ISSUE 0    10-06

WHEN ORDERING MATERIAL ALWAYS SPECIFY MODEL AND SERIAL NUMBER OF APPARATUS

KEY NO. PART NO. DESCRIPTION

81 AAC2551 PROTECTION CAP

82 AAC6139 PROTECTION CAP

83 PXC96112 PROTECTION CAP

84 P96487 PROTECTION CAP

85 AAC5926 PROTECTION CAP

86 AAC5929 PROTECTION CAP

68,90,91 UXB95664 PLUG COMPLETE

92 AAC4609 WALL HOOKS

93 PXB94077 SHEET METAL SCREW

98 AAC5587 BREAKER, 1 PC

98 AAC5590 BREAKER, 75 PC

Accessories P96251 FELT WASHER, TRANSPORT LOCK

Accessories UXD95821 HOSE CONNECTION PARTS, ID 6 x WDG 1

Accessories UXA92119 HOSE CONNECTION PARTS, ID 6 x WDG 3

Accessories AAD4198 ELECTRODE CLEANING SAND “QK”

Accessories UXA95775 MOUNTING SET
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SECTION 7 - COMPLETE DEVICES, RETROFIT KITS & SPARE PARTS

List of Contents

PARA. NO.

Retrofit Sets ............................................................ 7.1
Spare Parts and Consumables ................................. 7.2
Depolox® 5 Retrofit Set ........................................... 7.3
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7.1 Retrofit Sets

3-electrode cell 
DEPOLOX® 5

W2T290010 - Plug-in card with terminals
AAD9568 - with optional Process Control

7.2 Spare Parts and Consumables

Depolox® 5

Electrode 
cleaning 
sand 
AAD4198

Electrolyte
U-95949

Multi sensor
AAC5461

Measuring 
cup 75 pcs 
AAC5590

Cable 
AAC6817

Plug-in card with-
out Process Control 
AAD8221
Plug-in card with 
Process Control 
AAD8218
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7.3 Depolox® 5 Retrofit Set AAC6208 
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7.3.1 Depolox® 5 Retrofit Set Parts List AAC6208 

Part. No. Description
AAC6208 Flow block assembly

AAC5983 Cell body D5-DL, complete

AAC5611 Drain unit

AAC5608 Back pressure unit

UXA95548 Ball seat, complete

AAC6277 Fine filter

AAC6619 Electrode support, complete

AAD4096 Electrode cell, complete, electrode not included

UXB95664 Plug complete

U95641 Diaphragm complete

U86964 Electrode housing

AAC7078 D5-DL accessory set

AAC7084 Spare parts set, BASIS-KIT

AAC7183 Spare parts set, 2 years Operation

AAC7204 Spare parts set, 5 years Operation
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1. INTRODUCTION 
 
 
Thank you for choosing a Powersine DC to AC inverter as your power source. The 
Powersine inverter series are one of the most sophisticated inverters available today. With 
high reliability, efficiency and sine quality as our most important design goals, the Powersine 
inverter series is developed to serve you with safe and trouble free operation for years. 
 
Your Powersine inverter features an advanced micro processor control system with a 
MOSFET power stage and a low loss toroidal transformer. This toroidal transformer in 
combination with well over dimensioned power components, ensures a very reliable 
operation, so that extreme overload conditions, like startup of compressors or pumps, can be 
handled safely. 
 
To get optimal feedback from your inverter while operating, a build in diagnosis system will 
warn you optically by different flash sequences, depending on the error situation. See the 
troubleshooting chapter for the flash sequence table. Also, the inverter will warn you 
acoustically before it’s going to shut down in a low battery, overload or high temperature 
condition (except PS200-xx models). 
 
To get optimal performance and safe operation from your inverter, it must be installed and 
used properly. Please read this manual very carefully, especially the warning and caution 
statements, before installing and using your Powersine inverter. 
 
 
 
2. INSTALLATION 
 
 
 2.1  Placement of the inverter 
 

  
 
 1. Ceiling mounting        :  Not recommended 
 2. Floor mounting        :  OK 
 3. Vertical wall mounting, fan at bottom :  OK (beware of small objects falling through 
                  the ventilation openings on top)    
 4. Vertical wall mounting, fan on top  : Not recommended 
 5. Horizontal wall mounting     : OK 
 
 For best operating results, the inverter should be placed on a flat surface. To ensure a 
 trouble free operation of the inverter, it must be used in locations that meet the following 
 requirements : 
 
 a. Avoid any contact with water on the inverter. Do not expose the inverter to rain or   
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  moisture. 
 
 b. Do not place the unit in direct sunlight or other high temperature environments.   

  Ambient air temperature should be between 0 °C and 40 °C (humidity < 95% non   
  condensing). Note that in some extreme situations the inverter’s case temperature can 

  exceed 70 °C. 
 
 c. Do not obstruct the airflow around the inverter. Leave at least 10 centimeters clearance 
  around the inverter. Do not place items on or over the inverter while it’s operating.  
  When the inverter is running to hot, it will shut down until a safe temperature level is  
  reached to restart the inverter. 
 
 d. Never use the inverter at locations where there is gas or explosion danger, like for  
  example directly on top of batteries. 
 
 e. Do not expose the inverter to dusty environments 
 
 
 2.2  The “Remote on/off” function (PS600-12 up to PS800-48 models only) 
 
 The Powersine 600-12 up to 800-48 models are equipped with “Remote on/off” 
 terminals for connection to an external on/off switch. The two wires of the external switch 
 must be connected to these terminals as indicated below. The slide switch on the  
 frontpanel must be moved to the right (factory setting is left) when operating the unit by a  
 remote switch as shown below : 
 

 max. 50 meters

remote spst
switch

control by remote switchcontrol by local switch

 
 
 The local on/off switch on the frontpanel always overrides the remote switch. So in order 
 to use the remote switch, the local on/off switch must be in the ‘on’ or ‘auto standby’ 
 (ASB) position. 
 

 

CAUTION  
 

 
 
 
MAKE SURE THAT WHEN INSTALLING THE REMOTE SWITCH, THE 
BATTERY IS NOT CONNECTED YET. 
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 2.3  Battery requirements  
 
 For correct operation, the battery voltage should be between 0.92xVnom and 1.23xVnom 
 where Vnom is 12V, 24V or 48V depending on model, and must be able to supply 
 sufficient current to your inverter. The following table displays the recommended battery 
 capacity per inverter type : 
 

Inverter type : Iin at Pnom : Recommended battery cap. : 

PS200-12 18 ADC ≥ 50 Ah 
PS200-24 9 ADC ≥ 30 Ah 

PS200-48 4 ADC ≥ 20 Ah 

PS300-12 26 ADC ≥ 100 Ah 

PS350-24 15 ADC ≥ 60 Ah 

PS450-48 7 ADC ≥ 30 Ah 

PS600-12 47 ADC ≥ 200Ah 

PS800-24 29 ADC ≥ 120Ah 

PS800-48 14 ADC ≥ 60Ah 
 For short time inverter usage the recommended battery capacity can be halved. The inverter shuts down when 
 the battery voltage is below approx. 0.88xVnom or above 1.3xVnom. In a low or high battery situation the 
 inverter is generating one beep per second to inform you about a possible inverter shut down (except PS200-
 xx models). This acoustical message will start at a battery voltage which is close to the shutdown voltage.  
 

 
 

 

CAUTION  
 

ALL 12V INVERTERS MUST BE CONNECTED ONLY TO A 12V 
BATTERY. 
The inverter will not operate from a 6V battery and will be damaged when 
connected to battery voltages higher than 24V. 
ALL 24V INVERTERS MUST BE CONNECTED ONLY TO A 24V 
BATTERY. 
The inverter will not operate from a 12V battery and may be damaged 
when connected to battery voltages higher than 31V. 
ALL 48V INVERTERS MUST BE CONNECTED ONLY TO A 48V 
BATTERY. 
The inverter will not operate from a < 40V battery and may be damaged 
when connected to battery voltages higher than 60V. 

 
 2.4  Connection to the battery 
 
 Unless it is absolutely necessary, TBS advises not to extend the battery wires. Extending 
 the battery wires may increase system losses and can cause inverter malfunctioning. If it 
 is unavoidable to extend these wires, use a wire gauge of at least 1.5 times larger than 
 the ones supplied with the inverter. Maximum recommended battery wire length is approx. 
 3 meters. 
 
 2.4.1 General precautions about working with batteries 
 
  1. Working in vicinity of a lead acid battery is dangerous. Batteries can generate   
   explosive gases during operation. Never smoke or allow a spark or flame in vicinity 
   of a battery. Provide sufficient ventilation around the battery. 
 
  2. Wear eye and clothing protection. Avoid touching eyes while working near batteries.   
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   Wash your hands when done. 
 
  3. If battery acid contacts skin or clothing, wash immediately with soap and water. If  
   acid enters eye, immediately flood eye with running cold water for at least 15   
   minutes and get medical attention immediately.  
   
  4. Be careful when using metal tools in vicinity of batteries. Dropping a metal tool onto 
   a battery might cause a shorted battery and an explosion. 
 
  5. Remove personal metal items such as rings, bracelets, necklaces, and watches  
   when working with a battery. A battery can produce a short-circuit current high   
   enough to weld a ring or the like to metal, causing severe burns. 
 
 

 

 

CAUTION  
 

 
THE RED WIRE MUST BE CONNECTED TO THE POSITIVE (+) 
TERMINAL AND THE BLACK WIRE TO THE NEGATIVE (-) 
TERMINAL OF THE BATTERY. 
Reverse polarity connection of the battery wires can damage the 
inverter! Damage caused by reversed polarity is not covered by the 
warranty. Make sure the powerswitch is in the OFF ‘0’ position before 
connecting the battery. 
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 2.5  Connecting the load 
   
 Before you connect your appliance(s) to the inverter, always check it’s maximum power 
 consumption. Do not connect appliances to the inverter needing more than the nominal 
 power rating of the inverter continuously. Some appliances like motors or pumps, are 
 drawing large inrush currents in a startup situation. In these situations, it is possible that 
 the startup current exceeds the overcurrent trip level of the inverter. In this case the output 
 voltage will shortly decrease to limit the output current of the inverter. If this overcurrent 
 trip level is continuously exceeded, the inverter will shut down and restart within 18 
 seconds. In this case it is advisable to disconnect this appliance from the inverter, since it 
 requires to much power to be driven by this inverter. Note that at higher ambient 
 temperature levels, the overload capacity of the inverter is reduced. 
 
 

 

WARNING  
 

 
 
WHEN CONNECTING MORE THAN ONE APPLIANCE TO THE 
INVERTER, IN COMBINATION WITH A COMPUTER, NOTE THAT IF 
ONE OF THE APPLIANCES IS STARTING UP, IT CAN CAUSE YOUR 
COMPUTER TO REBOOT DUE TO A SUDDEN VOLTAGE DROP.  

 
 

 

CAUTION  
 

 
 
NEVER CONNECT THE INVERTER’S OUTPUT TO THE AC 
DISTRIBUTION GRID, LIKE YOUR HOUSEHOLD AC WALL OUTLET. 
IT WILL PERMANENTLY DAMAGE THE INVERTER! 

 
 
 2.6  Activating the inverter 
 
 When all the above requirements are checked and satisfied and all connections are made, 
 it’s time to turn on your Powersine inverter by pushing the powerswitch in the ‘I’ position 
 (see top label for pushdirection). After a short two tone beep (except PS200-xx models), 
 indicating that all internal circuits are checked, the sinewave shaped output voltage is 

 gently rising until 230V/50Hz ± 2% (or 115V/60Hz ± 3%) is reached. 
 
 When the inverter is not supplying power to an appliance for a longer time, it’s 
 recommended to use the inverter in the "Auto Standby" (ASB) mode to heavily reduce the 
 inverter's own power consumption. In this case the power switch must be pushed in the  
 'II' position. In the ASB mode the inverter will generate a testpulse on it's output once per 
 second, to check if there is a load applied. When the ASB mode is activated (by 
 generating a reversed two tone beep, (except PS200-xx models), the indicator LED will 
 be continuously on for 4 seconds while the inverter outputs a continuous 230V (or 115V) 
 sinewave. After this 4 seconds the continuous output will change to a pulsed output, 
 indicated by a flashing indicator LED. When a load is connected to the inverter output (or 
 switched on) drawing more than approx. 5W, 12W or 15W (depending on model), the  
 inverter jumps to the continuous mode immediately, delivering power to the load. When  
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 the load is disconnected again (or switched off), the indicator LED starts flashing again  
 after 4 seconds, and the inverter jumps back to the pulsed output ASB mode. This way 
 the inverter automatically jumps to a low power 'sleep' mode when there is no power  
 demand on the output. 
 
 Note that some loads like TV/video equipment (with standby mode) and alarm clocks 
 need continuous power so that the ASB mode can not be used. With some small non 
 compensated loads, it is possible that the inverter jumps from continuous output to pulsed 
 output and vice versa all the time. In this case you have to connect a small additional load 
 to the AC output. 
 
 

 
 
 
 

WARNING  

 
IF THE INVERTER JUMPED INTO AN ‘ERROR MODE’ (SEE 
CHAPTER 3.1) DUE TO AN OVERLOAD OR SHORT CIRCUIT, THE 
INVERTER WILL AUTOMATICALLY RESTART AFTER ABOUT 18 
SECONDS. 
In case of an overtemperature error, the inverter will automatically restart 
after it has reached an acceptable temperature. Right before the inverter 
will restart, it will warn you with a short two-tone beep (except PS200-xx 
models). 
NEVER SERVICE THE AC CONNECTIONS WHEN THE INVERTER IS 
STILL RUNNING IN AN ERROR MODE! 
 

 

 

WARNING  

 
THE BUILD IN LARGE ELECTROLYTIC CAPACITORS CAN HOLD 
SIGNIFICANT DC VOLTAGE WHEN THE BATTERIES ARE 
DISCONNECTED. 
To avoid sparks or short inverter operation, it is advisable to switch on 
the inverter for 10 seconds after battery disconnection, before you 
transport the inverter. 
 

 
 
3. TROUBLESHOOTING 
 
 
 3.1  The flash sequence table 
 
 Your Powersine inverter is equipped with a self diagnosis system, to inform you about the 
 cause of inverter shut down. To make this visible the red error/power LED on the 
 frontpanel of the inverter, can flash in four different sequences. The duration, or 
 timeperiod, of this sequence is about 1 second. During this timeperiod the red LED can 
 flash four times in a row at most. The number of flashes in this time period indicates the 
 cause of inverter shut down. 
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 In the next table you can find out what kind of flash sequence belongs to which error. 
 

Red LED conditions :  
 
� = LED flashing 
� = LED ON  
� = LED OFF  
 
Time period (1 second) Type of error  
���� Battery voltage too low, too high (one flash 

per second)  
���� Overloaded or shorted output 

(two flashes per second) 
���� Inverter temperature too high. Cooling down 

(three flashes per second) 
���� Inverter in ASB mode 

(four flashes per second) 

� → Power ON, inverter in normal operation 
 

� → Inverter OFF   
 
 3.2  Acoustical messages (except PS200-xx models) 
 
 To warn you before the inverter might shut down, the inverter is equipped with an 
 acoustical alarm. There are three kinds of acoustical messages depending on the cause 
 of possible inverter shutdown. These messages are related to the red LED blinking 
 sequences mentioned previously. 
 
  Message 1: One beep per second. The battery voltage has reached a too low or too 
       high level. If the battery voltage respectively decreases or increases any 
       further, the inverter shuts down. 
  Message 2: Two beeps per second. The inverter will shut down soon due to an 
       overloaded output. Note that at heavy overloads the alarm will not sound 
       due to too fast inverter shut down. 
  Message 3: Three beeps per second. The inverter will shut down when it’s    
       temperature is rising another three degrees Celsius.  
 
 
 3.3  Troubleshooting guideline 
 

PROBLEM : Inverter is not working (red LED OFF) 

 

Possible cause : Remedy : 
  

Power switch in OFF (0) position Push the power switch in the ON (1) 
position.  

Poor contact between the inverter’s battery 
wires and the battery terminals.  

Clean battery terminals or inverter wire 
contacts. Tighten battery terminal screws. 

Blown inverter fuse The inverter has to be returned for service.  

Very poor battery condition Replace battery 
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PROBLEM : ‘Battery voltage too low or too high’ error keeps on appearing  

  

Possible cause : Remedy : 
  

Poor battery condition Replace battery or charge it first 

Poor connection or inadequate wiring 
between battery and inverter, resulting in 
too much voltage drop  

When extending the battery wires of the 
inverter make sure you use the correct wire 

gauge (≥ 1.5 times larger than the fixed 
battery wires). It’s not advisable to extend 
the battery wires to more than 3 meters. 

General failure in your electrical system (in 
case of no direct battery connection)  

Check your electrical system or consult an 
electrical engineer to check it for you 

 
 

PROBLEM : ‘Overloaded or shorted output’ error keeps on appearing 

  

Possible cause : Remedy : 
  

Inverter is overloaded Make sure that the total power rating of the 
connected equipment is lower than the 
nominal inverter power rating. 

Connected equipment features a bad power 

factor (cosϕ at sinusoidal currents) 

reduce the required power consumption of 
the load. Please note that for example most 
computer loads feature a bad power factor, 
which causes a reduction of the maximum 
output power of the inverter by approx. 
20%. 

Connected equipment causes a short circuit 
at the inverter’s output 

Make sure that the connected equipment is 
not broken or malfunctioning. Check if the 
AC power cord between the inverter and 
the connected equipment is ok. Any 
physical damage on the power cord can 
produce a short circuit. Be careful in these 
kind of situations! 

Connected equipment produces a too large 
inrush current 

Try to power-up connected equipment 
successively, and not simultaneously. Or 
connect the load first and then turn-on the 
inverter. Otherwise stop using the 
connected load, it’s not suitable to drive it 
with this inverter 

 
PROBLEM : ‘Inverter temperature too high. Cooling down’ error keeps on 
appearing 

  

Possible cause : Remedy : 
  

Airflow around the inverter is obstructed Make sure there is at least 10 centimeters 
of clearance around the inverter. Remove 
any items placed on or over the inverter. 
Keep the inverter away from direct sunlight 
or heat producing equipment 
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Too high ambient temperature Move the inverter to a cooler place or 
provide additional cooling by an external 
fan 

 Note : Don’t turn off the inverter when it’s operating in an ‘Inverter temperature too high. 
    Cooling down’ error. The inverter needs this error time to cool down. 
 
 

PROBLEM : Inverter jumps between continuous mode and ASB mode all the time 

  

Possible cause : Remedy : 
  

Connected load is not compensated or the 
ratio between inrush current and continuous 
current is too large. 

Connect an additional load to the output. 

 
 If none of the above remedies will help solving the problem you encounter, it’s best to 
 contact your local TBS distributor for further help and/or possible repair of your inverter. 
 Do not open the inverter yourself, there are dangerous high voltages present inside. 
 Opening the inverter will directly void your warranty. 
 
 
4. WARRANTY / LIMITS OF RESPONSIBILITY  
 
 TBS Electronics (TBS) warrants this inverter to be free from defects in workmanship or 
 materials for 24 months from the date of purchase. During this period TBS will repair the 
 defective inverter free of charge. TBS is not responsible for any costs of the transport of 
 this inverter. 
  
 This warranty is void if the inverter has suffered any physical damage or alteration, either 
 internally or externally, and does not cover damage arising from improper use1), 
 attempting to operate the inverter with excessive power consumption requirements, or 
 from use in an unsuitable environment. 
 
 This warranty will not apply where the product has been misused, neglected, improperly 
 installed or repaired by anyone other than TBS. TBS is not responsible for any loss, 
 damage or costs arising from improper use, use in an unsuitable environment, improper 
 installing of the inverter and inverter malfunctioning. 
 
 Since TBS cannot control the use and installation (according to local regulations) of their 
 products, the customer is always responsible for the actual use of these products. TBS 
 products are not designed for use as cricital components in life support devices or 
 systems, that can potentially harm humans and/or the environment. The customer is 
 always responsible when implementing TBS products in these kind of  applications. TBS 
 does not accept any responsibility for any violation of patents or other rights of third 
 parties, resulting from the use of the TBS product. TBS keeps the right to change product 
 specifications without previous notice. 
 
 1) Examples of improper use are : 
  - Too high input voltage applied 
  - Reverse connection of battery polarity 
  - Mechanical stressed enclosure or internals due to harsh handling and/or incorrect 
   packaging 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1738 of 1899



 

 

 

Powersine dc to ac sinewave invertersPowersine dc to ac sinewave invertersPowersine dc to ac sinewave invertersPowersine dc to ac sinewave inverters 
 

 

 

 

 - 13 - 

  - Backfeed via inverter output from external power source like public grid or generator 
  - contact with any liquids or oxidation caused by condensation 
 
 
5. TECHNICAL DATA 
 
 5.1  Powersine 200-12, 200-24 and 200-48 
 

TECHNICAL DATA 

 

 PS200-12 PS200-24 PS200-48 

Output power1) : @ Ta = 25°C    

       Pnom 175VA 175VA 175VA 

       P10minutes 210VA 220VA 220VA 

       Psurge 400VA 500VA 500VA 

Output voltage 230Vac ± 2% or 115Vac ± 2% 

Output frequency 50Hz ± 0.05% or  60Hz ± 0.05% 

Output waveform True sinewave (THD < 5%1) @ Pnom) 

Permissible cos ϕ of load 0.2 – 1 (up to Pnom) 

Input voltage (± 3% tolerance) :  

       Nominal 12Vdc 24Vdc 48Vdc 

       Range 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximum efficiency 90% 91% 93% 

No load power consumption at 
nominal input voltage 
[ASB] 

< 2.8W 
[0.6W] 

< 3W 
[0.8W] 

< 4W 
[1.2W] 

Operating temperature range 
(ambient) 

-20°C to +50 °C 

ASB threshold Pout = 12W Pout = 15W Pout = 15W 

Protections against Short circuit, overload, high temperature and low 
battery voltage 

Indications (by pre-programmed 
flashing sequences of the power 
LED) 

Power on, short circuit/overload, high temperature, 
high/low battery voltage and ASB mode 

DC input connection Two wires, length 1.5 meters, ∅ 4mm² 

AC output connection IEC-320 AC outlet 

Enclosure body size (l x h x w) 154 x 98 x 130mm (without mounting brackets) 

Protection class IP20 

Total weight 2.4 kg 2.4 kg 2.4 kg 

The inverter complies with the 
following standards : 

See page 16 
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 5.2  Powersine 300-12, 350-24 and 450-48 
 

TECHNICAL DATA 

 

 PS300-12 PS350-24 PS450-48 

Output power1) : @ Ta = 25°C    

       Pnom 250VA 300VA 300VA 

       P10minutes 330VA 360VA 450VA 

       Psurge 700VA 800VA 800VA 

Output voltage 230Vac ± 2% or 115vac ± 2% 

Output frequency 50Hz ± 0.05% or  60Hz ± 0.05% 

Output waveform True sinewave (THD < 5%1) @ Pnom) 

Permissible cos ϕ of load 0.2 – 1 (up to Pnom) 

Input voltage (± 3% tolerance) :  

       Nominal 12Vdc 24Vdc 48Vdc 

       Range 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximum efficiency 91% 93% 95% 

No load power consumption at 
nominal input voltage 
[ASB] 

< 3W 
[0.7W] 

< 3.5W 
[0.8W] 

< 6.5W 
[1.3W] 

Operating temperature range 
(ambient) 

-20°C to +50 °C 

ASB threshold Pout = 12W Pout = 15W Pout = 15W 

Protections against Short circuit, overload, high temperature and low 
battery voltage 

Indications (by pre-programmed 
flashing sequences of the power 
LED) 

Power on, short circuit/overload, high temperature, 
high/low battery voltage and ASB mode 

DC input connection Two wires, length 1.5 meters, ∅ 4mm² 

AC output connection IEC-320 AC outlet 

Enclosure body size (l x h x w) 184 x 98 x 130mm (without mounting brackets) 

Protection class IP20 

Total weight 3.5 kg 3.5 kg 3.5 kg 

The inverter complies with the 
following standards : 

See page 16 

 
 
 5.3  Powersine 600-12, 800-24 and 800-48 
 

TECHNICAL DATA 

 

 PS600-12 PS800-24 PS800-48 

Output power1) : @ Ta = 25°C    

       Pnom 500VA 600VA 600VA 

       P10minutes 600VA 800VA 800VA 

       Psurge 1000VA 1200VA 1250VA 

Output voltage 230Vac ± 2% or 115Vac ± 2% 

Output frequency 50Hz ± 0.05% or  60Hz ± 0.05% 
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Output waveform True sinewave (THD < 5%1) @ Pnom) 

Permissible cos ϕ of load 0.2 – 1 (up to Pnom) 

Input voltage (± 3% tolerance) :  

       Nominal 12Vdc 24Vdc 48Vdc 

       Range 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximum efficiency 92% 93% 94% 

No load power consumption at 
nominal input voltage 
[ASB] 

< 4.8W 
[0.4W] 

< 6.5W 
[0.7W] 

< 8.2W 
[0.5W] 

Operating temperature range 
(ambient) 

-20°C to +50 °C 

ASB threshold Pout = 15W Pout = 15W Pout = 15W 

Protections against Short circuit, overload, high temperature and low 
battery voltage 

Indications (by pre-programmed 
flashing sequences of the power 
LED) 

Power on, short circuit/overload, high temperature, 
high/low battery voltage and ASB mode 

DC input connection Two wires, length 1.5 meters, ∅ 10mm² 

AC output connection IEC-320 AC outlet 

Enclosure body size (l x h x w) 228 x 113 x 163mm (without mounting brackets) 

Protection class IP20 

Total weight 6.2 kg 6.2 kg 6.2 kg 

The inverter complies with the 
following standards : 

See page 16 

 Note : the given specifications are subject to change without notice 
 

 1) Measured with resistive load. Power ratings are subject to a tolerance of ± 4% and are 
  decreasing as temperature rises with a rate of approx. 1.2%/°C starting from 25°C.  
 2) Undervoltage limit is dynamic. This limit decreases with increasing load to compensate 
  the voltage drop across cables and connections. 
 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1741 of 1899



 

 

 

Powersine dc to ac sinewave invertersPowersine dc to ac sinewave invertersPowersine dc to ac sinewave invertersPowersine dc to ac sinewave inverters 
 

 

 

 

 - 16 - 

6. DECLARATION OF CONFORMITY 
 
 

  
 
 
 MANUFACTURER  : TBS Electronics BV 
 
 ADDRESS     : De Marowijne 3 
          1689AR Zwaag 
          The Netherlands 
 
 Declares that the following products : 
 
 PRODUCT TYPE  : DC TO AC SINEWAVE INVERTER 
 
 MODELS     : - Powersine 200-12 
          - Powersine 200-24 
          - Powersine 200-48 
          - Powersine 300-12 
          - Powersine 350-24 
          - Powersine 450-48 
          - Powersine 600-12 
          - Powersine 800-24 
          - Powersine 800-48 
 
 Conform to the requirements of the following Directives of the European Union : 
 

EMC Directive 2004/108/EC 
Automotive Directive 95/54/EC 

RoHS Directive 2002/95/EC 
 
 The above products are in conformity with the following harmonized standards : 
 
 - EN61000-6-3 : 2001  EMC - Generic Emissions Standard 
 - EN61000-6-2 : 2005  EMC - Generic Immunity Standard  
 
 Low Voltage Directive (2006/95/EC) : EN60335-1 : 1999 
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1. INTRODUCTIE 
 
 
De Powersine sinus omvormers staan bekend als één van de meest geavanceerde op dit 
moment verkrijgbare omvormers. Met een hoge betrouwbaarheid, rendement en sinus 
kwaliteit als één van de meest belangrijke ontwerp eisen, zijn de Powersine omvormers 
ontwikkelt om u te voorzien van een jaren lange veilige en probleemloze werking. 
 
Uw Powersine omvormer maakt gebruik van een geavanceerd microprocessor 
besturingssysteem en een MOSFET power stage met een zeer efficiënte ringkern 
transformator. Met deze speciale transformator in combinatie met ruim 
overgedimensioneerde vermogens halfgeleiders, wordt een zeer betrouwbare werking 
gegarandeerd. Hierdoor kunnen extreme overbelastingen, zoals het opstarten van 
compressors of pompen, veilig worden doorstaan. 
 
Om volledig op de hoogte te kunnen blijven van de status van uw omvormer, is een diagnose 
systeem ingebouwd om u te waarschuwen in het geval van alarm situaties. Aan de hand van 
het knipper patroon van de rode LED kan bepaald worden met welk type alarm u te maken 
heeft. Daarnaast kan de Powersine omvormer u ook akoestisch waarschuwen voordat de 
omvormer uitschakelt vanwege een te lage accuspanning, een overbelastingsconditie of een 
te hoge temperatuur (behalve PS200-xx modellen). 
 
Om een optimale en veilige werking van uw omvormer te verkrijgen is het belangrijk dat deze 
op de juiste manier geïnstalleerd en gebruikt wordt. Lees daarom eerst zorgvuldig deze 
gebruiksaanwijzing voordat u met uw Powersine omvormer aan de slag gaat. 
 
 
2. INSTALLATIE 
 
 2.1  Plaatsing van de omvormer 

   
 
 1. Plafond montage          :  Niet aanbevolen 
 2. Vloer montage          :  OK 
 3. Verticale muur montage, ventilator onder :  OK (pas op kleine objecten die door de 
                    ventilatie openingen aan de   
                    bovenkant kunnen vallen)    
 4. Verticale muur montage, ventilator boven : Niet aanbevolen 
 5. Horizontale muur montage      : OK 
 
 Om een probleemloze werking van de omvormer te kunnen garanderen, moet de lokatie 
 waarin deze wordt geïnstalleerd aan de volgende eisen voldoen : 
 
 a. Vermijd elk contact tussen water en de omvormer. Stel de omvormer niet bloot aan  
  regen of mist. 
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 b. Plaats de omvormer niet in direct zonlicht of andere hoge temperatuur omgevingen. De 

  omgevingstemperatuur moet tussen 0 °C en 40 °C liggen (luchtvochtigheid < 95% niet 
  condenserend). In sommige extreme situaties kan de behuizing van de omvormer een 

  temperatuur bereiken van meer dan 70 °C. 
 
 c. Vermijd obstructie van de luchtstroming rond de omvormer. Laat minstens 10    
  centimeter adem  ruimte vrij rond omvormer. Plaats geen voorwerpen op of over de  
  omvormer wanneer deze aktief is. Wanneer de omvormer een te hoge temperatuur  
  heeft bereikt, zal deze zichzelf uitschakelen totdat de omvormer is afgekoeld tot een  
  acceptabele temperatuur. 
 
 d. Gebruik de omvormer nooit in plaatsen waar gas of explosie gevaar aanwezig is, zoals 
  bijvoorbeeld direct op de accu’s. 
 
 e. Stel de omvormer niet bloot aan stoffige omgevingen. 
 
 2.2  De “Remote on/off” functie (alleen PS600-12 tot en met PS800-48 
    modellen) 
 
 De PS600-12 t/m PS800-48 modellen bieden de mogelijkheid een externe aan/uit 
 schakelaar aan te sluiten. De twee draden van deze schakelaar moeten aangesloten 
 worden op de klemmen zoals hieronder is aangegeven. Hiervoor dient u eerst de schuif  
 schakelaar op het frontpaneel naar rechts te schuiven, wanneer de omvormer bedient  
 gaat worden door een externe aan/uit schakelaar (zie hieronder). 
 

 max. 50 meter

externe
schakelaar

bediening door externe
schakelaar

bediening door lokale
schakelaar

 
 
 De lokale aan/uit schakelaar op het frontpaneel zal altijd de omvormer kunnen 
 uitschakelen, ongeacht de stand van de externe schakelaar. De lokale schakelaar moet 
 altijd in de stand ‘power on’ of ‘auto standby’ staan om de externe schakelaar te kunnen 
 gebruiken. 
  

