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1. Important Safety Information
1. Important Safety Information

1.1 Health & Safety at Work Act 1974

Section 6(a) of this Act requires manufacturers to advise their customers on the safety and the handling 
precautions to be observed when installing, operating, maintaining and servicing their products. The user’s 
attention is therefore drawn to the following:
– The appropriate sections of this manual must be read before working on the equipment.
– Installation, operating and maintenance must only be carried out by suitably trained/qualified 

personnel.
– Normal safety precautions must be taken and appropriate procedures observed to avoid accidents.

Refer to Dutypoint for any technical advice or product information. It is the responsibility of the customer 
and/or the contractor:
– To ensure that anyone working on the equipment is wearing all necessary protective gear/clothing;
– Is aware of appropriate health & safety warnings and to read the information in this manual.

1.2 Safety Messages and Hazard Statement

Table 1.1: Hazard Notice Definitions

1.3 Qualified Personnel

WARNING

This product is indented for operation by qualified personnel only

– Only qualified personnel are allowed to install or operate this equipment

– Qualified personnel are defined as trained staff, who are authorised to install, commission and maintain 
equipment, systems and circuits in accordance with relevant laws and regulations. Personnel must be familiar 
with the instructions and safety procedures described in this document.

– This product should not be used by anyone with mental disabilities, or anyone without the relevant experience 
and knowledge, unless they have received instructions on using the equipment and on the associated risks, or 
are supervised by a responsible person.

– Children must be supervised to ensure they do not play on or around the equipment.

1.4 Environmental Protection

All local regulations and codes regarding emissions and waste disposal must be followed. This may include:
– Reporting of emissions to appropriate authorities
– Sorting, recycling and disposal of solid or liquid waste

Message Level Definition
DANGER A hazardous situation which, if not avoided, will result in death or serious 

injury
WARNING A hazardous situation which, if not avoided, could result in death or serious 

injury
CAUTION A hazardous situation which, if not avoided, could result in minor injury or 

moderate injury
ELECTRICAL HAZARD Risks associated with electricity will cause hazards if not properly avoided
Note A situation which may arise resulting in undesirable conditions and/or will not 

cause direct hazards to persons
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1. Important Safety Information
– Clean-up of spills
– Separate disposal of electrical components from domestic waste

1.5 Mechanical Device Servicing

– Familiarise yourself with the relevant contents of this manual
– Installation, maintenance and repair work must only be carried out by trained, skilled and suitably 

qualified personnel.
– Disconnect or lock-out the power source to ensure that the item(s) will remain inoperative. Locking 

out the equipment by switching off the release mechanism or set value WILL NOT prevent accidental 
starting.

– Allow the item(s) to cool if over-heated.
– CLOSE the isolating valves on the suction and discharge connections of the affected item(s).
– If working on pump, VENT slowly and cautiously – Refer to the relevant section of this manual.
– DRAIN the pump(s).

1.6 Pump Hand Control Mode (Where Fitted)

In the 'HAND' position the pump(s) controlled by the switch will normally run at full speed and completely 
independently of any control devices, and can result in pump(s) running against a closed valve head if there 
is no draw. This can cause the system to be maintained at the maximum pressure produced by the pump 
plus any incoming pressure and additional pressure caused by water surge and can potentially damage the 
pump and other parts of the system.

The 'HAND' option should only be used with a competent operator in attendance, or when there is a 
continued demand sufficient to provide constant flow through the pumps to maintain the running pressure 
of the system to an acceptable level.

1.7 Personal Protective Equipment

Use personal safety equipment according to the site conditions and employer regulations. This may include, 
but may not be limited to:
– Hard hat
– Safety goggles with side shields
– Protective footwear
– Protective gloves
– Respirator
– Ear protection
– First aid kid
– Safety devices

1.8 Precautions Before Commencing Work

Ensure that the following safety precautions are complied with before commencing work:
– Provide a suitable barrier around the work area
– Ensure all safety guards and in place and secure
– Ensure you have a clear path of exit
– Ensure that the product cannot roll or fall over and cause damage to persons or property
– Ensure all lifting equipment is in good condition and rated for the intended task
– Use a lifting harness, safety line and respirator as required
– Allow hot components to cool before handling them
– Ensure that product has been thoroughly cleaned
– Disconnect and lock out power supply, ensuring that it cannot be accidentally re-connected
– Check for any risk of explosion before using hand tools
 4



1. Important Safety Information
1.9 Precautions During Work

– Never work alone
– Always wear protective clothing and hand protection
– Stay clear of suspended loads
– Always use appropriate lifting devices
– Beware of risks of sudden starts of any automated equipment such as level control
– Beware of starting jerks of electric motors - these can be powerful
– Do not exceed the stated operating limits of equipment
– Do not remove vent plugs from a pressurised system - ensure pressurised components are relieved 

of pressure before disassembly
– Ensure guards are in place during operation

1.10 Hazardous Fluids and Chemicals

If hazardous chemicals come into contact with skin or eyes, use the following procedures:

1.11 Electrical Safety - High Voltages

This information is especially applicable when Variable Speed Controllers (Inverters) are fitted to pumps.

When the inverter variable speed drive head is connected to the power supply the components of the power 
unit as well as certain components of the master control unit – are also connected to the power supply.

DANGER!

Touching these components can seriously endanger life!

– Before removing the frequency inverter cover, the system must be disconnected from the power supply

– After switching off the power supply wait at least 5 minutes before starting work on or in the inverter drive head 
- the capacitors in the intermediate circuit must be given time to discharge completely via the discharge 
restors.

ELECTRICAL HAZARD

Up to 800V can be present - if there are faults this can be higher

– All work carried out when the frequency inverter is open must be performed only by suitably qualified and 
properly authorised personnel.

Condition Action
Chemicals or 
hazardous fluids in 
eyes

1) Hold your eyelids apart forcibly with your fingers
2) Rinse the eyes with eyewash or running water for at least 15 minutes
3) Seek medical attention

Chemicals or 
hazardous fluids on 
skin

1) Remove contaminated clothing
2) Wash the skin with soap and water for at least 1 minute
3) Seek medical attention
5



1. Important Safety Information
ELECTRICAL HAZARD

THE SYSTEM MUST ONLY BE OPERATED WHEN IT HAS BEEN CORRECTLY EARTHED AND PIPES BONDED TO
EARTH IN ACCORDANCE WITH IEE REGULATIONS

– When connecting external control wires care must be taken not to short circuit adjacent components. Bare 
cable ends which are not in use must be insulated.

1.12 Electronic Safety Devices

– Inverter drives contain electronic safety devices which switch off the control element in the event of 
a fault developing.

– A motor can also be stopped by ‘mechanical blocking’
– If it is switched off electronically, the motor is disconnected from the mains voltage supply via the 

electronics in the inverter drive.
– Voltage fluctuation and power failures (temporary outages) can cause the motor to switch itself off.

WARNING

A motor will have zero current but will remain energised as it stops

– Take necessary precautions - the motor is not voltage-free in the circuit itself

WARNING

Repair of faults can cause items to start up again unexpectedly

– Ensure the motor is isolated before commencing any work

WARNING

High voltage tests of inverters may damage the electrical components.

– Bridge before the incoming/outgoing terminals L-L2-L3 and U-V-W.

– To avoid incorrect metering by capacitors incorporated in the electronic circuits, isolate the motor from the 
inverter drive head.

1.13 Spare Parts

WARNING

Use of non-genuine spare parts may cause damage to equipment, damage to property and voiding of
warranty

– Use genuine, Dutypoint-approved spare parts only

– If in doubt, contact Dutypoint Service on 01452 300590.
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2. VMV Booster Set Specifications
2. VMV Booster Set Specifications

2.1 Product Identification

Figure 2.1: VMV Booster Set Type Indicator

NOTE: Where WIMES specification motors are included, the operation and maintenance 
manual for the motors should be read in conjunction with this manual. This is provided in 
the appendix.

2.2 VMV Booster Set Operating Limits

VM V 2 - 20 - H 110
‘Versatile 
modular’

Variable speed

Number of 
pumps

Nominal flow 
rate per pump

Controller type:
H = Hydrovar

V = VASCO

kW Rating per 
pump ×10

Type of pumped liquids Water with no gas or aggressive substances
Maximum pumped liquids 
temperature

+23°C domestic uses (EN 60335-2-41), +40°C other purposes

Minimum pumped liquid 
temperature

+1°C to avoid icing

Operating ambient temperature +5°C to 40°C for indoor installation. (CEI EN 60439-1)
Relative humidity Max 50% at 40°C
Air impurities The air must be clean and free of acid vapours, corrosive gases and 

excessive amounts of dust
Storage temperature +5°C to 50°C
Suction conditions Minimum positive pressure 0.1 Bar. Maximum positive pressure 0.5 Bar.
7



2. VMV Booster Set Specifications
2.3 Components Layout

Figure 2.2: VMV Components Layout

Pressure vessel

Main control panel

Discharge manifold

Butterfly-type 
isolation valve

Pump inverter

Pump motor

Pump body

Suction manifold

Butterfly-type 
isolation valve
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3. Control Panel Overview

9

3. Control Panel Overview

The Dutypoint control panel for booster sets provides external user control, internal protection and fault 
monitoring circuitry.

3.1 External Features

Externally the panel provides:
– An overall (main) isolator, single phase or three phase as appropriate
– A separate isolator for each inverter drive, used to independently switch each controller and its pump 

on or off
– A white indicator light to show ‘power on’ status
– An amber indicator light to show a ‘fault condition’ warning
– (Optional) hand/off/auto switch per pump

Figure 3.3: Control Panel External Layout

3.2 Internal Features

The internal circuitry provides the following protection and monitoring:
– Power feed via D-type rated magnetic circuit breakers (MCBs) giving overload current protection for 

each inverter/ pump.
– A low water detection relay triggered by the system low level float switch. This sets the fault indicator 

on the front of the panel and sends a control signal to each inverter controller.
– A system volt free (Ov) alarm line link which is broken in the event of any failure
– A routing to connect the RS485 link between the inverter controllers to allow them to fully interact 

with each other
– A 24V supply for the protection and indicator circuitry

Fault Indicator
Power On Indicator

Inverter Drive Isolators 
(1 Per Pump)

Main Isolator



4. Operating the Pump Set
4. Operating the Pump Set

4.1 VASCO Display

The display screen on the VASCO is a back-lit LCD displaying 2 rows of 16 digits each. Alarms are indicated 
by an audible signal.

