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Chapter 1  Start Here… 

Congratulations on your purchase of a Pulsar Velocity Interface System. This 

quality system has been developed over many years and represents the latest in 

high technology ultrasonic velocity measurement and control. 

It has been designed to give you years of trouble free performance, and a few 

minutes spent reading this operating manual will ensure that your installation is as 

simple as possible.  

About this Manual 

It is important that this manual is referred to for correct installation and operation.  

There are various parts of the manual that offer additional help or information as 

shown. 

Tips 

 TIP  

At various parts of this manual you may find tips to help you. 

 

 

Additional Information 

Additional Information 

At various parts of the manual, you will find sections like this that 

explain specific things in more detail. 

 
 

References 

See Also 

References to other parts of the manual 
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About the Velocity Interface 

The Pulsar Velocity Interface has been designed to provide a simple interface 

with the Speedy and MicroFlow Velocity Sensors. 

Housed in an IP67/Nema 6 enclosure the product is ideally suited to 

applications where velocity monitoring, reporting or control is required.  

Based on the BlackBox (LCD), the controller is very easy to use and may be 

calibrated quickly and simply via the on-board keypad and display, or 

alternatively by using the optional hand held calibrator, which connects to the 

unit via the RS232 interface, and provides an on-board LCD display.  

The Velocity Interface is designed to provide you with highly reliable 

measurement in a robust and functional package that is easy to use and low in 

cost.   
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Product Specification 

Physical 

Wall Mount 
Outside dimensions    130 x 150 x 63.5 mm (5.12 x 5.9 x 2.5 inch) 
Weight  Nominal 0.65 kg (1.4 lbs) 
Enclosure material/description  Polycarbonate, flammability rating UL94-V0 

(UV stabilised) 
Cable entry detail  underside fitted with 3 x M20, nylon cable 

glands suitable for 6 – 12mm cable   

Sensor cable extensions  4-core screened 
Maximum separation  100 m 

Environmental 
IP Rating (Wall) IP66/67 
Max. & min. temperature (electronics)  -20 ºC to +50 ºC  

CE approval  See EU Declaration of Conformity 

Performance 
Max. range  6 m/s 
Min. range  -6 m/s  

Outputs 
Analogue output  Isolated passive output (active output 

optional) of 4-20 mA or 0-20 mA into 1K 
(user programmable and adjustable) 0.1% 
resolution  

 
Display  2 x 12 alpha numeric  

Serial Port  RS232 for programming and data extraction 
Volt free contacts, number and rating  2 form "C" (SPDT) rated at 2A at 240V AC 

Programming 
On-board programming (standard) By integral keypad  
Remote programming (optional) via RS232 using optional hand held 

calibrator 
Programming security  Via passcode (user selectable and 

adjustable)  
Programmed data integrity  Via non-volatile RAM  

Supply 
Power supply  115V ac + 5% / -10% 50/60 Hz,  

230V ac + 5% / -10% 50/60 Hz,  
DC 10 - 24V  
10W maximum power (typically 5W) 

Fuses 50 mA at 200-240 VAC 
 100 mA at 90-120 VAC 

Remote Communicator 
Power Supply Power supplied via RS232 interface. 
 

Speedy Sensor 

Physical 

Dimensions See diagram below 
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Medium contacting material Polyurethane, stainless steel 1.4571 (V4A), 
PVDF 

Cable type LiYC11Y 2x1.5 + 1x2x0.34 

Supply 

Power supply  DC 8 - 24V  
2.1Watt power supplied by processor 

Environmental 

IP Rating (Wall) IP68 
Max and Min temperature -20˚C to +50˚C (+40˚C in Ex zone 1) 

Communication 

RS 485 proprietary interface 9600 baud, 8 data bit, 1 stop bit, no parity 

Miscellaneous 

Measurement principal Ultrasonic continuous wave DOPPLER 
Measurement frequency 1 MHz 
 

MicroFlow Sensor 

Physical 

Dimensions See diagram below 
Sensor Body material Valox 357  
Mounting connection              Via 1” BSP or NPT back mounted thread, 

Mounting bracket with a 1” BSP 45° bend 
(optional). 

Mounting angle               45° optimum and mounted at the centre line 
                 of the channel with clear uninterrupted flow 

Sensor body dimensions              Diameter 90mm x height 140mm 
Sensor body weight                                           Nominal 0.7kg 

Sensor cable extensions                                   4-core screened 
          Maximum separation                                         Up to 100m 

Environmental 

Enclosure protection                                         IP68 
   Max & Min temperature (electronics) -20°C to +70°C (-4°F to +158°F) 

Approvals 

          CE and Radar Approval                                    See EC Certificate of Conformity 

Performance 

Velocity Range                                                   0.2 – 6 m/s 
Accuracy               The greater of +/- 0.5% or 0.03 m/s 
Optimum installation                                         Install at an angle of 45° 

For more information, see ‘Chapter 4 – 
Locating the MicroFlow’ of this manual. 

Maximum channel width per person 1.5m 
Radar K-Band (ISM) 
Transmit Power <15dBm 
Beam Width 20° Inclusive 

Outputs 

Communication RS485 and Modbus RTU-Integrates with 
compatible Pulsar Controllers 
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Programming 

PC programming Via RS485 Modbus 
Programming security Via passcode 
Programmed data integrity Via non-volatile memory 
PC setup and monitoring software MicroFlow PC – compatible with XP (service 

pack3), Win 7, Win 8 and Win 10. 

Supply 

Operating Voltage 10 – 28V DC 
Power consumption 0.36W (15mA at 28V DC) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Pulsar Process Measurement Limited operates a policy of constant development and 
improvement and reserve the right to amend technical details as necessary. 
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EU Declaration of Conformity 
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Chapter 2  Installation 

Unpacking  

Power Supply Requirements 

The Velocity Interface can operate from AC supply or from a DC battery. 

The AC is either 115V +5%/-10% 50/60Hz or 230V +5%/-10% 50/60Hz, 

depending on the position of the selector switch. The DC is 10-24V. In all 

cases the Velocity Interface will typically consume 5W of power, with a 

maximum of 10W. 

Location 

All electronic products are susceptible to electrostatic 

shock, so follow proper grounding procedures during 

installation. 

 

The Velocity Interface must be mounted in a non-hazardous (safe) Area.  

 

When choosing a location to mount the enclosure, bear in mind the following:

  

• Easy access to the enclosure is maintained. 

• The mounting surface is vibration-free. 

• The ambient temperature is between -20ºC and 50ºC. 

• There should be no high voltage cables or inverters close by. 

Important Information 

All shipping cartons should be opened carefully.  When using a box cutter, 

do not plunge the blade deeply into the box, as it could potentially cut or 

scratch equipment components.  Carefully remove equipment from each 

carton, checking it against the packing list before discarding any packing 

material.  If there is any shortage or obvious shipping damage to the 

equipment, report it immediately to Pulsar Process Measurement Limited. 
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Dimensions 

The dimensions of the mounting holes are as shown below. 

 

  

The Velocity Interface should be mounted by drilling four holes suitable for 

size 8 screws (length and type to suit your application) And fix all four 

screws by removing the top cover to access the pre-moulded mounting holes 

which are located in the base of the enclosure under the lid retaining screws. 

FIXING HOLE CENTRES 

62mm (2.44”) 

115mm (4.53”) 
1
3
5
m

m
 (5

.3
1
”
) 

18mm 

(0.71”) 
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The full dimensions of the enclosure are as shown below. 

 

 

 

 

 

 

Cable Entry 

There are 3 x M20 cable glands, suitable for 6 – 12mm cables, fitted to the 

base of the Velocity Interface enclosure. 