 

 
 

 
 
BIJ HET INSTALLEREN VAN DE EXTERNE AAN/UIT SCHAKELAAR 
MAG DE OMVORMER NIET ZIJN AANGESLOTEN OP DE ACCU. 
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 2.3  Accu eisen  
 
 Voor een correcte werking moet de accuspanning tussen 0.92xVnom en 1.23xVnom 
 liggen, waarbij Vnom 12V, 24V of 48V is afhankelijk van het model. De accu moet in staat 
 zijn om voldoende stroom te kunnen leveren aan de omvormer. De volgende tabel geeft 
 de geadviseerde accu capaciteit weer : 
 

Omvormer model : Iin bij Pnom : Geadviseerde accu capaciteit* : 

PS200-12 18 ADC ≥ 50 Ah 
PS200-24 9 ADC ≥ 30 Ah 

PS200-48 4 ADC ≥ 20 Ah 

PS300-12 26 ADC ≥ 100 Ah 

PS350-24 15 ADC ≥ 60 Ah 

PS450-48 7 ADC ≥ 30 Ah 

PS600-12 47 ADC ≥ 200Ah 

PS800-24 29 ADC ≥ 120Ah 

PS800-48 14 ADC ≥ 60Ah 
 * Voor kortstondig omvormer gebruik kan de geadviseerde accu capaciteit gehalveerd worden. 
 
 De omvormer schakelt uit wanneer de accu spanning onder ca. 0.88xVnom of boven 
 1.3xVnom ligt. In een te lage/hoge accu spanning situatie, genereert de omvormer één 
 akoestisch signaal per seconde om u tijdig te informeren over een mogelijke omvormer 
 uitschakeling (behalve PS200-xx modellen). Deze akoestische melding start bij een accu 
 spanning die dicht bij het minimum of maximum ligt.  
 

 
 

 
 

 
DE 12V MODELLEN MOGEN ALLEEN OP EEN 12V ACCU SYSTEEM 
AANGESLOTEN WORDEN. 
De omvormer werkt niet op een 6V accu systeem en zal beschadigen 
wanneer deze aangesloten wordt op accu spanningen hoger dan 24V. 
DE 24V MODELLEN MOGEN ALLEEN OP EEN 24V ACCU SYSTEEM 
AANGESLOTEN WORDEN. 
De omvormer werkt niet op een 12V accu systeem en kan beschadigen 
wanneer deze aangesloten wordt op accu spanningen hoger dan 31V. 
DE 48V MODELLEN MOGEN ALLEEN OP EEN 48V ACCU SYSTEEM 
AANGESLOTEN WORDEN. 
De omvormer werkt niet op een < 40V accu. De omvormer kan 
beschadigen als de accuspanning hoger wordt dan 60V. 
 

 
 2.4  Het aansluiten van de accu 
 
  Tenzij het absoluut noodzakelijk is, raden wij u aan om de accukabels niet te verlengen. 
 Verlenging van de accukabels kan de systeem verliezen doen toenemen en kan tevens 
 een verkeerde werking van de omvormer tot gevolg hebben. Als verlenging  van de 
 accukabels onvermijdelijk is, moet een draad diameter worden gebruikt van minstens 1.5 
 keer de diameter van de vaste omvormer kabels. De maximum aanbevolen accukabel 
 lengte is circa 3 meter. 
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 2.4.1 Voorzorgsmaatregelen omtrent het werken met accu’s 
 
  1. Werken in de nabijheid van accu’s kan gevaarlijk zijn. Accu’s kunnen explosieve  
   gassen produceren. Vermijd roken, vonken of open vuur in de buurt van accu’s.  
   Zorg voor voldoende ventilatie in de accu ruimte. 
 
  2. Draag oog en kleding bescherming. Voorkom het aanraken van de ogen wanneer er 
   met accu’s gewerkt wordt. Was de handen na het werken met accu’s. 
 
  3. Als accuzuur in contact komt met huid of kleding, was dit dan onmiddellijk af met  
   water en zeep. Als het zuur in contact komt met het oog, zorg dan onmiddellijk voor 
   koud stromend water om het oog langdurig schoon te spoelen, en roep zo nodig  
   medische hulp in.  
   
  4. Wees voorzichtig met het gebruik van metalen gereedschap in de buurt van accu’s. 
   Het laten vallen van metalen objecten op de accu kan kortsluiting en explosie   
   gevaar opleveren. 
 
  5. Verwijder persoonlijke zaken zoals ringen, armbanden, horloges en kettingen   
   wanneer met accu’s gewerkt wordt. Accu’s kunnen kortsluitstromen veroorzaken die 
   metalen objecten volledig kunnen laten smelten met ernstige brandwonden tot  
   gevolg. 
 

 
 

 
 

 
DE RODE DRAAD MOET AANGESLOTEN WORDEN OP DE 
POSITIEVE (+) ACCUKLEM EN DE ZWARTE DRAAD OP DE 
NEGATIEVE (-) ACCUKLEM. 
Verkeerd om aansluiten van de accukabels kan de omvormer 
beschadigen. Schade ontstaan door het verkeerd om aansluiten van de 
accukabels valt niet binnen de garantie. Zorg ervoor dat de aan/uit 
schakelaar in de ‘0’ positie staat voordat u de accu aansluitingen maakt. 
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 2.5  Aansluiting van de belasting 
   
 Controleer voordat u uw apparatuur aansluit op de omvormer uitgang, of het totale 
 stroomverbruik van de betreffende apparaten niet hoger is dan de nominale 
 uitgangsstroom van de omvormer. Sommige apparaten zoals elektrisch gereedschap en 
 pompen hebben een hoge aanloopstroom bij het opstarten. In dit geval is het mogelijk dat 
 zo’n aanloopstroom de interne stroombeveiliging van de omvormer aanspreekt waardoor 
 de uitgangsspanning van omvormer kortstondig daalt. Als deze stroom beveiliging in een 
 korte tijd een aantal keren achter elkaar wordt aangesproken, zal de omvormer in de 
 overbelastingsbeveiliging springen zodat de uitgangsspanning verdwijnt. In dit geval is het 
 raadzaam om de aangesloten belasting te verminderen omdat deze te zwaar is voor de 
 omvormer. Na ca. 18 seconden start de omvormer automatisch weer op. Bij hogere 
 omgevingstemperaturen daalt de overbelastingscapaciteit van de omvormer. 
 
 

 

 
 

 
WANNEER ER MEER DAN ÉÉN APPARAAT WORDT 
AANGESLOTEN OP DE OMVORMER WAARONDER EEN 
COMPUTER, KAN HET VOORKOMEN DAT WANNEER ÉÉN VAN DE 
APPARATEN OPSTART, DE COMPUTER GERESET WORDT 
VANWEGE EEN PLOTSELING SPANNINGSVAL. 

 
 

 

 
 

 
 
SLUIT DE UITGANG VAN DE OMVORMER NOOIT AAN OP HET 
VASTE ELEKTRICITEITSNET VIA B.V. EEN WANDCONTACTDOOS. 
HIERDOOR KAN DE OMVORMER ZWAAR BESCHADIGEN. 

 
 
 2.6  Activeren van de omvormer 
 
 Wanneer aan alle eerder genoemde eisen is voldaan en alle aansluitingen zijn gemaakt, 
 kan uw Powersine omvormer worden ingeschakeld door de aan/uit schakelaar in de ‘I’ 
 positie (zie sticker voor aanwijzingen) te zetten. Na een kort tweetonig audio signaal 
 (behalve PS200-xx modellen), wordt de sinusvormige uitgangsspanning opgebouwd 

 totdat 230V/50Hz ± 2% bereikt is.  
 
 Wanneer de omvormer voor een langere tijd geen vermogen hoeft de leveren aan een 
 belasting, wordt het aanbevolen om de omvormer in de "Auto Standby" (ASB) modus te 
 zetten. Op deze manier wordt het eigenverbruik van de omvormer drastisch gereduceerd. 
 Om de ASB modus in te schakelen, dient u de aan/uit schakelaar in de 'II' stand te zetten. 
 In de ASB modus genereert de omvormer elke seconde een testpuls op de uitgang, om te 
 controleren of er een belasting is aangesloten. Wanneer de ASB modus wordt 
 geactiveerd (bevestiging middels omgekeerd tweetonig audio signaal, behalve bij PS200-
 xx modellen), zal de indicatie LED 4 seconden lang continu branden. Hierbij is er continu 
 230VAC aanwezig op de uitgang. Na deze 4 seconden zal de continue uitgangsspanning 
 overgaan in een pulserende uitgangsspanning, waarbij de indicatie LED knippert. Als nu 
 de belasting op de uitgang van de omvormer wordt ingeschakeld, waarbij het opgenomen 
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 vermogen 5W, 12W, 15W (afhankelijk van model) of meer bedraagt, geeft de omvormer 
 direct een continue uitgangsspanning af. En wanneer de belasting weer afgekoppeld of 
 uitgeschakeld wordt, gaat de indicator LED na 4 seconden wederom knipperen. De 
 omvormer is nu weer overgeschakeld naar een energie besparende pulserende 
 uitgangsspanning. 
 
 Sommige belastingen zoals TV/video apparatuur (met standby mode) en wekkers, kunnen 
 alleen goed functioneren met een continue voedingsspanning waardoor de ASB modus 
 niet kan worden gebruikt. Met sommige kleine ongecompenseerde belastingen is het 
 mogelijk dat de omvormer steeds tussen een continue en een pulserende uitgang blijft 
 springen. In dit geval is het raadzaam om een extra belasting aan te sluiten op de AC 
 uitgang. 
 

 
 

 
 

 
 

 
WANNEER DE OMVORMER IN EEN ‘ERROR MODE’ SPRINGT (ZIE 
HOOFDSTUK 3.1) VANWEGE OVERBELASTING OF KORTSLUITING, 
ZAL DE OMVORMER WEER AUTOMATISCH OPSTARTEN NA CIRCA 
18 SEC. 
In het geval van een temperatuur error, zal de omvormer pas weer 
automatisch opstarten nadat er een acceptabele omvormer temperatuur 
is bereikt. Vlak voordat de omvormer weer opstart, wordt dit kenbaar 
gemaakt door een kort akoestisch signaal (behalve PS200-xx modellen). 
VERRICHT NOOIT WERKZAAMHEDEN AAN DE AC 
AANSLUITINGEN WANNEER DE OMVORMER IN EEN 
‘ERRORMODE’ WERKT! 
 

 
 

 
 

 

 
DE GROTE INTERNE CONDENSATOR KAN OP SPANNING BLIJVEN 
STAAN WANNEER DE ACCU’S ZIJN AFGEKOPPELD. 
Om vonken of korte omvormer werking te voorkomen, is het raadzaam 
om de omvormer circa 10 seconden aan te zetten nadat deze is 
losgekoppeld van de accu’s. Hierna kunt u de omvormer veilig 
transporteren. 
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3. HET OPLOSSEN VAN STORINGEN 
 
 
 3.1  Optische alarmen 
 
 Uw Powersine omvormer is uitgerust met een zelf diagnose systeem om u te kunnen 
 informeren over de oorzaak van een automatische omvormer uitschakeling. Om dit te 
 visualiseren kan de rode indicatie LED in bepaalde patronen gaan knipperen. De tijdsduur 
 van zo’n knipper patroon is circa 1 seconde. Gedurende deze tijd kan de rode LED 
 maximaal 4 licht signalen geven.  
 
 In de volgende tabel kunt u zien welk error/alarm type er bij welk knipper patroon hoort. 
 

Rode LED condities :  
 
� = LED knipperend 
� = LED aan  
� = LED uit  
 
Tijdsperiode (1 seconde) Soort alarm  
���� Accuspanning te laag / hoog (één lichtsignaal 

per seconde)  
���� Uitgang overbelast of kortgesloten 

(twee lichtsignalen per seconde) 
���� Omvormer temperatuur te hoog. Bezig met 

afkoelen 
(drie lichtsignalen per seconde) 

���� Omvormer in ASB mode 
(knippert continu) 

� → Omvormer AAN, in normaal bedrijf 
 

� → Omvormer UIT   
 
 3.2  Akoestische alarmen (behalve PS200-xx modellen) 
 
 Om u, voordat de omvormer uitgaat alvast te waarschuwen, is de omvormer ook uitgerust 
 met een akoestisch alarm. Er zijn drie verschillende akoestische alarmen ingebouwd. 
 Deze zijn qua patroon gerelateerd aan eerder genoemde optische alarmen. 
 
  Alarm 1: Eén signaal per seconde. De accuspanning heeft een te lage of te hoge  
     waarde gehaald. Als de accuspanning respectievelijk iets verder daalt of stijgt, 
     zal de omvormer in de accuspanningserror springen om accu beschadiging te 
     voorkomen. 
  Alarm 2: Twee signalen per seconde. De omvormer zal uitschakelen vanwege een  
     overbelaste uitgang. Bij zeer zware overbelastingen zal dit alarm niet    
     geactiveerd worden omdat de omvormer dan snel in de errormode zal   
     springen. 
  Alarm 3: Drie signalen per seconde. De omvormer zal uitschakelen wanneer zijn  
     temperatuur nog verder toeneemt met 3 graden Celsius.  
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 3.3  Storingen met mogelijke oplossingen 
 

PROBLEEM : Omvormer werkt niet (rode LED is uit) 

 

Mogelijke oorzaak : Remedie : 
  

Aan/uit schakelaar staat in de UIT (0) 
positie 

Druk deze schakelaar in de AAN (1) positie.  

Slecht contact tussen de omvormer 
accukabels en de accupolen  

Maak de accupolen en/of draadcontacten 
schoon. Draai de bevestigingsschroeven 
goed aan. 

Zekering defect De omvormer moet geretourneerd worden 
voor service.  

Zeer slechte accu conditie Herlaad of vervang de accu. 

 
PROBLEEM : ‘Accuspanning te laag of te hoog’ alarm blijft optreden  

  

Mogelijke oorzaak : Remedie : 
  

Slechte accu conditie Herlaad of vervang de accu 

Slechte verbinding of verkeerde bedrading 
tussen omvormer en accu, resulterend in 
een te hoog spanningsverlies  

Ga alle verbindingen na. Als de accukabels 
verlengd zijn moet de juiste draaddikte 

worden gebruikt (≥ 1.5 keer de bijgeleverde 
draad oppervlakte). Het wordt niet 
aanbevolen de accukabels tot meer dan 
circa 3 meter te verlengen. 

Een fout in uw elektrische systeem (in het 
geval van een niet direkte connectie met de 
accu)  

Controleer uw elektrische systeem of 
raadpleeg hiervoor een elektrotechnicus. 

 
PROBLEEM : ‘Uitgang overbelast of kortgesloten’ alarm blijft optreden 

  

Mogelijke oorzaak : Remedie : 
  

Omvormer is overbelast Controleer of het totale vermogen van de 
aangesloten belasting niet het nominale 
vermogen van de omvormer overschrijdt. 

Aangesloten belasting heeft een slechte 

power factor (cosϕ bij sinusvormige 
stromen) 

Reduceer de grootte van de belasting. N.B. 
een computer bijvoorbeeld, heeft meestal 
een slechte power factor waardoor het 
maximale werkelijke uitgangssvermogen 
van de omvormer met ca. 20% daalt. 

Aangesloten belasting veroorzaakt een 
kortsluiting aan de uitgang van de 
omvormer 

Controleer of de aangesloten belasting niet 
defect is inclusief het netsnoer tussen de 
belasting en de omvormer. Een fysiek 
beschadigd netsnoer kan een kortsluiting 
veroorzaken. Wees voorzichtig in dit soort 
omstandigheden! 

Aangesloten belasting produceert een te Probeer de aangesloten apparaten na 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1751 of 1899



 

 

 

Powersine dc to ac sinewave invertersPowersine dc to ac sinewave invertersPowersine dc to ac sinewave invertersPowersine dc to ac sinewave inverters 
 

 

 

 

 - 26 - 

hoge aanloopstroom elkaar in te schakelen in plaats van 
tegelijkertijd. Of schakel eerst de belasting 
in en zet vervolgens pas de omvormer aan. 
Mocht dit niet baten dan is uw belasting 
waarschijnlijk niet geschikt voor deze 
omvormer. 

 

PROBLEEM : ‘Omvormer temperatuur te hoog’ alarm blijft optreden 

  

Mogelijke oorzaak : Remedie : 
  

Luchtstroom rond de omvormer is 
geblokkeerd 

Zorg voor minstens 10 centimeter ruimte 
om de omvormer. Verwijder eventuele 
voorwerpen die op of over de omvormer 
liggen. Houd de omvormer uit direct 
zonlicht of warmte producerende 
apparatuur. 

Te hoge omgevingstemperatuur Verplaats de omvormer naar een koelere 
plaats of zorg voor extra koeling met een 
extra externe ventilator. 

 N.B. : Zet de omvormer niet uit wanneer deze werkt in een ‘Omvormer temperatuur te 
 hoog’ alarm. De omvormer heeft deze tijd nodig om af te koelen en laat daarom ook de 
 interne ventilator draaien. 
 
 

PROBLEEM : Omvormer springt steeds tussen continu en ASB mode 

  

Mogelijke oorzaak : Remedie : 
  

Aangesloten belasting is niet 
gecompenseerd of de verhouding tussen 
aanloopstroom en continu stroom is te 
groot. 

Sluit een kleine extra belasting aan. 

 
 Als géén van de bovengenoemde remedies een oplossing bieden bij de problemen die u 
 ondervindt, is het raadzaam om contact op te nemen met uw TBS distributeur/dealer voor 
 verdere hulp en/of eventuele reparatie. Open zelf nooit de omvormer, er kunnen gevaarlijk 
 hoge spanning aanwezig zijn in de omvormer! Tevens zal in dat geval de 24 maanden 
 garantie periode komen te vervallen.  
 
 
4. GARANTIE / AANSPRAKELIJKHEID FABRIKANT 
 
 TBS Electronics (TBS) garandeert deze omvormer vrij van defecten veroorzaakt in de 
 assemblage of door de gebruikte materialen, tot 24 maanden na de aankoop datum. 
 Gedurende deze periode neemt TBS de kosten van eventuele reparatie voor zijn 
 rekening. TBS is niet verantwoordelijk voor de transportkosten van de omvormer. 
  
 Deze garantie vervalt wanneer de omvormer fysiek beschadigd is zowel extern als intern, 
 als er iets aan het oorspronkelijk apparaat veranderd is of als de omvormer behuizing 
 door een niet gemachtigd persoon is geopend. Deze garantie dekt geen kosten 
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 veroorzaakt door onjuist gebruik1), pogingen om de omvormer zwaar over te belasten of 
 door gebruik in niet geschikte omgevingen. 
 
 Deze garantie is niet geldig wanneer de omvormer wordt misbruikt, verwaarloosd, onjuist 
 geïnstalleerd of gerepareerd door iemand anders dan door TBS is aangewezen. De 
 fabrikant is niet verantwoordelijk voor enig verlies, schade of kosten voortvloeiende uit 
 onjuist gebruik of installatie van de omvormer, gebruik in niet geschikte omgevingen en 
 omvormer storing. 
 
 Omdat de fabrikant geen controle kan uitvoeren op het gebruik en de installatie (volgens 
 de lokaal geldende voorschriften) van de TBS produkten, is de eindgebruiker ten alle 
 tijden aansprakelijk voor het gebruik van de TBS produkten. TBS produkten zijn niet 
 ontworpen voor toepassing als kritische component in (medische-) apparatuur of 
 systemen die een potentieel gevaar kunnen vormen voor mens, natuur en milieu. De 
 eindgebruiker is ten alle tijden verantwoordelijk voor de toepassing van TBS produkten in 
 deze applicaties. De fabrikant accepteert geen verantwoordelijkheid voor mogelijke 
 inbreuk op patenten of andere rechten van derden, verbonden aan het gebruik van TBS 
 produkten. De fabrikant behoudt het recht om produkt specificaties te wijzigen zonder 
 voorafgaande aankondiging. 
 
 1) Enkele voorbeelden van onjuist gebruik zijn : 
  - Het aanbieden van een te hoge ingangsspanning 
  - Het verkeerd om aansluiten van de akku kabels  
  - Mechanisch te zwaar belaste behuizing en/of interne onderdelen, vanwege misbruik 
   of incorrecte verpakking 
  - Aansluiting van externe energiebron, zoals het publieke elektriciteitsnet of een   
   generator, op de uitgang van de omvormer 
  - Kontakt met vloeistoffen of oxidatie door condensatie 
 
 
5. TECHNISCHE GEGEVENS 
 
 5.1  Powersine 200-xx 
 

TECHNISCHE SPECIFICATIES 

 

 PS200-12 PS200-24 PS200-48 

Uitgangsverm.1) : @ Ta = 25°C    

       Pnom 175VA 175VA 175VA 

       P10minuten 210VA 220VA 220VA 

       Popstart 400VA 500VA 500VA 

Uitgangsspanning 230Vac ± 2% of 115Vac ± 2% 

Uitgangsfrequentie 50Hz ± 0.05% of 60Hz ± 0.05% 

Spanningsvorm uitgang Pure sinusvorm (THD < 5%1) @ Pnom) 

Geoorloofde cos ϕ van belasting 0.2 – 1 (t/m Pnom) 

Ingangsspanning (± 3% tol.) :  

       Nominaal 12Vdc 24Vdc 48Vdc 

       Bereik 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaal rendement 90% 91% 93% 

Nullast vermogensconsumptie bij 
nominale ingangsspanning [ASB] 

< 2.8W 
[0.6W] 

< 3W 
[0.8W] 

< 4W 
[1.2W] 
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Aanb. omgevingstemperatuur -20°C tot +50 °C 

Automatic Standby drempel Pout = 12W Pout = 15W Pout = 15W 

Beveiligd tegen Kortsluiting, overbelasting, te hoge temperatuur en te 
lage akkuspanning 

Indicaties (d.m.v. knipper-
patronen voor de indicatie LED) 

Omvormer in bedrijf, kortsluiting/overbelasting, te 
hoge temperatuur, te lage/hoge accuspanning en 

ASB  

Aansluiting DC ingang Twee draden, lengte 1.5 meter, ∅ 4mm² 

Aansluiting AC uitgang IEC-320 (Euro chassisdeel) 

Afmetingen (l x h x b) 154 x 98 x 130mm (excl. montage lippen) 

Beschermingsklasse IP20 

Gewicht 2.4 kg 2.4 kg 2.4 kg 

De omvormer voldoet aan de 
volgende normen : 

Zie pagina 16 

 
 
 5.2  Powersine 300-12, 350-24 en 450-48 
 

TECHNISCHE SPECIFICATIES 

 

 PS300-12 PS350-24 PS450-48 

Uitgangsverm.1) : @ Ta = 25°C    

       Pnom 250VA 300VA 300VA 

       P10minuten 330VA 360VA 450VA 

       Popstart 700VA 800VA 800VA 

Uitgangsspanning 230Vac ± 2% or 115vac ± 2% 

Uitgangsfrequentie 50Hz ± 0.05% or  60Hz ± 0.05% 

Spanningsvorm uitgang True sinewave (THD < 5%1) @ Pnom) 

Geoorloofde cos ϕ van belasting 0.2 – 1 (t/m Pnom) 

Ingangsspanning (± 3% tol.) :  

       Nominaal 12Vdc 24Vdc 48Vdc 

       Bereik 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaal rendement 91% 93% 95% 

Nullast vermogensconsumptie bij 
nominale ingangsspanning [ASB] 

< 3W 
[0.7W] 

< 3.5W 
[0.8W] 

< 6.5W 
[1.3W] 

Aanb. omgevingstemperatuur -20°C tot +50 °C 

Auto Standby (ASB) drempel Pout = 12W Pout = 15W Pout = 15W 

Beveiligd tegen kortsluiting, overbelasting, te hoge temperatuur en te 
lage accuspanning 

Indicaties (d.m.v. knipper 
patronen voor de indicatie LED) 

Omvormer in bedrijf, kortsluiting/overbelasting, te 
hoge temperatuur, te lage/hoge accuspanning en 

ASB  

Aansluiting DC ingang twee draden, lengte 1.5 meter, ∅ 4mm² 

Aansluiting AC uitgang IEC-320 (Euro chassisdeel) 

Afmetingen (l x h x b) 184 x 98 x 130mm (excl. montage lippen) 

Beschermingsklasse IP20 

Gewicht 3.5 kg 3.5 kg 3.5 kg 

De omvormer voldoet aan de 
volgende normen : 

Zie pagina 16 
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 5.3  Powersine 600-12, 800-24 en 800-48 
 

TECHNISCHE SPECIFICATIES 

 

 PS600-12 PS800-24 PS800-48 

Uitgangsverm.1) : @ Ta = 25°C    

       Pnom 500VA 600VA 600VA 

       P10minuten 600VA 800VA 800VA 

       Popstart 1000VA 1200VA 1250VA 

Uitgangsspanning 230Vac ± 2% of 115Vac ± 2% 

Uitgangsfrequentie 50Hz ± 0.05% of 60Hz ± 0.05% 

Spanningsvorm uitgang Pure sinusvorm (THD < 5%1) @ Pnom) 

Geoorloofde cos ϕ van belasting 0.2 – 1 (t/m Pnom) 

Ingangsspanning (± 3% tol.) :  

       Nominaal 12Vdc 24Vdc 48Vdc 

       Bereik 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaal rendement 92% 93% 94% 

Nullast vermogensconsumptie bij 
nominale ingangsspanning [ASB] 

< 4.8W 
[0.4W] 

< 6.5W 
[0.7W] 

< 8.2W 
[0.5W] 

Aanb. omgevingstemperatuur -20°C tot +50 °C 

Automatic Standby drempel Pout = 15W Pout = 15W Pout = 15W 

Beveiligd tegen Kortsluiting, overbelasting, te hoge temperatuur en te 
lage akkuspanning 

Indicaties (d.m.v. knipper-
patronen voor de indicatie LED) 

Omvormer in bedrijf, kortsluiting/overbelasting, te 
hoge temperatuur, te lage/hoge accuspanning en 

ASB  

Aansluiting DC ingang Twee draden, lengte 1.5 meter, ∅ 10mm² 

Aansluiting AC uitgang IEC-320 (Euro chassisdeel) 

Afmetingen (l x h x b) 228 x 113 x 163mm (excl. montage lippen) 

Beschermingsklasse IP20 

Gewicht 6.2 kg 6.2 kg 6.2 kg 

De omvormer voldoet aan de 
volgende normen : 

Zie pagina 16 

 N.B. : bovenstaande gegevens kunnen zonder aankondiging van de fabrikant veranderen 
 
 1)  Gemeten met Ohmse belasting. Vermogensopgaves hebben een tolerantie van ± 4% 
  en nemen af bij toenemende temperatuur (ca. 1.2%/°C vanaf 25°C). 
 2)  Het onder voltage is dynamisch. Deze limiet daalt bij toenemende belasting om   
  spanningsverliezen over kabels en/of aansluitingen te compenseren.  
 
6. CONFORMITEITSVERKLARING 
 
 Zie pagina 16. 
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1. EINLEITUNG 
 
Vielen Dank, daß Sie sich bei Ihrer Suche nach einer zuverlässigen Energiequelle für 
unseren Powersine Gleichstrom-in-Wechselstrom-Umrichter entschieden haben. Die 
Wechselrichter der Powersine-Reihe gehören nämlich zu den fortschrittlichsten 
Wechselrichtern, die derzeit auf dem Markt erhältlich sind. Unsere Produkte zeichnen sich 
durch hohe Zuverlässigkeit, Effizienz und Sinus-qualität aus und sind speziell für den 
jahrelangen sicheren und störungs-freien Betrieb ausgelegt.   
 
Ihr Powersine -Wechselrichter verfügt über eine fortschrittliche Mikroprozessor-steuerung mit 
einer MOSFET-Leistungsstufe und einem verlustarmen Ringtransformator. Dieser 
Ringtransformator gewährleistet zusammen mit den über-dimensionierten Wirkkomponenten 
einen absolut zuverlässigen Betrieb. Selbst extreme Überlastsituationen wie das Starten von 
Kompressoren oder Pumpen werden sicher und zuverlässig gemeistert.  
 
Auch für ein optimales Feedback während des Wechselrichterbetriebes ist gesorgt. Ein 
eingebautes Fehlerdiagnose-System macht Sie optisch anhand verschiedener 
Blinksequenzen auf bestimmte Fehlersituationen aufmerksam. Dieses Blinksequenzen sind 
im Kapitel ‚Fehlersuche‘ näher beschrieben (Tabelle). Außerdem kündigt ein akustisches 
Signal die automatische Abschaltung des Wechselrichters an, sobald es zu einer Entladung, 
Überladung oder Überhitzung kommt (außer PS200-xx Modelle).  
 
Grundvoraussetzung für eine optimale Leistung und den sicheren Betrieb Ihres 
Wechselrichters ist jedoch die ordnungsgemäße Installation und Bedienung des Gerätes. 
Bitte lesen Sie dieses Handbuch aufmerksam durch und achten Sie vor allem auf die mit 
‚Warnung‘ und ‚Vorsicht‘ gekennzeichneten Textpassagen, bevor Sie Ihren neuen Powersine 
-Wechselrichter installieren und in Betrieb nehmen.  
  
 
2. INSTALLATION 
 
 2.1  Montage des Wechselrichters  

  
 
 1. Deckenbefestigung          : nicht empfehlenswert 
 2. Bodenbefestigung          : OK 
 3. Senkrechte Wandbefestigung, Ventilator unten : OK (darauf achten, daß von oben  
                    keine kleinen Gegenstände in die 
                    Lüftungs öffnungen fallen können)  
 4. Senkrechte Wandbefestigung, Ventilator oben : nicht empfehlenswert 
 5. Waagerechte Wandbestigung      : OK 
 
 Um optimale Ergebnisse zu erzielen, sollte der Wechselrichter auf einer ebenen Fläche 
 angebracht werden. Zur Gewährleistung eines störungsfreien Betriebes sollte der 
 Standort des Wechselrichters die folgenden Bedingungen erfüllen :  
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 a. Der Wechselrichter darf nicht mit Wasser in Berührung kommen. Vor Regen und   
  Feuchtigkeit schützen.  
 b. Vor direkter Sonneneinstrahlung und hohen Temperaturen schützen. Die     
  Umgebungstemperatur sollte zwischen 0°C und 40°C betragen (Luftfeuchtigkeit < 95 
  %, keine Kondensation). Achtung ! Die Gehäusetemperatur kann auf mehr als 70°C  
  ansteigen.  
 c. Sorgen Sie für eine gute Luftzirkulation. Rund um den Wechselrichter ca. 10 cm   
  Freiraum lassen. Keine Gegenstände auf oder über dem Wechselrichter plazieren,  
  solange dieser in Betrieb ist. Wird der Wechselrichter zu heiß, schaltet er sich    
  automatisch ab, bis ein Temperaturniveau erreicht ist, das ein Wiederein-schalten des 
  Wechselrichters erlaubt.  
 d. Niemals Aufstellungsorte wählen, an denen Explosionsgefahr besteht ! Kein Gas, nicht 
  auf Batterien, etc.  
 e. Aufstellungsorte mit extremer Staubentwicklung meiden !  
 
 
 2.2  Verwendung der externen Ein- und Ausschaltfunktion (nur PS600-12 bis 
    PS800-48 Modelle) 
 
 Der PS600-12 bis PS800-48 Modelle ermöglichen den Anschluss eines externen 
 (entlegenen) Ein-/Ausschalters. Die beiden Kabel des Außenschalters müssen an die  
 Klemmleisten angeschlossen werden. Wenn Sie die Wechselrichter durch einen externen  
 Außenschalter bedienen, so muß der Schiebeschalter auf dem Frontdisplay nach Rechts  
 bewegt werden (siehe unten). 
 

 max. 50 meter

Außen-
schalter

Bedienung durch
Außenschalter

Bedienung durch
Hauptschalter

 
 
 Der Hauptschalter an der Frontplatte des Wechselrichters ist immer ausschlaggebend. 
 Um den Außenschalter zu benutzen, muss der Hauptschalter auf ON oder auf der 
 Automatic Standby (ASB) Position stehen. 
 