Figure 4.4: VASCO Control Panel

Figure 4.5: Display shown when first powering VASCO

NOTE: One pump/VASCO combination will have been set as master (display name 00) and 
others as slaves (e.g. display name 01). The term “INV:” will be replaced by the appropriate 
display name, “00:” or “01:” etc. Various messages are then displayed.
The first row of the display gives the pump status as follows:
– Inv: ON XXX.X Hz - VASCO is powered and is powering the motor, showing its frequency
– Inv: ON Mot: OFF - VASCO is powered but motor is not running (i.e. motor/pump was stopped due to 

minimum frequency being reached).
– Inv: OFF Mot: OFF - VASCO is not powered.

The following end user messages are displayed on the second row by pushing the scroll buttons:

Table 4.2: VASCO End User Messages
Inv: ON/OFF Mot: ON/OFF
p = XX.X [bar]

p is the pressure value read by the pressure transducer. By pressing ENTER the 
pressure set vale is displayed

Inv: ON/OFF Mot: ON/OFF
f = XXX [Hz]

f value is the supply frequency to the motor. On fox frequency control mode, by 
pressing ENTER you can change the f value manually (word “set” is displayed), 
press ENTER again to exit parameter setting (word “set” disappears).

Inv: ON/OFF Mot: ON/OFF
V_in = XX.X [V] I=XX.X

V_in is the line voltage. This value is displayed only if motor is OFF. If motor is 
NO, A value equal to the absorbed motor current.

Inv: ON/OFF Mot: ON/OFF
cosphi = XXX

cosphi index means the angle phi between the voltage and current absorbed 
by the motor

Inv: ON/OFF Mot: ON/OFF
P = XXXXX [W]

P is the power in Watts supplied to the pump

START Motor

STOP Motor
Enter

Scroll Up/Down

Release of display software
Release of inverter software
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4. Operating the Pump Set
WARNING: ADVANCED PARAMETERS. IMPROPER SETTINGS CAN COMPROMISE THE 
INTEGRITY AND LIFE OF THE CONTROLLER AND PUMP

– You should only access and adjust parameters if you are trained to do so

– All full description of the advanced parameters is available in the appendix of this manual

– For further assistance, call the Dutypoint Technical Service line of 01452 300590.

Pressing ENTER when you are in the initial display will show the following menus:

Table 4.3: VASCO Menus

To exit the Menu level and return to the initial display, press STOP button.

For full details on the VASCO controller see 1. VASCO Inverter O&M Manual.

Inv: ON/OFF Mot: ON/OFF
STATUS: NORMAL

NORMAL status means no alarms. If an alarm occurs, a message blinks on the 
display and an audible signal is activated.
Pressing ENTER accesses: VASCO lifetime, PUMP lifetime, consumption 
statistic, alarm list.
To return to previous views, press ENTER.

Inverter Life
xxxxx h : xx m
Motor Life
p = XX.X [bar]
%f 25 50 75 100
%h XX XX XX XX
XXXXXXXXXXXXXXX
XXXXXXXX h : XX m

MENU’
Motor param.

Installer password required to enter level 1 (default 001)

MENU’
Control. param.

Advanced password required to enter level 2 (default 002)

MENU’
IN/OUT. param.

Installer password required to enter level 1 (default 001)

MENU’
Connect. param.

Installer password required to enter level 2 (default 001)

MENU’
Change init.set. param.

Advanced password required to enter level 2 (default 002)
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5. Control Panel Wiring Diagrams
5. Control Panel Wiring Diagrams

5.1 Twin Pump Wiring Diagrams

Figure 5.6: Twin Pump, Single Phase
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5. Control Panel Wiring Diagrams
Figure 5.7: Twin Pump, Three Phase

5.2 Three Pump, Single Phase Wiring Diagrams

Figure 5.8: Three Pump, Single Phase Sheet 1 of 2
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5. Control Panel Wiring Diagrams
Figure 5.9: Three Pump, Single Phase, Sheet 2 of 2

5.3 Three Pump, Three Phase Wiring Diagrams

Figure 5.10: Three Pump, Three Phase, Sheet 1 of 2
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5. Control Panel Wiring Diagrams
Figure 5.11: Three Pump, Three Phase, Sheet 2 of 2

5.4 Four Pump Wiring Diagrams

Figure 5.12: Four Pump, Three Phase Sheet 1 of 2
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5. Control Panel Wiring Diagrams
Figure 5.13: Four Pump, Three Phase Sheet 2 of 2
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6. Commissioning
6. Commissioning

6.1 Installation and Commissioning Overview

Before shipment, all Dutypoint pump sets are pre-commissioned. Whilst important procedures such as 
venting and rotational direction checks need to be carried out on site, initial parameters including pressure 
settings and delay timers will be adjusted to suit the site conditions previously advised to Dutypoint.

In practice, a system can almost invariably be made to perform more efficiently if further re-commissioning 
is carried out on site.

Please note that engineer visits by Dutypoint are priced at one visit to commission one pump set. If there 
are multiple units on a site, special terms can be negotiated. To arrange a commissioning visit, please call 
the Technical Service Help line 01452 300590.

The following checks should be carried out at the initial installation before any run tests are performed.

WARNING

– Ensure that you have read and understood Section 1. Important Safety Information.

6.2 Pipework and mechanical components

1) Ensure that the mounting area and any associated groundwork provides adequate support for the 
pump set.

2) Ensure all supports/brackets are in place and secure.
3) Verify all pipe joints are sealed and tight.

6.3 Electrical

WARNING

– These checks MUST be carried out by a competent electrician.

– Ensure that the power source is sufficient to allow the running of two (twin pump sets) or three (triple pump 
sets) pumps together.

1) Check the motor voltage and frequency information on all the motor nameplates and on controllers 
etc. correspond with that of the source power supply.

2) Check that all electrical connections are correctly made and secure. Pay particular attention to Earth 
and bonding connections.

3) Carry out specific checks for Earth bonding.
4) Carry out NICEIC certification checks as required for the installation, e.g Earth Loop Impedance, 

Insulation Tests, etc.
5) Carry out any other pre-start checks recommended by the pump manufacturer. Refer to the pump 

manual in the Appendix of this manual. DO NOT POWER UP AT THIS STAGE.

6.4 Low Level Float Switch Wiring (Optional)

Terminal 1 and 3 require a normally closed contact in order to allow the pump set to operate. To facilitate 
this the unit will be supplied with a wire loop between 1 and 2. To install a low level float switch this loop 
has to be removed and the float switch wired to operate as an open on fail scenario.
17



6. Commissioning
If 2 or more float switches are required (due to twin compartment or multiple tanks) all float switches are 
wired into terminals 1 and 2 in parallel.

Figure 6.14: Terminal Wiring

6.5 Final Checks Before Commissioning

1) Re-check all equipment for any accidental damage caused during installation.
2) Carry out the pre-charging and venting procedures described next.

6.6 Pressure Vessel Pre-Charging

Figure 6.15: Pressure Vessel Pre-charge

Before commissioning starts the pre-charge of the pressure vessels should be checked.

On variable speed systems the pre-charge air pressure for vessels should be 90% of the maximum pressure 
generated by the pump in the pipework system

e.g: If the maximum pressure generated by the pump in a system is 6 bar, this will require a pre-charge 
pressure of 6 × 90% = 5.4 bar.

To verity the pre-charge pressure:
1) First check that the expansion or pressure vessel(s) are totally drained of water, and that the system 

is switched off and no electrical parts are live.
2) Locate the charging valve on each vessel, accessed by removing the plastic cover on the top of the 

vessel
3) Connect a portable pressure gauge with a measuring range compatible with the expected pressures 

in your application, which has a flexible hose and Schrader-type connector to the charging valve.
4) Check the pre-charge pressure above the diaphragm in each pressure vessel correspond to criteria 

given in the text above.
5) If necessary, release or add additional air to correct.

6.7 Venting Pumps

It is important to bleed all air from the pump body before initial start-up.

If installing a Dutypoint FS-series float switch, 
the following terminals should be used:

BROWN:  Terminal 1
BLACK: Terminal 2
BLUE: Not used - terminate safely

1 1 12 3 4
LOW 

LEVEL 
FLOAT FAILED SIGNAL 

FROM INVERTERS

1 2

1 32 4 5 6 7 8 9 10

1 32 4 5 6 7 8 9

Required Pressure (bar)

Pre-Charge Pressure (bar)
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6. Commissioning
6.8 Procedure for flooded suction

Flooded Suction is defined as the condition where there is positive pressure on the suction (inlet) side of the 
pump(s) as is the case where the storage tank water level is at the same or higher level than the pump bleed 
point.

This procedure should be carried out individually for each pump in the pump set.
1) Open all valves on the suction (inlet) side of the pump.
2) Using the vent screw at the top of the pump (refer to Appendix to locate), allow any air in the pump 

body and suction pipework to vent to atmosphere.
3) When water (under pressure from the storage tank feeding the pump on the suction side) escapes 

through the vent screw hole - and no more air bubbles can be seen - close the vent screw.
4) Switch on the electrical supply to the pump motor and start the pump in AUTO mode. As each motor 

starts verify that the direction of rotation correctly corresponds with the direction of the arrow shown 
on the body of the pump. If rotation is backward STOP, switch off the pump and investigate.

5) Slowly open the valve on the discharge manifold outlet to the system allowing water to be pumped 
into the system.

6) Switch off, re-close the discharge valve and repeat steps 3 to 6 several times to ensure that all air is 
released from the pump body and local pipework.

The above procedure should be carried out individually for each pump in the pump set.

6.9 Procedure for Lift Suction

Lift Suction is defined where the water storage tank is at a lower level than the pump set. In this case a 
negative pressure condition may exist at the pump suction.

NOTE: The "Lift Suction" mode of operation requires specific venting procedures. Please call 
Dutypoint Systems Technical Support on +44 (0)1452 300590 for advice before 
attempting to vent the pump(s).
The advised procedure should then be carried out individually for each pump in the pump set.

6.10 Programming the Controller

Dutypoint Systems fit a design of Inverter/Controller that is most suitable for the design duty of the pump 
set.

Manufacturer’s information for them is detailed in the Appendices to this manual.

Carefully follow the appropriate step-by-step setting-up procedures contained in the manual, ensuring that 
any data required to be entered by the end user is accurately inserted where requested.

If in doubt please call Dutypoint Systems Technical Support on 01452 300590 for advice.

6.11 Operation and Performance Tests

Having checked that the pump set is installed, pre-charged, vented in accordance with the procedures set 
out earlier, carry out the following running tests before handing over the pump set for operational use.
1) Run each pump by selecting HAND (Manual) control.
2) Re-select to AUTO mode.
3) Create the conditions for a normal start and run and allow the selected ‘Duty’ pump to run. Whilst 

running observe the pressure values. Verify the pump motor speeds up / slows down in accordance 
with the desired control philosophy.