 

 

3 x M20 GLANDS 

130mm (5.12”) 
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Speedy Dimensions 
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MicroFlow Dimensions 

The dimensions of the sensor body are shown below: 

 

 

 

 

To obtain the most accurate results, ensure the device is mounted at 

a 45° angle to the surface being measured. 

M I C 
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Terminal Connection Details 

The terminal strip is as detailed below. There is also a wiring diagram attached 

to the board directly underneath the terminal strip. 
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Terminal Connections 

Power 

The Velocity Interface can operate from mains AC and automatically from a 

DC power source or battery backup, in the event of power failure, or can be 

operated permanently from DC or batteries. 

Speedy Sensor 

The Speedy sensor should be installed and connected, in accordance with 

Chapter 4 and the instructions below. 

Wire the Speedy velocity sensor to the Velocity Interface sensor terminals, as 

follows: 

Terminal Connection Details 

Cable Type 

Black  

RS485 SCN 

(screen) 

Blue 

0 volts 

Red 

Power 

White 

RS485+ 

(A) 

Green 

RS485- 

(B) 

Terminal no. 21 22 23 24 25 

 

When using 3 core screened extension cable, the Black and Blue wires of the 

speedy should be connected to the screen of the extension cable. 

MicroFlow Sensor 

The MicroFlow sensor should be installed and connected, in accordance with 

Chapter 4 and the instructions below. 

Wire the MicroFlow sensor to the Velocity Interface sensor terminals as 

follows: 

Terminal Connection Details 

Cable Type 

Blue 

RS485 

Common 

Black 

0 volts 

Red 

Power 

Orange 

RS485+ 

(A) 

White 

RS485- 

(B) 

Terminal no. 21 22 23 24 25 

The Green cable (cable screen) should be connected to Earth such as terminal 

22 (0V). 

Relay Outputs 

The two relays can be programmed to a variety of alarm & control functions. 

The relay contacts are all rated at 2A at 240V AC. All connections should be 

such that the short circuit capacity of the circuit to which they are connected, 

is limited by fuses rated so that they do not exceed the relay rating. 
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Current Output 

This is an isolated passive mA output of 4 - 20mA or 0 - 20mA, with an option 

of an active mA output. The load should not exceed 1K. 

RS232 Serial Interface 

The serial interface is used to programme the Velocity Interface either via a 

PC (standard) using the software supplied or alternatively using the hand held 

calibrator (optional).  

Voltage Selector and Fuse Location 

The voltage selector switch and AC mains power fuse is located, on bottom board to 

the left and above of the power input terminals, as previously illustrated in the 

Terminal Connections Detail drawing. 

 

Important Information 

Before applying AC power (mains), make sure you have correctly selected 

the voltage selector switch which is located to the left and above of the mains 

supply input terminals, as illustrated in the Terminal Connections Detail 

drawing. 

Please note that all units are supplied set to 230 volts AC for safety reasons. 

Never operate the Velocity Interface with the cover removed. 

An external switch or circuit breaker should be installed near to the Velocity 

Interface to allow the supply to be removed during installation and 

maintenance. In addition, the relay contacts should also have a means of 

isolating them from the Velocity Interface. 

Interconnecting cables must be adequately insulated for IEC 664 Category II 

installations. Strip back 30 mm of the outer insulation of the cable. Strip       5 

mm of insulation from the end of each conductor. Twist all exposed strands 

of the conductor together. Insert the stripped conductor into the terminal block 

as far as it will go and tighten the terminal block screw. Ensure that all strands 

are firmly clamped in the terminal block and that there is no excess bare 

conductor showing, and no stray strands. 
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DON’T FORGET 

Make sure you move the voltage selector 
switch to the correct position for your supply. 

Important Information 

If the equipment is installed or used in a manner not specified in this 

manual, then the protection provided by the equipment may be impaired. 

 
 

 

Preparation for Operation 

Before switching on, check the following: 

✓ The Velocity Interface is mounted correctly and is in a ‘safe’ area. 

✓ The power supply is correctly installed. 

✓ The voltage selector switch is in the correct position. 

✓ The relays are connected correctly. 

Maintenance 

There are no user serviceable parts inside your Velocity Interface, except the 

mains power fuse. If you experience any problems with the unit, then please 

contact Pulsar Process Measurement for advice. 

To clean the equipment, wipe with a damp cloth. Do not use any solvents on 

the enclosure. 

  

 



Page 16 

This page left blank intentionally 



Page 17 

Chapter 3  How To Use Your Velocity Interface System 

In order to view or change parameter values one of the following methods 

must be used: 

On-board integral Keypad and Display (Standard) 

Your Velocity Interface can be programmed directly via the integral keypad. 
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Handheld Communicator (Optional) 

The optional Handheld communicator can be used to programme any Velocity 

Interface unit and works in a similar way to that of the on-board keypad and 

display. Connect the Handheld Communicator to the RS232 interface via the 

RJ11 connector, located with the terminal connectors inside the Velocity 

Interface enclosure, using the cable supplied. Once connected you will briefly 

see the message “Handheld……”, which, after connecting successfully, will 

then change to display the current measurement.  
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Opera ting the Controls 

Display 

The display in both cases is identical, the only difference is that the Hand Held 

Calibrator (optional) needs to be connected to the Velocity Interface via the 

RS232 interface, whereas the on-board keypad and display is permanently 

connected to the Velocity Interface. 

Whilst in the Run Mode it will display the current velocity reading and its 

units of measure, along with the mA output and status messages with regards 

to the communication status and Fail Safe Mode. When in Program mode, the 

display is used to read information on the menu system, the parameter number 

and parameter details and values, which can be entered. During Test Mode 

the display is used to monitor the simulated velocity and mA output.  

 

 

                                     

 
0.53m/s 

  5.41mA 
 

 

 

 

 

 

1)  Main Display, 12 digit alpha numeric display:                                                                                     

Run Mode: current measurement displayed, dependent on measurement 

unit's chosen, and value of Hot Key function selected. 

Program Mode: displays parameter number and values entered for 

parameters. 

Test Mode: displays simulated velocity.      

2)  Auxiliary Display, scrolling twelve digit alpha numeric display                                      

Run Mode: displays mA output, status messages on communications, 

detail of Hot Key function selected. 

Program Mode: displays Menu and Sub Menu headings, parameter 

details and options. 

 

1 

2 
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Keypad       

 

 

Hot Keys 

There are five hot keys on the keypad, which can be used to quickly access 

common parameters for viewing only, while in Run Mode. Pressing the hot 

key once will display the first parameter, then repeated pressing will display 

the others, then the Velocity Interface reverts to Run Mode. In program mode, 

they have different functions, the functions are shown below. 

Hot 

Key 
Run Mode Program Mode 

 

Not used with Velocity 

Interface. 

Not used with Velocity 

Interface. 

 

MicroFlow/Speedy status* 

and interface activity†, 

velocity and quality, gain and 

temperature of medium and 

height. 

Not used with Velocity 

Interface. 

 

Communication status and 

baud rate. 

Reset parameter to default 

setting. 

 

Instantaneous mA output. Not used with Velocity 

Interface. 

 

Not used with Velocity 

Interface. 

Not used with Velocity 

Interface. 

 Not used with Velocity 

Interface. 

Takes you to the last 

parameter edited, when you 

first enter program mode. 

 Gives details of unit type, 

serial number and software 

revision 

Enter Decimal Point 

 

* MicroFlow/Speedy status: -1 = not found, 0 = Reset, 1 = measurement 

enabled, 2 = Sensor Initialised, 3 = OK. 