 

 
 

 
 

 
ACHTEN SIE DARAUF, DASS DIE BATTERIE BEIM INSTALLIEREN 
DES AUßENSCHALTERS NOCH NICHT ANGESCHLOSSEN IST 
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 2.3  Batterieanforderungen  
 
 Zur Gewährleistung eines einwandfreien Wechselrichterbetriebs sollte die 
 Batteriespannung zwischen 0,92 x Vnom und 1,23 x Vnom liegen, wobei Vnom je nach 
 Modell 12 V, 24V oder 48 V beträgt. Außerdem sollte die Batterie in der Lage sein, Ihren 
 Wechselrichter mit ausreichend Strom zu versorgen. Der nachfolgenden Tabelle können 
 Sie die für den jeweiligen Wechselrichtertyp empfohlene Batterieleistung entnehmen :  
 

Wechselrichter-Typ : Iin bei Pnom : Empfohlene Batterieleistung * : 

PS200-12 18 ADC ≥ 50 Ah 

PS200-24 9 ADC ≥ 30 Ah 

PS200-48 4 ADC ≥ 20 Ah 

PS300-12 26 ADC ≥ 100 Ah 

PS350-24 15 ADC ≥ 60 Ah 

PS450-48 7 ADC ≥ 30 Ah 

PS600-12 47 ADC ≥ 200Ah 

PS800-24 29 ADC ≥ 120Ah 

PS800-48 14 ADC ≥ 60Ah 
 * Wird der Wechselrichter nur kurzzeitig betrieben, kann die Batterieleistung halbiert werden.  
 
 Der Wechselrichter schaltet automatisch ab, sobald die Batteriespannung unter 0,88 x 
 Vnom abfällt oder über 1,3 x Vnom ansteigt. In solchen Fällen erzeugt der Wechselrichter 
 einen Piepton pro Sekunde als Warnung vor einer bevor-stehenden Abschaltung  (außen  
 PS200-xx Modelle). Dieses akustische Signal wird aktiviert, sobald die Batteriespannung 
 sich dem Wert der Abschaltung nähert.  
 

 
 

 

DIE 12V MODELLE DÜRFEN NUR AN EINE 12V BATTERIE 
ANGESCHLOSSEN WERDEN. Mit 6V Batterien funktionieren sie nicht 
und Batteriespannungen von mehr als 24V führen zur Beschädigung 
der Geräte. 
DER 24V MODELLE DÜRFEN NUR AN EINE 24V BATTERIE 
ANGESCHLOSSEN WERDEN. Mit 12V Batterien funktionieren sie 
nicht und Batterie-spannungen von mehr als 31V führen zur 
Beschädigung der Geräte. 
DER 48V MODELLE DÜRFEN NUR AN EINE 48V BATTERIE 
ANGESCHLOSSEN WERDEN. Der Sinus Wechselrichter arbeitet 
nicht bei Anschluss an eine < 40V Batterie. Der Sinus Wechselrichter 
wird beschädigt, wenn die Batteriespannung 60V übersteigt. 

 
  
 2.4  Anschluß an die Batterie  
 
 TBS Electronics empfiehlt, die Batteriekabel nur dann zu verlängern, wenn es unbedingt 
 erforderlich ist, da dies die Funktionsweise des Wechselrichters beeinträchtigen kann. 
 Sollte sich eine solche Verlängerung nicht vermeiden lassen, ist es ratsam, einen 
 Kabelquer-schnitt zu wählen, der mindestens 1,5 x größer ist als der des mitgelieferten 
 Kabels. Die maximal empfohlene Batteriekabellänge beträgt ca. 3 m.  
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 2.4.1 Allgemeine Vorsichtsmaßnahmen beim Hantieren mit Batterien  
 
  1. Es ist gefährlich, in der Nähe von Bleiakkumulatoren zu arbeiten. Batterien können 
   während des Betriebs explosive Gase erzeugen. Niemals in der Nähe einer Batterie 
   rauchen. Funkenbildung und offenes Feuer vermeiden.  
 
  2. Tragen Sie Immer einen Augenschutz und Schutzkleidung. Berührungen der Augen 
   vermeiden, wenn Sie in der Nähe von Batterien arbeiten. Nach beendeter Arbeit  
   gründlich die Hände waschen.  
 
  3. Sollte Batteriesäure auf Ihre Haut oder Ihre Kleidung gelangen, entfernen Sie diese 
   unverzüglich mit Wasser und Seife. Sollte Batteriesäure in Ihre Augen gelangen,  
   spülen Sie diese unverzüglich mindestens 15 Minuten lang mit kaltem, laufenden  
   Wasser aus und suchen Sie unverzüglich einen medizinischen Dienst auf.  
 
  4. Vorsicht beim Hantieren mit Metallwerkzeugen in der Nähe von Batterien. Fällte ein 
   Werkzeug unglücklicherweise auf eine Batterie, kann dies zum Kurzschluß der  
   Batterie führen und eine Explosion verursachen.  
 
  5. Legen Sie vor dem Hantieren mit einer Batterie alle Metallgegenstände wie Ringe, 
   Armbänder, Ketten und Uhren ab. Eine Batterie kann einen Kurzschluß-strom   
   erzeugen, der groß genug ist, einen Ring oder ähnliches einzuschmelzen und so zu 
   hochgradigen Verbrennungen zu führen.  

 
 

 
 

 

 
DAS ROTE KABEL MUSS AN DIE POSITIVE (+) 
ANSCHLUSSKLEMME UND DAS SCHWARZE KABEL AN DIE 
NEGATIVE ANSCHLUSSKLEMME (-) DER BATTERIE 
ANGESCHLOSSEN WERDEN.  
Eine falsche Polung der Batteriekabel kann zur Beschädigung Ihres 
Wechselrichters führen. Derartige Schäden fallen nicht unter die 
Garantie ! Vergewissern Sie sich, daß der Leistungsschalter 
ausgestellt ist, d.h. auf "0" steht, bevor Sie die Batterieanschlüsse 
tätigen. 
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 2.5  Anschließen der Verbraucherlast   
 
 Bevor Sie Ihre Verbraucherlast(en) an den Wechselrichter anschließen, überprüfen Sie 
 bitte immer deren maximalen Strombedarf. Schließen Sie keine Geräte an den 
 Wechselrichter an, die die Dauernennleistung des Wechselrichters übersteigen. Einige 
 Verbraucherlasten wie Motoren oder Pumpen benötigen extrem hohe Anlaufströme. In 
 solchen Fällen kann es vorkommen, daß der Anlaufstrom für kurze Zeit den Wert 
 übersteigt, der die automatische Abschaltung des Wechselrichters wegen Überlaststrom 
 auslöst. Die Ausgangsspannung fällt dann kurzzeitig ab, um den Ausgangsstrom des 
 Wechselrichters zu begrenzen. Wiederholt sich dieser Vorgang mehrfach, schaltet der 
 Wechselrichter schließlich ganz ab und startet erneut nach Ablauf von 18 Sekunden. In 
 solchen Fällen ist es ratsam, das Gerät von dem Wechselrichter abzunehmen, da dieser 
 zum Betrieb des Gerätes zu klein dimensioniert ist. Hinweis: Mit steigender 
 Umgebungstemperatur nimmt die Überlastungsfähigkeit des Wechselrichters ab!  
 

 

 
 

 
WENN SIE MEHRERE GERÄTE AN DEN WECHSELRICHTER 
ANSCHLIESSEN, U.A. AUCH EINEN COMPUTER, KANN ES BEIM 
STARTEN EINER DER LASTEN ZU EINEM PLÖTZLICHEN 
SPANNUNGSABFALL KOMMEN, DURCH DEN IHR COMPUTER 
NEU GEBOOTET WIRD. 

 

 

 
 

 
NIEMALS DEN WECHSELRICHTERAUSGANG AN DAS 
WECHSELSTROMNETZ ANSCHLIESSEN, Z.B. ÜBER EINE 
NORMALE WANDSTECKDOSE IN IHREM HAUSHALT. DIES 
FÜHRT UNWEIGERLICH ZUR BESCHÄDIGUNG IHRES 
WECHSELRICHTERS. 
 

 
 
 2.6  Anschalten des Wechselrichters  
 
 Nachdem alle zuvor genannten Punkte beachtet und alle Anforderungen erfüllt sind, wird 
 es nun langsam Zeit, Ihren Powersine in Betrieb zu nehmen. Stellen Sie den 
 Leistungsschalter auf Position " I " (siehe Aufkleber). Nach einem kurzen Doppelpiepton 
 (außen PS200-xx Modelle), der anzeigt dass alle internen Stromkreise überprüft wurden, 
 steigt die sinuswellen-förmige Ausgangsspannung stetig bis auf 230V/50 Hz + 2 %.  
 
 Wenn Sie für eine längere Zeit kein Gerät mit dem Wechselrichter betreiben wollen, ist es 
 empfehlenswert, den Wechselrichter auf "Auto Standby" (ASB) Modus zu stellen, um den 
 Stromverbrauch des Wechselrichters stark zu reduzieren. In diesem Fall muss der 
 An/Aus-Schalter auf Position " II " gestellt werden. Im  ABS Modus erzeugt der 
 Wechselrichter an seinem Ausgang einmal pro Sekunde einen Testimpuls, um zu 
 überprüfen, ob eine Verbraucherlast angeschlossen ist. Wenn der ASB Modus aktiviert ist 
 (indem ein umgekehrter Doppelpiepton erzeugt wird, (außen PS200-xx Modelle), leuchtet 
 die rote LED Anzeige vier Sekunden lang auf, während der Wechselrichter eine 
 gleichbleibende 230V Sinuswelle aussendet. Nach vier Sekunden wechselt der 
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 Dauerausgang zu einem Impulsausgang und leuchtet die rote LED anzeige blinkend auf. 
 Wird nun eine Verbraucherlast, deren Leistungsaufnahme 5W, 12W oder 15W (abhängig  
 von Typ) übersteigt, an den Wechselrichter angeschlossen (oder angeschaltet), schaltet  
 der Wechselrichter unverzüglich auf Dauerbetrieb um und versorgt die Last mit dem 
 erforderlichen  Wechselstrom. Wird die Last dann irgendwann wieder abgenommen (oder 
 ausgeschaltet), blinkt die rote LED Anzeige erneut nach 4 Sekunden und der 
 Wechselrichter schaltet wieder auf Impulsausstoß-ASB-Modus um. Auf diese Weise 
 schaltet der Wechselrichter automatisch auf einen Niedrigenergie-„Schlaf“-Modus, wenn 
 an seinem Ausgang kein Energiebedarf vorhanden ist. 
 
 Einige Verbraucher wie TV- und Video-Geräte (im Standby Modus) und z.B. Wecker, 
 brauchen ständig Strom, so dass sie im ASB Modus nicht funktionieren. 
 Bei einigen kleinen, unkompensierten Verbrauchern ist es möglich, dass der Sinus 
 Wechselrichter stets zwischen dem Continuous und dem ASB Modus hin- und her springt. 
 In diesem Fall ist es ratsam, einen zusätzlichen Verbraucher an den Wechselstrom-
 Ausgang anzuschließen. 
 

 
 

 
 

 
 

 
SPRINGT DER WECHSELRICHTER AUFGRUND EINER 
ÜBERLAST ODER EINES KURZSCHLUSSES IN EINEN 
FEHLERMODUS (SIEHE KAPITEL 3.1), SO  SCHALTET SICH DAS 
GERÄT NACH CA. 18 SEKUNDEN AUTOMATISCH WIEDER EIN.  
Bei einer Fehlermeldung wegen Überhitzung schaltet sich der 
Wechselrichter automatisch wieder ein, sobald ein annehm-bares 
Temperaturniveau erreicht ist. Kurz vorher warnt Ihr Wechselrichter Sie 
durch einen kurzen Piepton (außen PS200-xx Modelle).  
HANTIEREN SIE NIEMALS AN DEN WECHSELSTROM-
ANSCHLÜSSEN, SOLANGE IHR WECHSELRICHTER IM 
FEHLERMODUS LÄUFT. 
 

 
 

 

 
 

 
DIE EINGEBAUTEN GROSSEN ELEKTROLYTKONDENSATOREN 
DES WECHSELRICHTERS KÖNNEN AUCH NACH DEM 
ABNEHMEN DER BATTERIE NOCH UNTER GLEICH-
STROMSPANNUNG STEHEN.  
Zur Vermeidung von Funkenbildung oder Kurzschlüssen empfehlen 
wir, den Wechselrichter nach dem Abnehmen der Batterie noch ca. 10 
Sekunden lang einzuschalten, bevor Sie ihn transportieren. 
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3. FEHLERSUCHE  
 
 3.1  Das Blinksequenz-Feld  
 
 Ihr Powersine Wechselrichter ist mit einem Selbstdiagnosesystem ausgestattet, das Sie 
 über den jeweiligen Grund der automatischen Abschaltung informiert. Zur 
 Sichtbarmachung leuchtet die rote Fehler/Leistungs-LED in der Frontabdeckung in vier 
 verschiedenen Sequenzen auf. Die Dauer oder Zeiteinheit einer derartigen Sequenz 
 beträgt ca. 1 Sekunde. Während dieses Zeitraums kann die rote LED Anzeige höchstens 
 4 mal hintereinander aufleuchten. Die Anzahl der Blinksignale pro Zeiteinheit zeigt den 
 Grund für die Abschaltung des Gerätes an.  
 
 

roten LED Anzeige :  
 
� = LED blinkt 
� = LED an  
� = LED aus  
 
Zeitdauer (1 Sekunde) Fehlerart  
���� Batteriespannung zu hoch / niedrig 

(einmaliges Aufleuchten pro Sekunde)  
���� Ausgang überlastet oder kurzgeschlossen 

(zweimaliges Aufleuchten pro Sekunde) 
���� Wechselrichtertemperatur zu hoch, 

Abkühlfunktion (dreimaliges Aufleuchten pro 
Sekunde)  

���� ASB Modus 
(4maliges Aufleuchten pro Sekunde) 

� → Gerät eingeschaltet, Wechselrichter arbeitet im Normalbetrieb 
 

� → Wechselrichter ausgeschaltet   
 
 3.2  Akustische Signale (außen PS200-xx Modelle) 
 
 Zur Warnung vor einer bevorstehenden Abschaltung ist Ihr Wechselrichter mit einem 
 akustischen Alarm ausgestattet. Es gibt 3 Arten von akustischen Alarmmeldungen, die mit 
 den o.g. Blinksequenzen die roten LED Anzeige im Zusammenhang stehen.  
 
  Alarmmeldung 1 : Ein Piepton pro Sekunde.  
         Die Batteriespannung hat ein Niveau erreicht, das entweder zu  
         hoch oder zu niedrig ist. Steigt oder sinkt die Spannung weiter,  
         schaltet sich der Wechselrichter ab.  
 
  Alarmmeldung 2 : 2 Pieptöne pro Sekunde. 
         Der Wechselrichter steht aufgrund einer überlasteten  
         Ausgangsleistung kurz vor der Abschaltung. Bitte achten Sie  
         darauf, daß bei starker Überlastung der akustische Alarm  
         ausbleibt, da dann die Schnellabschaltung des Wechselrichters  
         aktiviert wird.  
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  Alarmmeldung 3 : 3 Pieptöne pro Sekunde.  
         Der Wechselrichter schaltet ab, wenn die Gerätetemperatur um  
         weitere 3 °C ansteigen sollte.  
 
 
 3.3  Richtlinien zur Fehlersuche  
 
 

PROBLEM: Der Wechselrichter funktioniert nicht (rote LED anzeige AUS) 
 

Mögliche Ursache: Abhilfe:  
  

Leistungsschalter steht auf 0 = AUS. Leistungsschalter auf 1 = AN stellen.  
Schlechte Verbindung der Batteriekabel 
des Wechselrichters und der 
Batterianschlußklemmen 

Batterieanschlußklemmen oder Kontakte 
der Wechselrichterkabel säubern. 
Schrauben der Batterieanschlußklemmen 
fest anziehen.  

Durchgebrannte Wechselrichter-Sicherung Der Wechselrichter muss an den Service 
eingeschickt werden. 

Batterie in sehr schlechtem Zustand. Batterie austauschen.  
 
 

PROBLEM: Die Fehlermeldung „Batteriespannung zu hoch oder zu niedrig“ wird 
     immer wieder ausgegeben 
 
Mögliche Ursache: Abhilfe:  
Batterie in schlechtem Zustand. Batterie austauschen oder zunächst einmal 

aufladen. 
Schlechte Verbindung oder unzuläng-liche 
Verdrahtung zwischen Batterie und 
Wechselrichter, dadurch bedingt zu hohe 
Spannungsabfälle. 

Beim Verlängern der Batteriekabel des 
Wechselrichters sicherstellen, daß die 
richtige Kabelgröße verwendet wird (> 1,5 x 
größer als die fest installierten Batterie-
kabel). Es ist nicht ratsam, die Batteriekabel 
um mehr als 3 m zu verlängern.  

Allgemeiner Fehler in Ihrem elektrischen 
System (falls kein direkter 
Batterieanschluß) 

Überprüfen Sie Ihr elektrisches System oder 
ziehen Sie einen Elektrotechniker zu Rate. 
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PROBLEM: Die Fehlermeldung „Ausgang überlastet oder kurzgeschlossen“ wird 
     immer wieder ausgegeben 
 
Mögliche Ursache: Abhilfe:  
  

Wechselrichter ist überlastet Sorgen Sie dafür, daß die Gesamtnenn-
leistung der angeschlossenen Geräte unter 
der Nennleistung des Wechselrichters liegt.  

Schlechter Leistungsfaktor der 
angeschlossenen Geräte (cos phi bei 
sinusförmigen Strömen) 

Verringern Sie den erforderlichen Strom-
verbrauch der angeschlossenen Last. Bitte 
bedenken Sie, daß z.B. ein Computer 
meistens einen schlechten Leistungsfaktor 
aufweist, was eine Verringerung der maxi-
malen Ausgangs-leistung des Wechsel-
richters um ca. 20 % zur Folge haben kann.  

Die angeschlossenen Lasten verursachen 
einen Kurzschluß am 
Wechselrichterausgang.  

Vergewissern Sie sich, daß die 
angeschlossenen Geräte nicht defekt sind 
oder fehlerhaft arbeiten. Überprüfen Sie die 
Anschlußleitung zwischen dem 
Wechselrichter und den Verbraucherlasten. 
Beschädigungen der Anschlußleitung 
können zu Kurzschlüssen führen. Bitte in 
derartigen Fällen besonders vorsichtig sein !  

Die angeschlossenen Verbraucher-lasten 
erzeugen eine zu große 
Einschaltstromspitze.  

Versuchen Sie, die angeschlossenen 
Lasten nacheinander zu starten, nicht 
gleichzeitig. Oder schließen Sie zuerst die 
Last an und starten Sie anschließend den 
Wechselrichter. Wenn das alles nicht hilft, 
verzichten Sie lieber auf den Betrieb des 
Gerätes, da der Wechselrichter hierfür nicht 
geeignet zu sein scheint !  

 
 

PROBLEM: Die Fehlermeldung „Wechselrichtertemperatur zu hoch. Abkühlen“  
     wird immer wieder ausgegeben ! 
 
Mögliche Ursache: Abhilfe:  
  
Die Luftzirkulation um den Wechselrichter 
ist unzureichend. 

Sorgen Sie dafür, daß rund um den 
Wechselrichter 10 cm Luft sind. Entfernen 
Sie alle Gegenstände, die sich auf oder 
über dem Wechselrichter befinden. Den 
Wechselrichter keiner direkten 
Sonneneinstrahlung aussetzen. Direkte 
Nachbarschaft mit wärme-abstrahlenden 
Geräten vermeiden. 

Zu hohe Umgebungstemperatur. Den Wechselrichter an einem anderen Ort 
installieren oder für zusätzliche Belüftung 
durch einen Ventilator sorgen. 
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 Anmerkung : Wenn diese Fehlermeldung erscheint, den Wechselrichter auf keinen Fall  
      abschalten. Das Gerät braucht die Zeit, in der die Fehlermeldung erscheint, 
      um abzukühlen.  
 
 

PROBLEM: Der Wechselrichter schaltet ständig zwischen Continuous und ASB 
     Modus hin und her 
 

Mögliche Ursache: Abhilfe:  
  
Die angeschlossene Last ist nicht 
kompensiert oder das Verhältnis zwischen 
Eingangsstromspitze und Dauerbetrieb ist 
zu groß. 

Schließen Sie eine zusätzliche Last an den 
Wechselstromausgang an.  

 
 Sollte keine der o.g. Maßnahmen helfen, die Störung zu beseitigen, setzen Sie sich bitte 
 mit Ihrem nächsten TBS-Fachhändler in Verbindung. Er wird Ihnen sicherlich gerne 
 weiterhelfen und kann Ihren Wechselrichter gegebenen falls auch reparieren. Öffnen Sie 
 auf keinen Fall selbst das  Wechselrichter-gehäuse! Die anliegenden Spannungen sind 
 äußerst gefährlich! Außerdem verfällt Ihr Garantieanspruch! 
 
 
4. GARANTIE / HAFTUNGSBESCHRÄNKUNG 
 
 TBS Electronics (TBS) gibt eine 24-monatige Garantie auf einwandfreie Beschaffenheit 
 der Materialien und Ausführung Ihres Wechselrichters. Die Garantiezeit läuft ab 
 Kaufdatum. Während dieser 24 Monate repariert TBS Ihren defekten Wechselrichter 
 kostenlos. Transportkosten allerdings werden nicht übernommen.  
 
 Dieser Garantieanspruch verfällt, wenn der Wechselrichter außen oder innen körperliche 
 Beschädigungen oder Veränderungen aufweist. Ferner gilt die Garantie nicht für 
 Beschädigungen, die auf eine unsachgemäße Verwendung1), auf den Versuch, das Gerät 
 mit zu hohen Anforderungen an die Leistungsauf-nahme zu betreiben, oder die 
 Verwendung in einem ungeeigneten Umfeld zurückzuführen sind.  
 
 Die Garantie kommt nicht zum Tragen, wenn das Produkt falsch benutzt, vernachlässigt, 
 unsachgemäß installiert oder von einem anderen als dem TBS repariert wurde. Der 
 Hersteller kann nicht für eventuelle Verluste, Beschädigungen oder Kosten, die mit einer 
 unsachgemäßen Verwendung, einer Verwendung in einer ungeeigneten Umgebung, einer 
 unsachgemäßen Installation oder einer Funktionsstörung des Wechselrichters in 
 Zusammenhang stehen, verantwortlich gemacht werden. 
 
 Da der Hersteller den Gebrauch und die Montage (gemäß lokaler Bestimmungen) von 
 TBS-Produkten nicht kontrollieren kann, ist der Kunde für den eigentlichen Gebrauch 
 von TBS-Produkten immer selbst verantwortlich. TBS-Produkte sind nicht vorgesehen für 
 die Verwendung als kritische Komponenten in Geräten zur Lebenserhaltung oder in 
 Systemen, die möglicherweise Menschen verletzen und/oder die Umwelt schädigen 
 können. Beim Einsatz von TBS-Produkten für derartige Anwendungen ist der Kunde 
 immer selbst verantwortlich. Der Hersteller übernimmt keine Haftung für eventuelle 
 Verletzungen von Patentrechten oder von anderen Rechten dritter, die sich aus dem 
 Gebrauch des TBS-Produkts ergeben könnten. Der Hersteller behält sich das Recht vor 
 Produktspezifizierungen ohne Vorankündigung zu ändern. 
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 1) Beispiele für unsachgemäßen Gebrauch sind : 
  - Verwendung zu hoher Eingangsspannung 
  - Umgekehrte Verbindung der Batteriepole 
  - Mechanische Überlastung des Gehäuses oder der Innenteile verursacht durch  
   grobe Handhabung und/oder unsachgemäßes Verpacken 
  - Rückeinspeisung durch den Wechselrichterausgang aus externen Stromquellen wie 
   dem öffentlichen Energieversorgungsnetz oder einem Generator 
  - Kontakt mit irgendwelchen Flüssigkeiten oder Oxidation verursacht durch    
   Kondensation 
 
 
5. TECHNISCHE DATEN  
 
 5.1  Powersine 200-xx 
 

TECHNISCHE DATEN 

 

 PS200-12 PS200-24 PS200-48 

Ausgangsleist.1): @ Ta = 25°C    

       Pnominell 175VA 175VA 175VA 

       P10minute 210VA 220VA 220VA 

       Pspitse 400VA 500VA 500VA 

Ausgangsspannung 230Vac ± 2% oder 115Vac ± 2% 

Ausgangsfrequenz 50Hz ± 0.05% oder 60Hz ± 0.05% 

Ausgangswellenform wahre Sinuswelle (THD < 5%1) @ Pnom) 

Zulässige cos ϕ der last 0.2 – 1 (bis Pnom) 

Eingangsspannung (± 3% Tol.)  

       Nominell 12Vdc 24Vdc 48Vdc 

       Spanne 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaler Wirkungsgrad 90% 91% 93% 

Leistung im leerlauf bei nom. 
Eingangsspannung [ASB] 

< 2.8W 
[0.6W] 

< 3W 
[0.8W] 

< 4W 
[1.2W] 

Empf. Umgebungstemperatur -20°C bis +50 °C 

ASB Schwelle Pout = 12W Pout = 15W Pout = 15W 

Schutzvorrichtungen gegen Kurzschluss/Überlast, Überhitzung und zu niedrige 
Batterie spannung 

Anzeigen (durch 
vorprogrammierte Blink-
sequenzen der LED Anzeige) 

Kurzschluss/Überlast, Überhitzung, zu hohe/niedrige 
Batterie spannung und ASB Modus 

Gleichstromeing. anschluss zwei Kabel, länge 1.5 meter, ∅ 4mm² 

Wechselstromausg. anschluss IEC-320 (Euro Steckdose) 

Abmessungen (l x h x b) 154 x 98 x 130mm (ohne Montagekonsole) 

Schutzklasse IP20 

Gewicht 2.4 kg 2.4 kg 2.4 kg 

Der Wechselrichter erfüllt die 
folgenden Normen 

siehe Seite 16 
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 5.2  Powersine 300-12, 350-24 und 450-48 
 

TECHNISCHE DATEN 

 

 PS300-12 PS350-24 PS450-48 

Ausgangsleist.1): @ Ta = 25°C    

       Pnominell 250VA 300VA 300VA 

       P10minute 330VA 360VA 450VA 

       Pspitse 700VA 800VA 800VA 

Ausgangsspannung 230Vac ± 2% oder 115Vac ± 2% 

Ausgangsfrequenz 50Hz ± 0.05% oder  60Hz ± 0.05% 

Ausgangswellenform wahre Sinuswelle (THD < 5%1) @ Pnom) 

Zulässige cos ϕ der last 0.2 – 1 (bis Pnom) 

Eingangsspannung (± 3% Tol.)  

       Nominell 12Vdc 24Vdc 48Vdc 

       Spanne 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaler Wirkungsgrad 91% 93% 95% 

Leistung im leerlauf bei 
nominaler Eingangsspannung 
[ASB] 

< 3W 
[0.7W] 

< 3.5W 
[0.8W] 

< 6.5W 
[1.3W] 

Empfohlene 
Umgebungstemperatur 

-20°C bis +50 °C 

ASB Schwelle Pout = 12W Pout = 15W Pout = 15W 

Schutzvorrichtungen gegen Kurzschluss/Überlast, Überhitzung und zu niedrige 
Batterie spannung 

Anzeigen (durch 
vorprogrammierte Blink-
sequenzen der LED Anzeige) 

Kurzschluss/Überlast, Überhitzung, zu hohe/niedrige 
Batterie spannung und ASB Modus 

Gleichstromeing. anschluss zwei Kabel, länge 1.5 meter, ∅ 4mm² 

Wechselstromausg. anschluss IEC-320 (Euro Steckdose) 

Abmessungen (l x h x b) 184 x 98 x 130mm (ohne Montagekonsole) 

Schutzklasse IP20 

Gewicht 3.5 kg 3.5 kg 3.5 kg 

Der Wechselrichter erfüllt die 
folgenden Normen 

siehe Seite 16 

 
 
 5.3  Powersine 600-12, 800-24 und 800-48 
 

TECHNISCHE DATEN 

 

 PS600-12 PS800-24 PS800-48 

Ausgangsleist.1): @ Ta = 25°C    

       Pnominell 500VA 600VA 600VA 

       P10minute 600VA 800VA 800VA 

       Pspitse 1000VA 1200VA 1250VA 

Ausgangsspannung 230Vac ± 2% oder 115Vac ± 2% 

Ausgangsfrequenz 50Hz ± 0.05% oder 60Hz ± 0.05% 

Ausgangswellenform wahre Sinuswelle (THD < 5%1) @ Pnom) 
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Zulässige cos ϕ der last 0.2 – 1 (bis Pnom) 

Eingangsspannung (± 3% Tol.)  

       Nominell 12Vdc 24Vdc 48Vdc 

       Spanne 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Maximaler Wirkungsgrad 92% 93% 94% 

Leistung im leerlauf bei nom. 
Eingangsspannung [ASB] 

< 4.8W 
[0.4W] 

< 6.5W 
[0.7W] 

< 8.2W 
[0.5W] 

Empf. Umgebungstemperatur -20°C bis +50 °C 

ASB Schwelle Pout = 15W Pout = 15W Pout = 15W 

Schutzvorrichtungen gegen Kurzschluss/Überlast, Überhitzung und zu niedrige 
Batterie spannung 

Anzeigen (durch 
vorprogrammierte Blink-
sequenzen der LED Anzeige) 

Kurzschluss/Überlast, Überhitzung, zu hohe/niedrige 
Batterie spannung und ASB Modus 

Gleichstromeing. anschluss zwei Kabel, länge 1.5 meter, ∅ 10mm² 

Wechselstromausg. anschluss IEC-320 (Euro Steckdose) 

Abmessungen (l x h x b) 228 x 113 x 163mm (ohne Montagekonsole) 

Schutzklasse IP20 

Gewicht 6.2 kg 6.2 kg 6.2 kg 

Der Wechselrichter erfüllt die 
folgenden Normen 

siehe Seite 16 

 Anmerkung: Änderungen der o.g. Daten jederzeit vorbehalten.  
 
 1) Gemessen mit einer ohmschen Belastung. Ausgangsleistungen sind einer Toleranz  
  von ± 4% unterworfen und nehmen als Temperaturzunahmen mit einem Satz von ca. 
  1.2%/° C ab, die mit 25° C beginnen. 
 2) Die Unterspannungsgrenze ist dynamisch. Mit zunehmender Last sinkt diese Grenze. 
  So wird der Spannungsverlust in den Kabeln und Anschlüssen kompensiert.  
 
 
6. KONFORMITÄTSERKLÄRUNG  
 
 Siehe Seite 16. 
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1. INSTALLATION 
 
 
 1.1  Installation du convertisseur 

  
 
 1. Montage au plafond         : Déconseillé 
 2. Montage au sol          : OK 
 3. Montage vertical sur une cloison avec   : OK (attention aux petits objets qui   
  ventilateur vers le bas         pourraient tomber dans les ouvertures 
                  de ventilation) 
 4. Montage vertical sur une cloison avec   : Déconseillé 
  ventilateur vers le haut 
 5. Montage horizontal sur une cloison   : OK 
 
 Pour garantir le fonctionnement correct du convertisseur, son emplacement doit répondre 
 aux exigences suivantes: 
 
 a) Evitez tout contact avec l'eau. N'exposez pas le convertisseur à la pluie ou au    
  brouillard 
 b) Ne placez pas le convertisseur dans un endroit exposé directement au soleil;  
  la température ambiante doit être de 0 °C à 40 °C (humidité de l'air <95% sans   
  ruissellement) ; dans des situations extrêmes, le boîtier du convertisseur peut atteindre 
  une température de plus de 70 °C; 
 c) Evitez toute obstruction de la circulation de l'air autour du convertisseur; laissez au  
  moins 10 cm d'espace libre autour du convertisseur ; lorsque le convertisseur atteint 
  une température trop élevée, il s'éteint automatiquement; lorsque la température du  
  convertisseur devient à nouveau acceptable, il redémarre automatiquement. 
 