6.12 Duty/Standby Twin Pump Sets

1) On Duty/Standby sets, wait for a normal stop to take place (or create the conditions where this would 
happen) and check that the ‘Duty’ pump stops. Whilst stopped simulate a fault by inhibiting the 
‘Duty’ pump and then recreate the conditions for a normal start to take place. Check that the 
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6. Commissioning
‘Standby’ Pump now starts and runs in place of the inhibited ‘Duty’ pump and observe the pressure 
values. Verify that the pump motor speeds up / slows down in accordance with the desired control 
philosophy.

2) Wait for a normal stop to take place (or create the conditions where this would happen) and check 
the ‘Standby’ pump stops. Whilst stopped undo the inhibit to the ‘Duty’ pump which should now 
return to normal.

6.13 Duty/Assist Twin Pump Sets

1) For ‘Duty/Assist’ applications, run the system up to pressure using the ‘Duty’ Pump only, then delib-
erately create the condition(s) which will require the ‘Assist’ Pump to operate as well. (e.g: open taps 
to reduce the pressure in the system to a point where one pump only cannot maintain the required 
output. Verify that the ‘Assist’ Pump starts and runs together with the ‘Duty’ Pump and that the 
desired pressure is duly restored and maintained.

2) Close the taps again (thereby reducing the demand) and check the ‘Assist’ Pump slows down and 
stops, allowing the ‘Duty’ Pump to continue on its own.

6.14 Commissioning/Handover Check

1) Record any indicated voltage / amperage / pressure data / controller passwords for future reference.
2) Re-check all isolating valves are fully open and replace any cover(s).
3) With all the isolators ON and the switches and/or control programs set to AUTO, the pump set is now 

fully operational in automatic control mode.

NOTE: No manual operation or attendance is required other than for routine servicing and 
maintenance checks. Other than for maintenance purposes, the supply to the Controller(s) 
and the Pump motor(s) should never be switched off.
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7. User Maintenance

Routine user maintenance for Dutypoint pump sets.
Dutypoint pump sets have been designed to keep major maintenance requirements to a minimum. Planned 
maintenance of the pumps and other principal components should therefore be undertaken at the intervals 
recommended in the manuals referenced below.

It is essential that a full test following the Pre-Commissioning procedure on is carried out on an annual basis.

In addition, the operator in charge should routinely make visual checks of the equipment during use, noting 
particularly any unusual noises or vibrations. This will give an immediate indication of any irregularity in the 
operation of the system.

DANGER!

Do not commence any work until:

– You have read 1. Important Safety Information

– You have the appropriate personal protective equipment

– You have all necessary safety equipment to hand

Refer to the appropriate manufacturer’s information that is provided in the appendices of this manual for 
the equipment being serviced.

Table 7.4: Periodic User Checks for Pump Sets
Timing Checks

Weekly 1) Visually check the complete pump set
2) Observe the running of the pump(s) and note any unusual vibrations or sounds.

Quarterly 1) Visually check the complete pump set
2) Observe the running of the pump(s) and note any unusual vibration, etc.
3) Check the cooling fan and vents on the Control Unit(s) and clear any dust or

other obstructions
4) Operate each manual isolating valve three times to ensure continued efficient

working
6-monthly The pressure vessel should be drained and the pre-charge pressure checked. See 

8.4 Pressure Vessel Pre-Charge Instructions for more details.
12-monthly
(essential)

Carry out the full pre-commissioning procedure to verify safe operation - see 6. 
Commissioning.
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8. Pressure Vessel

The pressure vessel supplied as part of your Dutypoint product is used to absorb and 
conserve the potential energy of pressurised liquid. Stored energy from liquid under 
pressure is transferred to the water system when required.

8.1 Installation Safety Notes

These notes are taken from the pressure vessel installation manual:
– This product is designed to hold water up to +110°C
– Never exceed the maximum working pressure and temperature of the expansion tank; ensure

appropriate controls are installed for this purpose.
– During installation prepare adequate systems for drainage to limit damage caused by leakage from

the tank, draining and venting.
– During installation the installer should account for external stress such as traffic, wind and

earthquakes.
– Always install the appliance in conformity to current legislation.
– This product must be installed and regularly inspected by qualified personnel only.
– The manufacturer shall not be held liable for any personal or material damage caused by the product 

if installed and/or used improperly or in way anyhow diversely from manufacturer’s specifications.
– Exceeding temperature and pressure limits specified by the manufacturer will give cause to cancel

any guarantee covering the product as well as any manufacturer’s liability.
– For fluids other than water, check compatibility before installing.
– The appliance must be installed in a safe place with access for authorized personnel only.
– The appliance must be protected by an appropriate earthing systems or isolated from the system by

a dielectric joint.

8.2 Periodic Maintenance

Periodic maintenance is recommended at least twice a year and should be carried out by authorised 
specialised personnel only.
1) First check that the expansion or pressure tank is totally drained of water, and that the system is 

switched off and no electrical parts are live.
2) Check and, if necessary reset the pre-charge pressure, using the instruction in 6.6 Pressure Vessel 

Pre-Charging. Ensure that the pressure does not exceed the value specified in the procedure. 

8.3 General Maintenance and Repair

Disconnect all electrical equipment before starting on any maintenance jobs or checking the installation 
pressure and temperature. The pre-charge pressure should be checked and if necessary corrected during any 
maintenance work.

8.4 Pressure Vessel Pre-Charge Instructions

1) First check that the expansion or pressure tank is totally drained of water, and that the system is 
switched off and no electrical parts are live.

2) Refer to Figure 8.16: Pre-Charging a Pressure Vessel. Remove the air vent cover.
3) Unscrew the air valve cap.
4) Connect a pressure gauge. Verify that the pre-charge pressure is correct. If it is low then the vessel 

pre-charge must be corrected by additional inflation of the diaphragm.
5) When the pre-charge pressure is correct replace the air valve cap and vent cover. 
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Figure 8.16: Pre-Charging a Pressure Vessel

8.5 Diaphragm Replacement

To replace a diaphragm:
1) Empty the expansion tank
2) Remove the pre-charging by releasing the air vent.
3) Loosen the M8 screws fastening the flange
4) Remove the flange
5) Extract the diaphragm and replace it

8.6 Installing a Replacement Vessel

Read these instructions carefully before installing the product:
1) Make sure the product is in good condition. If the product is damaged do not start on installation but 

take it back to the seller for immediate replacement.
2) The product must be installed in the position (vertical or horizontal) specified in the technical

specifications.
3) While the system is cold, measure the static pressure with a gauge, at the point where the tank has

to be installed.
4) Set the pre-charge pressure, using the procedure earlier in this section. Ensure that the pressure does 

not exceed the value specified in the procedure.
5) The appliance must be supplied with efficient and sufficient safety and control facilities, in particular 

the safety valve must be connected to the appliance and be free from interference and must be
gauged to the quantity of fluid to be discharged. The safety valve should also be designed to ensure
that the pressure does not permanently exceed the maximum tolerated pressure (a temporary
pressure peak, limited to 10% of the maximum tolerated pressure, is allowed).

6) Make sure the cap of the valve is fitted tightly after pre-loading and that there is no leakage.

2 3

4
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9. Troubleshooting
9. Troubleshooting

Troubleshooting VASCO-equipped booster sets. The information in this section is common 
to all VASCO-equipped Dutypoint booster sets. For more detailed troubleshooting 
information that is specific to the type and model of pump controller used, please refer to 
the manufacturer’s literature in the Appendix.

WHEN A FAULT FIRST OCCURS:

– Turn off the main power to the pump set and leave off for 1 minute

– Switching power back on and re-energising the system may be sufficient to clear the fault

WARNING: IF PUMP COSPHI IS LOWER THAT THE DRY-RUNNING COSPHI FOR AS LEAST 
2 SECONDS, VASCO WILL STOP THE PUMP. VASCO WILL TRY TO RUN THE PUMP AT 10, 
20, 40, 80 AND 160 MINUTES, THEN THE PUMP WILL STOP. IF DRY RUNNING 
PROTECTION OCCURS, VASCO WILL ATTEMPT TO START THE PUMP AUTOMATICALLY

– Cut the power supply before performing any maintenance

– VASCO will stop the pump if the input motor current is higher than the set motor current for an extended time.
By pressing the START button it is possible to run the pump again.

– VASCO will stop the pump if the input voltage is higher than the set voltage for an extended time. By pressing
the START button it is possible to run the pump again. VASCO will stop the pump if the input voltage is lower
than the set voltage for an extended time. By pressing the START button it is possible to run the pump again.

Table 9.5: Common Error Messages

Messag
e Possible Cause(s) Solutions

ACTIVE 
DIG. IN. 1

Digital input 1 contact 
is opened - system 
indicates ‘External 
On/Off’

1) Verify that an external signal (e.g. BMS) is set to deactivate
the pump set

2) The error should reset automatically when Digital Input 1
contact is closed

ACTIVE 
DIG. IN. 3

Digital input 3 contact 
is opened - system 
indicates ‘Low Water 
Level’

1) Check incoming mains pressure is as expected
2) Check water level in tank.
3) The error should reset automatically when Digital Input 3

contact is closed
24



9. Troubleshooting
Table 9.6: Fault Finding

NO 
WATER- 
(DRY RUN 
COSPHI)

Minimum pressure 
requirement not 
reached within set 
period

1) Turn off main electrical isolator
2) Close discharge isolation valve
3) Vent pumps
4) Turn on main electrical isolator
5) Check unit runs up to set pressure and pump motors shut

down
6) Open discharge valve slowly ensuring set pressure is

maintained
Air lock in pump 1) Press the red STOP button on the inverter drive(s) to stop

the unit.
2) Disconnect the pump(s) by loosening the union directly

underneath the lid, above the pump discharge pipeline.
3) Lean/tilt the pump(s) over as far as possible to enable air to 

escape.
4) Reconnect the pump union(s).
5) Press the green START buttons to resume normal operation.
6) Verify normal operation.

No water in break tank 1) Check incoming mains pressure is as expected;
2) Check the water level in the tank.

Problems Possible Causes Solutions
Pump will 
not start

No electrical power Check and rectify
Blown fuse Check and rectify
Overload trip/MCB Check and (if necessary) reset the overload trip 

value.
Low (or zero) 
output 
discharge 
rate

The rotating part(s) of the pump 
is/are partially or completely 
obstructed
e.g: impeller obstructed by foreign
matter

Strip the pump to inspect and rectify

Pump not primed - WARNING: 
running the pump ‘dry’ can cause 
serious damage to the mechanical 
seal.

