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GENERIC SPECIFICATION

ARMSTRONG IVS102 FREQUENCY CONVERTERS
1.
Fundamental Requirements:
1.1
VFD’s shall be of the VVC-PWM type providing near unity displacement power factor (cos () without the need for external power factor correction capacitors at all loads and speeds.
1.2
VFD’s shall incorporate DC link chokes for the reduction of mains borne harmonic currents to aid in compliance with the Electricity Council’s Engineering Recommendation G5/4 Stage 2 and to reduce the DC link ripple current thereby increasing the DC link capacitors lifetime.

1.3
VFD’s shall be CE Marked showing compliance with both the EMC Directive 89/336/EEC and the Low Voltage Directive 72/23/EEC.

1.4
RFI filters shall be incorporated within the drive to ensure it meets the emission and immunity requirements of EN61800-3 to the 1st Environment Class C1 (EN55011 unrestricted sales class B) with up to 50m of screened/armoured motor cable.

1.5
VFD manufacturer to provide installation guidelines to the electrical installer to ensure compliance with the EMC Directive.

1.6
Declarations of conformity are to be issued to verify the above.
2.
VFD & Motor Protection:


2.1
The output current of the VLT must be measured on all three phases to ensure the following protection is available during start up and normal running conditions

· Motor phase to phase fault

· Motor phase to earth fault

· Loss of motor phase


2.2
Additional standard protection:

· Over voltage

· Under voltage

· Drive over temperature

· Motor overload

· Loss of control signal

· Over current

2.3
Full protection against mains input transients according to VDE0160, burst transients according to EN61000-4-4 and surge transients according to EN61000-4-5.


2.4
Full galvanic isolation with suitable potential separation from power sources to ensure compliance with the PELV requirements of EN50178.
3.
General Performance and Features Required as Standard:

3.1
The VFD’s shall be available in IP20/21 enclosures for incorporation into control panels or IP55 for plant room wall mounting.

3.2
Output frequency range shall be adjustable between 0-120Hz.

3.3
The VFD shall be capable of riding through a control power loss of up to 300ms to eliminate nuisance tripping. 
3.4
Autoramping for automatic adjustment of the acceleration and deceleration ramp times to help prevent nuisance trips

3.5
PID three term control for closed loop control of pressure or flow without the need of an external regulator.

3.6
Programmable Skip Frequencies with adjustable bandwidths to help overcome any mechanical resonances.

3.7
The motor circuit shall be capable of unlimited switching by either a contactor or an isolator without causing damage to the VFD. 
3.8 
An onboard Time Clock
4. 
Energy Saving Features

4.1
An Automatic Energy Optimiser (AEO) function to maximize energy savings by automatically matching the U/F curve to the load requirements, increasing energy efficiency  by 5 -15% at partial loads

4.2
An Automatic Motor Adaption function to match the VFD with the associated motor installation to optimize performance. This feature should operate without spinning the motor and without the need to decouple it from it’s load.
4.3
Set point ‘Flow compensation’ if a pressure sensor is mounted close to the pump this feature shall constantly adjust the reference to follow the system curve

4.4  
A complete range of Energy Monitoring information shall be provided to divide absolute energy 
consumption into hours, days or weeks or to monitor a load profile for the application 


4.5  
kWh’s shall be displayed as standard on the alphanumeric keypad    
                                                                                                                                                                              5.
Pump Dedicated Features 


5.1
Sleep Mode the drive shall detect situations with low or no flow and instead of continuous operation it boosts the system pressure and then stops to save energy. The drive will start automatically when the pressure falls below the lower set point 


5.2
Dry Pump and End of curve protection when the pump runs without creating the desired pressure i.e. when a well runs dry or a pipe leaks, the drive will stop the pump or perform another programmed action i.e. raise an alarm


5.3  
Cascade controller to precisely control the pressure to meet system demand by deciding how many pumps are required to run and at what speed they should be running   

6.
Keypad Display Functions and Features Required:


6.1
A combined, removable keypad and alphanumeric display shall provide the following running and diagnostic information, indicating variables, faults and status in clear English language.

· Output frequency Hz

· Power (kW)

· Motor Voltage

· Motor current (amps)

· Energy Consumption (kWh)

· Speed Reference

· Setpoint

· Feedback 

· Torque % 

· DC Link voltage 

· Temperature %


6.2
It shall be possible to upload parameters from one VFD into the non-volatile memory within the keypad and download the parameters into other drives requiring the same settings.


6.3
A Quick Setup pushbutton shall be provided on the keypad to enable quick and simple commissioning.


6.4
The keypad shall be removable for remote mounting using a cable up to 3m in length.  When mounted on an IP55 enclosure the keypad shall maintain the IP54 rating.


6.5
The keypad shall incorporate Hand, Off and Auto pushbuttons to enable switching between BMS and manual control.


6.6
Faults shall be logged / recorded for interrogation at a later date.

7.
Inputs & Outputs:

7.1
A software and/or hardware interlock to prevent unauthorised adjustments of parameter settings.

7.2
Provide a means of running at a fixed selectable speed on closure of a remote volt free contact in the event of an override condition.

7.3
Thermistor input

7.4
Six Programmable Digital Inputs.

7.5
Two programmable 0-10v DC, 0/4-20mA analogue inputs.

7.6
One programmable 0/4-20mA analogue outputs for remote monitoring of
· Motor current

· Motor power

· Output Frequency
7.7
Two programmable volt free relays for remote monitoring of VFD status
· Running

· Alarm

· Standby 

8.
Serial Communications:

8.1 
USB Port for direct connection to a PC 

8.2
RS485 port for serial communications to third party systems i.e. Modbus RTU.

8.3
Optional module for connection to a high performance Fieldbus, e.g. Lonworks, BACnet, Ethernet

9.
Options:
9.1
Optional module to increase the amount of output relay‘s.

9.2
Optional module for cascade control of multi pump applications.


9.3
Optional modules to increase analogue/digital input/output connectivity to BMS


9.4
 Windows based software for commissioning and storage of parameters to Disc’s for customer records (O&M manuals) or validation purposes.
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