 
 1.2  La fonction "Marche/Arrêt à distance" (modèles PS600-12 jusqu'à 
    PS800-48 uniquement) 
 
 Les modèles PS600-12 jusqu'à PS800-48 sont équipés de bornes “Remote on/off” 
 (Marche/Arrêt à distance) permettant de raccorder un interrupteur Marche/Arrêt externe. 
 Les deux fils de l'interrupteur externe doivent être raccordés à ces bornes comme indiqué 
 ci-dessous. Sur les modèles PS600-12 et 800-xx, l'interrupteur sur la face avant doit être 
 positionné à droite ( réglage usine gauche ) quand on veut mettre en route le 
 convertisseur à distance comme montré ci-dessous : 
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 Maxi 50 mètres

interrupteur
à distance

Commande par
interrupteur à distance

Commande par
interrupteur local

 
 
 L'interrupteur Marche/Arrêt local sur la face-avant prévaut toujours sur l'interrupteur à 
 distance. Donc pour pouvoir utiliser l'interrupteur à distance, l'interrupteur sur l'appareil 
 doit être dans la position ‘on’ ou ‘auto standby’ (ASB). 
 

 

 
 

 
 
S'ASSURER QUE LORS DE L'INSTALLATION DE LA COMMANDE À 
DISTANCE LA BATTERIE N'EST PAS RACCORDEE. 

 
 
 1.3  Exigences relatives à la batterie 
 
 Pour un fonctionnement correct, la tension de la batterie doit varier de 0,92x Vnom à 
 1,23x Vnom (Vnom dépend du modèle 12V, 24V ou 48V). La batterie doit pouvoir fournir 
 suffisamment d'électricité  au convertisseur. Le tableau suivant indique la capacité 
 conseillée de la batterie: 
 

Modèle de 
convertisseur : 

Ientrée pour 
Pnom : 

Capacité batterie conseillée: 

PS200-12 18 ADC ≥ 50 Ah 

PS200-24 9 ADC ≥ 30 Ah 

PS200-48 4 ADC ≥ 20 Ah 

PS300-12 26 ADC ≥ 100 Ah 

PS350-24 15 ADC ≥ 60 Ah 

PS450-48 7 ADC ≥ 30 Ah 

PS600-12 47 ADC ≥ 200Ah 

PS800-24 29 ADC ≥ 120Ah 

PS800-48 14 ADC ≥ 60Ah 

 
 Le convertisseur s'éteint automatiquement lorsque la tension de la batterie est inférieure à 
 0,88xVnom ou supérieure à 1,3xVnom. Lorsque la tension de la batterie est trop élevée 
 ou trop faible, le convertisseur émet un signal sonore toutes les secondes (A l'exception 
 des modèles PS200-xx). 
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LES 12V MODÈLES DOIVENT EXCLUSIVEMENT ÊTRE 
RACCORDÉS SUR UNE BATTERIE 12V. 
Le convertisseur ne fonctionne pas avec une batterie de 6V. Si la 
tension de la batterie dépasse 24 volts, le convertisseur sera 
endommagé. 
LES 24V MODÈLES DOIVENT EXCLUSIVEMENT ÊTRE 
RACCORDES SUR UNE BATTERIE 24V. 
Le convertisseur ne fonctionne pas avec une batterie de 12V. Si la 
tension de la batterie dépasse 31 volts, le convertisseur sera 
endommagé. 
LES 48V MODÈLES DOIVENT EXCLUSIVEMENT ÊTRE 
RACCORDES SUR UNE BATTERIE 48V. 
Le convertisseur ne fonctionne pas avec une batterie de < 40V. Si la 
tension de la batterie dépasse 60 volts, le convertisseur sera 
endommagé. 
 

 
 1.4  Raccordement de la batterie 
 
 Si un rallongement des câbles de la batterie est indispensable, il convient d'utiliser un 
 câble d'au moins 1,5 fois la section des câbles fixes du convertisseur. La longueur 
 maximale conseillée pour les câbles vers la batterie est d'environ 3 mètres. 
 
 1.4.1 Précautions relatives à l'utilisation de batteries 
 
 1. Travailler à proximité de batteries peut être dangereux. Les batteries peuvent produire 
  des gaz explosifs. Évitez de fumer, de provoquer des étincelles ou de faire du feu avec 
  flammes nues à proximité batteries. Veillez à disposer d'une ventilation suffisante.  
 2. Portez une protection oculaire et vestimentaire. Évitez de toucher vos yeux lorsque  
  vous avez travaillé avec des batteries. Lavez-vous les mains lorsque vous avez fini de 
  travailler. 
 3. Si de l'acide contenu dans les batteries entre en contact avec votre peau ou vos   
  vêtements, lavez-les immédiatement à l'eau et au savon. Si l'acide entre en contact  
  avec les yeux, rincez-les immédiatement à l'eau courante. Rincez vos yeux pendant 15 
  minutes et si nécessaire, faites appel à un médecin.  
 4. Soyez prudent lorsque vous utilisez des outils métalliques à proximité des batteries. Si 
  vous laissez tomber un objet métallique sur une batterie, celui-ci peut provoquer un  
  court-circuit et/ou une explosion. 
 5. Ne portez pas d'objets tels que bagues, bracelets, montres et chaînes lorsque vous  
  travaillez près de batteries. En contact avec les batteries ces objets peuvent provoquer 
  des court-circuits qui les feront fondre totalement et entraîneront des brûlures graves. 
 

 

 

LE FIL ROUGE DOIT ÊTRE RACCORDE A LA BORNE POSITIVE 
(+) ET LE FIL NOIR A LA BORNE NÉGATIVE (-). 
Toute erreur de raccordement des câbles vers la batterie peut 
provoquer des dégâts! 
Les dégâts provoqués par un raccordement erroné des câbles vers la 
batterie ne sont pas couverts par la garantie. Veillez à ce que 
l'interrupteur se trouve en position " 0 " avant de procéder aux 
raccordements de la batterie. 
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 1.5  Raccordement de la charge 
  
 Avant de raccorder votre appareillage au convertisseur, vérifiez si la puissance électrique 
 totale des appareils en question n'est pas supérieure à puissance de sortie nominale du 
 convertisseur. Certains appareils tels les outils électriques et des pompes ont une très 
 forte consommation électrique au démarrage. Dans ce cas, il se peut qu'un tel appel de 
 courant de démarrage déclenche la protection interne du convertisseur, ce qui fait 
 momentanément chuter sa tension de sortie. Si cette protection est sollicitée rapidement 
 et à plusieurs reprises, le convertisseur se mettra en sécurité "surcharge" et sa tension de 
 sortie sera coupée. Dans ce cas, la charge raccordée au convertisseur est trop importante 
 et nous vous conseillons de la réduire. 
 Après environ 18 secondes, le convertisseur redémarre automatiquement. Si la 
 température ambiante est élevée, la capacité de surcharge du convertisseur diminue. 
 

 

 
 

 
SI VOUS RACCORDEZ AU CONVERTISSEUR PLUSIEURS 
APPAREILS, DONT UN ORDINATEUR, IL SE PEUT QUE LORSQUE 
L'UN DE CES APPAREILS EST MIS EN ROUTE, L'ORDINATEUR 
SOIT PERTURBÉ ET RELANCÉ DU FAIT D'UNE SOUDAINE 
CHUTE DE TENSION. 
 

 
 

 

 
 

 
 
NE RACCORDEZ JAMAIS LA SORTIE DU CONVERTISSEUR A 
UNE AUTRE SOURCE ÉLECTRIQUE (SECTEUR) . CELA 
POURRAIT GRAVEMENT ENDOMMAGER LE CONVERTISSEUR. 
 

 
 
 1.6  Mise en marche du convertisseur 
 
 Lorsque toutes les instructions qui précèdent sont respectées et les raccordements sont 
 réalisés, le convertisseur peut être mis en marche en plaçant l'interrupteur marche/arrêt 
 sur la position ' I '. Après un bref signal sonore à deux tons (A l'exception des modèles 
 PS200-xx) la tension de sortie sinusoïdale apparaît et se stabilise à 230V/50Hz ± 2%.  
 
 Lorsque l'utilisation en sortie du convertisseur n'est pas permanente, il est recommandé 
 de le mettre en mode "auto standby". Ceci permet de réduire considérablement la 
 consommation interne du convertisseur. Pour activer le mode "auto standby", mettre 
 l'interrupteur marche/arrêt en position ' II '. En mode "auto standby" le convertisseur 
 génère toutes les secondes une impulsion de contrôle pour sonder si une utilisation est 
 présente ou non sur sa sortie. Lorsque le mode "auto standby" est activé (confirmation 
 par un signal sonore deux tons inverse, A l'exception des modèles PS200-xx) le témoin 
 LED 4 s'allume pendant 4 secondes, et la tension de sortie est présente. Après 4 
 secondes, la tension de sortie disparaît et les impulsions de contrôle sont activées. 
 Lorsqu'une utilisation en sortie du convertisseur est enclenchée et dont la puissance est 
 supérieure à 5W, 12W ou 15W (selon modèle) le convertisseur se met immédiatement en 
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 marche. Lorsque l'utilisation en sortie est arrêtée le convertisseur se remet en mode "auto 
 standby" et les impulsions de contrôle sont activées. 
 
 Certaines charges telles que les appareils TV / vidéo (avec mode stand-by) et les réveils 
 ne fonctionneront correctement qu'en mode continu.  
 Avec certaines faibles charges non compensées, il est possible que le convertisseur 
 passe continuellement du mode 'continu' au mode 'ASB'. Dans ce cas, nous vous 
 conseillons de désactiver le mode 'ASB' ou de raccorder une charge supplémentaire. 
 

 
 

 

 
 

 
LORSQUE LE CONVERTISSEUR PASSE EN 'MODE DÉFAUT' 
(VOIR CHAPITRE 2.1) A CAUSE D'UNE SURCHARGE OU D'UN 
COURT-CIRCUIT, IL REDÉMARRE DE NOUVEAU 
AUTOMATIQUEMENT APRÈS ENVIRON 18 SECONDES. 
En cas de défaut lié à la température, le convertisseur ne redémarrera 
automatiquement qu'après avoir atteint une température acceptable. 
Le redémarrage est signalé un peu à l'avance par un signal sonore (A 
l'exception des modèles PS200-xx). 
N'INTERVENEZ JAMAIS SUR LES RACCORDS AC LORSQUE LE 
CONVERTISSEUR EST EN MODE DÉFAUT 
 

 
 

 
 

 
 

 
LE GRAND CONDENSATEUR INTERNE PEUT RESTER SOUS 
TENSION LORSQUE LES BATTERIES SONT DÉCONNECTÉES. 
Pour éviter des étincelles ou un fonctionnement bref du convertisseur, 
nous vous conseillons de le mettre en position 'marche' pendant 
environ 10 secondes après l'avoir déconnecté des batteries, ceci 
déchargera le condensateur. Vous pourrez alors manipuler le 
convertisseur en toute sécurité. 
 

 
 
2. DIAGNOSTIC ET RÉSOLUTION DE PANNES 
 
 2.1  Alarmes visuelles 
 
 Votre convertisseur Powersine est équipé d'un système de diagnostic automatique qui 
 vous informe des causes d'un arrêt automatique suite à un défaut. Pour visualiser la 
 nature du défaut, une LED rouge 'error/power' sur convertisseur clignote selon des 
 séquences déterminées. La durée de chaque séquence est d'environ 1 seconde. Pendant 
 cette période, la LED rouge peut envoyer au maximum 4 impulsions lumineuses.  
 
 Le tableau suivant vous permet de savoir le type d'erreur ou d'alarme correspondant à un 
 mode de clignotement déterminé. 
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Indications de la LED rouge :  
 
� = LED clignotante 
� = LED allumée  
� = LED éteiente  
 
Durée (1 seconde) Nature du defaut 
���� Defaut de la tension batterie sur le voltage 

Entrée 
(une impulsion par seconde) 

���� Court-circuit ou surcharge en sortie 
(deux impulsions par seconde) 

���� Température trop élevée 
(trois impulsions par seconde) 

���� Convertisseur en mode "Auto Standby" 
(impulsions continues) 

� → Convertisseur en fonctionnement normal 
 

� → Convertisseur arrêté 

 

 2.2  Alarmes sonores (A l'exception des modèles PS200-xx) 

 
 Le convertisseur est équipé d'une alarme sonore. Il y a trois alarmes sonores différentes 
 dont la séquence et la signification sont associées aux alarmes visuelles mentionnées 
 précédemment: 
 
  Alarme 1 : Un signal par seconde. Pré-alarme tension de la batterie trop élevée 
       ou trop basse. Si la tension de la batterie diminue ou augmente encore 
       un peu, le convertisseur passera en mode 'défaut de la tension batterie' 
       afin d'éviter tout dommage. 
  Alarme 2 : Deux signaux par seconde. Pré-alarme surcharge. Le convertisseur va 
       s'arrêter suite à une surcharge en sortie. En cas de surcharge forte, 
       cette alarme n'est pas activée car le convertisseur passera  
       immédiatement en mode défaut. 
  Alarme 3 : Trois signaux par seconde. Pré-alarme température. Le convertisseur 
       s'arrêtera si la température augmente d'encore de 3°C. 
 
 
 2.3  Pannes et solutions possibles 
 

PROBLÈME: Le convertisseur ne fonctionne pas (LED rouge éteinte) 

 

Cause possible: Remède: 
  

L'interrupteur est en position ARRÊT (0). Actionnez l'interrupteur pour le mettre en 
position MARCHE (I).  

Mauvais contact entre les câbles batterie 
du convertisseur et les cosses de la 
batterie.  

Nettoyez les cosses de la batterie et/ou les 
contacts. Serrez bien les vis de fixation. 

Fusible défectueux. Convertisseur doivent être renvoyés pour 
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réparation.  

La batterie est en très mauvais état. Rechargez ou remplacez la batterie. 

 
 

PROBLÈME: L'alarme 'Défaut de la tension batterie' se maintient 

  

Cause possible: Remède: 
  

La batterie est en mauvais état. Rechargez ou remplacez la batterie. 

Les raccordements ou le câblage entre le 
convertisseur et la batterie sont mauvais et 
entraînent d'importantes chutes de tension.  

Vérifiez tous les raccordements. Si vous 
avez rallongé les câbles vers la batterie, 

vous devez utiliser la section adéquate  (≥ 
1,5 fois le câble livré de série). Nous 
déconseillons de rallonger les câbles 
batterie de plus de 3 mètres environ. 

Erreur dans votre système électrique (dans 
le cas d'un raccordement indirect à la 
batterie).  

Vérifiez votre système électrique ou 
consultez un électrotechnicien. 

 
 

PROBLÈME: L'alarme 'Court-circuit ou surcharge en sortie' se maintient 

  

Cause possible: Remède: 
  

Le convertisseur est surchargé. Vérifiez si la puissance totale de la charge 
raccordée n'excède pas la puissance 
nominale du convertisseur. 

La charge raccordée a un mauvais facteur 

de puissance (cosϕ sur courant sinusoïdal). 

Réduisez la charge. N.B. un ordinateur par 
exemple a un mauvais facteur de 
puissance, ce qui entraîne une diminution 
de la puissance maximale de sortie utile 
d'environ 20%. 

La charge raccordée provoque un court-
circuit à la sortie du convertisseur. 

Vérifiez si la charge raccordée n'est pas 
défectueuse, y compris le câblage entre la 
charge et le convertisseur. Un câblage 
endommagé peut entraîner un court-circuit. 
Dans ces circonstances, soyez prudent! 

 
 

PROBLÈME: L'alarme 'Température trop élevée' se maintient 

  

Cause possible: Remède: 
  

Le flux d'air autour du convertisseur est 
bloqué. 

Veillez à laisser au moins un espace de 10 
centimètres autour du convertisseur. 
Supprimez éventuellement les objets qui se 
trouvent sur le convertisseur. Enlevez le 
convertisseur de la lumière directe du soleil 
ou de la proximité d'appareils qui 
produisent de la chaleur. 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1777 of 1899



 

 

 

Powersine dc to ac sinewave invertersPowersine dc to ac sinewave invertersPowersine dc to ac sinewave invertersPowersine dc to ac sinewave inverters 
 

 

 

 

 - 52 - 

La température environnante est trop 
élevée. 

Déplacez le convertisseur dans un lieu plus 
frais ou apportez un refroidissement 
supplémentaire à l'aide d'un ventilateur 
externe. 

 N.B. : N'éteignez pas le convertisseur lorsqu'il est en défaut température. Le convertisseur 
   a besoin de temps pour refroidir, son ventilateur fonctionne. 
 
 

PROBLÈME: Le convertisseur bascule continuellement entre les modes 'continu' 
     et 'ASB' 

  

Cause possible: Remède: 
  

La charge raccordée n'est pas compensée 
ou le rapport entre son appel de courant et 
son régime établi est trop important. 

Raccordez une faible charge 
supplémentaire. 

 
 Si aucun des remèdes proposés n'apporte de solution à vos problèmes, nous vous 
 conseillons de prendre contact avec votre revendeur local TBS pour obtenir son aide et / 
 ou pour une réparation éventuelle. N'ouvrez jamais vous-même le convertisseur, il peut 
 contenir des tensions dangereusement élevées! Toute tentative d'intervention par du 
 personnel non habilité annulera la garantie.  
 
 
3. GARANTIE / LIMITE DE RESPONSABILITE 
 
 TBS Electronics (TBS) garantit que cet inverseur est libre de tout défaut de fabrication ou 
 du matériel pour une période de 24 mois à dater de la date d’achat.  Pendant cette 
 période TBS réparera l’inverseur défectueux gratuitement. TBS n’est pas responsable des 
 frais de transports éventuellement occasionnés par la réparation. 
 
 Cette garantie est annulée si l’inverseur a souffert de dommages physiques ou d’une 
 altération, interne ou externe, et ne couvre pas les dommages dus à un usage impropre1), 
 à la tentative d’utiliser l’inverseur avec des appareils ayant une consommation excessive 
 (par rapport aux spécifications de l’appareil) ou l’utilisation dans un environnement 
 inadéquat.  
 
 Cette garantie ne s’appliquera pas quand l’appareil aura été mal utilisé, négligé, 
 incorrectement installé ou réparé par quelque d’autre que le TBS. Le fabricant n’est pas 
 responsable des pertes, dommages ou coûts occasionnés par un usage incorrect, par un 
 usage dans un environnement impropre, par une installation incorrecte de l’inverseur ou 
 par une disfonctionnement de celui-ci. 
 
 Comme le fabricant ne peut pas contrôler l’usage et l’installation des produits TBS, le 
 client est toujours responsable pour l’usage actuel des produits TBS. Les produits TBS ne 
 sont pas conçus pour être utilisés comme composants d’une installation de  maintenance 
 en vie qui peut potentiellement blesser les hommes ou l’environnement. Les clients sont 
 toujours responsables quand ils installent les produits TBS pour ce type d’applications. Le 
 fabricant n’accepte aucune responsabilité en cas de violation des brevets ou autres droits 
 des tierces parties, résultant de l’usage des produits TBS. Le fabricant se réserve le droit 
 de changer les spécifications du produit sans préavis. 
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 1) Exemples d’usage incorrect : 
  - Voltage trop important à l’entrée 
  - Inversion des polarités 
  - Dégâts internes ou externes dus à une mauvaise manipulation ou à un mauvais  
   emballage 
  - Contact avec des liquides ou oxydation causée par la condensation. 
  - Alimentation en courant par la sortie par un groupe électrogène ou toute autre   
   source extérieure 
 
4. CARACTÉRISTIQUES TECHNIQUES 
 
 4.1  Powersine 200-xx 
 

CARACTÉRISTIQUES TECHNIQUES 

 

 PS200-12 PS200-24 PS200-48 

Puissance @ Ta = 25°C 1)     

       Pperm. 175VA 175VA 175VA 

       P10min 210VA 220VA 220VA 

       Pmaxi 400VA 500VA 500VA 

Tension de sortie 230Vac ± 2% ou 115Vac ± 2% 

Fréquence de sortie 50Hz ± 0.05% ou 60Hz ± 0.05% 

Forme de l'onde de sortie Sinusoïde pre (THD < 5%1) @ Pperm.) 

cos ϕ accepté en sortie 0.2 – 1 (jusqu'à Pperm.) 

Tension d'entrée (± 3% tol.)  

       Nominale 12Vdc 24Vdc 48Vdc 

       Plage 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Rendement maximum 90% 91% 93% 

Consommation à vide à tension 
d'entrée nominale [ASB] 

< 2.8W 
[0.6W] 

< 3W 
[0.8W] 

< 4W 
[1.2W] 

Température ambiante admiss. -20°C .. +50 °C 

ASB à partir de Psort. = 12W Psort. = 15W Psort. = 15W 

Protections Court-circuits, surcharges, températures trop, défauts 
de tensions de la batterie 

Indications de défauts 
(Séquences de clignotement de 
la LED) 

Court-circuits, surcharges, températures trop élevées,  
défauts de tensions de la batterie et ASB 

Raccordement entrée DC Deux fils, longueur 1,5 mètres, ∅ 4mm² 

Raccordement sortie AC Embase femelle IEC-320 Euro 

Dimensions (L x h x l) 154 x 98 x 130mm (hors bords de fixation) 

Degré de protection IP20 

Poids 2.4 kg 2.4 kg 2.4 kg 

Conformité aux normes voir page 16 
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 4.2  Powersine 300-12, 350-24 et 450-48 
 

CARACTÉRISTIQUES TECHNIQUES 

 

 PS300-12 PS350-24 PS450-48 

Puissance @ Ta = 25°C 1)     

       Pperm. 250VA 300VA 300VA 

       P10min 330VA 360VA 450VA 

       Pmaxi 700VA 800VA 800VA 

Tension de sortie 230Vac ± 2% ou 115Vac ± 2% 

Fréquence de sortie 50Hz ± 0.05% ou  60Hz ± 0.05% 

Forme de l'onde de sortie Sinusoïde pre (THD < 5%1) @ Pperm.) 

cos ϕ accepté en sortie 0.2 – 1 (jusqu'à Pperm.) 

Tension d'entrée (± 3% tol.)  

       Nominale 12Vdc 24Vdc 48Vdc 

       Plage 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Rendement maximum 91% 93% 95% 

Consommation à vide à tension 
d'entrée nominale [ASB] 

< 3W 
[0.7W] 

< 3.5W 
[0.8W] 

< 6.5W 
[1.3W] 

Température ambiante 
admissible 

-20°C .. +50 °C 

ASB à partir de Psort. = 12W Psort. = 15W Psort. = 15W 

Protections Court-circuits, surcharges, températures trop, défauts 
de tensions de la batterie 

Indications de défauts 
(Séquences de clignotement de 
la LED) 

Court-circuits, surcharges, températures trop élevées,  
défauts de tensions de la batterie et ASB 

Raccordement entrée DC Deux fils, longueur 1,5 mètres, ∅ 4mm² 

Raccordement sortie AC Embase femelle IEC-320 Euro 

Dimensions (L x h x l) 184 x 96 x 130mm (hors bords de fixation) 

Degré de protection IP20 

Poids 3.5 kg 3.5 kg 3.5 kg 

Conformité aux normes voir page 16 

 
 
 4.3  Powersine 600-12, 800-24 et 800-48 
 

CARACTÉRISTIQUES TECHNIQUES 

 

 PS600-12 PS800-24 PS800-48 

Puissance @ Ta = 25°C 1)     

       Pperm. 500VA 600VA 600VA 

       P10min 600VA 800VA 800VA 

       Pmaxi 1000VA 1200VA 1250VA 

Tension de sortie 230Vac ± 2% ou 115Vac ± 2% 

Fréquence de sortie 50Hz ± 0.05% ou 60Hz ± 0.05% 

Forme de l'onde de sortie Sinusoïde pre (THD < 5%1) @ Pperm.) 

cos ϕ accepté en sortie 0.2 – 1 (jusqu'à Pperm.) 
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Tension d'entrée (± 3% tol.)  

       Nominale 12Vdc 24Vdc 48Vdc 

       Plage 10.52) – 16Vdc 212) – 31Vdc 412) – 60Vdc 

Rendement maximum 92% 93% 94% 

Consommation à vide à tension 
d'entrée nominale [ASB] 

< 4.8W 
[0.4W] 

< 6.5W 
[0.7W] 

< 8.2W 
[0.5W] 

Température ambiante admiss. -20°C .. +50 °C 

ASB à partir de Psort. = 15W Psort. = 15W Psort. = 15W 

Protections Court-circuits, surcharges, températures trop, défauts 
de tensions de la batterie 

Indications de défauts 
(Séquences de clignotement de 
la LED) 

Court-circuits, surcharges, températures trop élevées,  
défauts de tensions de la batterie et ASB 

Raccordement entrée DC Deux fils, longueur 1,5 mètres, ∅ 10mm² 

Raccordement sortie AC Embase femelle IEC-320 Euro 

Dimensions (L x h x l) 228 x 113 x 163mm (hors bords de fixation) 

Degré de protection IP20 

Poids 6.2 kg 6.2 kg 6.2 kg 

Conformité aux normes voir page 16 

 N.B. : les données ci-dessus peuvent être modifiées sans avis préalable. 
 

 1) Valeurs mesurées avec charge resistive. Les puissances peuvent varier de ± 4% et  
  diminuent lorsque la température augmente dans une proportion d'environ 1.2%/°C à 
  partir de 25°C. 
 2) La tension inférieure est dynamique. Cette limite diminue lorsque la charge augmente 
  afin de compenser les pertes de tension sur les câbles et / ou raccordements. 
 
 
5. DECLARATION DE CONFORMITE CE 
 
 Voir page 16. 
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Powersine

Description   The PS600-12, PS800-24 and 
PS800-48 professional DC to AC true sinewave 
inverters, offer superior performance for a wide 
range of applications. Unlike many other inverters, 
the very clean and interference free output of a 
Powersine inverter ensures correct operation of 
sensitive equipment like displays, test equipment 
and battery chargers.

The very robust electronic and mechanical design, 
make the Powersine inverter series the best choice 
for reliability. Designed for an extremely long 
lifespan and protected against short circuits, 
overloading and high temperatures, a Powersine 
inverter will deliver trouble free operation for many 
years.

The newest available technology results in 
extremely efficient operation with very low 'no-load' 
consumption. The Automatic Standby Function 
(ASB), standard in all Powersine inverters, will 
even reduce the no-load consumption by an extra 
70%!

All Powersine inverters are easy to install and 
operate. Each Powersine inverter comes standard 
with DC cables, separate IEC320 plug and a very 
clear installation and operating instruction manual.

S500D-EN-REVD    www.tbs-electronics.com

Features

Applications

Designed to power your..

True sinewave AC output
Robust design
High surge power output
Very efficient
Protected against low battery voltage, high 
temperature, overload and short circuit
Automatic Standby function to reduce no-load 
power consumption
Variable speed fan for silent operation
IEC320 worldwide accepted AC outlet
(IEC320 plug included)
Remote on/off capability
1.5 meters DC connection cable included
CE and e-mark certified
24 month warranty

• 

• 
• 

Recreational vehicles
Marine applications
Solar power systems
Industrial systems
Mobile entertainment systems
Service vehicles
Remote homes

TV
Desktop/Notebook computer
Battery charger
Portable work light
Test & measurement equipment
DVD/Blu-ray player
Cell/Smart phone charger
Thermal printer
Small kitchen appliance
Electric tool

• 

• 
• 
• 
• 
• 
• 
• 
• 

• 

professional DC to AC true sinewave inverter
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Technical specifications

Parameter PS600-12 PS800-24 PS800-48

600VA 800VA 800VA

1000VA 1250VA1200VA

Output voltage 230Vac ± 2% or 115Vac ± 2%

Output frequency 50Hz ± 0.05% or 60Hz ± 0.05%

Output waveform
1)True sinewave (THD < 5%  @ Pnom)

Admissible cos φ of load 0.2 – 1 (up to Pnom)

Input voltage (±3% tolerance) : 12V 48V
2)10.5  – 16Vdc

2)41  – 60Vdc

92% 94%Maximum efficiency
3)No load power consumption

ASB threshold Pout=15W

Storage temperature range

-20°C … +50°C (humidity max. 95% non condensing)

-40°C … +80°C (humidity max. 95% non condensing)

Cooling Variable speed fan controlled by temperature and load 

TBSLink enabled No

Short circuit, overload, high temperature, low 

 battery voltage

Dimensions
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Indications Power on, error and ASB mode

DC input connections 2Two wires, length 1.5 meters,  10mm

AC output connections IEC320 outlet

Enclosure body size 228 x 113 x 163mm (without mounting brackets)

Total weight 6.2 kg

Protection class IP20

Standards CE marked meeting EMC directive 2004/108/EC and LVD 2006/95/EC 
complying with EN60335-1, e4-95/54/EC, RoHS 2002/95/EC

Note: the given specifications are subject to change without notice.

1) Measured with resistive load at 25°C ambient. Power ratings are subject to a tolerance of 4% and are decreasing as temperature rises with a rate of approx. 1.2%/°C starting from 25°C
2) Undervoltage limit is dynamic. This limit decreases with increasing load to compensate the voltage drop across cables and connections
3)
 Measured at nominal input voltage and 25°C

Output power1)

Front view Top view Side view

500VA 600VA 600VAPnom

P10minutes

Psurge

Nominal

Range

24V
2)21  – 31Vdc

93%

[ASB]

<4.8W

[0.4W]

<6.5W

[0.7W]

<8.2W

[0.5W]

Operating temperature range (ambient)

Protected against

TOTAL LENGTH INCLUDING IEC320 PLUG AND
NEEDED SPACE FOR DC INPUT WIRES
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6.10. Thermofisher Blue-I 
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HG-702 

Water Quality Analyzer 

 

Operator Manual 
 

 

 

 

 

 

2012 

Software Version 5.40 
Document ID HG702OM1.2 
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No part of this publication may be reproduced, transmitted, 
transcribed, stored in a retrieval system, or translated into 
any language or any computer language, in any form or by 
any third party, without the prior written permission of Blue 
I Water Technologies Ltd. 

 

Disclaimer 

Blue I Water Technologies Ltd. does not accept any 
responsibility for any damage caused to its products by 
unauthorized personnel.  Use of non-Blue I Water 
Technologies’ reagents and/or replacement parts will void 
all warranties. 

 

Trademark Acknowledgements 

HG-702 is the registered trademark of Blue I Water 
Technologies Ltd. 

 

Copyright © 2012 by Blue I Water Technologies Ltd. 
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1. Preface 

1.1 Intended Use 

This manual is for qualified and trained service technicians who will install and service the 
HydroGuard HG-702 Water Quality Analyzer. It provides instructions on how to install the 
HydroGuard system, how to integrate it with external chemical dosing systems and how to 
calibrate, operate and maintain the system.  

1.2 Safety Precautions 

Warning 

Only properly trained and licensed electricians should attempt to wire or service the electronic 
components of the analyzer.   

There is an Electrical Shock Hazard when servicing this system.   

Always verify that all electrical power source(s) are off before opening the analyzer unit or 
attempting to service electronic components or wiring. 

 

Caution 

Extreme caution should be used when installing, operating and maintaining the HydroGuard 
HG-702 Water Quality Analyzer and Controller.  

Only properly trained technicians are authorized to install and maintain the analyzer.  

Only properly trained and licensed electricians should attempt any change to the system’s 
electrical components.   

Only properly trained and licensed operators should attempt to make any changes to 
chemical dosing levels.   

Always follow local health and safety regulations when performing any service on the 
HydroGuard unit or changing chemical dosing settings. 
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2. Overview 
The HydroGuard HG-702 Water Quality Analyzer continuously monitors chemical levels in a 
process water application. HydroGuard automates free chlorine, total chlorine, pH, ORP 
(Redox), temperature, turbidity, conductivity and/or flow rate, administering chemicals as 
required, according to the results of these tests (closed loop). 

2.1 The HydroGuard Solution 

Various methods have been developed over the years to monitor the concentration and 
balance of chemicals used in water treatment.  The older manual methods of monitoring 
chemical balance are neither objective nor effective. HydroGuard measures free or total (and 
optionally both free and total) chlorine levels with a digital photometer, which has many 
advantages over other types of sensors. Digital photometer testing is completely objective. It 
is not dependent on lighting conditions or the operator’s eyesight, and is far more accurate. It 
does not require frequent calibration and is compatible with all types of disinfectant systems. 
HydroGuard performs colorimetric testing in a closed reading cell. It is the only system that 
automatically and accurately measures free chlorine using small amounts of reagent. 