Having first checked the mechanical seal for 
damage, prime and air-bleed the pump and try 
again

Valve in suction pipework closed or 
partially closed

Check all appropriate valves are fully open.

Incorrect pump rotation Check and rectify.
Pump 
vibrates 
and/or is 
noisy

Pump is cavitating Increase the discharge back pressure slightly by 
progressively closing a manual isolating valve on 
the discharge side until the cavitation stops.

The rotating part(s) of the pump is 
(are) partially or completely 
obstructed.
e.g: impeller obstructed by foreign
matter.

Strip the pump to inspect and rectify

Motor bearings worn Check and rectify

Messag
e Possible Cause(s) Solutions
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9. Troubleshooting
Overload Trip Pipework or the pump chamber has 
a partial blockage.

Check and rectify

Momentary loss of one phase of 
power supply

Check and try again

Discharge flow rate too high Reduce the discharge flow rate by increasing the 
discharge back pressure slightly, progressively 
closing a manual isolating valve on the 
discharge side, then try again

Overload trip setting too low for 
rated duty

Check and (if necessary) reset the overload trip 
value

Pump Runs 
Continuously

Contact Dutypoint Service on 01452 300590

Problems Possible Causes Solutions
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9.1 Fault Codes: Advanced

WARNING

Improper settings can compromise the integrity and life of the controller and pump

– You should only access the Installer and Advanced menus if you are trained to do so;

– A full description of these is available in the Appendix to this manual;

– For further assistance, call the Dutypoint Technical Service line on 01452 300590.

Table 9.7: VASCO Controller Alarm Messages
Message Alarm Description Possible Solutions

OVERCURRENT 
MOT.

Motor overload: input current of the 
motor is higher than the rated motor 
current setting parameter.
Motor voltage drop caused by the 
inverter causes the motor input current 
to be higher than rated. Contact motor 
manufacturer to check if motor is 
capable of accepting this current.

– Make sure that the motor current setting
parameter is higher than rated.

– Check other possible causes of over
current.
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NO WATER
(DRY RUN 
COSPHI)

Motor cosphi is lower than the set 
value of dry running cosphi

– Check pump is primed
– Check the set value of dry running cosphi.

Dry running cosphi is approximately 60%
of the rated cosphi (at rated frequency)
listed on the motor plate.

If pump’s cosphi is lower than the set 
dry-running cosphi for at least 2 seconds, VASCO 
stops the pump. VASCO will then attempt to run 
the pump every 10, 20, 40, 80, 160 minutes and 
then the pump is stopped.
Note: see dry running warning statement  
Warning: if pump cosphi is lower that the 
dry-running cosphi for as least 2 seconds, Vasco 
will stop the pump. Vasco will try to run the 
pump at 10, 20, 40, 80 and 160 minutes, then 
the pump will stop. if dry running protection 
occurs, Vasco will attempt to start the pump 
automatically.

OVER TEMP. 
INV.

Inverter over temperature – Make sure than ambient temperature is
less than 40°C (104 °F).

– Check if auxiliary cooling fan is working
properly and if mounting space is
adequate for proper cooling.

– Reduce the PWM value (Advance
Parameter Menu)

NO 
COMMUNICATI
ON

Communication between Master and 
slave(s) has been interrupted

– Check the wiring connections
– Make sure that Master is not in the menu

level. If so, exit from the menu level.
– In the STATUS of the slave (where alarm is 

displayed). Try to reset the alarm by
pushing the STOP button.

MIN. VALUE 
ALARM

Measured value has reached the lowest 
value accepted by the system.

– Check possible causes reaching minimum. 
value (i.e. broken pipe, open pressure relief 
valve, etc.)

– Check the minimum alarm value setting
IGBT TRIP 
ALARM

The current drawn by the load exceeds 
the capacity of VASCO. VASCO is still 
able to continue to power the load for 
10 minutes with an output current of 
101% of nominal and for 1 minute 
with an output current of 110% of 
nominal

– Increase the ramp-up time
– Make sure that the load current is at least

10% below the VASCO nominal current
– Check the voltage drop along the supply

cable to the motor

OVER VOLTAGE Supply voltage too high Check possible causes of over voltage
UNDER 
VOLTAGE

Supply voltage too low Check possible causes of under voltage

ADDRESS 
ERROR

Same address as other VASCOs in the 
group

The address of each VASCO needs to be different.

ALARM SLAVE 
XX

Slave XX error detected by master Check the status of the slave.

SENSOR FAULT Sensor error – Check the pressure transducer
– Check the wiring of the transducer

NO LOAD No load Check is load is properly connected to VASCO 
terminals

Message Alarm Description Possible Solutions
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MAX. VALUE 
ALARM

Measured value has reached the 
maximum value accepted by the 
system.

– Check possible causes of reaching
maximum value

– Check the max. alarm value setting
KEYBOARD 
FAULT

A button on the keyboard has been 
pressed for more than 150 seconds.

– Make sure buttons are not depressed.
– If problem persists, call Dutypoint

Technical Service on 01452 300590.
ACTIVE 
DIG.IN.X

Digital input X opened/closed Check the input digital configuration (IN/OUT 
parameters menu)

Message Alarm Description Possible Solutions
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3. Technical Characteristics 

 
Power frequency: 50 - 60 Hz (+/- 2%) 
Max. ambient temperature at nominal current:  40°C (104 °F) 
Max. altitude at nominal current:  1000 m 
Grade of protection: IP55  (SIZE 1,2) , IP54 (SIZE 3) * 
RS485 serial communication 

* auxiliary cooling fan of the VASCO, used in wall mounted applications, has a protection rating of IP54. 

VASCO is able to power the motor with a higher current for a short period of time according to the linear relation:   
101% of the nominal current for 10min., 110% nominal current for 1 min. 
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3.1  Weight and dimensions 
 

 

Model 
Weight * Size 

[Kg]  
VASCO 209 4 1 

VASCO 214 4,3 1 

VASCO 218 7,2 2 

VASCO 225 7,2 2 

VASCO 306 4,4 1 

VASCO 309 4,4 1 

VASCO 314 7 2 

VASCO 318 7 2 

VASCO 325 7 2 

VASCO 330 7,2 2 

VASCO 338 33 3 

VASCO 348 33 3 

VASCO 465 34 3 

VASCO 375 34 3 

VASCO 385 34 3 

VASCO 406 4,4 1 

VASCO 409 4,4 1 

VASCO 414 7 2 

VASCO 418 7 2 

VASCO 425 7 2 

VASCO 430 7,2 2 

VASCO 438 33 3 

VASCO 448 33 3 

VASCO 465 34 3 

VASCO 475 34 3 

VASCO 485 34 3 
 
* Weight without packing. 
 
 

 

 

SIZE 1 SIZE 2 

SIZE 3 
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4. Electric wiring 
 

Power board VASCO 209,214 

 

Power supply: 
LINE: L1, L2,GND 
It is recommended to use 
cable lugs 

Output: 
3 ph motor:  
GND,U,V,W, 
1 ph motor:  
earth, U (running), V (common) 
It is recommended to use cable lugs. 

230 V AC auxiliary fans 
(wall mounting kit)  
FAN: F1, F2 

 

Recommended line and motor cables stripping 
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Power board VASCO 218, 225 

 

Power supply: 

LINE: L1, L2, GND 

It is recommended to use cable 
lugs. 

Motor output: 

MOTOR: U, V, W, GND 

It is recommended to use cable 
lugs. 

12 V dc auxiliary fans (wall 
mounting kit)  
VENT: +, - 
WARNING: respect the polarity. 

 

Cable stripping recommended for line input and output to the motor.  
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Power board VASCO 306,309,406,409 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Power supply: 

LINE: GND , L1, L2, L3,  

It is recommended to use cable 
lugs. 

Motor output: 

MOTOR: U, V, W, GND 

It is recommended to use cable 
lugs. 
 

12 V dc auxiliary fan (wall 
mounting kit) : 
0VE, + VE 
WARNING: respect the polarity. 

 

Cable stripping recommended for line input and output to the motor.  
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Power board VASCO 314,318,325,330,414,418,425,430 

 

Power supply: 

LINE: L1, L2, L3, GND 

It is recommended to use cable 
lugs. 

Motor output: 

MOTOR: U, V, W, GND 

It is recommended to use cable 
lugs. 

12 V dc auxiliary fans (wall 
mounting kit)  
VENT: +, - 
WARNING: respect the polarity. 

 

 

Cable stripping recommended for line input and output to the motor.  
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Power board VASCO 338,348,365,375,385,438,448,465,475,485 
 

 

Power supply: 

LINE: L1, L2, L3, P.E. 

It is recommended to use 
cable lugs. 

Motor output: 

MOTOR: U, V, W, P.E. 

It is recommended to use 
cable lugs. 

 

Cable stripping recommended for line input and output to the motor.  

 

LINE 

L2 L1 

P.E. PW 
 
P.E 

L3 

WV E V
 
 U 

MOTOR 
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Control board  

 

Analog inputs (10 or 15 Vdc): 
1. AN1: 4-20 mA: sensor 1 
2. AN2: 4-20 mA: sensor 2 
3. AN3: 4-20 mA / 0 - 10 Vdc (settable 

by jumper C.C.): external set 
4. AN4: 4-20 mA / 0 - 10 Vdc (settable 

by C.C.): trimmer for frequency 
regulation / external set 2 

Digital outputs: 

motor run signal: 
NO1, COM1: closed contact with motor running. 
NC1,COM1: closed contact with motor stopped. 

alarm signal 
NO2,COM2: closed contact without alarm. 
NC2,COM2: closed contact with alarm or no power 
supply. 

DOL1 pump relay: 
NO3,COM3: closed contact with DOL1 running. 
NC3,COM3: opened contact with DOL1 running. 

DOL2 pump relay: 
NO4,COM4: closed contact with DOL2 running. 
NC4,COM4: opened contact with DOL2 running. 
 
Relays are no voltage contacts. Max. voltage to the 
contacts is 250 V with max current of 5 A. 

RS485 for COMBO: 

S1+ 
S1- 
G 

It is recommended to 
respect  the polarity 
linking more VASCOs in 
series. 

Digital inputs: 
IN1 : motor start & stop 
IN2: value set 1 & 2 switching 
IN3: sensor 1 & 2 switching 
IN4 : motor start & stop + alarms 
reset 
0V  

 
We recommend using only no voltage 
contacts. 
Opening or closing the digital contacts 
(depending on software configuration 
set (see IN/OUT. parameters) you can 
start or stop the motor. 