† See “Activity messages” in troubleshooting.
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Menu Keys 

The menu keys are used to navigate around the built in menu system and have 

the following functions: 

Menu Key Function 

 

1) Arrow keys for moving left and right around the menu 

system. 

2) Used in test mode to simulate the level moving up and 

down. 

 

1) Used to confirm each action (for example select a menu 

option) or when entering a parameter number or value. 

2) Used to confirm questions asked by your Velocity 

Interface such as before restoring factory defaults. 

 

Used to navigate up a level in the menu system, and back 

to run mode. 

Used to cancel a value entered in error. 

 

Numeric Keys 

These keys are used for entering numerical information during programming. 
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There are two main operating modes for your Velocity Interface, Run Mode 

and Program Mode. There is also a Test Mode, used for checking the set-

up. All modes are now described. 

Run Mode 

This mode is used once the Velocity Interface has been set up in program 

mode. It is also the default mode that the unit reverts to when it resumes 

operation after a power failure. 

When the Velocity Interface is switched on for the first time, it will attempt 

to initiate the Speedy velocity sensor and will display a message similar to 

“InitBR=9600”. This shows it is attempting to initiate the Speedy with a baud 

rate of 9600. All relays by default are switched off and once the Speedy is 

initialised, the display will show the current velocity in m/s and the mA 

output. 

After programming is complete, any relays that are set will operate when the 

measurement reaches the relevant setpoint.  

Note 

If the Speedy velocity sensor is not detected on the current baud rate, set in 

P133, the Velocity Interface will automatically cycle through baud rates of 

9600, 19200 and 38400 until a Speedy sensor is detected. 

 

 

LED’s 

There are two LED’s that can be seen through the lid of the Velocity Interface 

enclosure, which will indicate the operational status of the relays whilst in 

RUN mode, as follows: 

LED 1 LED 2  Run Mode 

Off Off Relays are in there OFF state. 

 
Constant 

On 

Off Relay 1 in its ON state 

Off Constant 

On 

Relay 2 in its ON state 
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Program Mode 

This mode is used to set up the Velocity Interface or change information 

already set. You must use either the on-board keypad (standard) or 

alternatively the unit can be set up with a Hand Held Calibrator (optional), 

which must be connected to the Velocity Interface via the RS 232 Serial 

Interface.   

Entering a value for each of the parameters that are relevant to your 

application provides all the programming information. 

How to Access Program Mode 

To enter program mode, you simply enter the passcode, via the keypad, 

followed by the ENTER key. The default passcode is 1997, so you would 

press the following: 

  

Note 

There is a time-out period of 15 minutes when in program mode, after 

which time run mode will be resumed if you do not press any keys. 

 

 

There are two means of editing parameters, directly or using the menu system. 

Each is now described. 

Using the Menu System 

The menu system has been designed to make the changing of parameters very 

simple. There are two levels of menu: Main Menu and Sub Menu. 

On the display there is a line of text that shows the menu system. Pressing the 

arrow keys scrolls the display between the top-level menu items, (as shown 

below, starting at Quick Setup).  

Application Relays Display 

System Test 

Output 

Stability 
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As you press the cursor keys to scroll left and right between these, you can 

press ENTER at any time to select it and take you to the sub-menu.  

Each of these options, along with their sub-menus are described in Chapter 

5 - Parameter Guide. When you move down into the sub-menu, you can 

scroll round using the arrow keys, press ENTER to go to the required section 

of parameters. 

Once you have reached the relevant section, scroll through the parameters, 

and enter the necessary information. To enter the information, use the numeric 

keys and press ENTER and you will see the message “Saved!”. If you press 

CANCEL, then no change will be made, and the message “Unchanged!!” 

will be displayed. 

When you have finished, press CANCEL to go back to the previous level. 

When you have reached the top level, then the Velocity Interface will ask for 

confirmation before allowing you to go back into run mode. This is done by 

pressing ENTER at the display prompt. 

Directly Editing Parameters 

If you already know the number of the parameter, that you wish to look at or 

edit, simply type the number in at any time while you are in the menu system. 

Thus, if you are in either the menu or sub-menu level by pressing a numeric 

key, you can enter the parameter number directly and jump straight there. You 

cannot type a parameter number whilst at parameter level, only at one of the 

two menu levels. 

When you are at a parameter, the text line rotates automatically displaying the 

parameter name, number, the applicable units and the maximum and 

minimum figure you can enter. The top line shows the value you are setting. 

Once you have accessed a parameter, you can either just look at it, or change 

it. 

Once a parameter has been changed, press ENTER and you will see the 

message “Saved!”. If you press CANCEL, then no change will be made, and 

the message “Unchanged!!” will be displayed. 

TIP 

You can jump straight to 
the last parameter you 
edited, by pressing ‘+/-’ 
when you first enter 
program mode. 
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Test Mode 

Test mode is used to simulate the application and confirm that all parameters 

and relay setpoints have been entered as expected. During simulation, there is 

a choice of whether the relays will change state (hard simulation) or not (soft 

simulation), but the LED’s will always change state to indicate that the relay 

setpoints have been activated, and the mA output will change. If you wish to 

test the logic of the system that the relays are connected to then select hard 

simulation, but if you don’t want to change the relay state, then select a 

soft simulation. 

There are two simulation modes, automatic and manual. Automatic 

simulation will move the velocity up and down between minimum velocity 

and maximum velocity, whereas manual simulation will allow you to move 

the velocity up and down using the arrow keys. 

To enter simulation, first go to program mode. Then, using the menu system, 

select menu item ‘Test’ then sub-menu item ‘Simulation’. Simply change the 

value of the parameter P980 to one of the following: 

1= Manual soft simulation  

2= Automatic soft simulation  

3= Manual hard simulation  

4= Automatic hard simulation 

To return to program mode, press CANCEL and test mode will end. 

When in manual simulation, by default test mode will move the velocity by 

0.25m/s steps. Altering the increment (P981) will change this value. 

In automatic mode, the rate at which the velocity moves up and down is set 

by the increment (P981) in metres, and the rate (P982) in minutes, which 

can be changed to make the velocity move up and down faster. E.g. if 

increment (P981) is set for 0.25m/s and rate (P982) is set to 1 min then the 

velocity will increase or decrease at a rate of 0.25m/s/min. To make the 

simulated velocity move slower, decrease the value in increment (P981) or 

increase the value in rate (P982). To make the simulated velocity move faster, 

increase the value in increment (P981) or decrease the value in rate (P982).  
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LED’s 

There are two LED’s which can be seen through the lid, of the Velocity 

Interface enclosure, which will indicate the status of the relays whilst in 

simulation as follows: 

Green Red Run Mode 

Off Off 
Relays are in there OFF 

state. 

 
Constant 

On 
Off Relay 1 in its ON state 

Off 
Constant 

On 
Relay 2 in its ON state 

 

Using the RS232 Serial Interface 

The RS232 serial interface is used to program the Velocity Interface and 

obtain information using a PC or other computer equipment. To do so, the 

settings for control are as follows: baud rate 19,200, 8 data bits, no parity, 

1 stop bits.  The device should be connected to the RS232 Interface via the 

RJ11 connector as shown in Chapter 2 - Installation.  

Parameter Defaults 

Factory Defaults 

Factory Defaults 

When first installing the Velocity Interface, or subsequently moving or 

using the unit on a new application, before proceeding to program the unit 

for its intended application it is recommended that you ensure that all 

parameters are at their default values by completing a Factory Defaults 

P930, as described in Chapter 5 - Parameter Guide. 

 

The date (P931) and time (P932) in the Velocity Interface were set at the 

factory, but may need checking or amending if, for example the application 

is in a time zone other than GMT, see Chapter 5 - Parameter Guide for full 

details.  