Once installed and calibrated, HydroGuard is fully automatic. It will monitor and can control 
dosing systems directly or indirectly, releasing the proper quantity of chemicals based on 
frequent automatic measurements. HydroGuard is simple to use. Its straight-forward control 
panel and parameters menu make chemical balance control an easy task. All basic 
information can be viewed at a glance, and changing settings is as simple as scrolling through 
the menu and adjusting the current settings. 

2.2 Measurements and Features  

The HydroGuard 702 comes standard with chlorine measurement and can be configured to 
measure any combination of the following water quality parameters: 

 Free Chlorine 

 Total Chlorine 

 Both Free Chlorine and Total Chlorine  

Optional Measurements: 

 Turbidity  

 Temperature or Conductivity  

 ORP (Redox) and Temperature 

 Flow Rate 

Optional communication protocol 

 Modbus 

Several communication options are also available:  

 Internal 4 to 20 mA Outputs (up to 4 channels) 

 External 4 to 20 mA Outputs (up to 8 channels + dry contact alarms) 

 HydroSoft - Direct Connection  

 Wireless Communication Package  

2.2.1 Wireless Management Package*  
An advanced and unique HydroGuard option is the cellular communication package which 
provides web-based monitoring of up to 5 analyzers. The cellular communicator accepts 
HydroGuard's alarms and readings and transmits them to a web-based application server.    
The information is easily accessible remotely through the Internet or mobile telephone. 
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* Wireless Management Package is an optional accessory—see the supplemental information 
and manual. 

2.3 System Components 

HydroGuard has two primary units: the analyzing unit and the control unit. The analyzing unit 
performs the actual measurements. It contains the following components: 

Colorimetric Reading Cell – measures free or total (and optionally both free and total) 
chlorine levels in the water using DPD reagents and a closed-cell, digital photometer. 

Flow Cell – contains the sensors, including the pH, Redox (ORP) and temperature sensors. 

Reagent Bottles – contains the reagents used by the colorimeter to measure chlorine levels 
in the water. 

Reagent Pumps and Solenoid Valve – accurately controls the flow of water and reagents 
into the colorimeter, making every measurement as accurate as possible. 

The control units include all electronics, the user interface and the software that controls the 
measurements performed in the analyzing unit. It includes the following components: 

I/O Module (Input/output) – Power Supply to the analyzer and contains the dry-contact 
relays for direct control of external dosing systems. 

Control Panel Module – Calculates the measurement results and determines the required 
chemical dosing to maintain an appropriate chemical balance in closed-loop systems. The 
Control Panel Module also provides data to external communication devices such as the 4- 
20mA outputs or the wireless communication package. 

Keyboard Panel – mounted on the cover of the control module, it functions as HydroGuard’s 
user interface. The control panel displays current measurements and indicates alarms. All 
settings and adjustments are performed through the control panel. 

Colorimeter Module – controls the colorimeter and associated components, such as the 
reagent pumps and solenoid valve. It accurately calculates the chlorine level. 

pH, Redox, Temp Module* – receives the signal from the pH, Redox, and temperature 
probes.  

Internal 4-20 Input Module* – contains connections for Turbidity, Conductivity meter and the 
4-20 Flow Meter.   

Internal 4-20 Output Module* – provides up to four 4-20mA outputs for any measured 
variable.  

External 4-20 Module* – Provides up to eight 4-20mA outputs for any measured variable.  
Contains dry contacts for alarms not related to measured values including: low reagents, no 
reagents, no flow, etc.   

*Optional Module  
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Figure 1: HydroGuard 702 Main Components 
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3. Installation 

3.1 Selecting a Location 

Take extra time in selecting a location since the installation location will determine the ease of 
the installation and future operation and maintenance. The location where HydroGuard is 
installed is dependent on various considerations: 

Convenient Access – HydroGuard should be installed where it can easily be viewed and 
operated. 

Dry Area – HydroGuard handles electricity and includes electronic circuitry that is susceptible 
to short-circuiting and/or corrosion when exposed to water or high ambient moisture levels. 

Away from Chemicals – Many water treatment chemicals can be corrosive to HydroGuard’s 
electronic circuitry. It is highly recommended that HydroGuard is not installed adjacent to a 
storage area for chemicals or the dosing systems themselves. 

Minimum Distance from Supply Pipe – The water sampling line that is connected to the 
main pipe, feeding the HydroGuard should be as short as possible. A long sample creates an 
unnecessary delay between supply, measurement, analysis and chemical dosing. 

Drainage – The location should easily allow the outlet of the colorimeter to gravity drain 
without creating an obstacle (i.e. no pipe across walkway). The flow cell may be pressurized 
to allow for return to the water pipe.   

Freezing Temperatures – The analyzer should be installed in a location that is not 
susceptible to freezing temperatures. The reagents will freeze, preventing accurate readings 
(even when thawed) and parts may be damaged due to expansion when ice forms.      

3.2 Site Requirements and Installation  

The HydroGuard assembly is wall mounted. It should be located on a wall where operators 
and service technicians can easily access it for normal operation and maintenance. It is also 
advisable to install it where the operators can easily view the readings and alarms. Finally, the 
complete unit with all connections weighs 18 lbs. (8 kg), so it must be mounted securely onto 
a stable wall. The HydroGuard unit measures 26.3” x 13.1” (66.8 cm x 33.2 cm). The base of 
the complete HydroGuard assembly should be mounted at least 24” (60 cm) above the floor 
(preferably at eye level). 

The HydroGuard unit and its mounting panel are not shipped with mounting screws or 
anchors. The installer must provide screws and anchors that can hold the weight of the 
HydroGuard unit, mounting panel, intake filter and electrical outlets and junction boxes. The 
screws and anchors must be compatible with the wall where it will be installed. 

3.2.1 Mechanical Installation 

Figure 2 illustrates steps 3 to 5 in the following procedure. 

1. HydroGuard is shipped pre-mounted on a mounting panel, along with a water filter.  The 
mounting panel includes four screw holes, one in each corner. 

2. Determine the location of one hole on the HydroGuard unit or on the mounting panel. 

3. Secure one corner of the HydroGuard unit or mounting panel to the wall. 

4. Level the HydroGuard unit or mounting panel and mark the remaining three (3) screw 
holes. 

5. Secure the remaining corners to the wall using 5/16” (8 mm) screws. 
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Figure 2: HydroGuard 702 Mounting Panel 

 

3.3 Plumbing Requirements and Installation 

3.3.1 Water Supply 

HydroGuard requires a pressurized water supply to the flow cell, a zero pressure 
(gravity) water return from the colorimeter and a pressurized (or gravity) return 
from the flow cell. An isolating valve must be installed between the main line and 
the pipe (or tube) to the HydroGuard. The inlet pressure should not exceed 7 psi (0.5 
bar) using a pressure regulator attached to the outlet of the pre-filter. The distance 
from the main pipe to the HydroGuard should be as short as possible, in order to 
minimize the delay time between the water being sampled and HydroGuard testing 
the water and adjusting dosing levels.  The inlet pressure should not exceed 14.5 psi 
(1 bar) and should be adjusted using a pressure regulator attached to the outlet of 
the pre-filter.  
 

3.3.2 Drainage 

Two drainage connections are required. A gravity drainage connection is required for the 
water coming from the colorimeter. A pressurized, vacuum, or gravity connection is required 
from the outlet of the flow cell. The length of the colorimeter drain line should be as short as 
possible and must have a constant downward slope to prevent a backflow of water. The flow 
cell may be pressurized up to 7 psi (0.5 bar). A drain cap is located on the colorimeter outlet 
to prevent the backup of water into the colorimeter if the drain line is blocked. A ½” MNPT 
fitting is supplied for the colorimeter drain connection and a ¼” FNPT fitting is supplied for the 
flow cell drain connection. 
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Figure 3: Flow cell and Colorimeter Inlet and Outlet 

Note 

The HydroGuard colorimeter drains water at zero (0) pressure. The drainage pipe should be 
as straight as possible and have a constant downward slope and should not have any bends 
where water flow can be restricted. If the colorimeter drains to a bucket or basin, the end of 
the drainage pipe should terminate above the bucket or basin rim. 

3.4 Electrical Requirements and Installation 

HydroGuard requires a 90-120 or 180-240 VAC, 50/60 Hz electrical power source on a 
separate 16A circuit in the plant room’s electrical board. The main HydroGuard power supply 
should be connected to a non-dependent power supply, so that the unit remains powered 
constantly. The active relays should be connected to a dependent power supply (interlocked 
power supply).  

3.4.1 Connecting the Main Electrical Power  

The Main Power Supply may be connected to either 90-120 or 180-240VAC 50/60Hz.  
Switching between voltages is accomplished by changing two (2) jumpers located above the 
main power connection, to the left of the transformer: 

 For 90-120VAC, a 1amp fuse should be used 

 for 180-240VAC, a 0.5amp fuse should be used 

These changes must be completed prior to wiring.       

 

Caution 
Before making a connection to a power source, confirm that both jumpers are located on the 
correct voltage and that the appropriate fuse is in place.  
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1. Verify that the power switch or circuit breaker to the non-dependent power source is 
OFF. 

2. Connect the line (live) wire to the I/O board connector marked Line. 

3. Connect the neutral wire to the I/O board connector marked Neutral. 

4. Connect the earth wire to the I/O Module connector marked Ground. 

5. Continue with the other electrical connections.  

6. Turn on electrical power only after all electrical connections have been completed. 

For information on wiring and using the relays as dry contact or for control, see Chlorine 
Shock Mode.  

Error! Reference source not found.. 

3.4.2 Input Switches 
Flow input switch terminal blocks on the I/O module allow for three input switches to be 
connected to the system as additional layers of security against accidental chemical additions 
when there is no flow. If a connection is expected but not detected at each input, the 
analyzer/controller will indicate an alarm and will close all relays (and open the alarm relay). 
Therefore, if a safety switch (flow, level, etc.) will not be installed, a fixed connection (jumper 
wire) is required to allow the controller to operate.   

Two flow switches and one flow meter may be connected:  

 Flow Switch (internal): Flow switch connected to the flow cell of analyzer. Supports 
both 2 and 3 wire flow switches.   

o If a 2-wire switch is used, it should be connected to the “In” and “Gnd” 
connections. If a 3-wire switch is used, the “VCC” connection will also be 
used.   

 External Flow Switch: Connection for an external 2-wire flow switch.  If an external 
switch is not connected, a jumper must be installed for the analyzer to operate 
properly.     

 Flow Meter: Connection for 2 or 3-wire flow meter. The analyzer will not look for the 
flow meter connection unless the option is turned ON in the technician menu; 
therefore, no jumper is required if a meter is not installed.     

Caution 
Electrical connections depicted in this section are ONLY recommendations. All electrical 
connections should comply with National Electrical code (NEC) and all local regulations. 
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4. First Time Operation and Calibration 

4.1 Installing Additional Sensors and Meters 

Install all additional sensors and meters and connect to the HG-702 main system, following 
the supplemental manuals for each sensor or meter.   

4.2 Installing Reagents 

For Free Chlorine Only measurements, DPD1 reagent set will be used 

For Total Chlorine Only measurements, DPD4 reagent set will be used.   

For both Free and Total Cl measurements, DPD1 and DPD3 reagent sets will be used. 

The reagents should be installed according to the labels located behind the reagent holder.  
For systems ordered previously, please refer to the following installation:   

For Free Cl Only:    For Total Cl Only:    

1. Free Chlorine Indicator (DPD #1)        1.  Total Chlorine Indicator (DPD #4) 

2. Free Chlorine Buffer (DPD #1)        2.  Total Chlorine Buffer (DPD #4) 

 

For Free Cl + Total Cl: 

1. Free Chlorine Indicator (DPD #1) 

2. Free Chlorine Buffer (DPD #1) 

3. Total Chlorine Indicator (DPD #3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Flow cell and Colorimeter Inlet and Outlet 

 

1) Open the HydroGuard Chlorine Indicator and Buffer kit. The following items should be in 
the box: 

 500 ml bottle of chlorine buffer with a white label. 

 500 ml bottle of chlorine indicator fluid with a blue label. 

 Small bottle of chlorine indicator salt with a white label. 

2) Remove the caps on both the indicator fluid and small indicator salt bottles. 
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3) Empty the entire contents of the indicator salt into the bottle of indicator fluid. 

4) Place the cap on the bottle of chlorine indicator fluid and close tightly. 

5) Turn the bottle upside-down slowly and carefully, so that no bubbles form in the fluid. 

6) Repeat five (5) times until all the indicator salt is dissolved in the indicator fluid. 

Figure 5: Reagent handling 

 

7) Place the reagent bottles in position: 

a) Remove the cap from the reagent bottles. 

b) Place the opening of the reagent bottle below the bottle siphons. 

c) Lift the bottle up until the opening reaches the bottle siphon cap. 

d) Push the lever above the siphon cover away from you, and push the reagent bottle 
up. 

e) Push the bottom of the bottle into position. 

Caution 
Do not refill the reagent bottles. 

Do not mix or add reagent from other bottles. 

Do not use any non-Blue I Water Technologies’ reagents. 

8) Prime the reagent pumps: 

a) Press Menu on the control panel keypad until the Reagent Pump menu appears. 

b) Press OK 

c) Enter password (123 is default) using the up or down arrows 

d) Press OK (OFF will appear on top line) 

e) Press OK again (OFF will appear on the top and bottom lines) 

f) Press UP to turn the reagent pumps ON 

g) Press OK when the water flowing from the colorimeter has a red tint or reagent 
drops are being formed at the needle tips. 

h) Press Escape twice (2x) to return to the main screen     

Note 
If outside of the range of 0.2 to 10 ppm, remove the colorimeter cap and confirm that reagents 
are being pumped.  
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4.3 First Time Menu Setup 

This section describes how to configure the settings (set points, alarms, password and 
calibrations) through the HydroGuard control panel. 

Caution 
HydroGuard's control board unit should not be opened except for initial installation and 
troubleshooting and should only be opened by a trained and approved technician.  

4.3.1 HydroGuard Control Panel 

The HydroGuard control panel is a simple, intuitive interface for monitoring and controlling 
water quality with the following components: 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6: HydroGuard Control Panel 

 

Table 1: Control panel structure 

LCD Display 
At the top of the control panel is an LCD display which shows all 
measured variables at top and all Alarms and Menus at bottom. 

Menu Button Enters and scrolls through the menus. 

Esc Moves one level back in the menu without making changes. 

OK Enters setting change mode and accepts setting change.  

Up/Down arrows Changes value up or down.  

 

When an alarm is issued, the bottom row of the LCD displays the alarm. 

Pressing the up and down arrows together will display the Langelier index for approximately 
five (5) seconds, and then returns to the previous display mode. 

 

4.3.2 Setting Up the Operator Password  
 
Use the following procedure to set up the password for Operator. The default password is 
“123”. You may change the password but be sure to save it in a secure place. If necessary 
you can restore the password easily.  
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Figure 7: Setting Up the Operator Password Using the Control Panel 

 
1. Press Menu. At the same time use the arrow keys to select the number “82” in the 

Menus and Alarm Display section of the HydroGuard Control Panel. 

2. To change the password: 

a. Enter the previous password.  

b. Enter the new password. 

c. Confirm the new password.  

 

4.3.3 Operator Menu  

HydroGuard has two menu levels: Operator and Technician. The Operator menu includes 
settings that may be controlled by on-site operators. The Technician menu includes settings 
and calibrations that should be restricted to specially trained HydroGuard maintenance 
technicians. Each menu has a separate password.  The technician level password may be 
used whenever a password is required, however the operator password will only be accepted 
in the operator menu.  

 

Table 2: Operator Menu Functions and Descriptions 

Function Name Description 

Shock Chlorination Activate Chlorination according to  “Cl shock set point” 

Menu Relays Manual activation of Relays  

Reagent pump Manual activation of Reagent Pumps 

Cl set point1 Controls Cl relay 1 – On/Off or Proportional  

Cl shock set point Controls Cl relay according to the set point level for a period of time 

Cl set point2 Controls Cl relay 2 – On/Off only 

F-Cl calibrated to 
sensor value was  

Most recent calibration & sensor value at calibration for 
troubleshooting purposes  

Cl low alarm Initiates an alarm when Cl is below value 

Cl high alarm Initiates an alarm when Cl is above value 

Cl interval  Time between Cl measurements 

pH set point* Controls pH relay 3 – On/Off or Proportional  

pH 7  calibrated to* 
sensor value was  

Most recent calibration & sensor value at calibration for 
troubleshooting purposes  

pH 4,10  calibrated to* 
sensor value was  

Most recent calibration & sensor value at calibration for 
troubleshooting purposes  

pH low alarm* Initiates an alarm when pH is below value 

pH high alarm* Initiates an alarm when pH is above value 

ORP set point1* ORP set point for emergency mode only  

ORP  calibrated to* 
sensor value was  

Most recent calibration & sensor value at calibration for 
troubleshooting purposes  

ORP low alarm* Initiates an alarm when ORP is below value 

ORP high alarm* Initiates an alarm when ORP is above value & opens Cl relays 1 & 2 

Temp  calibrated to* 
sensor value was  

Most recent calibration & sensor value at calibration for 
troubleshooting purposes  

Temp low alarm* Initiates an alarm when Temp  is below value 
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Temp high alarm* Initiates an alarm when Temp  is above value  

Turbidity set point* Controls Turbidity relay 4 – optional module  

NTUI calibrated to* 
sensor value was  

Most recent low NTU & sensor value at calibration for troubleshooting 
purposes  

NTUh calibrated to* 
sensor value was  

Most recent high NTU & sensor value at calibration for 
troubleshooting purposes  

Turbidity high alarm* Initiates an alarm when Turbidity is above value  

Coduc. set point* Controls Conductivity relay 6 (when conductivity  is available)  

Conduc. calibrated to* 
sensor value was  

Most recent conductivity & sensor value at calibration for 
troubleshooting purposes  

Conduc. low alarm* Initiates an alarm when Conductivity  is below value 

Conduc high alarm* Initiates an alarm when Conductivity  is above value  

Conduc active time* The activations duration of the coagulants pump  

Alarm delay Time delay before alarm relay 5 closes 

Flow low limit* Low limit for external flow meter 

Flow k-factor* k-factor for external flow meter  

Total Alkalinity Manually entered for Langelier Index 

Total Hardness Manually entered for Langelier Index 

TDS Manually entered for Langelier Index 

T-Cl calibrated to* 
sensor value was  

Most recent calibration & sensor value at calibration for 
troubleshooting purposes  

Total Cl high alarm* Initiates an alarm when Total Cl is above value 

Comb. Cl high alarm* Initiates an alarm when combined (Free  & total ) Cl is above value 

ORP Emergency 
mode* 

Allows ORP mode to be used in case there is a Cl measurement 
problem 
If a problem occurs with the colorimeter (unclean cell, stuck piston, 
communication error), or the customer runs out of reagents, the 
analyzer may be temporarily operated in ORP Emergency Mode.  
This mode must be started manually, by scrolling to the ORP 
Emergency Mode Menu, entering the password, and switching the 
mode to ON.  If no colorimeter problem is present, the analyzer will 
not allow this mode to be entered.  When in ORP Emergency mode, 
the ORP set point will be used to control Relay 1 (primary Cl relay).  
When the problem is corrected, the analyzer will automatically 
resume operation in normal mode.  If not corrected after 3.5 days, the 
analyzer will close Relay 1.       

Language Choice of language 

SYSTEM RESET Restarts the controller – a safer option than turning it off and on 

* Optional features 

 

 

Table 3: Operator’s Menu & Variables Limits  

Function Name Min Value Max Value Default Units 

Shock Chlorination OFF ON OFF -- 

Menu Relays OFF ON OFF -- 

Reagent pump OFF ON OFF -- 

Cl set point1 0 9.99 1.5 ppm 

Cl shock set point 
Cl shock duration 

0 
0:00 

9.99 
24:00 

1.5 
2:00 

ppm 
hours 

Cl set point2 0 9.99 1.5 ppm 

F-Cl calibrated to 
sensor value was  

0.1 9.99 n/a ppm 

Cl low alarm 0 9.99 0.5 ppm 

Cl high alarm 0 10 2.0 ppm 

Cl interval  2:00 10:00 2:00 min 

pH set point* 4.0 14.0 7.40 -- 
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pH 7  calibrated to* 
sensor value was  

4.0 14.0 n/a -- 

pH low alarm* 4.0 14.0 6.90 -- 

pH high alarm* 7.0 13.9 7.80 -- 

pH 4,10  calibrated to* 
sensor value was  

4.0 10.0 7.40 -- 

ORP set point1* 0 1200 600 mV 

ORP  calibrated to* 
sensor value was  

0 1200 n/a mV 

ORP low alarm* 0 1200 600 mV 

ORP high alarm* 0 1200 850 mV 

Temp  calibrated to* 
sensor value was  

1/34 49.9 /121.9 n/a 
0
C / 

0
F 

Temp low alarm* 1/34 49.9 /121.9 18
0
C 

0
C / 

0
F 

Temp high alarm* 1/34 49.9 /121.9 50
0
C 

0
C / 

0
F 

Turbidity set point* 0 40 0.60 NTU 

NTUI calibrated to* 
sensor value was  

0 1 n/a NTU 

NTUh calibrated to* 
sensor value was  

0 1 n/a NTU 

Turbidity high alarm* 0 99.9 99.9 NTU 

Coduc. set point* 1 5000 1000 us 

Conduc. calibrated to* 
sensor value was  

1 5000 740 us 

Conduc. low alarm* 0 5000 0 us 

Conduc high alarm* 1 5000 4900 us 

Conduc active Time* 0 180 1 min 

Alarm delay 0 10 0:30 min 

Flow low limit* 0 200 or 999 0 = off M
3
/hr or GPM 

Flow k-factor* 0.001 655 0.01 -- 

Total Alkalinity 0 600 0 ppm 

Total Hardness 0 600 0 ppm 

TDS 0 5000 0 ppm 

T-Cl calibrated to* 
sensor value was  

0.01 9.99 1.50 ppm 

Total Cl high alarm* 0 9.99 3.5 ppm 

Comb. Cl high alarm* 0 9.99 2.5 ppm 

ORP Emergency mode* OFF ON OFF -- 

Language -- -- English -- 

SYSTEM RESET n/a n/a n/a -- 

* Optional features 

Note 
In a FOT (Free or Total) model, choosing T-CL in the menu will result in the disappearance of 
the F_CL from the screen and vice versa. 

4.3.4 Configuration Settings in the Operator Menu 
Each of the parameters in the operator menu is configured in the same way. The following 
procedure describes how to configure a typical setting: 

1) Locate the desired parameter in the menu: 

a) Press Menu until the desired parameter name appears in the LCD display. 

2) Press OK.  “Enter Password 100” appears in the LCD display. 

3) Enter the Operator password (or technician password; both are accepted). 

4) Press the up arrow or down arrow until the password number is reached. 

Note 
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Holding Menu while pressing up or down will advance the first digit.  Holding up or down for 
an extended period of time will proceed through the numbers more quickly. 

The factory-set operator password is 123.  The operator password can only be changed by 
entering the current operator or technician password (see Technician Menu Setup).  

5) Press OK to accept the password. The parameter’s name and current setting appear in the 
LCD display. 

6) Press OK, again. The LCD display shows the parameter and the current setting. 

7) Enter the new parameter setting: 

a) Press the up arrow or down arrow until the desired value is reached. 

b) The second row of the menu display, below the value that is being changed, shows the 
current value. 

8) Press Enter to save the new setting or Esc to abort without saving the new setting. 

To change the settings of additional parameters, press Menu until the desired parameter 
appears in the LCD display. Repeat steps 6-8 above to set the new parameter. 

Note 
The Menu button displays the next parameter in the list, so that the operator can check every 
parameter in the menu. There is no scroll-back option. To view or change a previous 
parameter in the menu, you must exit the menu by pressing Esc, and start the above 
procedure from the beginning. 

4.4 Calibration 

Parameters must be calibrated with measurements taken with external testing devices. Always 
use digital calibration devices, not the less accurate visual test kits.  Alternatively, standard 
solutions may be used. Make sure the standard solution is not expired or contaminated prior to 
using. Follow the procedures below EXACTLY as instructed. 

 ALWAYS take water for calibration from the sampling valve, NOT from the process line 
directly. The analyzer should always be calibrated with water from the same source. 

Note 
Chlorine calibration is only required every 6 to 12 months in most cases. Minor deviations will 
exist between all testing equipment. These minor differences do not warrant the calibration of 
the colorimeter.        

4.4.1 Chlorine Calibration 
Note 
Chlorine calibration should always be performed at the 5

th
 measurement cycle, in order to 

enable stabilization of the conditions.  

1) Open the water sampling valve. Let water flow while observing the colorimeter countdown 
timer in the LCD display. 

2) Fill the sampling container when the countdown timer reaches zero (0). 

3) Test the water sample for chlorine using a digital photometer. 

4) Press Menu until “Cl Calibrated to” appears in the LCD display. 

The top line will display “Cl Calibrated to” and a number. The number displayed is the last 
value entered for the calibration.   

The bottom line will display “Cl Sensor was” and a number. This number is the sensor 
reading without any calibration at the time of the last calibration.  

If there is a large discrepancy between the above two numbers - the sensor was calibrated 
improperly or there is a problem with the analyzer. 

The analyzer uses the calibrated value, as shown on the main screen, to determine dosing 
rates.  
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Note 
Chlorine calibration should always be performed within 25% of the set point. If current 
chlorine level is 25% above or below the set point, do not perform calibration until the 
chlorine level is closer to the set point. 

5) Press OK. 

6) Enter the password. Press the up arrow or down arrow until the password is reached. 

7) Press OK. 

8) Press OK again. 

The display will now show “Calibrate Cl to” on the top line and “Sensor Reading” on the 
bottom line.   

The “Sensor Reading” is the current reading of the sensor with no calibration.   

The “Calibrate Cl to” value is the new value which you want to set.   

9) Press the up arrow or down arrow until the value is the same as the value given by the 
digital photometer. 

Note 
The HydroGuard will not allow calibration above +/- 0.5ppm from the un-calibrated sensor 
reading. If the value given by the digital photometer is more than +/- 0.5ppm from the 
currently calibrated value, retest the water in the digital photometer. If the value is still more 
than 0.5ppm above or below the calibrated value, try testing the water with another device. 
If there is still a deviation of more than 0.5ppm between the new digital photometer, there 
may be a problem with the HydroGuard colorimeter, which cannot be corrected by 
calibration alone.   

10) Press OK to save the new calibration or Esc to abort without saving. 

11) Press Esc to return to the main display. 

4.4.2 Calibrating other Sensors and Meters 
Calibration of other sensors and meters is similar to the chlorine calibration and requires the 
use of a reliable external testing device or standard solution. See the supplemental manuals for 
each sensor or meter for specific information on calibration.   

4.5 Calibration and Initial Operation Checklist 

Before leaving the site, perform the procedure in this section and record the requested values. 

Calibrate the following HydroGuard parameters and enter the information into the table below.  
If pH and ORP are reading slightly low, do not calibrate as they will continue to increase for the 
first 24-48 hours. 

Table 4: Calibration Table  

Date Site Technician’s Name 

   

Parameter Analyzer Reading External Device or Standard Value 

Free Cl   

Total Cl   

pH   

Redox (ORP)   

Temperature   

Turbidity   

Conductivity   

Flow Rate   
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5. Routine Operation and Maintenance 
Once installed by a qualified technician, HydroGuard can begin monitoring and controlling 
water quality. HydroGuard is specifically designed for easy operation; however some periodic 
maintenance is still required. Basic guidelines are provided in Table 6; however the actual 
schedule may vary depending on conditions and use.  

 

 Table 5: Maintenance Table 

Service Required Expected Frequency 

Replacing reagents 1 to 2 months 

Cleaning Pre-filter 
1 month (clean when visible 

dirt/oil) 

Cl Calibration 6 months 

Other Sensor Calibration 1 to 3 months 

Replacing Reagent Pump Head and 
Tubes 

12 months 

 

 

 

   

 

 Basic Operation: involves setting the desired parameters and monitoring the system 
for alarms. When operating normally, HydroGuard demands very little operator 
involvement. 

 Calibration: Sensor sensitivity and accuracy can degrade or drift over time. For this 
reason, HydroGuard settings must be periodically recalibrated and compared with 
measurements from other measuring devices, such as electronic photometers, pH 
sensors, and thermometers or compared to standard solutions like pH buffers or ORP 
standards.   

 Reagent Replacement: HydroGuard uses a very small amount (approximately 0.03 
ml) of chlorine reagents each time water is sampled. The two 500 ml bottles last 
approximately 4 to 8 weeks depending on the measurement interval selected. A Low 
Reagents alarm is issued when either one of the reagent bottles approaches depletion 
and should be replaced. If the reagents are not replaced before the reagents are 
depleted, the testing and chlorine dosing will stop and a No Reagents alarm will be 
displayed. Therefore it is important to replace reagents before this occurs.   

 Filter Cleaning: The HydroGuard unit has a filter installed in its water supply pipe, 
which collects particles and impurities. It should be cleaned or replaced periodically, 
depending on water quality. The clear filter cover allows a quick visual inspection to 
determine if cleaning is required. 

 Shut-down and Winterizing: If the analyzer will not be operating for an extended 
period of time or in areas where temperatures drop below freezing, all water must be 
removed from the analyzer to prevent components from breaking. The probes must be 
removed and stored in a warm area and kept wet at all times.  

 Start-up and Preventive Maintenance: A preventative inspection and cleaning of 
components should be completed whenever the analyzer is restarted after a long (> 2 
weeks) downtime or at least annually if the analyzer is operating constantly. Likewise, 
the analyzer has several mechanical components that will wear out over time. To 
prevent future problems, these components should be checked and/or replaced 
periodically.  
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 Troubleshooting: Occasionally problems will occur with the analyzer readings or 
chemical dosing. These problems are most often simple to correct. The troubleshooting 
section provides an outline to follow to help correct the problems easily 

5.1 Monitoring HydroGuard Alarms 

HydroGuard issues alarms when it detects chemical levels that are above or below the allowed 
range. Every alarm is automatically displayed in the LCD status display and logged in the data 
logger. Most deviations in chemical levels, however, are automatically corrected. Thus, the 
internal alarms do not immediately activate an external alarm. A delay mechanism prevents 
false alarms from minor deviations that were automatically corrected. The external alarm is only 
activated after an internal alarm has been continuously active for a certain period of time, as 
defined by the operator.  

The Alarm Delay command in the Operator menu sets the number of seconds HydroGuard 
waits before closing Relay 5, the relay that operates the external alarm. Only one alarm is 
shown on the screen at a time based on importance and the order in which it should be fixed. 
For example, if the pH is high and the ORP is low, only the pH alarm will be indicated since 
lowering the pH will likely also correct the low ORP. All of the alarms are presented in Table 6 
along with a description and resulting action of the analyzer/controller.   

Table 6: Alarm Description and Result  

Alarm# Alarm Description Result 

A1 No flow 
There is not enough water reaching the 

controller.  
Stop all chemical dosing 

(all relays are open). 

A2 Low flow 
The water flow rate in the main circulation 

pipe is lower than the flow limit.  
Stop all chemical dosing 

(all relays are open). 

A3 
Check CLRMTR 

connect 
Communication error between 

colorimeter and colorimeter board. 