RS485 for MODBUS: 

S2+ 
S2- 
G 

It is recommended to 
respect  the polarity. 
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4.1 Protections 

The protections required upstream each VASCOs depends on the type of installation, and local regulations. We recommend 
to use overload protection with the characteristic curve of type C and type B circuit breaker, sensitive to both AC and DC 
current. 

 

4.2 Electromagnetic compliance 

To ensure electromagnetic compatibility (EMC) of the system, it is necessary to apply the following measures: 
Always connect the device to ground 
Use shielded signal cables by placing the screen at one end. 
Use motor cable as short as possible (<1 m / <3 ft).  For longer lengths, it is recommended to use shielded cables 
connecting the screen at both ends. 
Separate signal, motor, and power supply cables. 

 
Note: To enable the restoration of the display screen when there are electromagnetic interference, VASCO periodically 
provides some fast "refresh" of the display. 
 
 
 

4.3 Installation with long motor cables 

With long motor cables it’s recommended to decrease the 
commutation frequency from 10 kHz (default) to 2.5 kHz 
(Motor parameters). This reduces the probability of voltage 
spikes in the motor windings which may damage the 
insulation. 

 

 

To prevent dangerous overheating of dv / dt and sinusoidal 
filters it is recommended to set the correct PWM value in 
relation to the cable length. 

For motor cable lengths up to 50 meters it’s recommended 
to place between VASCO and motor a dv / dt reactance, 
available on request. 

 

For motor cable lengths greater than 50 meters it’s 
recommended to place between VASCO and motor a 
sinusoidal filter, available on request. 
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5. VASCO installation   
VASCO can be installed directly on the fan cover of the motor or mounted on the wall. 

Motor mounting kit 
In this application VASCO is cooled by the motor fan. Motor kit (available upon request) allows a solid coupling of the two 
units and it is composed of: 

VASCO SIZE 1 VASCO SIZE 2 
n.°4 rods 
n.°4 M5 nuts 
n.° 4 hooks 
n.° 1 cooling ring 

n.° 4 M5 screws. 
n.° 4 clamps 
n.° 4 clips to add if necessary 
n.°1 centre pin 

 
 
 

Use the cooling ring for best cooling of VASCO during 
operation. Warning: when using the cooling ring, the 
cooling air of the motor is slightly warmer than without 
the VASCO; if the resulting motor temperature exceeds 
the indicated maximum allowable value, remove the 
cooling ring, leaving the VASCO to be cooled by itself.  
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VASCO SIZE 3 
n.° 1 motor feet adaptor for MEC160,180,200,225 
n.° 4 M8 bolts,  
n.° 4 M10 bolts, nuts and washer 
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Wall mounting kit 
In this application VASCO is cooled independently by its auxiliary cooling fan integrated in the radiator. 
Wall-mounted kit is composed of: 

VASCO SIZE 1 VASCO SIZE 2 
n.° 1 auxiliary fan 230V AC (VASCO 209,214) 
or 12 VDC (VASCO 306,309,406,409) 
n.° 4 screws to fix cooling fan 
n.° 1 protection grill 
n.° 1 metal bracket in AISI 304 
n.° 4 screws to fix VASCO to wall bracket 
 

n.° 2 12 V DC fans. 
n.° 1 fans cover. 
n.° 2 fans cover fixing screws 
n.° 2 wall fixing brackets  
n.° 4 M5 screws for VASCO fixing to the brackets 
n.°1 holes reference sheet 

 

 

 

 

Make sure the manufacturer that the electric motor is suited for operation in the inverter 
Make sure to properly attach the grid of the auxiliary cooling fan. 
Make sure to remove the auxiliary cooling fan if VASCO is coupled to a motor.  Failure to do so 
creates a high risk of overheating the motor and VASCO unit. 
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5.1 VASCO Installation for constant pressure control 
 
VASCO controls the pump speed to maintain constant pressure at a set point independent of the water demand in the 
system. A basic schematic is shown below: 
 
 

 

 

 

 
 

5.1.1 Pressure tank 
 
Installation of a pressure tank in the hydraulic system is recommended to compensate leakage of water in the system (or 
during minimum water demand) and to avoid continuous start/stop cycling of the pump (check the appendix for more 
information). Selecting the proper volume and pre-charge pressure of the tank is very important; smaller tank volumes will 
not compensate adequately for minimum water usage or leakage, while larger volumes make it more difficult for VASCO to 
control the pressure evenly.  
Recommended tank volume is equal to the 10% of the maximum water flow of the system (expressed in volume unit/min)  
Example:  if the max water flow is 50 liters/min, the pressure tank should have a capacity of 5 liters 
  If the max water flow is 20 gpm, the pressure tank should have a capacity of 2 gallons 
Pre-charge pressure of the pressure tank should be at least 80%  than the set-pressure of the system. 
Example:  if the set-pressure of the system is 4 bar, the pre-charge pressure of the tank should be 3.2 bar   
  If the set-pressure of the system is 60 psi, the pre-charge pressure of the tank should be 48 psi 
 
 
5.1.2 Pressure sensor 
 

VASCO requires a pressure sensor with a linear output signal within the range 4 – 20 mA.  The pressure transducer can be 
powered by any range of DC Voltage which includes the value 15 V dc.  
VASCO accepts the signal of a second pressure sensor in order to: 

realize constant differential pressure (AN1 – AN2).  
substitute first pressure sensor when it fails 
switch pressure sensor  by closing digital input IN2 

 
 

SENSOR 1 
 

AN1: 4-20 mA (-) signal 
+15V: 15 Vdc (+) power supply 

 

SENSOR 2 
AN2: 4-20 mA (-) signal 
+15V: 15 Vdc (+) power supply 

 
 
 
 

 

  

 

1 
2 

3 

5 

4 

1: pump 

2: check valve 

3: pressure tank 

4: valve 

5: valve 

6: pressure sensor 

6 
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5.2 VASCO installation for differential constant pressure applications 
VASCO can manage the pump speed in order to keep constant the pressure difference between the dischage and suction side 
of the pump in circulation systems. To do this, it is usually installed a differential pressure sensor. Alternatively, it is possible 
to use two identical pressure sensors: one in suction side and one in discharge side of the pump. The difference of values is 
performed by the VASCO itself. 
 

.  
 
N.B. If during the operation it is expected that the pressure in the suction side falls below the atmospheric pressure, it is 
necessary to use absolute pressure sensors and not relative ones. 

5.2.1 Sensors wiring 
The VASCO can be connected to linear pressure sensors with 4 - 20 mA output. The supply voltage range of the sensors must 
include the 15 VDC with which the VASCO feeds the analog inputs. 
If you are using a differential pressure sensor it is necessary to connect the sensor to the analog input 1: 
 

DIFFERENTIAL SENSOR AN1: 4-20 mA (-) signal 
+15V: 15 Vdc (+) supply 

 
In case two pressure sensors are used, the pressure sensor in the discharge side must be connected to the analog input 1 
while the pressure sensor in the suction side must be connected to the analog input 2: 

SENSOR 1 (discharge) AN1: 4-20 mA (-) signal 
+15V: 15 Vdc (+) supply 

SENSOR 2 (suction) AN2: 4-20 mA (-) signal 
+15V: 15 Vdc (+) supply 

 
In the IN/OUT parameters menu it is therefore necessary to set the logic AN1, AN2 as "difference".  
 
5.2.2 Programming 
 
In circulation systems pump starting and stopping is usually controlled by an external contact that can be connected to the 
digital input 1 (IN1, 0V) and configured as N.O or N.C in the IN/OUT parameters menu. It is then recommended to set the 
following parameters: 
 

Control parameter Recommended value 
Freq. min control Same as minimum motor frequency  
Delta control 0 bar 
Delta start 0 bar 
Stop delay 99 sec 
IN/OUT parameter Recommended value 
Function AN1,AN2 Difference 1-2 

 
Constant differential pressure 
The "set value" corresponds to the differential pressure to be kept constant. 
Set the "set value" equal to the pressure difference measured between the discharge and the suction side of the pump at 
maximum load (all utilities opened) and at maximum frequency (50 Hz). 

Proportional differential pressure 
In case it is needed to use a control logic based on proportional differential pressure (in order to achieve a further energy 
saving), it is necessary to set the "set value" equal to the pressure difference between the discharge and suction side of the 
pump at minimum frequency (20 Hz ) and "compensation" in order to reach the maximum set value at maximum frequency 
(50 Hz) and maximum load (all utilities opened). 
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6. VASCO Use and Programming 
 

VASCO software is extremely simple to use, but allows a wide variety of parameters to be set for ideal system 
calibration. Setting Parameters are organized in 2 levels: 
 

1: Installer level (MENU’ CONTROL PARAMETERS, MENU’ IN/OUT PARAMETERS, MENU’ CONNECTIVITY PARAM.) 
A password is required for this level; these parameters are adjustable by trained professionals  

Default password: 001 

From the menu a different password can be set up. 
 
2. Advanced level (MENU’ MOTOR PARAMETERS) 
A second and different password is required; improper setting of these advanced parameters could compromise the 
integrity and the life of VASCO and pump; 

Default password 002  
It is possible to set up a different password. 

Installer and Advanced levels can be entered only with the correct password; otherwise, it is impossible to set up 
and/or modify any parameters (they can be only displayed). 

 

6.1  VASCO display 
 

 

 

 

 

 

 

 

 

 

Screen is a back-lit LCD displaying 2 rows of 16 digits each.  Alarms are indicated by an audible signal. 

 

 
 
 

6.2  Initial configuration  
 
When VASCO is switched on for the first time, the initial setting menu is displayed for the initial setting of parameters to 
configure pump characteristics, pressure sensor range, and system characteristics. 
If the initial setting procedure is not completed properly, it is impossible to run the pump. Initial setting procedure can be 
repeated if necessary. 
The initial setting procedure can be repeated (by using the 2rd level password) to reconfigure VASCO or if VASCO is installed 
in a different system. 
A brief description of parameters and their allowable ranges are listed below: 
 

STOP motor 
Menu exit 

Alarms reset 

START motor 

ENTER 

Scroll up 

Scroll down 
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Parameter Default Description 

 

XXXX 

End user communication language 

 

bar 

Unit 

 

threephase Type of motor connected (VASCO 209,214) 

 

XX 

Rated current of the motor per it’s nameplate indication increased 
by 10%. The voltage drop caused by the inverter leads to higher 
input current than nominal. Make sure motor is capable of 
accepting increased current. 

 

50 

Rated frequency of the motor per its nameplate. 

Control mode: Constant value [bar] 

 

16 

 
Sensor full scale. 
 

 

 

If the transducer is not connected or connected improperly, the 
signal SENSOR OFF is activated when pressing ENTER. 