Once you are satisfied with the installation, and the Velocity Interface is 

reading what you would expect in terms of velocity, then you can proceed 

with programming for the intended application. It is sensible to program all 

of the required parameters at the same time. The system will be then set-up.  
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Chapter 4  Installing a Speedy / MicroFlow velocity sensor 

The correct assembly and the position of the sensors are important for 

measurement accuracy and the reliability of a velocity sensor. The 

measurement errors can increase considerably with non-compliance of the 

assembly notes. 

Installation of the Speedy sensor 

The below diagrams illustrate the required mounting distances between any 

hydraulic disturbance and the installation point for a Speedy Sensor. 

Change of profile 

h < 2.5% of Diameter, L>min. 3 x Diameter 

h > 2.5% of Diameter, L = distance to where standing wave does not 

exist anymore. 
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Curves / Bends 

for v < 1m/s (3fps): 

a < 15°, L > min. 3 x Diameter 

a < 45°, L > min. 10 x Diameter 

a < 90°, L > min. 20 x DN 

for v > 1m/s (3fps): 

a > 15°, L = distance until the surface of the water reaches laminar flow 

 

Distances from valves and slide gates 

a) Sensors in front of slide gates 

L = 3 x Diameter 
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b) Sensors behind the slide gate. 

L ≥ distance until a steady flow rises plus 2 x Diameter 

 

Step or obstruction 

h < 2.5% of Diameter, L ≥ min 3 x Diameter 

h > 2.5% of Diameter, L = distance until a steady flow rises plus 2 x Diameter 
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For installations based on a flume please note the following: 
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Locating the MicroFlow 

For optimum accuracy install the MicroFlow where the flow is not 

turbulent.  An ideal location for the sensor is in the centre of a long straight 

channel.  Vertical drops, baffles, curves or junctions can cause the velocity 

profile to be distorted. 

• If the width of the channel exceeds 1.5m.  Multiple MicroFlow sensors 

are required to be used in conjunction with the Ultimate Controller 

with firmware version 1.5.1 and later. 

• When a level measurement transducer is used and mounted on the 

same bracket as the MicroFlow.  Take into account, the ‘blanking’ 

distance of the transducer when mounting the bracket for the 

application. 

• Ensure that there is an unobstructed path between the sensor and the 

surface of the moving liquid being measured. 

• Position the sensor at a height of 250mm above maximum liquid level 

or up to two times the channel width from the minimum liquid level, 

whichever is greater. 

 

 

 

 

 

 

 

 

 

 

 Fig.1: 

• A = Minimum 250mm above Maximum Liquid level. 

• B = Maximum 3m above Minimum Liquid Level. 

  

Important Information 

If the maximum water height exceeds 2x width of the channel  

OR 

If the maximum water height in channel is less than 50% of the 

width of the channel.  Please consult Pulsar product support for 

assistance. 

Fig.1 

B 

A 

Max Liquid 

Level 

Min Liquid 

Level 

MicroFlow 
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Hazardous Area Installation 

Not all MicroFlow models are ATEX certified, check label for approval 

details.  The ‘X’ in the certifications number indicates that certain special 

conditions apply. 

This version must be supplied from apparatus that provides protection from 

prospective short circuits up to 1500A.  The fuse is fitted in the safe area end 

of the cable. 

 

 

Important Information 

Below is an example of the wrap around label that is found on an ATEX 

approved MicroFlow.  If this information does not appear on the label of 

your MicroFlow sensor it is not ATEX approved for hazardous area. 

Ex mb Version 

PSU 

V 
24VDC 

+ 

 

 

- 

 PC 
HAZARDOUS 

AREA 

SAFE AREA 

Ex mb Version RS485 

RS485 

FlowCERT, Velocity Interface, 

Ultimate, PC or Modbus master 

100Ma FUSE BREAKING 
CAPACITY 1500a PRE-FITTED 

IN CABLE 

Um=28V 

PROSPECTIVE 
SHORT CIRCUIT 

CURRENT 1500A 
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Installation of the MicroFlow sensor 

In the instance where there are vertical drops, baffles, curves or 

junctions.  The sensor should be positioned on a straight part of the 

channel, at a minimum distance that is at least five times the width of the 

channel before a bend, in order to obtain optimal flow readings.  

Examples of positioning the sensor are shown below in diagrams 1 to 4: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Distance 

Distance 

Diagram 1 

Distance 

Diagram 2 
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Distance Distance 

Diagram 4 

Diagram 3 

Distance Distance 

Distance 
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• The sensor can be positioned to obtain readings following the direction of 

the flow.  Or positioned to measure the oncoming flow as seen below:  

 

 

MicroFlow Mounting Bracket 

For the best results, it is highly recommended to use the MicroFlow angled 

bracket, which is available from your Pulsar distributor, which will ensure 

that the MicroFlow can be correctly installed.  The bracket can be used if the 

MicroFlow sensor is to be mounted on its own in a specific location or along 

with a Pulsar dB transducer.  Please see ‘Angled Mounting Bracket’ for 

dimensions of this bracket, please note that the drawing is not to scale. 

‘Mounting sensor to a bracket’ illustrates how you would install the sensor 

to one of Pulsar’s angled brackets.   

The MicroFlow angled bracket should be mounted by marking and drilling 

the holes suitable for fixing your screws/bolts (length to suit your 

application) and then fixing the bracket in place.  

  

MicroFlow obtaining readings 

following the direction of the 

flow. 

MicroFlow obtaining readings 

from the oncoming direction of 

the flow. 
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Angled Mounting Bracket 

Part number: dBA0008MF 

 
 

 
 

 

 

 

 

45o 

Side view 

176mm 

22mm 22mm 

R20mm 

12mm 100m

m 

90mm 

130m

Top view 
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Important Information 

Using a spirit level, ensure that the Mounting Bracket is level before attaching the 

sensor to the bracket. 

R20mm 

4 off     12mm 

100mm 

60mm 20mm 

14mm 

100mm 

60mm 

26mm 

Rear view 
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 Mounting sensor to a bracket 

Mounting the sensor to the 45° angled bracket is done via an adapter and M20 

nut, as shown in Fig.3:   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For correct installation, we recommend that the adapter is threaded on the cable, 

and carefully screwed onto the MicroFlow before fitting to the bracket.  This will 

reduce the risk of any ’twisting’ in the cable.  

Ensure that the sensor is tightened and the dot is in the correct position.  

 

 

 

 

 

 

 

Important Information 

When fixing the sensor to the adapter, ensure that care is taken when 

pulling the sensor cable through.  And once attached to the adapter, and 

the M20 nut is tightened, the green dot should be central to the 

movement of flow as shown in Fig.4.   

Bracket 

Adapter 

Fig.3 

Cable 

M20 Nut Green dot to be 

displayed on top 
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Care should be taken not to overtighten the sensor when everything is 

connected, as seen in Fig.5 below, as this could cause damage to the housing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

M 

i   

Central to the movement of 

flow in channel. 

Fig.4 

Fig.5 

305mm 

215mm 

205mm 
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When the sensor is mounted on the bracket with dB series level transducer, 

you are able to position the bracket in a way where the MicroFlow is 

obtaining measurements following the direction of the flow, or facing the 

direction of flow.  Fig.6 and Fig.7 illustrate the correct positioning of the 

devices according to the direction of flow: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Direction of flow 

Fig.6 

Direction of flow 

Fig.7 
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Chapter 5  Parameter Guide 

This chapter describes all of the parameters in your Velocity Interface, in the 

order they appear in the menu system.  

