VFD – NXS Series
The variable frequency drive (VFD) shall generate the required variable frequency through three main input voltage lines connected to an LC filter and diode bridge. This shall produce a DC voltage for an insulated gate bi-polar transistor (IGBT) bridge. The IGBT bridge shall produce a pulse-width modulated (PWM) AC voltage for the motor. A microprocessor shall control the motor according to measured signals and control commands sent from the VFD control panel. The VFD enclosure shall be INSERT ENCLOSURE TYPE (NEMA 1, NEMA 12, OPEN CHASSIS).  VFD shall  be suitable for INSERT DESIRED VOLTAGE RANGE (208-240 VAC, 380-500 VAC, or 525-690 VAC).  The VFD shall maintain functionality from -15% to +10% of nominal voltage at a frequency of 45-66 Hz. Ambient operating temperature range shall be 14 F to 104 F, and the humidity range: 5 to 95% RH (non-condensing). VFD shall accommodate inputs of 0-10 VDC, 4-20 mA, up to six digital inputs. VFD outputs shall include current of 0-20 mA, 500 ohm maximum with 10 bit resolution, and two programmable changeover relay outputs with switching capacity of 24 VDC, 8A; 250 VAC, 8A; and 125 VDC, 0.4A. The variable frequency drive shall have separate pre-loaded user-programmable applications which can be modified using a personal computer-based commissioning tool with an optional software package, or an alpha-numeric LCD user interface.  Aforementioned application functionality shall include but not be limited to:

1) Basic Functionality Application providing the following:
a.  Control I/O signals (two (2) analog inputs, one (1) digital input, and one (1) analog output) are fixed
b. One (1) programmable digital input and one (1) programmable digital output 

c. All parameters have default values,

d. No more than nine (9) parameter settings are required for startup and operation.

2) Expanded Functionality Application providing all capabilities in the previous application as well as the following: 
a. One (1) programmable digital input and all outputs are programmable 

b. Frequency limit and prohibit capability

c. Programmable start/stop and reversing logic

d. Automatic restart

e. Programmable actions for motor thermal and stall protection

f. DC brake at stop

3) Application that provides all previously mentioned capability as well as enabling the use of two different control and frequency sources.  Each source must be programmable.

4) Application which provides all functionality from the Expanded Functionality Application as well as accommodates multiple, required fixed speed references.

5) PID Control Application – Uses internal PID control loop to control motor frequency as well as providing:

a. Input and output phase supervision

b. Programmable capability for three (3) digital inputs and all outputs
c. Sleep function
6) Multi-purpose Control Application – The frequency reference can be selected from analog inputs, joystick control, motor potentiometer, or a mathematical function of the analog inputs.

7) Application specifically designed to control one leading variable speed drive and up to 3 auxiliary drives.

Variable frequency drives shall be UL listed and sized for the power and loads applied. Drives shall include built-in radio frequency interference (RFI) filters and be constructed to operate in equipment rooms and shall not be susceptible to electromagnetic disturbances typically encountered in such environments. Similarly, the drives must not excessively disturb the environment within which it is used. All VFDs over 3 horsepower shall be provided with an AC choke before rectifiers. All included chokes and filters shall be integrated in the factory enclosure.  VFDs shall be installed in strict conformance to the manufacturer’s installation instructions, and shall be rated to operate over a temperature range of 14 to 104 F. 

VFD automatic operation shall be suitable for 4-20 ma input signal. Each VFD shall be fan cooled and have an integral keypad and alphanumeric “plain-language” display unit for user interface.  The display shall indicate VFD status (RUN motor rotation, READY, STOP, ALARM, and FAULT), and shall indicate the VFD current control source (DDC input signal, keypad, or field bus control). In addition to the alphanumeric display, the display unit shall have three pilot lights to annunciate when the power is on (green), when the drive is running (green, blinks when stopping and ramping down), and when the drive was shut down due to a detected fault (red, fault condition presented on the alphanumeric display). 

Three types of faults shall be monitored, “FAULT” shall shut the motor down, “FAULT Auto-reset” shall shut the motor down and try to restart it for a programmable number of tries, and “FAULT Trip” shall shut the motor down after a FAULT Auto-reset fails to restart the motor. Coded faults shall be automatically displayed for the following faults:

Over current

Over voltage

Earth ground

Emergency stop

System (component failure)

Under voltage

Phase missing

Heat sink under temperature

Heat sink over temperature

Motor stalled

Motor over temperature

Motor underload

Cooling fan failure

Inverter bridge over temperature

Analog input control under current

Keypad failure

Other product unique monitored conditions

In addition to annunciating faults, at the time of fault occurrence the VFD shall capture and make available to the user certain system data for subsequent analysis during fault trouble shooting, including duration of operation (days, hours, minutes, seconds),output frequency, motor current, motor voltage, motor power, motor torque, DC voltage, unit temperature, run status, rotation direction, and any warnings. The last 30 fault occurrences shall be retained as well as the fault data listed in the previous sentence of each fault. New faults beyond 30 shall overwrite the oldest faults.

The display unit keypad shall allow setting operational parameters including minimum and maximum frequency, and acceleration and deceleration times. The display shall offer user monitoring of faults, frequency, unit temperature, and motor speed, current, torque, power, voltage, and temperature.