 

10 

Maximum pressure allowed in the system. If the pressure goes over 
this value, an alarm occurs and the pump is stopped. Pump is 
automatically restarted if the pressure goes below the maximum 
value for a period of at least 5 seconds.  

 

3 

The pressure value to be kept constant. 

 

 

Press START/STOP  to run a test at rated frequency  
Warning: make sure to run the system without damaging pump 
and system 

 

---> 

If, during the test, the motor runs in reverse, it is possible to change 
the wiring sequence via software without physically changing wires 
at the terminals. 

 

OFF 

Activation or deactivation of COMBO operation. 

 

OFF 

If ON is selected, after a lack of voltage, VASCO returns to its normal 
status; if VASCO was powering the pump before the voltage drop, it 
resumes powering the pump automatically. 
Warning, review the advice in chapter 1 

 

 

Once the Setting procedure is completed you will get this indication 
on the display; setting parameters are recorded by VASCO; these 
parameters can be set up individually in the parameters menu. 

Language 

XXXXXX  

Unit 

XXXXX  

Motor type 

singlephase/threephase 

Rated motor Amp. 

I =  XX.X  [A] 

Rated motor freq 

f =  XXX   [Hz] 

F. scale sensor 

p = XX.X   [bar] 

Sensor test 

Press ENT 

Max alarm value 

p =  XX.X  [bar] 

Set value 

p =  XX.X  [bar] 

Motor test 

START/STOP 

Rotation sense 

---> / <---  

COMBO 

ON/OFF  

Autorestart  

ON/OFF 

INITIAL SETUP  

COMPLETED 
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6.3  Initial view 
 
When first powering the VASCO, the display shows :  release of display software  (LCD = X.XX) and the release of inverter 
software (INV = X.XX) as shown below: 

 

The following End User messages are displayed by pushing the scroll buttons: 

 

p  is the pressure value read by the pressure transducer. 
By pressing ENTER the pressure set value is displayed <XXX.X> 

 

 f value is the supply frequency to the motor; On fix frequency control mode, by 
pressing ENTER you can change the f value manually (word “set” is displayed)  , 
press ENTER again to exit parameter setting (word “set” disappeared). 
  

 

V_in is the line voltage. This value is displayed only if motor is OFF; if motor is ON,  
A value equal to the absorbed motor current. 
 

 

cosphi index means the angle phi between the voltage and current absorbed by the 
motor 

 

P is the power in Watts supplied to the pump. 

 

 

 

 

 
 

NORMAL status means no alarms. 
If an alarm occurs, a message blinks on the display and an audible signal is 
activated. 
Pressing ENTER accesses: VASCO lifetime, PUMP lifetime, consumption statistic, 
alarm list. 
To return to previous views, press ENTER. 

 

 

 

 
 
 
 
 

Inv: ON/OFF   Mot: ON/OFF 

p = XX.X [bar]  

Inv: ON/OFF  Mot: ON/OFF 

f =  XXX [Hz] 

Inv: ON/OFF  Mot: ON/OFF 

V_in = X.XX [V]   I=  XX.X 

Inv: ON/OFF   Mot: ON/OFF 

cosphi  = XXX 

Inv: ON/OFF  Mot: ON/OFF 

P = XXXXX [W] 

XXXXXXXXXXXXXXX 

XXXXXXX h : XX m 

%f   25   50   75   100 

    %h   XX   XX   XX   XX 

Motor Life 

xxxxx h : xx m 

Inverter Life 

xxxxx h : xx m 

Inv: ON/OFF    Mot: ON/OFF 

STATUS: NORMAL 

Menù 

ENT to access 

             LCD = X.XX  

INV = X.XX 
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First row gives the VASCO status:  
Inv: ON  XXX.X Hz  VASCO is powered and is powering the motor showing its frequency. 
Inv: ON  Mot: OFF VASCO is powered but motor is not running (i.e. motor/pump was stopped due to minimum 
frequency being reached) 
Inv: OFF Mot: OFF VASCO is not powered  
 

If COMBO function is activated, the VASCO address is placed close to indication “Inv”. 

6.4  Menu view 
 

Pressing ENTER when you are in [MENU’ / ENT to access] in initial display, will display the following MENUs: 

 

Installer password required to enter level 1 (default 001) 

 

Advanced password required to enter level 2 (default 002) 

Installer password required to enter level 1 (default 001) 

 

Installer password required to enter level 1 (default 001) 

 

Advanced password required to enter level 2 (default 002) 

 

To exit the Menu level and return to initial display, press STOP button. 

6.5  Control parameters 
 

Parameter Default Description 

Co
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x 
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t 
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Co
ns

ta
nt
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Mode of control: 

Constant value:  VASCO changes the pump speed to keep the set 
value constant regardless water demand. 
Fix speed:  VASCO feeds the pump at set frequency, so the pump 
speed is kept constant. 
Const. value 2 set: the two values are selected by opening or closing 
the digital input IN2. 
Fix speed 2 val: the two valus are selected by opening or closing the 
digital input IN2. 
External speed: control motor frequency by using analogical input 
AN4. 

 

MENU’ 

Control.  param. 

MENU’ 

Motor param. 

MENU’ 

IN/OUT. param. 

MENU’ 

Connect. param. 

MENU’ 

Change init.set. 

Control mode 

Constant value 
Fix speed 
Const.value 2set 
Fix speed 2 val. 
External speed 
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Parameter Default Description 
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10 

Maximum value allowed in the system. If 
the readen value goes over this value, an 
alarm occurs and the pump is stopped. 
Pump is automatically restarted if the 
readen value goes below the maximum 
value for a period of at least 5 seconds.  

     

 

0 

Minimum value allowed in the system. If 
the readen value goes lower than this 
value, an alarm occurs and the pump is 
stopped. Pump is automatically restarted 
if the readen value goes higher than the 
minimum value for a period of at least 5 
seconds.  

     

 

OFF Enabling of set value changing by analog 
input AN3. 

     

 

3 Set value to be kept constant.      

 

0 Value compensation at the maximum 
frequency for each pump. Acting on the 
green button you can reverse the sign. 

     

 

3 Set value to be kept constant.      

 

0 Value compensation at the maximum 
frequency for each pump. Acting on the 
green button you can reverse the sign. 

     

 

5 Time to update set value for 
compensation.      

Max alarm value 

 XXX.X [bar] 

Min alarm value 

XXX.X [bar] 

Ext.set enabling 

ON/OFF 

Set value 

 XXX.X [bar] 

Compensation 

XXX.X [bar] 

Set value 2 

XXX.X [bar] 

Compensation 2 

XXX.X [bar] 

Set value update 

XX [s] 
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Parameter Default Description 
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To ensure proper operation of pressure control is recommended to place the sensor near the pump. 
To compensate the pressure loss in the pipes (proportional to flow) it is possible to vary the pressure set in a linear 
relation with respect to frequency.  

 
It  can perform the following test to verify the correct value of compensation: 
1. install a pressure gauge away from the pressure sensor  
2. open completely the valve 
3. check the pressure gauge  
--> Set the value of compensation. equal to the difference of the values from the two gauges. 
When using a group of pumps, the pressure compensation to be applied to each pump is equal to the total pressure 
compensation (when all the pumps are running at full speed) divided by the number of pumps in the group.  

 

50 Frequency value to feed the pump.      

 

50 Frequency value to feed the pump.      

 

50 Minimum frequency below which the 
pump tries to stop.      

 

5 Delay for which the pump tries to stop 
below freq.min.control.      

 

20 

Ramp time from freq.min.control to 
min.motor freq.  If, during this time, the 
read value goes below the (set value - 
delta control), VASCO powers the motor 

     

Q

H

Min mot. freq. Max mot. freq.

Set value (3 bar)

4 bar

Pressure
sensor

300 m

Compensation (1 bar)

Operating freq. 

XXX [Hz] 

Operating freq. 2 

XXX [Hz] 

Freq.min.control 

 XXX [Hz] 

Stop delay 

XX [s] 

Control ramp 

 XXX.X [s] 
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Parameter Default Description 
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again; otherwise, VASCO will stop the 
pump. 

 

0.1 Value drop below the set value required 
to restart the pump during control ramp.      

 

 

0.5 Value drop below the set value required 
to start the pump from stop condition.      

 

0.5 
Value increase respect to set value which 
must be passed so that there is a forced 
shutdown of the pump.  

     

 

 

Kp and Ki parameters allow the dynamic 
control of system by VASCO; set values 
(Ki=50, Kp=005) are usually enough to get 
a valid dynamic control. 

     

 

OFF 

Function to activate (ON) the first 
auxiliary pump DOL 1 (Direct On Line 
pump).      

 

OFF 

Function to activate (ON) the second 
auxiliary pump DOL 2 (Direct On Line 
pump).      

 

OFF Enabling or disabling COMBO operation 
as described in COMBO chapter.      

sec

Hz

Freq.min.control

press.

Set value

Min mot. freq

Stop delay Control ramp

Delta control

Delta control 

XXX.X [bar] 

Delta start 

XXX.X [bar] 

Delta stop 

XXX.X [bar] 

Kp                 

Ki                 

COMBO 

ON/OFF 

Pump DOL 2 

             ON/OFF 

Pump DOL 1 

             ON/OFF 
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Parameter Default Description 
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00 
VASCO address: 

00 master 
01 to 07 slaves 

     

 

OFF 

Function to allow alternating between 
the VASCOs connected in COMBO (or 
pumps connected in DOL) in order to 
allow equal use of each pump in the 
group; master will reorganize the starting 
priority of the pumps by checking the life 
of each of them. 
 

     

 

0 

Maximum difference in terms of hours 
between VASCOs in the group.  
0 stays for 5 minutes. 
 

     

 

0 

Delay time with which the slaves start 
after the variable speed pump has 
reached the maximum frequency and the 
pressure value has fallen below set value  
– delta control 

     

 Di
re

ct
 

Direct: increasing motor speed also 
misured value increases 
Reverse: increasing motor speed, misured 
value decreases. 

     

 

0 

Pump periodic autorun after XX hours of 
inactivity. Value 0 makes function 
disabled. 
Warning, review the advice in chapter 1. 

     

 

0.65 Cosphi value below which the unit stops 
the motor and give “no water” alarm. 

     

 

10 
Restart delay after a dry running alarm. 
At each tentative (max 5) restart delay 
will be doubled. 

     

 

 

6.6 Motor parameters 
 

Parameters Default Description 

 

XXX Motor rated voltage (as shown on motor nameplate). 

Address 

XX 

Alternance 

ON/OFF 

Alternance period 

XX [h] 

Start delay AUX 

             t = XX [s] 

PI control 

Direct/Reverse 

Periodic autorun 

t = XX [h] 

Dry run cosphi 

X.XX 

Restarts delay 

XX [min] 

Rated motor Volt.  