Menu System Diagrams 

Shown below is a set of charts to show you how all the various parts can be 

found using the menu system. 

 

Top Level Menu 

 

Application Relays Display 

System Test 

Output 

Stability 
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Application Menu 

 

 

Speedy 

Setup 

P681 

Sound Vel 

P683 
Max.Vel 

P684 

Damping 

P685 
Peak Width 

P686 

Min Signal 

P687 
Stability 

P688 
Gain 

P689 
Speedy 
Level 

P691 

High Trigger 

P690 
Auto Gain 

P682 

Min.Vel 

Meas.Unit RS485 

Baud 

P104 
Measnt  

Units 

P133 

Device Baud 
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Relays Menu 

 

Relay 1 Relay 2 

P210 

R1 Type 

P220 

R2 Type 

P211 
R1 Function 

P212 

R1 I/D 

P213 
R1 Setpoint 1 

P214 

R1 Setpoint 2 

P217 
R1 Closures 

P218 

R1 Failsafe 

P221 
R2 Function 

P222 

R2 I/D 

P223 
R2 Setpoint 1 

P224 

R2 Setpoint 2 

P227 
R2 Closures 

P228 

R2 Failsafe 
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Display Menu 

 

 

 

Output Menu 

 

Failsafe 

P808 

Fail Mode 

P809 

Fail Time 

Options 

P800 

Disp Unit 

P801 
Decim 
Places 

P804 
Disp Conver 

P802 
Disp Offset 

Range 

P830 
Out Range 

Fail Safe 

P840 
Fail Mode 

Setpoints 

P834 
Low Value 

P835 
High Value 

Limits 

P836 
Low Limit 

P837 
High Limit 

Trim 

P838 
Low Trim 

P839 
High Trim 

P805 
Disp Source 



Page 47 

Stability Menu 

 

System Menu 

 

 

 

Damping 

P870 

Fill Damping 

Pass Code 

P921 

Enable Code 

P922 
PassCode 

Sys. Info 

P926 

Software Rev 

P927 
Hardware Rev 

P928 
Serial No. 

P929 

Site Ident 

P930 

Factory Def. 

Date & Time 

P931 

Date 

P932 
Time 

P933 
Date Format 
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Test Menu 

 

P992 
Out Test 

Simulation 

P980 
Simulate 

P981 
Increment 

P982 
Rate 

Hardware 

P990 

Self Test 

P991 
Hard Test 

P993 
Relay Test 
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Parameter Listing 

This section describes all of the parameters. Any parameter can be reset to its 

default, by pressing the  hot key, whilst in program mode. 

Application Parameters 

Measurement Units 

P104 Measurement Units  

This parameter sets the units you want to use for programming and display to 

measure in Measurement Units / Second. 

Option Description 

1 = metres (Default) All units of measure are METRES 
2 = cm All units of measure are CENTIMETRES 

3 = mm All units of measure are MILLIMETRES 
4 = feet All units of measure are FEET 

5 = inches All units of measure are INCHES 

RS485 Baud 

P133 Device Baud 

This parameter determines the initial baud rate that the processor uses to 

initialise the Speedy sensor. If a valid response is received, then 

communication will continue at this baud rate but if there is no valid response 

then the auto-bauding function will initiate. This automatically attempts other 

common baud rates until a valid response is received from the MicroFlow or 

Speedy. Once a connection is established, after auto-bauding, the processor 

will continue to use that baud rate but it will not be saved in P133. The next 

time the unit is called to initialise the Speedy, it will first attempt to 

communicate using the value in P133.  Default = 9600 baud  
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MicroFlow Setup 

The MicroFlow sensor can be accessed directly by the customer due to it not 

being submerged.  Configuration is done by changing specific parameters 

within the Velocity Interface unit, which will then be passed to the 

MicroFlow via the digital communications interface. 

Parameters P684 ‘Damping’ and P688 ‘Gain’ are used with the MicroFlow 

sensor. 

P684 Damping factor 

Sets the value of damping applied to the velocity measurement. Default = 5 

seconds 
Note, this parameter is ignored by the MicroFlow (its internal default = 24) 

until a different value is set.  0 = least damping, 28 = most damping 

To damp the display and mA output of the Velocity Interface, use P870 Fill 

Damping.  

P687 Stability 

Sets the time, in seconds, of how long the latest valid measurement will be 

held.  Default = 20s 

Note, this parameter controls the response of the MicroFlow.  Fast response 

= value lower than 12, Slow response = value greater than 12. 

P688 Gain 

Used to enter a fixed gain value in dB, this parameter is only used if the Gain 

Mode (P690) is set to manual. Pulsar recommends using automatic gain 

control for taking measurements. Default = 30 dB 

Note, this parameter is ignored by the MicroFlow, (its internal default = 10) 

until a different value is set.  1 =- least gain, 16 = most gain. 

  

Important Information 

For further information on setting the values for P684 and P688 for the 

MicroFlow please refer to the  sensors user manual. 
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Speedy Setup 

The Speedy velocity sensor cannot be accessed directly by the user and is 

therefore, configured by changing specific parameters within the Velocity 

Interface unit, which will then be passed to the Speedy via the digital 

communications interface. 

Parameters P681 to P691 are used to configure the Speedy velocity sensor. 

P681 Sound Velocity in Water 

Sets the initial value for the velocity of sound in water. This value is only used 

when the Speedy is initialised and is used for the first few readings or if 

temperature values are not available from the sensor.  The sound velocity is 

then dynamically updated within the Speedy dependant on temperature. 

Default = 1450 m/s 

P682 Minimum flow velocity 

Sets the minimum value for flow velocity, below which, flow values will be 

ignored. Default = 0 m/s 

P683 Maximum flow velocity 

Sets the maximum value for flow velocity, above which, flow values will be 

ignored. Default 6 m/s 

P684 Damping factor 

Sets the value of damping applied to the Speedy velocity measurement. Note, 

this parameter sets the internal damping of the speedy. To damp the display 

and mA output of the Speedy Interface, use P870 Fill Damping. Default = 

5 seconds 

P685 Peak width 

Sets the evaluation width in percentage. The Speedy locates the frequency at 

each histogram evaluation that contains the most edge measurements within 

a frequency window defined by the Peak Width. 

For example, consider a frequency of 1000Hz with a peak width of 20%. The 

Speedy will consider all measurement values between 800Hz and 1200Hz. 

Default = 20% 

P686 Minimum signal quality 

Defines the minimum relationship between edges that have to be considered 

for calculation and edges to reject (e.g. due to being out of peak width). The 

measurement will not be processed in the damping buffer if it does not satisfy 

the minimum signal quality. Default = 0 % 
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P687 Stability 

Sets the time, in seconds, of how long the latest valid measurement will be 

held. Default = 20s 

P688 Gain 

Used to enter a fixed gain value in dB, this parameter is only used if the Gain 

Mode (P690) is set to manual and is intended mainly for test purposes. Pulsar 

recommends using automatic fain control for taking measurements. Default 

= 30 dB 

P689 Speedy Level 

Sets the initial value for the head of water above the Speedy. 

Default = 300mm 

P690 Automatic Gain Control 

This parameter can be used to switch between automatic and fixed gain. 

Option Description 

0 = No Use manual fixed value – see P688 “Gain”. 

1 = Yes (Default) Use automatic gain – recommended. 

 

P691 High Trigger 

This parameter can be used to set the sensitivity of the “Speedy” velocity 

sensor. 

Option Description 

0 = No Low – very susceptible to interference. 

1 = Yes (Default) High – recommended trigger setting. 
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Relay Parameters 

All relay related parameters are prefixed with a 2**. 