No chlorine dosing – 
optional ORP 

emergency mode 

A4 No reagents Reagents are empty. 
No chlorine dosing – 

optional ORP 
emergency mode 

A5 Stuck piston The piston is not moving properly.  
No chlorine dosing – 

optional ORP 
emergency mode 

A6 Unclean cell The glass in the colorimeter is dirty.  
No chlorine dosing – 

optional ORP 
emergency mode 

A7 Replace light LED in colorimeter is not working.  
No chlorine dosing – 

optional ORP 
emergency mode 

A8 Low reagents Reagents are below 20%. 
Blue LED will flash – 

message only 

A9 Chlorine < 0.1 Chlorine unusually low.  No chlorine dosing 

A10 High ORP ORP above upper limit. No chlorine dosing 

A11 Low chlorine Cl below lower limit.  -- 

A12 High chlorine Cl above upper limit.  -- 

A13 Low pH pH below lower limit.  -- 

A14 High pH pH above upper limit. -- 

A15 Low ORP ORP below lower limit.  -- 

A16 High NTU Turbidity above upper limit. -- 

A17 EXTERNAL OFF External flow switch is off. No chemical dosing 

A18 Total Cl high Total Cl above upper limit.  -- 

A19 Combine Cl high Combined Cl above upper limit. -- 

A20 Replace DPD3 DPD3 low Total Cl testing stops 

A21 Temp. low alarm Temperature below lower limit. -- 

A22 Temp. high alarm Temperature above upper limit. -- 
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Alarm# Alarm Description Result 

A23 Cl Overfeed time Cl dosing on for longer than max time. 
Cl dosing stops until 

reset 

A24 pH Overfeed time pH dosing for longer than max time. 
pH dosing stops until 

reset 

A25 Conductivity low Conductivity below lower limit. -- 

A26 Conductivity high Conductivity above upper limit. -- 

 No emergency 
No problem to allow ORP emergency 

mode. 
-- 

A0 
ORP Emergency 

Mode 

ORP Emergency Mode. Problem with 
Colorimeter reading. ORP is now 

controlling until problem is resolved (up to 
3.5 days only). 

Use with care. This 
method has 

disadvantages and will 
not reflect same results 
as normal operational 

mode.  
* No dosing only affects the relay operation. Alarm relay will close and all other relays will open. 

 

 

5.2 Replacing Reagents 

HydroGuard issues a LOW REAGENTS message when the float at the end of one of the 
reagent siphons detects that one or both of the reagents is approaching depletion. After this 
time, HydroGuard will count down (internally) until the reagents are expected to be completely 
depleted and the Cl analysis will stop and the analyzer will activate an alarm. The blue LED 
lights in the flow cell will flash continuously until the reagents are replaced or they are depleted, 
resulting in a NO REAGENTS alarm and an opening of the chlorine relays, preventing any 
additional chlorine from being added. Prior to receiving the NO REAGENTS alarm, replace the 

reagents as described in Section 4.2. 

Note 
Once mixed (salt into the solution) the reagents have a shelf-life of 2 months, and will lose 
accuracy if used beyond this time limit.    

5.3 Cleaning the Filter 

The HydroGuard unit is sent to the site mounted on a mounting panel. Several other units are 
mounted on the panel, alongside the analyzer including a water filter, which filters out sand, 
rust, course debris, oil, and other impurities in the sampled water. These impurities may clog 
the HydroGuard's internal pipes, contaminate the sensors, or dirty the analyzing cell, reducing 
its accuracy. 

This filter must be cleaned regularly as it becomes clogged with debris and impurities. The 
frequency at which the filter requires cleaning depends entirely on how much debris is in the 
water. The following procedure describes how to remove, clean, inspect, and if necessary, 
replace HydroGuard's water filter: 

1) Locate the water filter, mounted below the HydroGuard unit, and the valve that is located 
on the water supply pipe. 

2) Turn off water supply to the filter and remove the filter.  

3) Remove any loose debris with your fingers. 

4) Wash the filter under running water. 

5) Inspect the filter and replace if any part of the filter fabric is torn. 

6) Return the filter into place making sure that the gaskets and o-ring are in place.  

7) Open the water supply valve. 

8) Press the air relief valve to remove the air from the filter. 
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9) Confirm that the water is flowing and the filter is properly sealed.   

5.4 Shut-Down and Winterizing 

The HydroGuard analyzer is designed to keep the probes submerged even if there is no flow to 
the analyzer. However, if the analyzer is going to be offline for an extended period of time 
and/or exposed to freezing temperatures, it must be winterized to prevent damage to the 
analyzer and the probes.   

Note 
Before powering off the unit, please make sure that the analyzer’s timer is set to 20 sec, 
enabling the analyzer to finalize the cleaning process). 
The timer option can be viewed by pressing the up arrow from the control panel. 

 

1) Store all probes by following directions in the supplemental manuals for each sensor. 

2) Drain the flow cell completely by opening the sampling valve on the bottom. Leave the 
valve in the open position to allow air to completely dry the cell.  

3) Remove the reagent bottles and flush each pump tube by inserting the pump tube in a 
container of fresh water and turning the reagent pumps ON for at least 90 seconds. 

4) Remove the pump tubes from the water containers and turn the pumps ON for an 
additional 90 seconds to remove any water. 

5) With the solenoid valve in the open position, turn off the power to the analyzer. If the 
solenoid is in the closed position, the unions at the top and bottom of the solenoid should 
be loosened to allow the colorimeter and solenoid to completely drain. 

6) Check the security of the analyzer doors to ensure a weatherproof seal.    

5.5 Start-up and Preventive Maintenance 

After the analyzer (or flow) has been off for a long period of time (> 2 weeks), a few simple 
checks should be done during the initial start-up. Several components may need to be cleaned 
and some mechanical parts may be replaced as preventative maintenance.         

1) Remove the colorimeter cap and clean the quarts glass using a cotton swab. 

2) Remove the solenoid and check the tip for corrosion (this may occur if shut down 
improperly) and check the stop for deterioration or signs of wear. The corrosion can usually 
be cleaned away and the solenoid will continue to work properly. After start-up, confirm that 
the water is completely stopped when the solenoid shuts. If it is not shutting properly, it 
must be cleaned or replaced.     

3) Inspect the pump tubes for cracks or signs of significant wear and replace if necessary.  

4) Install new reagents and prime the tubes. 

5) Inspect the needles (in the colorimeter cap) to ensure that droplets are forming and falling 
properly. Replace if necessary. 

6) Replace all additional sensors and meters, close the sampling valve and turn on flow 
immediately to re-wet any probes. 

7) Recalibrate the analyzer.   

Note 
ORP and pH probes will likely require 24-48 hours to re-stabilize and will require re-calibration 
at that time.     

5.5.1 Replacing Reagent Pump Head and Tubes 

If the reagent pump head and/or tubes are cracked, appear significantly worn, or are no longer 
functioning properly, they should be replaced to ensure consistent operation and control. 

1) Turn off the power to the HydroGuard analyzer. 
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2) Remove the tubes from the pump head and the needles in the colorimeter cap by holding 
the top of each needle and pulling the tube gently. 

3) Remove the tubes from the reagent bottles and wipe off any excess reagent (the DPD will 
stain so be careful).   

4) Unscrew the two (2) screws on the face of the pump head. Save the screws.   

5) Remove the pump head by pulling gently and sliding the pump head off of the motor 
assembly   

6) Slide the new pump head onto the motor assembly ensuring that the slot in the pump head 
matches the notch in the motor shaft. DO NOT force the pump head onto the motor 
assembly; it should easily slide into place. 

7) Rotate the pump head and slide the alignment pins into the motor assembly. 

8) Replace the two (2) screws to reattach the pump head. 

9) Attach the new pump tubes by pressing the tubes onto the connectors on the end of the 
pump head. 

10) Insert the pump tube leading to the bottom of the pump head into the appropriate reagent 
bottle. 

11) Attach the pump tube from the top of the pump head to the needle on the colorimeter cap 
by holding the needle and gently pressing the tube onto the connector.         

5.6 Troubleshooting 

The following procedures instruct how to locate, evaluate, and fix a problem when 
HydroGuard issues an alarm or indicates suspect chemical levels. For more information 
contact a representative at Blue I Technologies. 

 

Table 7: Troubleshooting Table  

Alarm # Description Symptom Solution/Suggestion 

No flow A1 

There is not enough water 
reaching the controller. Stop 
all chemical dosing (all relays 

are open). 

No chlorine 
measurements. No 

dosing.  

Increase flow and check 
flow switch wire 

connection on board. 
Check that the switch is 

not stuck. 

Low flow A2 

The water flow rate in the 
main circulation pipe is lower 

than the flow limit. Stop all 
chemical dosing (all relays 

are open). 

No dosing 
Check the circulation 

pipes. It is not a 
controller problem. 

Check 
CLRMTR 
connect 

A3 
Communication error between 

colorimeter and colorimeter 
board. 

No Cl measurements 

Check wiring between 
colorimeter sensor and 

colorimeter board. 
Change colorimeter 

sensor in case of 
continued problem. 

No reagents A4 Reagents are empty. No reading 

Check reagent level and 
change bottle if needed. 
Make sure the sensor is 

not stuck. 
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Alarm # Description Symptom Solution/Suggestion 

Stuck piston A5 
The piston is not moving 

properly within the 
colorimeter.  

No chlorine 
measurements. No 

chlorine dosing. 

Wait for the second 
measurement and check 

visually. Clean the 
colorimeter assembly. 

Make sure the 
colorimeter connection is 

well-connected to the 
“mixer” on the control 

panel. The other 
possibility is that there is 
not enough flow to the 

colorimeter. Increase the 
flow to the analyzer.  

Unclean cell A6 
Impurities have accumulated 
in the colorimeter analyzing 

cell.  

No chlorine 
measurements. No 

chlorine dosing. 

Clean the tube with a 
cotton swab. The other 

possibility is that there is 
not enough flow to the 

colorimeter. Increase the 
flow to the analyzer.  

Replace light A7 
LED in colorimeter is not 

working. Insufficient 
connection on the board.  

No chlorine 
measurements. No 

chlorine dosing. 

Re-solder LED 
connection. Change 

colorimeter assembly. 

Low 
reagents 

A8 
Reagents are below 20%. 

Notifies how many days until 
the reagents are depleted.  

Blue LED will flash – 
message only 

Message only – NOT an 
error. Indicates reagents 

are needed soon. 

Chlorine < 
0.1 

A9 
Chlorine level is below 0.1 

PPM.  
No chlorine dosing 

Compare to manual 
reading. If normal 

operation will be around 
0.1 ppm range, then 

disable alarm. 

High ORP A10 ORP above upper limit. 
No chlorine dosing as 
safety against over-

chlorination.  

Compare to manual 
reading and recalibrate if 

necessary. Check 
unstable reading due to 

poor grounding. Increase 
high/low ORP level if 
operation is normal. 

Replace probe if needed.  

Low chlorine A11 Cl below lower limit.  

Message Only 

Compare to manual 
reading. Check reagent 

flow from bottle to 
colorimeter. Check/clean 
solenoid valve (including 

spring). Check water 
flow. Verify piston 

movement (‘mixing”). 
Check that dosing 

systems are operating 
properly. 

High 
chlorine 

A12 Cl above upper limit.  

Low pH A13 pH below lower limit.  -- Compare to manual 
reading and recalibrate if 

necessary. Check if 
unstable reading is due 

to poor grounding. 
Increase high/low pH 
level if operation is 

normal. Replace probe. 

High pH A14 pH above upper limit. -- 

Low ORP A15 ORP below lower limit.  -- 

Compare to manual 
reading and recalibrate if 

necessary. Check if 
unstable reading is due 

to poor grounding. 
Increase high/low ORP 

level if operation is 
normal. Replace probe. 
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Alarm # Description Symptom Solution/Suggestion 

High NTU A16 Turbidity above upper limit. -- 

Check constant reading. 
Compare to manual 

reading. Check wiper 
movement. Clean sensor 

window. Change if 
necessary.  

External Off 
alarm 

A17 
External flow switch is off. No 

chemical dosing (all relays 
are open). 

-- 

Make connection on I/O 
board with flow sensor 
on connections 5 + 6 or 

with jumper wire to 
complete circuit. Not 

recommended to operate 
with jumper only.  

Total Cl high A18 Total Cl above upper limit.  -- 

Compare to manual 
reading. Check reagent 

flow from bottle to 
colorimeter. Check/clean 
solenoid valve (including 

spring). Check water 
flow. Verify piston 

movement (‘mixing”). 
Check that dosing 

systems are operating 
properly. 

Combine Cl 
high 

A19 
Combined Cl above upper 

limit. 
-- -- 

Replace 
DPD3 

A20 DPD3 low 
No reagent in the right 
bottle out of the three. 

Replace Total Chlorine 
reagent.  

Temp. low 
alarm 

A21 
Temperature below lower 

limit. 
-- 

-- 
Temp. high 

alarm 
A22 

Temperature above upper 
limit. 

-- 

Cl Overfeed 
time 

A23 
Cl dosing on for longer than 

max time and has shut off for 
safety reasons.  

Cl dosing stops until 
reset 

Confirm proper operation 
of dosing systems and 

perform a system reset. 

pH Overfeed 
time 

A24 
pH dosing for longer than max 

time and has shut off for 
safety reasons. 

pH dosing stops until 
reset 

Confirm proper operation 
of dosing systems and 

perform a system reset. 

Conductivity 
low 

A25 Conductivity below lower limit. -- -- 

Conductivity 
high 

A26 
Conductivity above upper 

limit. 
-- -- 

No 
emergency 

 
No problem to allow ORP 

emergency mode. 
-- -- 

ORP 
Emergency 

Mode 
A0 

ORP Emergency Mode. 
Problem with Colorimeter 

reading. ORP is now 
controlling until problem is 

resolved (up to 3.5 days only). 

Use with care. This 
method has 

disadvantages and will 
not reflect same results 
as normal operational 

mode.  

Function may be 
enabled, after no 

solution for alarms 
A3/4/5/6/7. 

* No dosing only affects the relay operation. Alarm relay will close and all other relays will open. 
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Table 8: Troubleshooting 
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6. Appendix A: Technical Specifications 

MECHANICAL DATA 

Dimensions (controller)       14" x 7" x 5"  

(W x H x D )                             (330 x 670 x 130mm) 

Cable entries        Pg 9 Cable Glands 

Ingress protection     IP 65 (NEMA 4 
equivalent) 

Max. ambient                          15
o
F to 131

o
F 

temperature                            (-10
o
C to 55

o
C) 

Weight Approx.                      11 lbs. (4.5kg) 

ELECTRICAL CONNECTION 

Power supply                    100-120VAC/1A 

                                                  210-230VAC/0.5A;                                       

                                                  50Hz/60Hz 

Power consumption    Approx 60 VA  

Power supply for RTC           3.6V Lithium Battery      

memory                           

DATA SERIAL OUTPUT SIGNAL OUTPUT 

RS 485                     Standard 

4-20mA                     Optional 

RELAYS 

CL (Chlorine) set point 1      250VAC/DC 4A Max 

CL (Chlorine) set point 2      250VAC/DC 4A Max 

pH 1    250VAC/DC Max 

Turbidity control* 1  250VAC/DC 4A Max 

General Alarm    250VAC/DC 4A Max 

Temperature control   250VAC/DC 4A Max 

DISPLAY 

5.5” Large Graphic Monochrome Display  

Character LCD with background light alarms and 
status 

pH MEASUREMENT 

Measurement  range     0-14 

Sensor       Ceramic diaphragm and  

                                                   gel filling 

Input impedance                     0.5 . 10
12

Ω 

REAGENTS 

Reagent type                      DPD1, DPD3, DPD4 

Reagent use                        ~0.033 ml per sample  

Average consumption       1-2 months 

Shelf life                               1 year unmixed,  

                                               2 months mixed 

FLOW MONITORING 

Sensor                                   Rotary flow switch 

Output signal                       Dry Contact 

Inlet Pressure                       14.5 psi (1 bar) 

Outlet Pressure Close Cell  13 psi (0.9 bar) 

pH VALUE CONTROL 

Control function                  P or PI or On/Off or 
frequency 

Characteristics                     Normal / Inverted 

Relay function                      Pulse Length 

                                                proportional controller 

                                                Pulse Frequency 

                                                proportional controller 

ORP (REDOX) CONTROL 

Control function                  High alarm as chlorine 
override 

CHLORINE CONTROL #1 

Control function                  PI or On/Off or frequency 

Proportional band              Yes 

Relay function                     Pulse Length 

                                               proportional controller 

                                               Pulse Frequency  

                                               proportional controller 

CHLORINE CONTROL #2 

Control function                  On/Off 

Proportional band  No 

Relay function                      Pulse Length 

                                                proportional controller 

                                                Pulse Frequency  

                                                proportional controller   

  LOGGER DATA 
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ORP (REDOX)* MEASUREMENT 

Measurement  range     0-2000mV 

Sensor       Ceramic diaphragm and  

                                                   gel filling 

TEMPERATURE MEASUREMENT 

Sensor                                   PT-100 

Measuring range                32
o
F  to 212

o
F (0

o
C  to 

100
o
C ) 

Cl MEASUREMENTs 

Indicator   Free and/or Total  chlorine 

Measurement principle       Colorimetric multi                

                                                 spectrum sensor 

Working temperature  33.8
o
F to 113

o
F (1°C to 

45°C) 

Measuring range                   0…10 ppm                              

Max. operating pressure     14.5 psi (1 bar)                          

Measuring interval                2-10 min   

Memory                                 256K 

Lines                                  1000 

Recording interval               1-360 min 

Event logger                 Yes 

Total relay on time              Yes 

SECURITY 

Operation Password            Yes 

Technician Password           Yes 

 

 

*Optional  Feature 
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No part of this publication may be reproduced, transmitted, transcribed, stored 
in a retrieval system, or translated into any language or any computer 
language, in any form or by any third party, without the prior written 

permission of Blue I Water Technologies Ltd. 

 

Trademarks and Patents 

HYDROGUARD is the Registered trademark of Blue I Water Technologies Ltd. 

Patents issued and pending at the time of this printing 

 

Disclaimer 

Blue I Water Technologies Ltd. does not accept any responsibility for any 
damage caused to its products by unauthorized personnel.  Use of non-Blue I 

Water Technologies’ reagents and/or replacement parts will void all warranties. 

 

 

 

Blue I Water Technologies Ltd. 

www.blueitechnologies.com 
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HG 702 

1. Controller housing  

 

 

 

2. Controller housing open doors  
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3. “Lab” housing front view  
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4. “Electronics” housing front view  

 

 

5. “Electronic” housing bottom view (cables output)  
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6. “Lab” housing back view  

 

 

Size 1:2 

7. “Lab” housing back view  

Size 1:2  
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8. Filter Housing  

 

 

9. Filter Holder 

 

 

10. Turbidity Housing (with Gas Bubble 
elimination) 
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11. Conductivity housing  
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Operating manual 

Turb 2000 Series: 
 

Turb 2000 
Turb 2020 
Turb 2100 
Turb 2120 

 
Process Turbidimeter 
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Accuracy when going to 
press 

The use of advanced technology and the high quality standard of our 
instruments are the result of a continuous development. This may 
result in differences between this operating manual and your 
instrument. Also, we cannot guarantee that there are absolutely no 
errors in this manual. Therefore, we are sure you will understand that 
we cannot accept any legal claims resulting from the data, figures or 
descriptions. 

  

 
 

Note 
The latest version of the present operating manual can be found on 
the Internet under www.WTW.com. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Copyright © Weilheim 2010, WTW GmbH 

Reprinting - even as excerpts - is only allowed with the explicit written 
authorization of WTW GmbH, Weilheim. 

Printed in Germany. 
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1 Overview 

The Turb 2000 Series process turbidimeter allows for the measurement of the turbidity of drinking water 
and process water on-line. The White Light Turb 2000 and 2020 has been designed to meet the design 
criteria specified by the US EPA 180.1 on turbidity measurement. The infrared Turb 2100 and 2120 was 
designed to meet the design criteria specified in ISO 7027 and DIN 27027 for the measurement of the 
turbidity of a sample. Both models have long life lamps. 
 
Some models have ultrasonic cleaning. Refer to section ULTRASONIC CLEANING (TURB 2020 AND 2120) 
for more information. 
 

1.1 The Turb 2000 Series 

Model Light source Ultrasonic cleaning 

Turb 2000 White light No 

Turb 2020 White light Yes 

Turb 2100 IR No 

Turb 2120 IR Yes 

 
 

1.2 Unpacking and inspection of the instrument and accessories 

The table below indicates the items in the turbidimeter shipment. 
 

Item Flow 

Turb 2000 series turbidimeter with field terminal box & flow through assembly 1 

Operating manual 1 

Desiccant pack 1 

Spare flow-through cuvette (Turb 2000 and Turb 2100 only) 1 

Tubing kit: 1 shutoff clamp 

 1 backpressure valve 

 2 connecting tubing with fittings for flow through assembly 

 1 drain vent screw (used in pressurized systems) 

 

 
Remove the instrument from the packing carton. Carefully inspect all items to ensure that no visible 
damage has occurred during shipment. If the items received do not match the order, please 
immediately contact the local distributor or the WTW Customer Service department. 
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1.3 The display 

Figure 1 illustrates all the items that can appear on the display. The upper row of the display (1) is used 
for reporting the turbidity levels and to provide user guidance in the customer setting routine. The lower 
row of the display (2) is used to communicate error messages and provide user guidance. The display 
has two icons (3) that are used to indicate the use of access code and offset mode. In addition, mode 
arrows (4) are used to indicate the current instrument operating mode; AUTO (normal operation), CAL 
(calibration) and CONFIG (configuration). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1 – Display used in the instrument. 
All items used on the display are shown in this figure 

 
 

1.4 Keypad 

Figure 2 illustrates the touch pad. The touch pad has four buttons: MODE/EXIT, OK, t, and u. The 
MODE/EXIT button is used to cycle between the three operational modes of the instrument: CAL, 
CONFIG, and AUTO (Measurement) mode. The OK button enters the option (or mode) that is 

highlighted or chosen. The t and u buttons are used to change settings. 
 

 
 

Figure 2: Keypad 
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1.5 Vapor purge 

The Turb 2000 series is equipped with a continuous vapor purge system. A replaceable desiccant 
pouch in the lower portion of the instrument dries the air. System heat is used to warm the air. A fan 
inside the instrument continuously circulates heated dry air around the optical well and the flow through 
cuvette. This feature eliminates the need for a dry purge line. 
 
The Turb 2000 series monitors the replaceable desiccant pouch condition continuously. The LCD 
display will show DESC on the lower line in the event that the desiccant pouch needs replacement. 
Replacement desiccant pouches are available from WTW or the local representative. Refer to section 
9.2 REPLACING OR INSTALLING THE DESICCANT . 

 
The desiccant can activate an alarm to notify the operator of a saturated desiccant. See section 6.15 
DESICCANT ALARM. 
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2 Safety 

This operating manual contains basic instructions that you must follow during the commissioning, 
operation and maintenance of the turbidimeter. Consequently, all responsible personnel must read this 
operating manual before working with the sampler. 
The operating manual must always be available within the vicinity of the turbidimeter. 

Target group The turbidimeter was developed for use in online analysis. Thus, we assume 
that the operators are familiar with the necessary precautions to take when 
dealing with chemicals as a result of their professional training and 
experience. 

General safety 
instructions 

 

Safety instructions in this operating manual are indicated by the warning 
symbol (triangle) in the left column. The signal word (e.g. "CAUTION") 
indicates the danger level: 

 

WARNING 

indicates instructions that must be followed precisely in order to 
prevent serious dangers to personnel. 

 

 

CAUTION 
indicates instructions that must be followed precisely in order to avoid 
slight injuries to personnel or damage to the instrument or the 
environment. 

Other labels  

 

Note 
indicates notes or helpful hints that draw your attention to special features 
and give further clarification to the instructions. Refer to the Table of 
Contents to easily find specific topics and to learn about unfamiliar terms. 

 

Authorized use 

 

This instrument is authorized exclusively for online turbidity measurements in 
drinking water, swimming pool water and process water. 
The technical specifications as given in chapter TECHNICAL DATA, must be 
observed. Only the operation and running of the measuring instrument 
according to the instructions given in this operating manual is authorized. 
Any other use is considered to be unauthorized. 

Installation  

 
 

WARNING 
Only qualified electricians should be allowed to perform the installation 
of the instrument as it involves a line voltage that could endanger life. 

Function and 
operating safety 

 

This instrument left the factory in a safe and secure technical condition. The 
smooth functioning and operational safety of the turbidimeter can only be 
guaranteed if the generally applicable safety measures and the specific 
safety instructions in this operating manual are followed during operation. 

The smooth functioning and operational safety of the turbidimeter can only 
be guaranteed under the climatic conditions specified in the chapter 
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Technical data. 

Safe operation 

 

If safe operation is no longer possible, the instrument must be taken out of 
service and secured against inadvertent operation! 
Safe operation is no longer possible if the turbidimeter 

• has been damaged in transport 

• has been stored under adverse conditions for a lengthy period of time 

• is visibly damaged 

• no longer operates as described in this manual. 

If you are in any doubt, please contact the supplier of the instrument. 
 

Obligations of the 
operator 

 

The purchaser of this turbidimeter must ensure that the following laws and 
guidelines are observed when using dangerous substances: 

• EEC directives for protective labor legislation 

• National protective labor legislation 

• Safety regulations 
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Installation and commissioning 

Prior to use for the first time, the supplied desiccant pouch will need to be installed. Refer to section 9.2 
REPLACING OR INSTALLING THE DESICCANT POUCH. 
 
 

2.1 Mounting and site selection 

The instrument is designed for wall mounting. If wall mounting is not practical, the instrument can be 
mounted on any suitable vertical surface. For ease of service there should be about 20 cm (8”) free 
area above the instrument; this will ensure enough room for calibration and cuvette maintenance. 
Choose a location that is easily accessible for operation and service and ensure that the front display 
rests at eye level. The installation dimensions of the instrument are given in figure 3. The following 
screws are required for installation: M6 for the housing, M4 for the field terminal box. The Turb 2000 
series is designed to have the field terminal box cradled under the sensor portion of the instrument. It is 
recommended that the field terminal box be mounted first, and then the rest of the instrument be 
mounted on top. The figure below may be used to establish mounting hole locations. 

 

 

Note 
Firmly tighten the slotted knurled screws on the housing flange with a screwdriver to make 
sure that the housing is sealed tightly. 

 
 

IN

147,7 196,9

131,2

87,3 61,8
30,2

9
0
,2

c
a
. 
2
0
0

c
a
. 
3
4
8

5
0
,8

Ø 6
208

Ø 4

 
 

Figure 3: Overall mounting dimensions of the instrument 
 
It is critical that the instrument be mounted as close as possible to the sampling point to ensure a quick 
response time (within 3 meters (10 ft) of the sampling point). 
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2.2 Plumbing 

Figure 4 shows the plumbing recommended for the instrument. The instrument requires only a very low 
minimum pressure for operation. A flow controller and backpressure valve are integrated in the 
instrument. For details, see chapter Technical data.  
 
 

           

IN2

33 8

9

10

6

7

1

5

4

12

14

11

13

 
 

Figure 4: Recommended plumbing for the instrument 
 

1 Feed tubing connection 

2 Shutoff clamp 

3 Feed tubing connection 

4 Backpressure valve 

5 Feed tubing connection 

6 Drain tubing connection 

7 Backpressure valve 

8 Drain tubing connection 

9 Drain vent 

10 Drain tubing connection 

11 Sensor connection cable 

12 Insert 

13 Tubing (not supplied) 

14 Nut 

 
The instrument is equipped to be plumbed using 4.75 mm (3/16”) ID, 8 mm (5/16”) OD flexible tubing. 
Opaque tubing should be used if the tubing will be exposed to sunlight, to prevent algae growth. For 
connectiong we recommend the conection set with quick connector (A-Set-DW, siehe section 11). 
 
In figure 4, there are three flow devices shown. On the inlet side there is a shutoff clamp (Pos. 2) used 
during cuvette maintenance, and the flow controller (Pos. 4). With the backpressure valve (Pos. 7) a 
back pressure is created in the cell. Backpressure may be required to prevent air from coming out of 
solution, which may be observed as tiny air bubbles.  
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2.2.1 Drain vent 

The Turb 2000 series has been fitted with a drain vent (Pos.9) in the “OUT” bulkhead fitting. This fitting 
allows for atmospheric equalization, thus helping to alleviate bubble formation in the cuvette. Refer to 
Figure 4. 
 
Upon initial flow minor leakage may occur through the drain vent. This will subside once normal flow is 
established. 
 
For some high pressure systems, where the vent hole continuously leaks, a seal screw is provided 
which should be inserted into the vent hole and tightened. 
 
The sensor drain tubing should be routed to a suitable, pressure-free drain. It is not recommended to 
reintroduce the drain sample to the process stream. 
 

2.2.2 Wetted materials 

WTW accepts no responsibility for damage caused by the introduction of vapors, fluids or other 
materials into the instrument process stream which is not compatible with the instrument’s wetted 
materials. A list of the wetted materials can be found in the technical data section of this manual. 
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2.3 Electrical connections 

 

WARNING 

• Only qualified electricians should be allowed to perform the installation 
of the instrument as it involves a line voltage that could endanger life. 

• The electrician must have read and understood this manual and must 
follow the instructions in this manual. 

• Before starting any installation work make sure all cables are voltage 
free. 

• The instrument is equipped with a 100 … 240 V AC, 47 … 63 Hz 
switching power supply. Before connecting the instrument check 
whether the line power meets this specification. 

• Install a circuit breaker prior to the power connection to allow for 
service. 

 

 
All of the electrical connections to the instrument are made through the field terminal box, which should 
be located directly under the sensor portion of the instrument. The connections are labeled within the 
terminal box and are self-descriptive (see Figure 5). Please follow all local and government 
recommendations and methods for installation of electrical connections to and between the instrument 
and other peripheral devices. 
Plugs are inserted into the alarm and 4-20mA/RS-485 cable bulkheads when shipped, to ensure a 
watertight seal. These plugs should be removed and discarded when cabling to either of these 
connections. 
The power cable bulkhead will accept cable diameters from 5.8 mm (.230 in.) up to 10 mm (.395 in.). All 
terminals are designed to accept wires in the range of 0.08-2.08 mm² (28-14 AWG). All wires should be 
stripped to a length of 6 mm (¼”) and fitted with wire end sleeves. A strain relief strap is provided to 
reduce tension on the power terminals. 
It is the user’s responsibility to assure that the watertight seal is maintained after the terminal box has 
been wired for operation. 
  

 

WARNING 
If any of the bulkheads are not tightened and sealed properly around a 
cable or plug, the ratings of the instrument will be jeopardized and 
there is a possibility of creating a shock hazard. 
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Figure 5: Electrical connections for the instrument 
 

1 Power supply terminal block 

2 Power cable strain relief 

3 Power cable bulkhead 

4 Alarms terminal block 240 V AC, 2A 

5 4 – 20 mA / RS485 plug with screw terminals 

6 Sensor wiring 

7 4 – 20 mA / RS485 bulkhead 

8 Alarm cable bulkhead 

 
 
 

2.3.1 Power supply 

Follow the safety instructions at the beginning of this section. Figure 5 shows the connections to be 
made. The scope of delivery does not include a power cable. If the instrument is to be used in the U.S. 
or Canada, the power cord must be UL Listed & CSA Certified. Please consult all local electrical codes 
for proper connection.  
 
The terminal block is marked as follows: ~ for Neutral and Line, the third symbol indicates a secure 
earth ground. The green removable terminal block is suitable for wires 0.82 to 3.3 mm² (18 to 12 AWG). 
 
Run the power cable through the strain relief and connect the wires to the terminal block. Then tighten 
the strain relief. The instrument is switched on by switching on the power. 
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2.3.2 4-20 mA 

 

CAUTION 
Do not run RS-485 cables in the same conduit as power. 
To prevent damage to the instrument, ensure that power is 
disconnected prior to connecting the 4-20 mA output.  

 
For ease of connecting, remove the plug in terminal block. Polarities of the connections are labeled 
beneath this termination. 
The 4-20 mA output is driven by a 15 V DC power source and can drive recorder loads up to  
600 ohms. This 4-20 mA output is isolated from line power and earth ground. Operation of this output is 
covered in section 6.2 SETTING THE 4-20 MA. 
 

 

Note 
The installation of the 4-20 mA terminal block will render the RS-485 non-operational.  