XXX [V] 
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0% 
Voltage increase during the motor start up.   
Warning:  An excessive value can seriously damage the motor. Contact the 
motor manufacturer for further information. 

 

XX Rated motor current as per its nameplate indication increased by 5%. 

 

50 Rated motor frequency as per its nameplate. 

 

50 Maximum motor frequency. Note: by reducing the maximum motor 
frequency, maximum current will be reduced as well. 

 

20 Minimum motor frequency. 

 

4 

Ramp-up time to reach the speed required to achieve the set pressure (or 
frequency value). Longer times delay the system reaching the preset value 
but better protect system components. 
Excessively long ramp-up times can create difficulties in VASCO setup, and 
can also cause false overload alarms.  

 

4 

Ramp-down time to reach zero speed.  Longer times keep the system 
pressurized, while protecting the system components. 
Excessively long ramp-down times can create difficulties in VASCO setup.  
Excessively short ramp-down times can cause false overload alarms. 

 

1.5 Time to reach the minimum motor frequency and vice versa. 

 

 

8 

Carrier frequency (switching frequency). 
It is possible to choose PWM in the range of 2.5 ,4, 6, 8, 10 kHz . 
Higher values give a more sinusoidal wave with fewer losses for the motor 
but higher losses for the inverter (increased inverter heating). If long cables 
are used (>20 m / >76 ft) (submersible pump) it is recommended to install 
an inductive filter between VASCO and the motor (available upon request) 
and to set the value of PWM to 2.5 kHz.  This reduces the risk of voltage 
spikes, which can damage motor and cable insulation. 

Ramp f min mot.

Ramp up time

Ramp down time

Control ramp

Stop delay

Max motor freq.

Min. motor. freq.

Freq.min.control

Freq.

Sec.

PI Control

0
Ramp f min mot.

Voltage boost 

XX.X [%] 

Rated motor Amp. 

XX.X [A] 

Rated motor freq 

XXX [Hz] 

Max motor freq. 

XXX [Hz] 

Min motor freq.  

XXX [Hz] 

Ramp up time 

 XXX.X [sec] 

Ramp down time 

XXX.X [sec] 

Ramp f min mot. 

XXX.X [sec] 

PWM 

XX.X [kHz] 
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85 % 

V / f characteristic with which VASCO feeds the engine. The linear 
characteristic corresponds to constant torque with variable speed. The 
quadratic characteristic is normally used with centrifugal pumps. The 
selection of torque characteristic should be done ensuring a smooth 
operation, a reduction of energy consumption and a lower level of heat 
and acoustic noise.  

 

 

---> 
If, during the test, the motor runs in reverse, it is possible to change the 
wiring sequence via software without physically changing wires at the 
terminals. 

 

OFF 

If ON is selected, after a lack of voltage, VASCO returns to its normal 
status; if VASCO was powering the pump before the voltage drop, it 
resumes powering the pump automatically. 
Warning, review the advice in chapter 1. 

 

6.7 IN/OUT parameters 
 

Parameter Default Description 

 

 
bar 

Unit [bar,%,ft,in,cm,m,K,F,C,gpm,l/min,m3/h,atm,psi] 
 

 

16 
 
Sensor full scale. 
 

 

0 Sensor minimum value. 

 

20% 

Zero correction for analog input 1 (4-20 mA) 
(20 mA x 20% = 4 mA). 

 

V/f lin. --> quad. 

XXX [%] 

V nom mot

V

ff nom motf min mot

V boost

Rotation sense 

---> / <---  

Autorestart 

ON/OFF 

Unit 

XXXXX  

F. scale sensor 

XXX.X 

Min.value sensor 

 XXX.X 

Offset input 1 

 [%] 
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Parameter Default Description 

 

20% 

Zero correction for analog input 2 (4-20 mA) 
(20 mA x 20% = 4 mA). 

 

 

0% 

Zero correction for analog input 3 (0-10V) 
(10V x 00% = 0 V). 

 

 

0% 

Zero correction for analog input 4 (0-10V) 
(10V x 00% = 0 V). 

 

 

Independent 
Function logic for analog input AN1,AN2 (independent, lower value, 
higher value, difference 1-2). 

 

N.O. 

By selecting  N.O. (normally open)  VASCO runs the motor if the digital 
input 1 is open;  motor will be stopped if the digital input 1 is closed. 
By selecting N.C. (normally closed)  VASCO runs the motor if the digital 
input 1 is closed; motor will be stopped if the digital input 1 is opened. 

 

N.O. 

By selecting  N.O. (normally open)  VASCO runs the motor if the digital 
input 2 is open;  motor will be stopped if the digital input 2 is closed. 
By selecting N.C. (normally closed)  VASCO runs the motor if the digital 
input 2 is closed; motor will be stopped if the digital input 2 is opened. 

 

N.O. 

By selecting  N.O. (normally open)  VASCO runs the motor if the digital 
input 3 is open;  motor will be stopped if the digital input 3 is closed. 
By selecting N.C. (normally closed)  VASCO runs the motor if the digital 
input 3 is closed; motor will be stopped if the digital input 3 is opened. 

 

N.O. 

By selecting  N.O. (normally open)  VASCO runs the motor if the digital 
input 4 is open;  motor will be stopped if the digital input 4 is closed. 
By selecting N.C. (normally closed)  VASCO runs the motor if the digital 
input 4 is closed; motor will be stopped if the digital input 4 is opened. 

 

3 
Digital input IN2 & IN3 delay. 
Digital input IN1 has 1 second fix delay. 

6.8 Connectivity parameters 
 

Parameters Default Description 

 

1 MODBUS address from 1 to 247 

 

9600 MODBUS baudrate from 1200 bps to 57600 bps 

 

RTU N81 
 MODBUS data format: RTU N81, RTU N82, RTU E81, ETU O81 

 

Offset input 2 

[%] 

Offset input 3 

 [%] 

Offset input 4 

[%] 

AN1,AN2 function 

XXXXXX 

Digital input 1 

N.O. / N.C. 

Digital input 2 

N.O. / N.C. 

Digital input 3 

N.O. / N.C. 

Digital input 4 

N.O. / N.C. 

Dig.In.2/3 delay 

 [s] 

MODBUS address 

XXX 

MODBUS baudrate 

XXXXX [bps] 

MODBUS data format 

XXXXX 
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7. Protections and alarms 
Anytime a protection occurs a blinking message is displayed together with an audible alarm; on STATUS in the initial view, the 
protection is displayed; by pressing the STOP button.  Only from this position (STATUS) in the initial view is it possible to try 
to reset the alarm; if VASCO does not reset the alarm it is displayed again together an audible sound. 

ALARM MESSAGE ALARM DESCRIPTION POSSIBILE SOLUTIONS 

OVERCURRENT MOT. 

Motor overload: input current of the 
motor is higher than the rated motor 
current setting parameter. 

Motor voltage drop caused by the inverter 
causes the motor input current to be 
higher than rated. Contact motor 
manufacturer to check if motor is capable 
of accepting this current. 

 
Make sure that the motor current setting 
parameter is higher than rated. 
Check other possible causes of over current 

UNDER VOLTAGE Supply  voltage too low Check possible causes of undervoltage 

OVER VOLTAGE Supply voltage too high Check possible causes of overvoltage 

OVER TEMP. INV. Inverter over temperature 

Make sure than ambient temperature is 
less than 40 °C (104 °F). 
Check if auxiliary cooling fan is working 
properly and if mounting space is adequate 
for proper cooling. 
Reduce the PWM value (Advance 
Parameter Menu) 

NO LOAD No load  
Check if load is properly connected to the 
VASCO terminals 

 

 

NO WATER 

(DRY RUN COSPHI) 

 

Motor cosphi is lower than the set value of 
dry running cosphi 

Check if the pump is primed 
Check the set value of dry running cosphi. 
Dry running cosphi is approximately 60% of 
the rated cosphi (at rated frequency) listed 
on the motor plate. 

If pump’s cosphi is lower than the set dry-
running cosphi for at least 2 seconds, VASCO 
stops the pump.   VASCO tries to run the pump 
every 10, 20, 40, 80, 160 minutes  and then the 
pump is stopped. 

WARNING: if dry running protection occurs, 
VASCO will try to start the pump automatically. 
Be sure to cut power supply to VASCO before 
performing any maintenance.  

SENSOR FAULT Sensor error 
Check the transducer 
Check the wiring of transducer  

MAX. VALUE ALARM Measured value has reached the maximum 
value accepted by the system.  

Check possible causes of reaching max 
value 
Check the max alarm value setting 
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MIN. VALUE ALARM Measured value has reached the lowest 
value accepted by the system. 

Check possible causes reaching min value 
(i.e. broken pipe, open pressure relief valve, 
etc.) 
Check the min alarm value setting. 

IGBT TRIP ALARM 

The current drawn by the load exceeds the 
capacity of VASCO. 
VASCO is still able to continue to power 
the load for 10 minutes with an output 
current of 101% of nominal and for 1 
minute with an output current of 110%  of 
nominal 

Increase the ramp-up time 
Make sure that the load current is at least 
10% below the VASCO nominal current 
Check the voltage drop along the supply 
cable to the motor 

NO 
COMMUNICATION  

Communication between Master and 
slave(s) has been interrupted 

Check the wiring connections 
Make sure the Master is not in the Menu 
level; if so, exit from the level. 
In the STATUS of the slave (where the alarm 
is displayed) try to reset the alarm by 
pushing STOP button. 

ADDRESS ERROR Same address as other VASCOs in the 
group 

The address of each VASCO needs to be 
different 

KEYBOARD FAULT A Button on the keyboard has been 
pressed for more than 150 seconds 

Make sure buttons are not depressed 
Call service assistance 

ACTIVE DIG.IN.X Digital input X opened /closed 
Check the input digital configuration 
(IN/OUT Parameters menu ) 

ALARM SLAVE XX slave XX error detected by master check the status of the slave 

             

 

If pumps cosphi is lower than the dry-running cosphi for at least 2 seconds, VASCO will stop 
the pump.   VASCO will try to run the pump every 10, 20, 40, 80, 160 minutes and then the 
pump is stopped. 
ATTENTION:  if dry-running protection occurs, VASCO will try to start the pump automatically.  
Be sure to cut power supply before attempting maintenance   
VASCO will stop the pump if the input motor current is higher than the set motor current for 
an extended time. By pressing the START button it is possible to run the pump again. 
VASCO will stop the pump if the input voltage is higher than the set voltage for an extended 
time.  By pressing the START button it is possible to run the pump again. VASCO will stop the 
pump if the input voltage is lower than the set voltage for an extended time.  By pressing the 
START button it is possible to run the pump again. 
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8. Auxiliary pumps during constant pressure control 
 
When the water needs vary considerably, it is advisable to share the water request between several pumps ensuring better 
efficiency and reliability. 
A first method consists of a single pump driven directly by VASCO and another 1 or 2 pumps directly connected to the mains 
DOL (Direct On Line); DOL pumps are controlled by VASCO and connected to the mains through 1 or 2 contactors. 
 