The second digit of the three figure parameter number denotes the relay 

number as follows: 

21* parameters for Relay 1  

22* parameters for Relay 2 

The third digit selects specific parameters for the setting up of the relays, 

which can be selected individually and results in the following parameter 

numbers for each relay. 

Relay 1   210 to 218 

Relay 2   220 to 228 

 

Relay Type 

P210, P220 - Relay Type 

This parameter defines what type each relay should be, see the table below or 

available options. 

Option Description 

0= Not In Use (Default) Relay not in use or programmed. 

1= Alarm 

Relay is programmed as an alarm relay, 

which will de-energise ON, and energise 

OFF. This will ensure an alarm is raised if 

the power fails to the unit. 

2= Control 
Relay is programmed as a control relay, 

which will energise ON, and de-energise 

OFF. 
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Alarms 

P210, P220 =1 (Alarm) 

The second parameter for each relay determines the function of the alarm.  

P211, P221 - Relay Function 

This parameter defines what function the alarm will respond to as follows. 

Option Description 

0= Off (Default) Relay will not operate. 

1= Level 

Alarm is based on the velocity and the type of level 

alarm (P212, 222) and two setpoints must be set 

(P213, 223 & P214, 224). Setpoints are entered in 

Display Units or % of span as referenced to 

Min/Max velocity.  

2= Temperature 

Alarm is based on the temperature, and the type of 

temperature alarm (P212, 222) and two setpoints 

must be set (P213, 223 & P214, 224). The 

temperature used depends on the temperature 

source selected (P852). Setpoints are entered in oC. 

3= Loss of Echo Alarm is raised if the Failsafe Timer (P809) 

expires. No setpoints are required.  

4= Loss of Clock Alarm is raised if the real time clock fails. No 

setpoints are required.  

 

Note that the loss of echo and loss of clock will also be shown on the display 

as “LOST COMM” and “LOST CLOCK” respectively. 

The third parameter for each relay determines the alarm ID for the relay 

you wish to set.  

P212, 222 - Relay Alarm ID 

When P211, P221 = 3 (Loss of Echo) or 4 (Loss of Clock) 

This parameter has no function and will not be displayed.  

When P211, P221 = 1 or 2 

This parameter defines which alarm type, the relay should respond to, as 

follows:  
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Alarm ID Description Setpoints 

1=General (Default) 

Relay goes “ON” when 

the value reaches the ON 

setpoint and goes “OFF” 

when the value reaches 

the OFF setpoint. 

P213, 223 is ON 

Setpoint;         

P214, 224 is OFF 

Setpoint 

  

2= High 

Relay goes “ON” when 

the value rises to the ON 

setpoint and goes “OFF” 

when the value lowers to 

the OFF setpoint. 

ON> OFF         

Relay Setpoints 

P213, 223 and 

P214, 224 

Setpoints, can be 

set in any order as 

the unit ‘knows’ 

that you are setting 

a high level alarm. 

 3= Hi-Hi Same as 2 = High, but 

different identifier. 

 

4= Low  

Relay goes “ON” when 

the value lowers to the 

ON setpoint and goes 

“OFF” when the value 

rises to the OFF setpoint. 

ON<OFF Relay 

Setpoints           

P213, 223 and 

P214, 224.  

Setpoints, can be 

set in any order as 

the unit ‘knows’ 

that you are setting 

a low level alarm. 

 
5= LoLo Same as 4=Lo, but 

different identifier. 

 

6= In bounds 

Relay goes “ON” if 

value is inside the zone 

between the two 

setpoints. 

Relay Setpoints, 

P213, 223 and 

P214, 224 can be 

set in any order as 

the unit ‘knows’ 

that you are setting 

an inbounds alarm. 

 

7= Out of bounds 

Relay goes “ON” if 

value is outside the zone 

between the two 

setpoints. 

Relay Setpoints 

P213, 223 and 

P214, 224 can be 

set in any order as 

the unit ‘knows’ 

that you are setting 

an out of bounds 

alarm. 
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The fourth parameter and the fifth parameter for each relay set the Alarm 

“ON” and “OFF” points. For a high alarm the “ON” is set higher than 

“OFF”. For low alarm then “ON” is set lower than “OFF”. See the 

appropriate alarm ID, table (P212, 222) for further information. 

When P211, P221 = 3 (Loss of Echo) or 4 (Loss of Clock)  

This parameter has no function and will not be displayed.  

When P211, P221 = 1 or 2 

P213, P223 - Relay Setpoint 1 

Determines the “ON” or “OFF” point for the alarm according to the ID selected. 

P214, P224 -  Relay Setpoint 2 

Determines the “ON” or “OFF” point for the alarm according to the ID selected. 

Important Information 

Setpoints are entered in values according to the function selected.  

Level - entered in Display Units or % of span as referenced to Min/Max 

velocity.                                                                                                                                                                                      

Temperature - entered in ºC.  

See the appropriate alarm function, table (P211, 221, 231) for further 

information.   

 

 

Control  

P210, P220 = 2 (Control) 

When a relay is being set up as a control relay, the second parameter that 

will be displayed in the menu determines its function.  

P211, P221 - Relay Function, 

This function is used, where it is required to energise the relay to switch a 

device, such as a pump, ON and de-energise the relay to switch the device 

OFF.  
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Options Description 

0 = Off Relay is always de-energised 

1 = General 

Relay will energise “ON” as set in Relay 

Setpoint 1 (P213, 223). And turns “OFF”, 

de-energises, as set in Relay Setpoint 2 

(P214, 224). 

   

Important Information 

A control relay is started and stopped at the “ON” and “OFF” setpoints. To 

control down (reduce level) then set “ON” higher than “OFF”. To control up 

(increase level) then set “ON” lower than “OFF”. For relay 1 “ON” is P213, 

“OFF” is P214 and For relay 2 “ON” is P223, “OFF” is P224 

 
 

 

The third parameter determines if the control is fixed or alternating. 

P212, 222 Relay Control ID  

P210, 220 = 2 (Control) 

P211, 221 = 1 

ID Description 

1= Fixed  

All control devices are used to 

assist each other (run at the same 

time) and each device has its own 

setpoints. (‘ON’ P213, 223 & 

‘OFF’ P214, 224). 

2= Alternate  

All control devices are used to 

assist each other (run at the same 

time). With each device having its 

own setpoints, (‘ON’ P213, 223 

& ‘OFF’ P214, 224) but each 

time all devices have stopped, 

then the setpoints are sequentially 

rotated between the devices to 

ensure equal usage. 
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The fourth parameter, and fifth parameter, are set to determine the switch 

points, “ON” and “OFF” for the relay. See control function, table (P211, 

221) for further information. 

P213, P223 - Relay Setpoint 1 

This parameter determines the “ON” point for the control relay. 

Relay Setpoints are entered in values of Measurement Units (P104) per second. 

P214, P224 - Relay Setpoint 2 

This parameter determines the “OFF” point for the control relay. 

Relay Setpoints are entered in values of Measurement Units (P104) per second. 

Common Parameters 

P217, P227 - Relay Closures 

This parameter displays the number of times the relay has activated since the 

relay has been in use. It can be reset with any value. 

P218, P228 - Relay Fail Safe 

The unit has a general fail-safe parameter P808. However, this can be 

overridden so that each individual relay has its own independent fail safe 

mode.  

This parameter determines what the relay will do in the event of the Failsafe 

Time (P809) expiring.  

Option Description 

0 = Default Relay assumes system default mode P808 

1 = Hold Relay remains in its current state  

2 = De-Energise Relay will De-Energise 

3 = Energise Relay will Energise 
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Display Parameters 

Options 

P800 Display Units 

This parameter determines whether the reading displayed is in Velocity 

Measurement Units (P104), or as a Percentage of the span as referenced to 

the Min/Max velocity. 