 
 

2.3.3 RS-485 

The RS-485 half-duplex (2-wire) digital interface operates with differential levels that are not susceptible 
to electrical interferences. This is why cable lengths up to  
3000 ft can be implemented. The last device on each bus may require terminating with a  
120-ohm resistor to eliminate signal reflection on the line.  
 

 

CAUTION 
Do not run RS-485 cables in the same conduit as power. 
To prevent damage to the instrument, ensure that power is 
disconnected prior to making connections. 

 
Pull the plug off the circuit board to make connecting easier. Connections are labeled beneath this 
termination. 
 

 

Note 
The installation of the RS-485 interface will render the 4-20 mA terminal block non-
operational.  

 
 

2.3.4 Relays 

The Alarm 1 and Alarm 2 relays are mechanical relays rated at 240 V AC  
2A. Please note that the relays are labeled NO (Normally Open), 
NC (Normally Closed) and C (Common). As these alarms are configured fail-safe, the normal condition 
is with power applied to the Turb 2000 series and in a non-alarm condition. Operation of these alarms is 
covered in section 6.5 CONFIGURING THE ALARMS.  
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3 Operation 

This process turbidimeter allows for the on-line measurement of the turbidity of process water, 
swimming pool water and drinking water. The turbidity of the water is usually reported in Nephelometric 
Turbidity Units (NTU), but may be reported in Formazin Nephelometric Units (FNU). Readings above 
1100 NTU will cause the display to flash indicating an over range condition.Readings above 1100 NTU 
will cause the display to flash indicating an over range condition. 
 
During normal operation, the instrument will have the arrow beside AUTO highlighted. The current scale 
is displayed on the lower row of the display and the measured reading on the upper row of the display 
(see illustration below). 
 
 
 
 
 
 
 
 
 
 
 

3.1 Routine measurement 

The following steps describe how to measure the turbidity of a sample using this instrument: 

1. Apply power to the instrument and allow the unit to warm up (typically  
45 minutes – 1 hour on initial commissioning). 

2. When a continuous process stream is flowing through the instrument, the instrument will display the 
measured turbidity level of the sample by displaying it on the LCD screen. In addition, the equivalent 
signal is provided on the analog  
(4-20 mA) or the digital output RS 485 - depending on the options selected.  

 

3.2 Security access feature 

The instrument is equipped with a security access code feature that can be activated in the 
configuration mode. If the security feature is enabled, the screen shown in the illustration below will 
appear when the MODE/EXIT button is pressed.  
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The security code (333) must be entered to gain access to CAL or CONFIG menus. Notice that the first 

number in the code is flashing; the flashing indicates that this is the number to be changed. Use the t 

or u arrows to select the first of the three numbers in the code and then press the OK button to accept 
the first number of the code. Now enter the second number in the code. Proceed as with the first 
number followed by OK. Then repeat the process for the third number in the access code, and finish 
with the OK button. 
 
If the valid access code has been selected, the instrument will be directed to the calibration mode. If the 
wrong access code is selected, the instrument will return to the AUTO mode. Refer to section 6.7 
ENABLING THE SECURITY ACCESS for more information. 
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4 Instrument calibration 

The instrument was calibrated and tested prior to leaving the factory. Therefore, it is possible to use the 
instrument directly out of the box. Under normal conditions, recalibration is recommended at least once 
every three months1. 
 
Relay contacts are held at the last valid condition and will not change state while the instrument is in the 
calibration and/or in the configuration mode. While in the calibration mode, the instrument has a time-
out feature that automatically returns the system operation to the AUTO mode after a fifteen (15) minute 
period of inactivity. 
 

4.1 Calibration standards 

If the Turb 2000 series will be used over the entire range of .02 to 1000 NTU a complete calibration as 
described below will be required. If instrument accuracy is only required below 10 NTU, such as potable 
water, a calibration may be performed using only a 10 NTU and a 0.02 NTU standard. To calibrate 

starting at the 10 NTU, press the ubutton to bypass the 1000 NTU and proceed to section 4.2 
CALIBRATION PROCEDURES, step 5. 
 
We recommend that the following materials be used during calibration to achieve the full-scale accuracy 
stated in this manual:  

0.02 NTU Calibration Standard  
10.0 NTU Calibration Standard  
1000 NTU Calibration Standard  
 
These primary standards are included in the Kal Kit Turb/DW, which can be bought from WTW (see 
section 11 REPLACEMENT PARTS AND ACCESSORIES).  

 
It is well known that diluted Formazin is unstable. The WTW primary calibration standards are more 
long-term stable than Formazin and have a long shelf life. Prior to recalibration, review the expiration 
dates, to ensure that the standards have not expired. 
 
Details on the handling of calibration standards see section 5.1. 

                                                 
 
1
 The EPA recommends that on-line turbidimeters be calibrated with a primary standard at least once every three 

months if they are to be used for EPA reporting. 
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4.2 Calibration procedures 

1. Select the calibration function of the instrument by pressing the MODE/EXIT button once. The arrow 
beside CAL will be illuminated on the display. The lower display shows alternating 1000 (the value 

of the standard that is requested) and ↵. The upper display shows the real-time reading to allow the 
standard to be indexed. Refer to section 5.1 for information on indexing cuvettes. 

 
 
 
 
 
 
 
 
 
 
 
2. Remove the flow through unit. 

3. Insert the requested 1000 NTU standard. Index the standard to the lowest value on the upper 
display (see section 5.1 INDEXING CALIBRATION CUVETTES). 

4. Press the OK button to accept the calibration. 

5. The lower display will count down the progress of the calibration step. 

6. The lower display will now change to show alternating 10 and ↵, requesting the 10.0 NTU standard.  

 
 
 
 
 
 
 
 
 
 
 

7. If the alternating 10 and ↵ is not displayed, push the t or uuntil this display is shown. 

8. Insert the requested 10.0 NTU standard. Index the standard to the lowest value on the upper 
display. 

9. Press the OK button to accept the calibration. 

10. The lower display will count down the progress of the calibration step. 

11. The lower display will now change to show alternating 02 and ↵, requesting the 0.02 NTU standard. 
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12. Insert the requested 0.02 NTU standard. Index the standard to the lowest value on the upper 

display. 

13. Press the OK button to accept the calibration. 

14. The lower display will count down the progress of the calibration step. 

15. The instrument will return to AUTO mode at the end the calibration. 

 

 

Note 
During calibration, the fan inside the instrument is turned off to extend the life of the 
desiccant. The fan will be turned on during calibration countdowns and after returning to the 
AUTO mode or after five minutes, which ever comes first. It is recommended that the 
measurement chamber be kept covered during the calibration period and that the flow 
through cuvette be replaced immediately after the calibration to prevent premature 
saturation of the desiccant.  

 

Somerset - Addition of Sites to SCADA Network and Addition of Effluent Monitoring Facilities - OM Manual

Q-Pulse Id: TMS1568 Active: 13/04/2016 Page 1847 of 1899



Turb 2000 Series  Instrument calibration 
  

 

  
ba75695e02   04/2010 21 

4.3 Calibration error  

If the screen shown below, is displayed after calibration, the internal diagnostics have determined that 
the calibration standards were either bad or that they were inserted in the wrong order. Either check the 
standards and recalibrate or restore the factory calibration see section 5.2 RESTORING FACTORY 

SETTINGS. The instrument cannot be used without performing one of these operations. 
 
 
 
 
 
 
 
 
 
 
 
 
To recalibrate press the MODE key and start the calibration sequence again. To restore the factory 

calibration, push and hold the tbutton. Now push and release the OK button then release the t 
button. 
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5 Instrument offset 

In certain instances, it may be desirable to use an offset factor to calibrate the instrument rather than 
performing a physical calibration of the instrument (as described in section 4.2). This procedure is not 
recommended in lieu of regular instrument calibration but it can be used in situations where the number 
of instruments used makes regular calibration prohibitive.  
 
This calibration technique will make the instrument accurate only at turbidity levels in the immediate 
vicinity of the grab sample and not in the full range of the instrument. Note that the OFFSET icon will be 
illuminated whenever an offset used. The maximum offset is ± 1.00 NTU. If instrument variation is 
greater than 1 NTU a full calibration is recommended. 
 
The procedures are as follows: 

1. Collect a grab sample of the process water that is being monitored by the instrument and record the 
turbidity reported by the instrument. 

2. Take the grab sample and measure its turbidity using a laboratory turbidimeter (contact the WTW 
customer services department for examples of laboratory turbidimeters).  

3. Compare the turbidity reported by the instrument to that obtained in the laboratory. If the readings 
are very close, then no offset adjustment or calibration is required and the procedure may be 
stopped at this step. However, if the readings are substantially different (but less that 1 NTU), 
continue on in this procedure to utilize the offset option to improve the turbidity reading of the 
instrument so that it will agree with the laboratory reading between calibrations.  

4. Select the offset function of the instrument by pressing the MODE/EXIT button until the arrow 
beside CONFIG is illuminated on the display. Refer to the following screen. 

5. Push the OK button until OFST is displayed on the lower row. 

6. At this point, the lower row of the display will indicate the operational status of the offset function 

(On or OFF). Change this status by using the t and u buttons. Once the desired operational 
status of the offset function has been set, press the OK button to accept it. If the option was turned 
off, return to AUTO mode by pressing MODE/EXIT. 

 
 
 
 
 
 
 
 
 
 
 
 
7. If the option was turned On, the upper row will display the offset required. This will add or subtract 

the value of the offset to the measured NTU value. As an example if the Turb 2000 series measures 
the sample at 0.16 NTU but the laboratory instrument reads the sample at 0.12 NTU, adding an 
offset of –0.04 would result in the instrument displaying 0.12 NTU. 
 

Select the desired offset level using the t and u buttons. Once the desired level has been set, 
press the OK button to accept it. 

8. This completes the offset configuration.  

9. At this point, the instrument will remain in configuration mode (CONFIG). Press the 
MODE/EXIT key to return to operation mode, AUTO. 
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5.1 Indexing calibration cuvettes 

To achieve the greatest accuracy, and account for normal scratches and aberrations in cuvette glass 
when calibrating, we recommend indexing the cuvettes.  
Standards and standard kits purchased from WTW are supplied with indexing rings. 
 
The following steps allow repeatable indexing of calibration standards: 

1. With the instrument in AUTO mode insert the standard.  

2. Slowly rotate the standard, inside the optical well, one complete revolution ( 
360º). While rotating the standard slowly, observe the measured turbidity and locate the position of 
the cuvette having the lowest reading. 

3. With the calibration standard positioned at the location having the lowest turbidity reading, install the 
indexing ring over the cap on the standard. While doing so, make sure the pointer of the indexing 
ring faces directly forward. 

Indexing: 
When using the standards in future, always insert the standard so that the pointer of the indexing ring 
faces forward. Slowly rotate the standard back and forth about  
5° to find the lowest point. The standard is now indexed and ready for use (see also product information 
of the calibration standards). 
 

5.2 Restoring factory settings 

If the instrument is unable to perform a calibration due to a low lamp output or a calibration using the 
wrong standards, the instrument will display CAL on the lower row of the display and Err on the upper 
row. The operator has two choices to correct this problem. If the operator can determine whether a poor 
calibration or a low lamp caused the problem, he/she can remedy the problem and recalibrate. If  the 
problem cannot be remedied, you can restore the factory settings. To do so, proceed as follows: Push 

and hold the t button. Now push and release the OK button then release the t button. Factory 
calibration and factory configuration have now been restored. 
 

 

Note 
Restoring the factory settings allows the use of the Turb 2000 series with reduced accuracy. 
The original problem still exists and must be determined and corrected before accurate 
operation of the instrument will be resumed.  
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6 Instrument configuration (CONFIG mode) 

The instrument has been designed to provide the ability to customize the instrument according to needs 
at any time during normal operation. This mode has been split into submenus to facilitate instrument 
configuration. This section describes how to use each of the submenus to configure the instrument. 
While in the configuration mode, the instrument has a time-out feature that automatically returns the 
system operation to the AUTO mode after a fifteen (15) minute period. 
 
Select the CONFIG mode of the instrument by pressing the MODE/EXIT button until the arrow beside 
CONFIG is illuminated on the display. Then press the OK button. 
 

 

Note 
To exit the CONFIG mode, press the MODE/EXIT button.  

 
 

6.1 Selecting the output (O/P) 

The first configuration selection is the O/P. The selections are 4-20 for the 4-20 mA output, 485 for the 

RS-485 and OFF if no outputs are required. Select the desired output by using the t and u buttons. 
Once the desired output has been set, press the OK button to accept it. The next prompts will depend 
on the output selected. 
 

 

Note 
After one output has been selected the other output is rendered non-operable.  

 
 

6.2 Setting the 4-20 mA output 

 
 
 
 
 
 
 
 
 
 
To connect the output, see section 2.3.2. If the 4-20 mA output was turned on, prompts to set the 4 mA 
(4MA) and 20 mA (20MA) turbidity limits levels will be displayed. There is also a menu to adjust the 
error level (ERLV). The first prompt will be the turbidity limit assigned to the 4 mA output level: 
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Select the turbidity level to assign to the 4MA using thet and u buttons. 
The factory setting is 0.02 NTU. 
 

 
 
Once the desired level has been set, press the OK button to accept it. 
 

 

Note 
The 4MA can be set higher than the 20MA level to invert the output current if required. This 
may be required to control a dosing pump. 

 
The next, prompt will be the turbidity level assigned to the 20 mA output level (20MA) on the lower row 

of the LCD display). Select the turbidity level to assign to the 20MA using the t and u buttons. Once 
the desired level has been set, press the OK button to accept it. 
The factory setting is 10.00 NTU. 
 

 
 
 

6.3 Configuring the Error Level 

In case of an error in the Turb 2000 series, the 4-20 mA reading can be used to indicate a problem by 
sending the current to either 4.00 mA, 2.00 mA or 0 mA or OFF. In the case of OFF, the 4-20 mA is 

unaffected by any error condition. Select the desired ERLV by using the t and u buttons then press 
the OK button to accept the desired error response.  
The factory default setting is OFF. 
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6.4 Configuring the RS 485 port 

To connect the interface, see section 2.3.3. If the instrument is equipped with this option, and the I/O 
selection is changed to 485, prompts will appear for setting the baud rate and the address. 
 
Select the correct baud rate (1200, 2400, 4800, 9600, or 19200) for operation of the I/O port by 

pressing the t or u buttons to change the displayed baud rate. 
 
 
 
 
 
 
 
 
 
 
 

Press the OK button to continue on and select the desired instrument address using the t or u 
buttons. Once the selection is satisfactory, press the OK button. 
 
 
 
 
 
 
 
 
 
 
 
To enable the Modbus mode, select ASCII or RTU. For more information refer to the Modbus manual in 
the appendix of this manual. 
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6.5 Configuring the alarms 

To connect the relay, see section 2.3.4. Two relays are provided that are designed to operate as two 
independent programmable alarms. Three types of information must be input to fully program each 
alarm: 

1. The alarm function (HI, LO, OFF or Error) 
2. The alarm set point (level at which the alarm activates) 
3. The delay time for the alarm (the time that the set point must be exceeded prior to alarm activation 

and the time before resetting the alarm) 
 
These three items are described below: 
 
Alarm function: The alarms can either be turned OFF or programmed to operate in one of two different 
manners: 

• HI alarm: the relay changes state when the measured turbidity level is higher than the programmed 
alarm level for a prescribed amount of time. 

• LO alarm: the relay changes state when the measured turbidity level is lower than the programmed 
alarm level for a prescribed amount of time. 

• Error: the relay changes state when a system error occurs. If a system error occurs a message will 
appear on the lower row of the screen describing the problem. 

 
 

 

Note 
The relays automatically change state when an internal system failure is detected.  

 
Alarm set point: The level at which an alarm activates is called the alarm set point. On the instrument, 
the alarm set point is designated as “S/P”. The set point is adjustable to any valid turbidity level over the 
range of the instrument in steps of 0.01 NTU. 
 
Alarm delay time: The alarm delay times are used to prevent ringing of the alarm when the measured 
turbidity level is close to the set point. The function of the delay times is as follows: 
 

Delay on:  
The turbidity level must exceed the alarm set point continuously for at least this 
number of seconds before the alarm activates. 

 If the delay on time is set at 5 seconds and the process turbidity exceeds the set point 
continuously for only 4 seconds, the alarm will not be activated. However, process 
turbidity exceeds the set point continuously for 5 seconds or more, the instrument will 
activate the alarm. 

 
Delay off:   

The turbidity level must not exceed the alarm set point continuously for at least this 
number of seconds prior to deactivation of the alarm. 

 If the delay off time is set to 5 seconds and the process has exited out of the alarm 
condition, the alarm will be reset only if the process is out of the alarm condition for a 
continuous 5 seconds. Otherwise, the instrument will still signal an alarm condition.  
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6.5.1 Alarm 1 

Alarm 1 Function: The ALM1 is displayed and the display indicates the current function of alarm 1 (HI, 

LO, OFF or Error). Use the toru buttons to cycle through and select the desired function. Press the 
OK button to accept the selection. 
 
If the alarm was turned OFF a prompt will appear to set up alarm 2 (go to section 6.5.2). If, on the other 
hand, one of the other functionalities was selected a prompt will appear to set the delay times. 
 
 
Alarm 1 set point: This prompt is used to select the set point for this alarm; this is indicated by “S/P” 

shown on the lower row of the display. Select the desired alarm level by using the t and u buttons. 
Once the desired output has been set, press the OK button to accept it. 
 
Alarm 1 delay times: Delay on: The following display will appear to allow to select the number of 
seconds currently set for the “delay on” time. 
 
 
 
 
 
 
 
 
 
 
 
 
The current selected number of seconds will be shown. Select the desired number of seconds for the 

“delay on” time for this alarm using the t and u buttons. Once the desired delay time has been set, 
press the OK button to accept it. 
 
Delay off: Next, the following display will appear to select the number of seconds currently set for the 
“delay off” time.  
 
 
 
 
 
 
 
 
 
 
 
The current selected number of seconds will be shown. Select the desired delay off time for this alarm 

using the t and u buttons. Once the desired delay time has been set, press the OK button to accept 
it. After the settings for alarm 1 have been completed, prompts will allow for the set up of the 
information on Alarm 2.  
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6.5.2 Alarm 2 

Repeat the procedure listed in section 6.5.1 to set up the parameters for alarm 2.  If one of the other 
functionalities is selected, a prompt to set the delay times and the set point, as with Alarm 1, will be 
displayed. 
 
 

6.6 Offset calibration 

Refer to section 5 for more information on this selection. 
 
 

6.7 Enabling the security access  

The instrument is equipped with a security access. If this option is turned on, the user is required to 
input the access code into the instrument to get to any mode other than AUTO. The only code is 333. 
This code may not be changed. See section 3.2 for more information on this security feature. The 
security key icon will be visible and flashing on the display whenever the access option is selected 

using the t or u buttons (on or off). 
 
 
 
 
 
 
 
 
 
 
 
 

6.8 Extended settings 

The last few settings are grouped together to prevent them from being adjusted by accident. To gain 

access to the extended settings, select On using the t or u buttons and press the OK button.  
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6.9 Speed of response 

The speed of response for both displayed and output values of NTU can be adjusted in this menu. The 
default setting is 10, however 100 response speeds are available. Although the displayed number is a 
relative speed, the approximate response time, in seconds, is the displayed number multiplied by 5. 

Select the desired speed of response using the t and u buttons. Press the OK button to accept it.  
To avoid reading air and other anomalies, select the slowest speed (highest number). Select the fastest 
response where monitoring of rapid changes is needed.  
 
 
 
 
 
 
 
 
 

 

6.10 Displayed resolution 

The instrument is equipped with the ability to display several levels of resolution. The instrument can 
display up to four digits to the right of the decimal place for turbidity readings below 10 NTU. The default 
setting is 0.01 NTU. If the last digit or two is not stable, adjust the resolution to hide these digits.  
 
 
 
 
 
 
 
 
 
 
 

Change the resolution by pressing the t or u button. Once the desired resolution has been set, press 
the OK button to accept it. 
 

6.11 LCD Backlight brightness  

The LCD backlight brightness may need to be adjusted. This is of particular interest if multiple 
instruments are located in the same area and it is desired for the entire group to have the same 
appearance. Ten levels are available. The default brightness is 8. 
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Change the brightness by pressing the t or u button. Once the desired brightness has been set, 
press the OK button to accept it. 
 
 

6.12 Setting the units 

The most common unit is NTU (Nephelometric Turbidity Units) however the instrument can display in 
FNU (Formazin Nephelometric Units). All instruments are shipped from the factory set in NTU mode. 

Make a selection using the t and u buttons then press the OK button.   
 
 
 
 
 
 
 
 
 
 
 
 

6.13 Ultrasonic cleaning (Turb 2020 and 2120) 

This allows for a selection menu to turn off the ultrasonic cleaning function if desired. The default mode 

is On. Make a selection using the t and u buttons then press the OK button.   
 
 
 
 
 
 
 
 
 
 
 
 
 

6.14 RS-485 Parameters 

The following menus can be used to modify the RS-485 parameters. These menus will only appear if 
the RS-485 is enabled (see 6.1). The default is 8 Bit, no (nOnE) Parity, 1 Stop Bit. Make selections 

using the t and u buttons then press the OK button to move to the next menu.   
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6.15 Desiccant alarm 

When the humidity detector in the Turb 2000 series indicates that the internal environment is close to 
the point where humidity could cause condensation, the instrument will display DESC as a screen 
warning. 
 
If desired, a desiccant warning can: 

• Activate the alarms relays. 

• Can activate an alarm condition on the 4-20mA. 
 
To activate the alarm relays when the desiccant fails, select set one or both alarms to Error (see section 
6.5 CONFIGURING THE ALARMS). To activate an alarm condition on the 4-20 mA set the ERLV to one of 
the three alarm states (see section 6.3 CONFIGURING THE ERROR LEVEL) 
 
For either alarm modes to activate On must be selected in the DESC menu. The default for this menu is 

OFF. Make selections using the t and u buttons then press the OK button to move to 4-20 mA 
calibration. 
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6.16 4 mA Adjustment 

If the 4-20 mA setting is turned ON (see section 6.2 SETTING THE 4-20 MA), the following two menus will 
appear. The first menu outputs a constant 4 mA while allowing for a small amount of adjustment. The 

adjustment can be made using the t and u buttons. This adjustment will allow the operator to make 
the Turb 2000 series agree with a PLC or SCADA system. The adjustment limits are ± 200 counts or 
about ± 0.2 mA. 
 
This setting will be slightly different on each instrument as each Turb 2000 series will be factory set to 
4.00 mA. Press the OK button when adjustments are complete to save this setting and move on to the 
20 mA adjustment. 
 

 
 
 

6.17 20 mA Adjustment 

This menu operates similar to the previous menu. This menu outputs a constant 20 mA while allowing 

for a small amount of adjustment. The adjustment can be made using the t and u buttons. The 
adjustment limits are ± 1000 counts or about ± 1 mA. 
This setting will be slightly different on each instrument as each Turb 2000 series will be factory set to 
20.00 mA. 
 

 
 
 

6.18 Saving configuration settings 

If extended settings are set to OFF, pressing the OK button will save all settings and the instrument will 
automatically return to the normal AUTO mode of the instrument. 
If extended settings are set to On, after the last menu of the extended settings, pressing the OK button 
will save all settings and the instrument will automatically return to the normal AUTO mode of the 
instrument. 
 
The CONFIG menu may be used at any time to reset or change any of the parameters. The CONFIG 
menu may be exited at any point in the menu by using the MODE/EXIT key. Any features that have 
been modified will be saved. 
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7 Additional features and options 

7.1 Ultrasonic cleaning (Turb 2020 and 2120) 

This factory installed option is used to continuously keep clean the flow through cuvette. It is not 
intended to clean cuvettes that are already dirty, or replace manual cleaning entirely. The system will 
increase the time between cleanings dramatically. Please note that the system requires the use of a 
special cuvette. This cuvette must be used for the system to operate correctly. 
 
The system works by sending an ultrasonic frequency through spring connections into a piezo 
transducer bonded to the bottom of a flow through cuvette (refer to figure 6). 
 
The system can detect that an incorrect cuvette is installed, an error has occurred in the transducer or 
the transducer is not making contact with the spring connections. This error is indicated by CLN being 
posted to the lower screen. Since this is an error condition, this may affect the 4-20  mA and alarms 
depending in the setting of the ERLV (4-20 mA) and if an alarm is set up to Error. 
 
If the correct cuvette is installed, and the error is still posted, try rotating the flow through unit slightly to 
improve the connection. If this fails to work, the cuvette may have to be replaced (see section 11 
REPLACEMENT PARTS AND ACCESSORIES). The detection for this cuvette only operates in AUTO mode. If 
the system is operating correctly AUTO will flash on the display. 
 

 

Note 
The cuvette must be completely dry before it is inserted into the sensor. If there is any 
visible moisture present on the cuvette or transducer, there is a great risk of damaging the 
sensor electronics and the transducer. Be sure to clean and dry the cuvette completely just 
before inserting it into the sensor.  

 
The vapor purge system can NOT remove large droplets of water, only residual moisture. 
 

 

Note 
For the vapor purge system to function properly, all instrument seals must be maintained 
and the desiccant pack must be in good condition (no DESC display).  

 

1

3

4

2

 
 

Figure 6: Operational parts of the ultrasonic cleaning system 
 

1 Flow-through cuvette 

2 Ultrasound transducer 

3 Sensor (top view) 

4 Ultrasonic spring connections 
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7.2 RS-485 outputs  

The Turb 2000 series has the capability to operate in three different RS-485 modes for all models. A 
simple communication mode is included. Another operating mode is the Modbus communications. All 
modes will automatically configure and do not require any changes or selections. 
 

7.2.1 Simple communication  

The Turb 2000 series can provide basic communications over simple programs such as the Hilgraeve 
HyperTerminal that is included with most Microsoft Windows packages. The user could also use Visual 
Basic or other programs. The default communication parameters are 8 bits, no parity and 1 stop bit. 
These can be changed in the Extended CONFIG menus (section 6.14 RS-485 PARAMETERS). 
 
The master computer will send out: 

• Byte #1 the attention character “:” in ASCII or 3A Hex 

• Byte #2 the address of the Turb 2000 instrument being queried 

• Byte #3 & 4 CR LF or 0D 0A in hex 
 
The Turb 2000 will respond with: 

• The same attention character “:” in ASCII or 3A Hex 

• The address of the Turb 2000 instrument 

• The Reading 

• The Unit (NTU) 
 
A sample communication would look like this: 

(Master computer requesting a report from address #1) : 1 CRLF 

(Turb 2000 set to address #1 Response) :001   0.0249 NTU 

 

7.2.2 Modbus communication  

Modbus protocol communication is operational on all models. The Modbus information is covered in the 
appendix of this manual.  
 

7.3 Flow alarm  

The flow switch for the Turb 2000 series is a factory-installed option. This option indicates a “Low Flow” 
condition by switching both relays to the fail state and setting the 4-20 mA signal to 2 mA. There is also 
a screen indication of the low flow condition and a modbus register is set. 
 

7.4 Flow controller  

The flow controller limits the flow, in high-pressure systems, to safe flow limits of less than 1 
liter/minute. 
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8 Error elimination 

8.1 Trouble shooting 

The Turb 2000 series performs continuous diagnostic monitoring. In the Turb 2000 series there are 
three levels of fault detection; warnings, errors and failures. Any faults are displayed in a queue form in 
the bottom row of the LCD. How these faults are indicated depends on the settings made in sections 
6.3 CONFIGURING THE ERROR LEVEL and 6.5 CONFIGURING THE ALARMS. If ERLV is set to OFF and 
Alarms are not set to Error, there will be no remote indication of a problem. 
 
If the desiccant alarm is turned off and the desiccant becomes saturated only a screen warning of 
DESC will appear and no alarms are activated. Another warning of ALM1 or ALM2 is displayed if an 
alarm is set and the threshold is exceeded. 
 
An error indicates a failure or a problem that usually can be corrected by the operator. These errors are 
listed in section 8.3. 
 
If any of these errors occur the instrument will still display readings, however the accuracy is not known 
and the instruments readings may not be reliable. 
 
A failure is a system fault. This is NOT a problem that the operator can correct, and the unit must be 
returned to the factory for service. These failures consist of failures in the CPU, A/D, EEPROM or other 
devices internal to the instrument (FAIL). If a failure occurs, the instrument will not function properly and 
will display the word FAIL on the lower row. 
 
If any fault conditions occur, the message indicating the fault will be shown on the lower row of the 
display. 
 

8.2 System FAIL message 

Normally, this condition indicates that the instrument will require servicing. Contact the WTW service 
department for this. 
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8.3 Error messages 

Symptom Cause Remedy 

Lower display shows CAL Instrument cannot be 
calibrated 

See sections 4.3 and 5.2 

Lower display shows MA 4-20 mA loop open Check wiring. See sections 
2.3.2 and 6.2 

Lower display shows CLN No contact to ultrasonic 
cuvette 

See section 7.1 

Lower display shows DESC Desiccant pouch bad Change desiccant pouch. See 
section 9.2 

Lower display shows LAMP Lamp failed The lamp has to be replaced. 
Refer to section 9.3 

Lower display shows FLOW Sample flow has stopped Restore flow. Contact WTW 
about factory installed option 

Lower display shows FAIL System error Refer to section 8.1 & 8.2 

Bubbles in solution Ensure that the drain vent is 
open and is not obstructed. See 
section  2.2.2 

Apply backpressure. See 
section 2.2 and figure 4 

For severe cases of bubbles a 
stilling chamber is available. Call 
WTW. 

Condensate or leaky cuvette Check flow through cuvette for 
condensate or leaks. 

Flow through cuvette dirty Clean the cell. See section 9.1 

Readings are higher than 
expected 

Instrument out of calibration Recalibrate. Refer to section 4 

Bubbles in solution See above Readings are erratic 

Debris in flow through Clean debris from cuvette 

Readings are lower than expected Instrument out of calibration Recalibrate. Refer to section 4 

Upper display flashes Sample over-range Check sample. Sample may be 
too high to read. 
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Routine maintenance Turb 2000 Series 
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9 Routine maintenance 

9.1 Cleaning the flow through cuvette 

Measurement cuvettes used for both grab sample and the flow through should be clean and free of 
marks or scratches. Cleaning is accomplished by cleaning the interior and exterior with a detergent 
solution (5 % acetic acid in the case of lime residues, washing-up liquid in the case of greasy residues), 
and then rinsing several times with distilled or deionized water. The cuvette can be replaced by first 
shutting off the flow using the provided shutoff clamp on the turbidimeter; unscrewing the old cuvette 
and replacing with a fresh clean one. 
 

9.2 Replacing or installing the desiccant pouch 
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Figure 7: Desiccant pouch 
 

1 Humidity indicator (Humonitor® card) 

2 Replaceable desiccant pouch 

3 Sensor bottom 

 
For commissioning remove the transport protection (square-shaped plastic well with yellow flag) from 
the sensor bottom. 
 
The Turb 2000 continuously checks the condition of the desiccant. Replace the desiccant if the 
instrument displays DESC in the lower display part (see section 6.14 DESICCANT ALARM). 
 
Proper use of the supplied desiccant is essential in maintaining the performance of the instrument. The 
desiccant has been designed to have a long life; however, replacement of the desiccant pouch will be 
required from time to time. 
 
It is essential that all enclosure seals be maintained to ensure adequate desiccant life. Inspect these 
items each time the desiccant pouch is replaced. Replace any parts found to be defective. 
 
The desiccant should be replaced when the instrument displays DESC. A new sealed desiccant pouch 
and indicator card are available from WTW. To initially install or remove the old desiccant, simply 
unscrew the four corner thumbscrews and remove the electronics half of the instrument. 
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Open the bag protecting the new desiccant pouch and replace it (or install for a new instrument) in the 

desiccant tray assembly. Each desiccant pouch is shipped with a HUMONITOR
®

 humidity indicator. 

Make sure that the area inside the ring is blue and at least as dark as the rectangular reference field 
when opening the bag. If this is not the case, the desiccant pouch is not effective (e. g. because of an 
untight bag). 
 