 

 

 
 
 
 
 
In this method, DOL pumps are not started and stopped smoothly with the corresponding increase in energy consumption 
and mechanical wear (startup current). Also note that DOL pumps are not protected by VASCO. 

A second method of sharing water demand (named COMBO mode) consists of using additional pumps in parallel (up to 8), 
with each one driven by a VASCO. 
 
 
 
 
 
 

 

In this method, energy consumption and reliability of the pumping system is maximized: VASCO monitors and protects each 
pump.  It is possible to assemble a booster system composed of pumps connected in COMBO mode and another 1 or 2 DOL 
pumps to cover additional water demand (menaged only by master). 
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8.1  DOL pumps 
 
Each DOL pump is switched on by a contactor controlled by the digital output DOL1 and DOL2 present in the VASCO. 

 
Two pumps are connected in parallel, with one pump (pump 1, P1) run by the inverter, while the second pump (pump 2, P2) 
is directly connected to the main power (“Direct On Line” connection). Start/Run of the second pump is controlled by the 
relay DOL1 (allowing a third pump to be controlled by the relay DOL2). 
 
 
 

 

 

 
 
 
 
 
 
If pump 1 (P1) is already running to maintain the desired set pressure (red line) , an additional water request changes the 
system curve from C1 to C2 ; since pump 1 (P1) is running at maximum speed, it is not possible to maintain the set pressure 
by increasing the speed, so the system pressure will drop till reaching the new working point 2. 
If pressure at the point 2 is (set value – delta control), VASCO will run the DOL by relay DOL1.  The DOL pump will run at its 
nominal speed while the pump 1 will drop it speed equal to the P1 pattern to maintain set pressure. 
If water demands decreases, returning to the system curve C1, pump 1 will reduce the pump speed to maintain constant 
pressure in the system.  When pump 1 reaches a frequency equivalent to the minimum frequency, while still maintaining set 
pressure, the DOL pump will be switched off and pump 1 will increase the speed to maintain the p_set in the system. 
 

 

 

 

 

 

 

 

 

 

If two pumps are connected in parallel, the first driven by VASCO and the second with a DOL 
connection, it is necessary makes sure that the value “delta control” will be sufficiently high to 
ensure the first pump, once the DOL pump is switched on, will reach a frequency higher than its 
minimum frequency value. 
By proper setting of the minimum frequency, excessive pump ON/OFF cycling is avoided, thus 
preventing damage to the DOL pump. 

 

VASCO relays driving the DOL pumps are relays with no voltage contacts. Max voltage to the contacts is 
250 V,  max current  5 A. 

C1 
C2 

P2 

P1@f min Q=0 
P1+P2 

C1 C2 
P2 

P1 
P1+P2 

delta start pres. 1 

2 

3 

Q 

H 

Q 

H 
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8.2 COMBO function 

In the “Control parameters” menu it is possible to enable the COMBO function that allows serial communication between up 
to 8 VASCOs, each one connected to a pump.  The operating principle (switch on/off) of pumps is similar to as stated in 
chapter 8.1. 

To achieve the COMBO function in a system consisting of several interconnected VASCOs, use a pressure sensor connected 
to each VASCO. The value of the set pressure is communicated to the slaves via the serial port. 
 
As a further help, you can connect another two DOL pumps to the VASCO Master to cover additional water demand; they 
will be operated only when all the COMBO pumps are already in operation. 
 
RS485 serial connection 
 
VASCO’s communication is made through a private protocol using the RS485 port. Each VASCO must be connected to each 
other by using a tripolar cable (0,5 mm2) wired on S+,S-,G pins on control board. 
 

 
MASTER: address 00 

 
SLAVE 1: address 01 

 
SLAVE 2: address 02 

 

Master setup 

1. Supply power to the VASCO master. 
2. If not yet completed, perform the initial configuration as described on chapter 6.2 
3. Initial view is shown: 

digital 
output

Motor

Max 240 VAC, 5 A
Max 30 VDC, 5A

MANUAL

OFF

AUTO

External 
switch

Contactor

3 
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4. Scroll until: 

 

5. Press ENT 

 

6. Press ENT 
7. Insert password (default 001).  

 
 
 

8. Scroll until: 

 

9. Set ON 
10. Set: 

 

00 

VASCO’s address in parallel operation.  
00 : VASCO master 
 

 

OFF 

Function to allow alternating between the VASCOs connected in parallel in order 
to allow equal use of each pump in the group; in this way Master will reorganize 
the starting priority of the pumps by checking the life of each of them. 
 

 

0 

Delay time with which the slaves start after the variable speed pump has reached 
the maximum frequency and the pressure value has fallen below set value  – delta 
control 

 
11. Press STOP (red button) 
12. Press STOP again 

 

Slave setup  

Follow Master setup until point 11.  

In case of failure of master in a Combo system, will be replaced by slave. As a consequence, all parameters must be setup 
independently on each inverter, master mode. 

1. Set: 

Address 

XX 

Alternance 

ON/OFF 

Start delay AUX 

             t = XX [s] 

Inv: ON/OFF    Mot: ON/OFF 

p_mis=XX.X [bar] 

Menù 

ENT to access 

MENU’ 

Control. param. 

Combo 

ON/OFF 
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VASCO’s address in parallel operation.  
01 --> 07: VASCO slaves 

 
2. Press STOP (red button). 
3. In the Motor parameters verify that Autorestart is set ON. 
4. Press STOP (red button). 
5. Press STOP again. 

Whenever the user accesses the Menu screen of the VASCO master, the communication between VASCOs is automatically 
interrupted.  
 
In case of alarm or failure of a pump in a Combo system, this pump’s operation will be replaced (temporary or 
permanently) by another pump. 

In case of failure of master in a Combo system, it will be replaced by the next slave after about 1 minute. In order to 
enable master replacement Autorestart must be set ON in each slaves. 

 

  

Address 

XX 
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9. Trouble-shooting chart 
 

LCD does not switch on after powering 
the VASCO 

Check the connecting flat cable between the LCD board (attached to 
the cover) and the control board  
Check the fuses 
Check that the power cables are properly connected. 

Power line of VASCO is interrupted by 
the differential protection contactor 

Check the leakage current to ground of EMC filter   
Following a rapid off/on the power supply, the differential contactor 
can interrupt the power.  After turning off the VASCO it is 
recommended to wait at least 1 minute before restarting. 

When performing sensor test 
operation, SENSOR OFF alarm occurs   

Check that the sensor cable is properly connected to the sensor device 
and to the VASCO. 
Make sure that the sensor and its cable are not damaged. 
Check that the operating range of  sensor  is of  4 -20 mA type and the 
value of 15 V is within the voltage feed range of the sensor. 

Frequency and pressure oscillation on 
constant pressure control mode 

Check if the water tank and its air pressure are correctly set.  It may be 
necessary to increase the tank volume or reduce the pre-charge 
pressure. 
Check the ki & kp parameters (Control parameters menu). At first, it is 
suggestable to increase the Ki value. If it not enough reduce of one unit 
the Kp value. 

DOL pump stops and starts 
continuously 

Increase delta control. 
Check to see if the water tank and it’s air pressure are correctly set. It 
may be necessary to increase the tank volume or reduce the pre-
charge pressure. 

Measured pressure drops too much 
before VASCO starts the pump. 

Decrease the delta start  value (Control Parameters menu) . 
Check to see if the water tank and it’s air pressure are correctly set. It 
may be necessary to increase the tank volume or reduce the pre-
charge pressure. 
Modify the value of ki & kp parameters (Control Parameters menu).      
At  first, it is suggestable to reduce the Ki value. If it is not enough 
increase of one unit the Kp value. 
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10. Technical Assistance 
For more technical information contact the authorized reseller providing the following information. The solution to the 
problem will be found faster and easier if full information is provided. 

Model/Serial Code 
 

LCD version (shown when VASCO is power 
supplied) 
LCD = _.__ 

INV version (shown when VASCO is power 
supplied) 
INV = _.__ 

Line Voltage: ___ [V] Line Frequency:                          50 Hz                      60 Hz 

description of problem: 
 
 
 
 
 

installation type:                                                        wall mounted                                                      on motor fan cover 

motor type:                                                                    single phase                                                   three phase 
 

                                             submersible                                                    surface 

if submersible: cable lenght [m]: _____ if submersible: cable section [mm2]:____ 

P2  motor [kW]:____ 
 

rated motor Volt [V]:___ 
 

rated motor Amp [A]:__ rated motor Hz:___ 

if single phase: capacitor  
_____ [UF] 

if singlephase: starting Amp 
I st = _____ [A] 

pump performances 
Q = ____ [l/min] 
H = ____ [m] 

tank volume: _____ [liters] precharge pressure: _____ [bar] 

number of DOL pumps:  ___ number of COMBO pumps:  ___ 

medium ambient temperature:  
_____ [°C] 

pressure sensor  
4 mA = ___ [bar] 
20 mA = ___[bar] 

digital inputs used: 
 

digital ouputs used: 

electric and hydraulic scheme of the system (more detailed as possible) 
 
 
 
 
 
 
 
 
 

 

set parameters: please fill the instal. param. and adv. param columns in the software scheme.  
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DECLARATION  OF CONFORMITY 
In according with: 

Machine Directive 2006/42/EC 

EMC Directive 2004/108/CE 

Low Voltage Directive 2006/95/CE 

R&TTE Directive 1999/05/EU 

VASCO is an electronic device to be connected to other electrical equipment with which it is to form individual units. It  must, 
therefore, that the putting into service of this unit (with all its subsidiary equipments) to be performed by qualified 
personnel. 

The product conforms to the following regulations: 

EN 55011 Class A 
EN 61000  
EN 60146 
EN 50178 
EN 60204-1 
 
Ing. Marco Nassuato 
Operation Manager 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Operation Manager
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NOTE 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Copyright  NASTEC srl   
Nastec reserves the right to modify informations in this manual without any notice. 
 
Nastec srl, Via della Tecnica, 8, 36024, Mossano, Vicenza, Italy, Tel. +39 0444 886289, Fax +39 0444 776099, www.nastec.eu, 
info@nastec.eu 
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