Option Description 

1 = Measured (Default) Displays the velocity in Measurement 

Units (P104) per second. 

2 = Percentage Display is in percentage of span as 

referenced to Min/Max velocity. 

P801 Decimal Places 

This parameter determines the number of decimal places on the reading 

during run mode.                                                                                        

Minimum = 0 (No decimal places), Maximum 3 = (3 decimal Places) 

Default = 2 (2 decimal Places) 

P802 Display Offset 

The value of this parameter is added to the reading before it is displayed. This 

parameter will only be applied if Display Source (P805) is set to 2 = 

Conversion. 

P804 Display Conversion 

The reading is multiplied by the value of this parameter before being 

displayed. The default is 1.0, but if, for example, you wanted to display the 

reading in yards/s, then set the Measurement Units (P104) to feet and set 

P804 to 3. This parameter will only be applied if Display Source (P805) is 

set to 2 = Conversion. 
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P805 Display Source 

This parameter determines what method will be used to display the reading 

on the top line of the display in run mode. The options are: 

Option Description 

1 = Velocity (Default) 
Displays the velocity in Measurement 

Units (P104) per second. 

2 = Conversion 

Displays the converted reading after 

adding Display Offset (P802) and 

multiplying by Display Conversion 

(P804). When this option is selected, there 

will be no units displayed. 

Failsafe 

P808 Fail-safe Mode 

By default, if a fail-safe condition occurs, then the display and the output are 

held at their last known values until a valid reading is obtained. 

If required, you can change this so that the unit goes to high (max velocity, 

P683), or low (min velocity, P682) as follows: 

Option Description 

1 = Known (Default) Remain at the last known value 

2 = High Will fail to the high value (max velocity). 

3 = Low Will fail to the low value (min velocity) 

 

See Also P840 Output Fail-safe 

Important Information 

In the event of a fail-safe condition occurring, the display and Output can be 

configured to fail to a condition which is independent of each other. To set 

independent Output Failsafe see P840.  
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P809 Fail-safe Time 

In the event of a fail-safe condition the failsafe timer determines the time 

before fail-safe mode is activated. Default = 1min 

If the timer activates, the unit goes into fail-safe as determined by P808 

(Display) and P840 (Output). When this happens, you will see the message 

“Failed Safe!” on the display, along with a message explaining why (lost 

comm. or comm. error, for example) 

When a valid measurement is obtained then the display and output will be 

restored and the timer is reset. 

Output Parameters 

Range 

P830 Output Range 

This parameter determines the range of the mA output, from the following. 

Option Description 

0= Off output disabled. 

1= 0 to 20 mA 
output directly proportional to the output mode (P831), 

so if the reading is 0% the output is 0 mA. If the reading 

is 100% the output is 20 mA. 

2= 4 to 20 mA                

(Default) 

output directly proportional to the output mode (P831), 

so if the reading is 0% the output is 4 mA. If the reading 

is 100% the output is 20 mA. 

3= 20 to 0 mA 
output inversely proportional to the output mode 

(P831), so if the reading is 0% the output is 20 mA. If 

the reading is 100% the output is 0 mA. 

4= 20 to 4 mA 
output inversely proportional to the output mode 

(P831), so if the reading is 0% the output is 20 mA. If 

the reading is 100% the output is 4 mA. 
 

Setpoint 

By default, the mA Output will represent the 0% (0 or 4mA dependant on 

(P830) Output Range) and 100% of the operational span (20mA), but you 

may wish to have the output represent a section of the operational span. For 

example, the application has an operational span of 6 m/s but output is to 

represent 0m/s (0 or 4mA dependant on (P830) Output Range) to a level of 

5 m/s (20mA). If so P834 (Low Setpoint) should be set to 0.00 m/s and P835 

(High Setpoint) should be set to 5 m/s.  
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P834 Output Low Level 

This parameter sets the velocity at which the low mA output will occur (0 or 

4mA dependant on (P830) Output Range). 

Default = 0.000m/s. 

P835 Output High Level  

This parameter sets the velocity at which the high mA output will occur 

(20mA). 

Default = 6.000m/s 

 

Limits 

P836 Output Low Limit 

This parameter sets the lowest level that the mA output will drop to, the 

default is 0mA, but you can override this if the device you connect to cannot 

for example accept less than 2mA, yet you want to use the 0-20mA range. 

Default = 0.00mA 

P837 Output High Limit 

This parameter sets the highest level that the mA output will rise to, the default 

is 20 mA, but you can override this if the device you connect to cannot for 

example accept more than 18 mA, yet you want to use the 0-20 mA range. 

Default = 20.00mA 

Trim 

P838 Output Low Trim 

If the device you are connected to is not calibrated, and not showing the low 

value, then you can trim it using this parameter. You can either type in the 

offset directly, or use the arrow keys to move the output up and down until 

you get the expected result on the device that is connected. 

P839 Output High Trim 

If the device you are connected to is not calibrated, and not showing the high 

value, then you can trim it using this parameter. You can either type in the 

offset directly, or use the arrow keys to move the output up and down until 

you get the expected result on the device that is connected. 
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Failsafe 

P840 Output Fail-safe Mode 

This parameter determines what happens to the output in the event of the unit 

going into fail-safe mode. The default is to do the same as the system fail-

safe (P808), but this can be overridden to force the output to an independent 

fail-safe mode as follows:  

Option Description 

0 = Default Output will fail as per P808. 

1 = Hold Output will retain its last known value.  

2 = Low Output will fail to its low condition. 

3 = High 
Output will fail to its high condition (20mA 

maximum). 

4 = Very Low 
Output will fail to its lowest or fault 

condition of 2mA for 4-20 range or 0mA for 

0-20 range. 

5 = Very High 

Output will fail to its highest or fault 

condition of greater than 20mA (22mA 

maximum). 

 

Stability Parameters 

Damping 

Damping is used to damp the display, to enable it to keep up with the process 

but ignore minor fluctuations. 

P870 Fill Damping 

This parameter determines the maximum rate at which the unit will respond 

to a change in velocity. Default = 10.000 metres/second/minute 

 

System Parameters 

Passcode 

P921 Enable Code 

Enables the passcode (P922), which means the passcode must be entered to 

go into program mode. If disabled (set to 0), then no passcode is required, 

and ENTER is used to enter program mode. Default = 1 (Enabled) 

P922 Passcode 

This is the passcode that must be used to enter program mode. The default is 

1997, but this can be changed to another value from 0 to 9999. 
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System Information 

 

Important Information 

The following three parameters (P926, P927 & P928) do not affect how the 

unit performs, but details contained within them may be required, by Pulsar, 

when making technical enquiries. 

 

P926 Software Revision 

This parameter will show the current software revision  

P927 Hardware Revision 

This parameter will show details of the current hardware revision  

P928 Serial Number 

This parameter will show the serial number of the unit.  

P929 Site Identification 

This parameter allows you to give each unit an individual reference number, 

for identification purposes. You can set any number between 1 and 99999. 

P930 Factory Defaults 

This parameter resets all parameter values to the original Factory Set values 

that were installed when the unit was tested, before despatch to you. 

To reset parameters, enter 1 (Yes), and press ENTER, then you will see a 

message “Enter if sure”, you should press ENTER again. If you press any 

other key at this point, the parameters will not be reset, and you will see a 

message confirming this. 

Once you have done this, program the unit, to the desired application. 
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Date & Time  

P931 Date 

This parameter shows the current date, in the format as set by P933 (Date 

Format), and can be reset if required.  