 
 

Figure 8: Humidity indicator 
 
To speed up the recognition, by the instrument, of the new desiccant it will be necessary to reset the 
instrument. To do so, disconnect the sensor interconnect cable for 2 seconds and then reconnect it (see 
fig. 4). 
 

 

Note 
Once the bag is opened, install the desiccant pouch immediately to prevent premature 
degradation of the desiccant.  

 
 

9.3 Replacing the source lamp 

The source lamps in the Turb 2000 series are designed for very long life. If the lamp should need 
replacement, we recommend calling WTW service department for assistance. 
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10 Technical data 

 

Measuring range 0 … 1000.0 NTU 

Accuracy 

 

±2 % of reading or ±0.02 NTU below 40 NTU whichever is greater 

±5 % of reading above 40 NTU  

Lamp working life 62.000 h 

Resolution 0.0001 NTU (below 10 NTU) 

Response time Adjustable 

Display Multi-line liquid crystal backlit display 

Alarms Two programmable, 120-240 V AC, 2A form C relays  

Analog output Powered 4-20 mA, 600 Ω drive 

Communications port Bi-directional RS-485, Modbus  

Minimum water pressure 6.9 kPa (0.069 bar or 1 psi) 

Maximum water pressure Integral pressure regulator rated , 1380 kPa (13.8 bar or 200 psi)  

Flow rate 0.1 ... 1.0 Liter/min 

Operating temperature  1 °C ... 50 °C  

Wetted materials Nylon, borosilicate glass, silicon, polypropylene, stainless steel 

Sample temperature range 1 °C ... 50 °C 

Power supply  100 – 240 V AC, 47 – 63 Hz, 80VA 

Insulation rating Double insulated, pollution degree 2, overvoltage category II  

Ambient conditions Not recommended for outdoor use. 

Altitude up to 2000 meters 

Up to 95 % RH (non-condensing) 

Enclosure Designed for IP 66 /NEMA 4X 

Regulatory compliance 
and certifications 

White light version compliant to U.S. EPA 180.1 

Infrared version compliant to ISO 7027 

CE approved, ETL listed to UL 61010B-1 

ETL certified to CSA 22.2 No. 1010-1-92 

Weight 2.5 kg 
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11 Replacement parts and accessories 

Here you find the recommended accessories and spare parts that can be ordered from WTW. 
 
If for any reason technical assistance is needed regarding this instrument please do not hesitate to 
contact the WTW technical services department.  
 

Accessory Model WTW order no. 

Calibration kit for turbidimeter of the Turb 2000 series: 
primary standards 0.02 -10.0 -1000 NTU, 
cleaning tissues and indexing rings 

Kal Kit Turb/DW 600 052 

RS-485 communication cable AK485-Turb/DW  600 042 

Ultrasound flow through cuvette for Turb 2020 and 2120 FTC US-Turb/DW 600 047 

Flow through cuvettes (3 pieces) for Turb 2000 and 2100 FTC 3-Turb/DW 600 046 

Desiccant pack DP-Turb/DW 600 048 

Flow through assembly, Nylon (rotational quick release flow 
head), without cuvette/tubes 

DF-Turb/DW 600 050 

Tubing kit (tubes, fittings, clamp, backpressure valve, drain 
vent) 

Tub Kit-Turb/DW 600 049 

Connection set. Scope of delivery: 3 m PU-hose, 2 quick 
disconnect couplers for PU-hose with ¼” NPT female screw 
thread 

A-Set-DW 600 060 

Stilling / bubble chamber BC-Turb/DW 600 041 

Power supply unit, 24 V DC PS 24V-Turb/DW 600 044 

Wide range power supply unit, 100 ... 240 V AC, 47/63 Hz PS-Turb/DW 600 045 
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12 Mounting template 

All dimensions are in mm (inches). 
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Wissenschaftlich-Technische Werkstätten GmbH

Dr.-Karl-Slevogt-Straße 1
D-82362 Weilheim

Germany

Tel: +49 (0) 881 183-0
+49 (0) 881 183-100

Fax: +49 (0) 881 183-420
E-Mail: Info@WTW.com
Internet: http://www.WTW.com
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Turb 2000 Series: 
Turb 2000 
Turb 2020 
Turb 2100 
Turb 2120 

Process Turbidimeter 
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Overview 

The Turb 2000 Series process Turbidimeter allows for the measurement of 

the turbidity of drinking water and process water on-line.  The White Light 

Turb 2000 and 2020 has been designed to meet the design criteria 

specified by the US EPA 180.1 on turbidity measurement.  The infrared 

Turb 2100 and 2120 was designed to meet the design criteria specified in 

ISO 7027 and DIN 27027 for the measurement of the turbidity of a sample. 

Both models have long life lamps.  

Model Light source Ultrasonic cleaning 

Turb 2000 White light (US EPA 180.1) No 

Turb 2020 White light (US EPA 180.1) Yes 

Turb 2100 Infrared (IR – ISO 7027) No 

Turb 2120 Infrared (IR – ISO 7027) Yes 
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Technical data 

Measuring range 0 to 1,000.0 NTU 

Accuracy ±2 % of reading or ±0.015 NTU below 40 NTU whichever is greater 

±5 % of reading above 40 NTU 

Lamp working life 62,000 hours (typical) 

Resolution 0.0001 NTU (below 10 NTU) 

Response time Adjustable 

Display Multi-line liquid crystal backlit display 

Alarms Two programmable, 120 to 240 VAC, 2A form C relays 

Analog output Powered 4-20 mA, 600 Ω drive 

Communications port Bi-directional RS-485, Modbus 

Minimum water pressure 6.9 kPa (0.069 bar or 1 PSI) 

Maximum water pressure Integral pressure regulator rated, 1,380 kPa (13.8 bar or 200 PSI) 

Flow rate 0.1 to 1.0 Liter/min 

Operating temperature 1 °C to 50 °C 

Wetted materials Nylon, borosilicate glass, silicon, polypropylene, stainless steel 

Sample temperature range 1 °C to 50 °C 

Power supply 100 to 240 VAC, 47 to 63 Hz, 80VA 

Insulation rating Double insulated, pollution degree 2, over-voltage category II 

Ambient conditions Not recommended for outdoor use 

Altitude up to 2000 meters 

Up to 95 % RH (non-condensing) 

Enclosure Designed for IP 66 /NEMA 4X 

Regulatory compliance and 
certifications 

White light version compliant to U.S. EPA 180.1 

Infrared version compliant to ISO 7027 

CE approved, ETL listed to UL 61010B-1 

ETL certified to CSA 22.2 No. 1010-1-92 

Weight 2.5 kg 
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Ordering Information 

Model  Description Order No. 

TURB 2120 Online turbidity meter with infrared light, Nephelometric, ultrasonic cleaning system; 
Specifications meet ISO 7027; Range 0–1,000 FNU / NTU (±0.015 NTU); 
Integrated bubble rejection system; Outputs: selectively current 0/4–20 mA or RS 
485 (Modbus); Scratch-resistant borosilicate glass cuvette, 110–240 VAC 

600 035 

TURB 2100 Online turbidity meter with infrared light, Nephelometric; Specifications meet DIN 
ISO 7027; Range 0–1,000 FNU / NTU (±0.015 NTU); Integrated bubble rejection 
system; Outputs: selectively current 0/4–20 mA or RS 485 (Modbus); Scratch-
resistant borosilicate glass cuvette. 110–240 VAC 

600 030 

TURB 2020 Online turbidity meter with white light, Nephelometric, ultrasonic cleaning system; 
Specifications meet USEPA 180.1; Range 0–1,000 FNU / NTU (±0.015 NTU); 
Integrated bubble rejection system; Outputs: selectively current 0/4–20 mA or RS 
485 (Modbus); Scratch-resistant borosilicate glass cuvette. 110–240 VAC 

600 025 

TURB 2000 Online turbidity meter with white light, Nephelometric; Specifications meet USEPA 
180.1; Range 0–1,000 FNU / NTU (±0.015 NTU); Integrated bubble rejection 
system; Outputs: selectively current 0/4–20 mA or RS 485 (Modbus); scratch-
resistant borosilicate glass cuvette. 110–240 VAC 

600 020 

 

Specification and pricing for accessories, 
consumables and spare parts available on application 

 

 

 

 

 

 

 

Wissenschaftlich-Technische 
Werkstätten GmbH 

Dr.-Karl-Slevogt-Strasse 1 
D-82362 Weilheim 

Germany 

Phone: 0881 183-0 
Fax: 0881 183-420 
E-Mail: Info@WTW.com 
Internet: www.WTW.com 
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•	 Interchangeable filter elements for wide range of 
flowrates, multiple filtration degrees and applications

•	 Excellent mechanical strength, corrosion resistance 
for chemical compatibility

•	 Low pressure loss

•	 Easy to install and maintain, no tools required 
for rinsing

•	 Available with exclusive features for 
semi-automatic cleaning

•	 Wide range of applications for the irrigation, 
municipal and industrial markets 

features:

Plastic Filters
Durable high quality Plastic 
filters for wide range of 
filtration applications 

flowrates filtration degrees diameters  max. operating 
pressure

up to 50 m3/h 
(220 US gpm)

3500-22 micron 3/4”- 3” 10 bar (150 psi)

Amiad Australia Pty Ltd. 138 Northcorp Boulevard, Broadmeadows, Victoria 3047,
Tel: 61 3 93585800, Fax: 61 3 93585888, E-mail: sales@amiad.com.au
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Amiad Plastic Filters

General
With a variety of filter elements, Amiad all purpose plastic filters are made for wide range of filtering applications, 
filtration degrees, and are easy to install and maintain. They are constructed from high quality engineered-plastic 
materials providing excellent mechanical strength, durability and chemical resistance.
Amiad plastic filters need no tools for dismantling or removing the filter element from the filter housing for rinsing; 
Visual monitoring the status of the filter element without disrupting the water flow is easily done with Amiad’s 
innovative clogging indicator connected to the filter’s pressure check points. 
Amiad plastic filters can be upgraded to semi-automatic operation by adding one of Amiad’s exclusive Brushaway or 
Scanaway assemblies.

Filter Elements
Amiad supplies a variety of filter elements for its plastic filters that cover a wide range of flowrates, filtration degrees 
and applications.

Screen Elements: (1)
These screen elements are constructed of molded plastic 
ribs that support a stainless steel weave-wire or weaved 
nylon screen for filtration degrees of 800 to 22 micron.

Perforated Stainless Steel Elements: (2)
Suitable for coarse filtration (straining) between 3,500 
and 800 micron.

Disc Elements: (3)
TThe disc elements are designed for effective removal 
of organic substances. The elements  are constructed 
using engineered plastic discs that are stacked onto a 
telescopic core. 
The discs are grooved on both sides and intersect to form 
the filtration element when compressed.

The effective filtration area is comprised of both the outside surface and the channels formed by the intersecting 
grooves. Suspended organic particles adhere to the grooved surface adding depth to the filtration process.
Cleaning the disc element is made simple by the unique design of the telescopic core which allows the discs to 
separate during the cleaning process while maintaining perfect sealing when the element is in the filter housing. 

(1) (2) (3)
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Filtration Degrees Available
The following table lists the various filter elements of Amiad’s Plastic Filters line and the optional filtration degrees for 
each filter element. For ease of operation and maintenance the filter elements are color coded. Please consult your dealer 
for the most suitable filter element for your application requirements.

Color Orange Black Yellow Red Purple White Brown Blue Green Gray

Micron 50 80 100 130 180 200 250 300 500 800 1500 2500 3500

Mesh 300 200 155 120 80 75 60 50 30 20 10 6 4

¾”, 1”C   ▲  ▲  ▲  ▲  ▲  ▲  ▲

1”S,  
1½”C,  
1½”S

 ▲  ▲  ▲   ▲  ▲  ▲  ▲

2”, 3” ▲ ▲ ▲ ▲ ▲ ▲ ▲ ★ ★ ★

Nylon Screen Perforated ScreenWeave Wire Screen▲ Disc Element ★
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Filter Type 2” T 2” T-S 3" TL

Filter Element Data

Filter area
Screen = 465 cm² (72 in²)
Discs = 790 cm² (122 in²)

Screen = 700 cm² (108 in²)
Discs = 1185 cm² (184 in²)

Screen = 700 cm² (108 in²)
Discs = 1185 cm² (184 in²)

Filter Element type Weave Wire Screen, Perforated Screen, Disc Element

*Construction Materials

Filter housing Polyamide + Glass Fibers

Filter Lid Polyamide + Glass Fibers

Tightening nut Polyamide + Glass Fibers

Clamp N/A

Housing seal NBR

Screen Construction = Polypropylene + Glass Fibers    Mesh = St. St.    Seals = NBR

Discs Construction = Polypropylene    Grooved discs = polyethylene    Seals = NBR

Engineering Data

  * Amiad offers a variety of construction materials. Consult us for specifications. 

Technical Specifications

Filter Type 2” T 2” T-S 3" TL

General Data

Maximum flowrate*
25 m3/h

(110 US gpm)
25 m3/h

(110 US gpm)
50 m3/h

(220 US gpm)

Inlet/Outlet diameter
2”

(50 mm)
2”

(50 mm)
3”

(80 mm)

Standard filtration degrees 3500, 2500, 1500, 800, 500, 300, 250, 200, 130, 100, 80, 50 micron

Max. working pressure 10 bar (150 psi) 

Max. working temperature 60°C (140°F)

Weight [empty]
Screen = 3.6 kg (7.9 lb)
Discs = 4.4 kg (9.7 lb)

Screen = 4.2 kg (9.2 lb)
Discs = 5.4 kg (11.9 lb)

Screen = 4.5 kg (9.9 lb)
Discs = 5.7 kg (12.5 lb)

  * Consult Amiad for optimum flow depending on filtration degree & water quality.
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Filter Type ¾” 1” Compact 1½” Super

General Data

Maximum flowrate* 3 m3/h
(13.2 US gpm)

5 m3/h
(22 US gpm)

15 m3/h
(66 US gpm)

Inlet/Outlet diameter ¾”
(20 mm)

1”
(25 mm)

1½”
(40 mm)

Standard filtration degrees 800, 500, 300, 200, 130, 100, 80, 50, 22 micron

Max. working pressure** 10 bar (150 psi) 

Working temperature range 60°C (140°F)

Weight [empty] Screen = 0.28 kg (0.61 lb) Screen = 0.30 kg (0.66 lb)
Screen = 1.0 kg (2.2 lb)
Discs = 1.2 kg (2.64 lb)

Technical Specifications

  * Consult amiad for optimum flow depending on filtration degree & water quality.
  ** Chemical resistant filters are rated to 8 bar (116 psi).

Filter Type ¾” 1” Compact 1½” Super

Filter Element Data

Filter area Screen = 110 cm² (17 in²)   Screen = 110 cm² (17 in²)
Screen = 340 cm² (52.7 in²)
Discs = 460 cm² (71.3 in²)

Filter Element type Nylon screen, Weavewire screen
Weave Wire Screen, Perforated 

Screen, Disc Element

Filter Type ¾” 1” Compact 1½” Super

  * Amiad offers a variety of construction materials. Consult us for specifications. 

Engineering Data

            * Construction Materials

Filter housing Polyacetal Polypropylene

Filter Lid Polyacetal Polypropylene

Housing seal NBR Viton or NBR

Screen
Construction = Polypropylene

Mesh = St. St. or Polyester
Seals = NBR

Construction = Polypropylene
Mesh = St. St. or Polyester

Seals = Viton or NBR
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W A T E R  S Y S T E M S

www.amiad.com 910101-000399/01.2013
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Amiad Water Systems Ltd. D.N. Galil Elyon 1, 1233500, Israel,
Tel: 972 4 690 9500, Fax: 972 4 814 1159,
E-mail: info@amiad.com

Headquarters

Amiad Water Systems Europe SAS, Ilot No4 ZI La Boitardière, 37530 Chargé, France,
Tel: 33 (0) 2 47 23 01 10, Fax: 33 (0) 2 47 23 80 67, E-mail: info@amiad-europe.com

Germany
Amiad Water Systems SAS Europe (German branch office)  
Zweigniederlassung Deutschland Prinz-Regent-Str. 68 a 44795 Bochum,
Tel: 49 (0) 234 588082-0, Fax: 49 (0) 234 588082-12, E-mail: info@amiad.de

Turkey
FTS – Filtration & Treatment Systems, Istanbul yolu 26 Km, Yurt Orta Sanayii, Saray, Ankara,  
Tel: 90 312 8155266/7, Fax: 90 312 8155248, E-mail: info@fts-filtration.com

Europe

India
Amiad Filtration India Pvt Limited, 305 Sai Commercial Building,  
Govandi St Rd, Govandi Mumbai 400 088,  
Tel: 91 22-67997813/14, Fax: 91 22-67997814, Email: info@amiadindia.com

China
Amiad China (Yixing Taixing Environtec Co., Ltd.) 70 Baihe Chang, Xingjie Yixing Jiangsu, 214204,
Tel: 86 510 87134000, Fax: 86 510 87134999, E-mail: marketing@taixing.cc

South-East Asia
Filtration & Control Systems Pte. Ltd., 19B Teo Hong Road, 088330 Singapore,  
Tel: 65 6 337 6698, Fax: 65 6 337 8180, E-mail: amiad@amiad.com.sg

Asia

Amiad Australia Pty Ltd. 138 Northcorp Boulevard, Broadmeadows, Victoria 3047,
Tel: 61 3 93585800, Fax: 61 3 93585888, E-mail: sales@amiad.com.au

Australia

Amiad USA Inc. Main Office and Manufacturing: 120-J Talbert Road, Mooresville, NC 28117,
Tel: 1 704 662 3133, Fax: 1 704 662 3155, Toll Free: 1 800 24 FILTER,  
E-mail: info@amiadusa.com   www.amiadusa.com

West Coast Sales Office and Warehouse:
2220 Celsius Avenue, Oxnard, California 93030
Tel: 805 988 3323, Fax: 805 988 3313, Toll Free: 1 800 969 4055

Chile
Amiad Andina, Carretera General San Martín 16.500 No 30,  
Loteo Industrial Los Libertadores, Colina, Santiago de Chile,
Tel: 56 2 24895100, Fax: 56 2 24895101, E-mail: amiadandina@amiad.com

Brazil
Amiad Sistemas de Água Ltda., Av. Funchal, 411, Conj. 42, Vila Olimpia, São Paulo, CEP 04551-060
Tel: +55 11 31923824, E-mail: infobrasil@amiad.com

Amiad Oil & Gas, E-mail: amisur@adinet.com.uy

Mexico
Amiad Mexico SA DE CV, 
Tel /Fax: +52 55 636 28122,
E-mail: info@amiadmexico.com
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6.11. Trina Solar 
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Trina Solar limited
www.trinasolar.com

lIneAr PerfOrMAnCe wArrAnTY
10 Year Product Warranty • 25 Year Linear Power Warranty

new

Additional value from Trina Solar’s linear warranty
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Founded in 1997, Trina Solar is a vertically 
integrated PV manufacturer, involved in 
the production of ingots, wafers and cells 
to the assembly of high quality modules, 
using both mono and multicrystalline 
technologies. As of July 2011, the 
Company has already achieved an 
annualized nameplate module capacity 
of approximately 1.9GW. Trina Solar’s 
wide range of products are used in 
residential, commercial, industrial and 
public utility applications throughout the 
world. 

Only by matching an efficient cost-
structure with proven performance will 
we as an industry achieve grid parity. 
And at Trina Solar, we have both.

Industry standard Trina Solar

Module can bear snow loads up to 5400Pa and 
wind loads up to 2400Pa

Guaranteed power output 
0~+3%

high performance under low light conditions
Cloudy days, mornings and evenings

Manufactured according to international Quality 
and environment Management System Standards
ISO9001, ISO14001

Mono          Multi          Solutions          

Independently certified by international
certification bodies

The                MoDule

TSM-PC05A
TSM-PA05A

10 YeAr
PrODuCT wArrAnTY

25 YeAr
lIneAr POwer wArrAnTY

260w
MAX POwer OuTPuT

15.9%
MAX effICIenCY
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CerTIfICATIOn

wArrAnTY

10 year workmanship warranty

25 year linear performance warranty

(Please refer to product warranty for details)
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CAuTion: ReAD SAFeTY AnD inSTAllATion inSTRuCTionS BeFoRe uSinG The PRoDuCT.
© 2011 Trina Solar Limited. All rights reserved. Specifications included in this datasheet are subject to change 
without notice.

TSM-PC05A / TSM-PA05A The             MoDule

DIMenSIOnS Of PV MODule TSM-PC/PA 05A

Back View

A-A

eleCTrICAl DATA @ STC TSM-245 
PC/PA05A

TSM-250 
PC/PA05A

TSM-255 
PC/PA05A

TSM-260 
PC/PA05A

Peak Power Watts-PMAX (Wp) 245 250 255 260

Power Output Tolerance-PMAX (%) 0/+3 0/+3 0/+3 0/+3

Maximum Power Voltage-VMP (V) 30.2 30.5 30.9 31.3

Maximum Power Current-IMPP (A) 8.12 8.20 8.26 8.31

Open Circuit Voltage-VoC (V) 37.7 37.8 38.0 38.2

Short Circuit Current-ISC (A) 8.83 8.90 8.95 9.02

Module Efficiency ηm (%) 15.0 15.3 15.6 15.9

Values at Standard Test Conditions STC (Air Mass AM1.5, irradiance 1000W/m², Cell Temperature 25°C).

MeChAnICAl DATA

Solar cells Multicrystalline 156 × 156mm (6 inches) 

Cell orientation 60 cells (6 × 10)

Module dimension 1650 × 992 × 40mm (64.95 × 39.05 × 1.57 inches)

Weight 19.5kg (43.0 lb)

Glass high transparancy solar glass 3.2mm (0.13 inches)

Frame Anodized aluminium alloy

J-Box iP 65 rated

Cables / Connector Photovoltaic Technology cable 4.0mm² (0.006 inches²),
1000mm (39.4 inches), MC4

PACkAgIng COnfIgurATIOn

Modules per box: 25 pcs

Modules per 40’ container: 650 pcs

Average efficiency reduction of 4.5% at 200W/m2 
according to EN 60904-1.

NAMEPLATE

JUNCTION 
BOX

   G
 =

 1000±
10m

m

941mm

 990m
m

150
180

12-DRAIN HOLE

4-Ø 9×12
INSTALLING HOLE

812mm

 1
65

0m
m

6-Ø 4.3 GROUNDING HOLE

A A

I-V CurVeS Of PV MODule TSM-250 PC/PA 05A

MAXIMuM rATIngS

operational Temperature -40~+85°C

Maximum System 
Voltage

1000V DC(ieC)/ 
600V DC(ul)

Max Series Fuse Rating 15A

eleCTrICAl DATA @ nOCT TSM-245 
PC/PA05A

TSM-250 
PC/PA05A

TSM-255 
PC/PA05A

TSM-260 
PC/PA05A

Maximum Power (W) 180 183 187 191

Maximum Power Voltage (V) 27.4 27.7 28.0 28.2

Maximum Power Current (A) 6.56 6.62 6.68 6.76

open Circuit Voltage (V) 34.6 34.8 34.9 35.1

Short Circuit Current (A) 7.14 7.20 7.24 7.30

noCT: irradiance at 800W/m², Ambient Temperature 20°C, Wind Speed 1M/s.

TeMPerATure rATIngS

nominal operating Cell
Temperature (noCT)

46°C (±2°C)

Temperature Coefficient of PMAX -0.41%/°C

Temperature Coefficient of VoC -0.32%/°C

Temperature Coefficient of ISC 0.053%/°C

Recyclable
packaging
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Trina Solar Limited
www.trinasolar.com

Linear performance warranTy
10 Year Product Warranty • 25 Year Linear Power Warranty

Additional value from Trina Solar’s linear warranty
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Industry standard Trina Solar

Founded in 1997, Trina Solar (NYSE: 
TSL) has established itself as a leader 
in the solar community with its 
vertically integrated business model. 
Our modules and system solutions 
provide clean solar power in on-grid 
and off-grid residential, commercial, 
industrial and utility-scale systems. 

With more than 22 offices worldwide, 
Trina Solar has partnerships with 
leading installers, distributors, utilities 
and developers in all major PV 
markets. Trina Solar is committed to 
driving smarter energy choices.

ThE UNiVErSaL SOLUTiON

TSM-PC05
TSM-PA05

Module can bear snow loads up to 5400Pa and 
wind loads up to 2400Pa

Guaranteed power output 
0~+3%

high performance under low light conditions
cloudy days, mornings and evenings

Manufactured according to international Quality 
and Environment Management System Standards 
ISO9001, ISO14001

mono          multi          Solutions          

10 year
producT warranTy

25 YeAr
Linear power warranTy

250W
maX power ouTpuT

15.3%
maX efficiency

MC4 photovoltaic connectors increase system 
reliabilityMC4

the original

MC4

PC
/P

a
05

.0
8

PC
/P

a
05
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cerTificaTion
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CaUTiON: rEaD SaFETY aND iNSTaLLaTiON iNSTrUCTiONS BEFOrE USiNG ThE PrODUCT.
© 2013 Trina Solar Limited. All rights reserved. Specifications included in this datasheet are subject to change 
without notice.

TSM-PC05 / TSM-PA05 ThE UNiVErSaL SOLUTiON

DIMenSIOnS Of PV MODuLe TSM-PC/PA05

I-V CurVeS Of PV MODuLe TSM-245 PC/PA05

eLecTricaL daTa @ STc TSM-235 
PC/PA05

TSM-240 
PC/PA05

TSM-245 
PC/PA05

TSM-250 
PC/PA05

Peak Power Watts-PMaX (Wp) 235 240 245 250

Power Output Tolerance-PMaX (%) 0/+3 0/+3 0/+3 0/+3

Maximum Power Voltage-VMP (V) 29.3 29.7 30.2 30.3

Maximum Power Current-iMPP (a) 8.03 8.10 8.13 8.27

Open Circuit Voltage-VOC (V) 37.2 37.3 37.5 37.6

Short Circuit Current-iSC (a) 8.55 8.62 8.68 8.85

Module Efficiency ηm (%) 14.4 14.7 15.0 15.3

Values at Standard Test Conditions STC (air Mass aM1.5, irradiance 1000W/m², Cell Temperature 25°C).
Power measurement tolerance: ±3%

eLecTricaL daTa @ nocT TSM-235 
PC/PA05

TSM-240 
PC/PA05

TSM-245 
PC/PA05

TSM-250 
PC/PA05

Maximum Power-PMaX (Wp) 171 174 178 181

Maximum Power Voltage-VMP (V) 26.4 26.6 26.8 27.0

Maximum Power Current-iMPP (a) 6.48 6.55 6.64 6.70

Open Circuit Voltage (V)-VOC (V) 34.0 34.1 34.2 34.3

Short Circuit Current (a)-iSC (a) 6.97 7.04 7.10 7.25

NOCT: irradiance at 800W/m², ambient Temperature 20°C, Wind Speed 1m/s.
Power measurement tolerance: ±3%

TemperaTure raTingS

Nominal Operating Cell
Temperature (NOCT)

45°C (±2°C)

Temperature Coefficient of PMaX - 0.43%/°C

Temperature Coefficient of VOC - 0.32%/°C

Temperature Coefficient of ISC 0.047%/°C

packaging configuraTion

Modules per box: 29 pieces

Modules per 40’ container: 812 pieces

Average efficiency reduction of 4.5% at 200W/m2 
according to EN 60904-1.

maXimum raTingS

Operational Temperature -40~+85°C

Maximum System 
Voltage

1000V DC(iEC)/ 
600V DC(UL)

Max Series Fuse rating 15a

Recyclable
packaging

warranTy

10 year Product Workmanship Warranty

25 year Linear Power Warranty

(Please refer to product warranty for details)

Back View
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mechanicaL daTa

Solar cells Multicrystalline 156 × 156mm (6 inches)

Cell orientation 60 cells (6 × 10)

Module dimensions 1650 × 992 × 35mm (64.95 × 39.05 × 1.37 inches)

Weight 18.6kg (41.0 lb)

Glass high transparency solar glass 3.2mm (0.13 inches)

Frame anodized aluminium alloy

J-Box iP 65 rated

Cables Photovoltaic Technology cable 4.0mm² (0.006 inches²),
1000mm (39.4 inches)

Connector Original MC4 
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6.12. Universal Engineering Supplies 
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6.13. Yuasa Batteries 
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Data Sheet 
NP SERIES - NP 12-12 

www.yuasabatteries.com NP  

Reliability is your Security 
Utilizing the latest advance design Oxygen 
Recombination Technology, Yuasa have applied 
their 80 years experience in the lead acid battery 
field to produce the optimum design of Sealed 
Lead Acid batteries. 
FEATURES 
 Superb recovery from deep discharge. 
 Electrolyte suspension system. 
 Gas Recombination. 
 Multipurpose: Float or Cyclic use. 
 Usable in any orientation. 
 Superior energy density. 
 Lead calcium grids for extended life. 
 Manufactured World wide. 
 Application specific designs. 

Terminals 
NP batteries are manufactured using a range of terminals which 
vary in size and type. Please refer to details as shown. 

Operation in any Orientation 
The combination of sealed construction and Yuasa’s unique 
electrolyte suspension system allows operation in any 
orientation, with no loss of performance or fear of electrolyte 
leakage.  

Valve Regulated Design 
The batteries are equipped with a simple, safe, low pressure 
venting system which releases excess gas and automatically 
reseals should there be a build up of gas within the battery due 
to severe overcharge. Note. On no account should the battery be 
charged in a sealed container. 

Technical Features 
Sealed Construction 
Yuasa’s unique construction and sealing technique 
ensures no electrolyte leakage from case or terminals. 

Electrolyte Suspension System 
All NP batteries utilize Yuasa’s unique electrolyte suspension 
system incorporating a microfine glass mat to retain the 
maximum amount of electrolyte in the cells. The electrolyte is 
retained in the separator material and there is no free 
electrolyte to escape from the cells. No gels or other 
contaminants are added. 
Control of Gas Generation 
The design of Yuasa’s NP batteries incorporates the very latest 
oxygen recombination technology to effectively control the 
generation of gas during normal use. 

Low Maintenance Operation 
Due to the perfectly sealed construction and the 
recombination of gasses within the cell, the battery is almost 
maintenance free. 

General 
Specifications 

Layout Terminals 

Nominal Capacity (Ah) NP12-12 

20hr to 1.75vpc 30ºC 12 
10hr to 1.75vpc 20ºC 11.1 
5hr to 1 .70vpc 20ºC 10 
1 hr to 1 .60vpc 20ºC 7.2 
Voltage 12 
Energy Density (Wh.L.20hr) 1 04 
Specific Energy (Wh.kg.20hr) 36 
Int. Resistance (m.Ohms) 1 6 
Maximum discharge (A) 75 
Short Circuit current (A) 360 
Dimensions (mm)   
Length 151 
Width 98 
Height overall 97.5 
Weight (Kg) 4.05 
Terminal D 
Layout 4 
Terminal Torque Nm - 
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Data Sheet 
NP SERIES - NP 12-12 

Distributed by Yuasa Battery Inc. 
2901 Montrose Ave 

Laureldale, PA 19605 
www.yuasabatteries.com 

Registered number 1548820 
 

Cat. No.          NP 12-12 March 09 

Lead Calcium Grids 
The heavy duty lead calcium alloy grids provide an extra margin 
of performance and life in both cyclic and float applications and 
give unparalleled recovery from deep discharge. 

Long Cycle Service Life 
Depending upon the average depth of discharge, over a 
thousand discharge/charge cycles can be expected. 

Float Service Life 
The expected service life is five years in float standby 
applications. 

Separators 
The use of the special separator material provides a very efficient 
insulation between plates preventing inter-plate short circuits 
and prohibiting the shedding of active materials. 

Long shelf Life 
The extremely low self discharge rate allows the battery to be 
stored for extended periods up to one year at normal ambient 
temperatures with no permanent loss of capacity. 

Operating Temperature Range 
The batteries can be used over a broad temperature range 
permitting considerable flexibility in system design and 
location. 
Charge – 15°C to 50°C 
Discharge – 20°C to 60°C 
Storage – 20°C to 50°C (fully charged battery) 
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