P932 Time 

This parameter shows the current time and can be reset if required, in the 

format HH: MM (24-hour format). This is set initially at the factory for UK 

time. 

P933 Date Format 

This parameter allows you to alter the format that the date is displayed to your 

choice of DD: MM: YY, MM: DD: YY or YY: MM: DD. The default is DD: 

MM: YY. 
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Test Parameters 

Simulation 

P980 Simulate 

Test mode is used to simulate the application and confirm that all parameters 

and relay setpoints have been entered as expected. During simulation, there is 

a choice of whether the relays will change state (hard simulation) or not (soft 

simulation), but the LED’s will always switch according to how the relays 

have been programmed, and the output will change accordingly. If you want 

to test the logic of the system that the relays are connected to then select a 

hard simulation, but if you don’t want to change the relay state, then select a 

soft simulation. 

There are two simulation modes, automatic and manual. Automatic 

simulation will move the velocity up and down between minimum and 

maximum velocity and activate the relay and/or corresponding LED at the 

programmed setpoints, if you wish to change the direction of the velocity 

movement at any time this can be done by using the arrow keys. In manual 

simulation, using the arrow keys will allow you to move the velocity up and 

down as required. 

The choices for you to enter are as follows. 

1= Manual soft simulation  

2= Automatic soft simulation  

3= Manual hard simulation  

4= Automatic hard simulation 

To return to program mode, press CANCEL and test mode will end. 

P981 Increment 

By default, simulation mode will move by 0.25m/s steps in manual simulation 

and by 0.25m/s/min in automatic simulation. Altering the increment can 

change this value. 

P982 Rate 

In automatic mode, the rate at which the velocity will move up and down is 

determined by the velocity Increment (P981) and the time, Rate (P982) 

which can be changed as required. To increase the rate at which the velocity 

moves increase the Increment (P981) or decrease the Rate (P982). To 

decrease the rate at which the velocity moves decrease the Increment (P981) 

or increase the Rate (P982). 
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Hardware 

P990 Self Test 

If you enter 1 for this parameter, then the unit will perform a self-test.  This 

will confirm that the various parts of the circuitry are working correctly.  You 

will see confirmation messages that the Clock and EEPROM are working 

correctly, and an error message for any parts that fail. 

P991 Hard Test 

When this parameter is selected, the unit will test the following in turn: 

• LED’s. Watch them change colour as shown on the display and press 

ENTER if they operate as shown. 

• Relays. Press a numeric key, corresponding to the number of the 

relay you wish to test, and the relay will change state each time the 

key is pressed. If you press any other key, other than a valid relay 

number, then the test will end. 

• Segments. All the segments on the LCD are lit up so you can see if 

they all work. Press ENTER to end the test. 

• Keys. You should press each key to confirm it works, with a counter 

showing how many more keys remain un-pressed. Be sure to press 

the CANCEL key last as this will show if all keys were pressed or 

not. If they were not, then an error message is displayed. 

P992 Output Test 

This parameter will allow you to force a specified current on to the output to 

test any equipment that it is connected to. The figure you enter will be 

generated by the output. 

P993 Relay Test 

Press a numeric key corresponding to the number of the relay you wish to test, 

and the relay will change state each time the key is pressed. If you press any 

other key, other than a valid relay number, then the test will end. 

  



Page 68 

This page left blank intentionally 



Page 69 

Chapter 6  Troubleshooting 

This section describes many common symptoms, with suggestions as to what 

to do. 

Symptom What to Do 

“Lost Comm” message displayed. 
Check power supply. Check 

wiring to speedy sensor. 

Current velocity reads zero but you 

know there is flow movement. 

Ensure speedy sensor is mounted 

correctly and in accordance with 

chapter 4. Decrease minimum 

signal quality (P678). Ensure 

automatic gain control is selected 

(P690 = 1). Set minimum velocity 

(P682) to zero. Set high level 

trigger (P691) to zero. 

LED’s change colour at relevant 

relay switch points but relays do not 

change state. 

Check supply to unit and ensure 

voltage selector set to correct 

position. 

 

Activity messages 

The following lists and describes all of the possible activity messages 

viewable using the  hotkey: 

Reset Speedy: A reset instruction has been sent to the Speedy sensor. 

Write Init: An initialisation instruction has been sent to the Speedy sensor. 

Write Height: A current height instruction has been sent to the Speedy 

sensor. 

Write Vel.: A Sound velocity instruction has been sent to the Speedy sensor 

after being calculated from the temperature of the medium. 

Read Init: After an initialisation instruction has been sent, the unit is 

receiving verification from the Speedy sensor. 

Read Meas.: Unit is reading velocity measurements from the Speedy sensor 

(normal running state). 

State Undef.: The Speedy sensor is in an unknown state or the unit has 

received corrupt data. 

Speedy status: -1 = not found, 0 = Reset, 1 = measurement enabled, 2 = 

Sensor Initialised, 3 = OK. 
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Parameter  Record 

APPLICATION  

Measurement Units 

Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P104 Measurement  Units 1=metres      

RS485 Baud 
Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P133 Device Baud 9600 baud      

Speedy Setup 

Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P681 Sound Velocity 1450 m/s      

P682 Minimum Velocity 0 m/s      

P683 Maximum Velocity 6 m/s      

P684 Damping 5 s      

P685 Peak Width 20 %      

P686 Minimum Signal 0      

P687 Stability 20 s      

P688 Gain 55 dB 

 

     

P689 Speedy Level 0.3 m      

P690 Auto Gain 1=Yes      

P691 High Trigger 1=Yes      

 

RELAYS 

Relay 1 

Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P210 R1 Type 0 = Off      

P211 R1 Function 0 = Off      

P212 R1 Alarm ID 1 = Off      

P213 R1 Set 1 0.000 m/s      

P214 R1 Set 2 0.000 m/s      

P217 R1 Closures 0      

P218 R1 Fail Safe 0      
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Relay 2 
Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P220 R2 Type 0 = Off      

P221 R2 Function 0 = Off      

P222 R2 Alarm ID/Pump 

Group 

1 = Off      

P223 R2 Set 1 0.000 m/s      

P224 R2 Set 2 0.000 m/s      

P227 R2 Closures 0      

P228 R2 Fail Safe 0      

 

DISPLAY 

Options 

Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P800 Display Units 1      

P801 Decimal Places 2      

P802 Display Offset 0      

P804 Display Conversion 1      

P805 Display Source 1=Velocity      

Fail Safe 
Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P808 

P581 

Fail Mode 1 = Known      

P809 Fail Time 2.0 mins      

 

OUTPUT 

Range 

Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P830 

P581 

Output Range 2 = 4 – 20mA      

Set Point 
Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P834 Low Level 0.000 m/s      

P835 

P581 

High Level 6.000 m/s      
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Limits 
Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P836 Low Limit 0.00 mA      

P837 

P581 

High Limit 20.00 mA      

Trim 

Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P838 Low Trim 0.00       

P839 

P581 

High Trim 0.00       

Fail Safe 
Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P840 Fail Mode 0 = Default      

 

STABILITY  

Damping 

Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P870 Fill Damping 10.000 

m/min 

     

 

SYSTEM 

Passcode 

Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P921 Enable Code 1 = Yes      

P922 Passcode 1997      

System Information 
Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P926 Software Revision Read Only      

P927 Hardware Revision Read Only      

P928 Serial Number Read Only      

P929 Site Ident. 1      
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Date & Time 
Parameter Details  Entered Values 

No. Description Default 1 2 3 4 5 

P931 Date Current Date      

P932 Time Current Time      

P933 Date Format 1=DD:MM:YY      
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