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TECHNICAL SPECIFICATIONS
Variable Speed Drive

General Requirements

a. SUBMITTALS

The Submittals shall include the following information:

Outline Dimensions and Weight.

Customer connection and power wiring diagrams.

Complete technical description of the proposed system including a complete list of options provided.
a full compliance sheet according to the required specifications

b. Design.

e The VFD system configuration shall be low Harmonic system that contains an PWM output- IGBTs
adjustable Speed AC Drive with all required protections .The proposed system should consider the
safe and correct requirements/measures of running the required pumps motors through a VFD .

e Considerations toward motor insulation, common voltage mode / motor bearing currents, resonance
phenomena and motor cooling should be taken into account.

e Compact wall-mounted drive.

o The system shall be properly tuned for ensuring that the overall plant power system quality
performance and electrical components would not be affected.

c. RATINGS

e The VFD shall be rated to operate from 3-phase power at 380 to 415V +10%, 50/60 Hz +5. The overvoltage trip

level shall be a minimum of 30% over nominal, and the under-voltage trip level shall be a minimum 35%
under the nominal voltage.

e The VFD shall be rated to operate at the following environmental operating conditions: ambient temperature -

10 to 40°C continuous. VFDs that can operate at 40° C intermittently (during 24-hour period) are not
acceptable and must be oversized. Altitude 0 to 1000 m above sea level without derating, 90% humidity, non-
condensing.

e The normal duty overload current capacity shall be 110% of rated current for one (1) minute out of ten (10)

minutes.

e The heavy-duty overload current capacity shall be 150% of rated current for one (1) minute out of ten (10)

minutes.
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d. CONSTRUCTION

e All models shall provide a complete, ready-to-install solution.

e Control connections shall remain consistent for all power ratings.

e The VFD can be offered in an IP20 rating or above.

e VFD shall be expandable when required with communication modules and/or 10 modules.

e. OPERATOR INTERFACE

e The VFD shall be equipped with a front mounted operator control panel consisting of LCD display and a keypad
with keys for Run/Stop, Local/Remote, Increase/Decrease, Reset, Menu navigation and Parameter
select/edit.

e The display of the control unit shall have the following features:

1. The LCD display shall have contrast adjustment provisions to optimize viewing at angle.
2. All parameter names, fault messages, warnings and other information shall be displayed in English words or
standard abbreviations

f. PROTECTIVE FEATURES

- For each programmed warning and fault protection function, the VFD shall display a message in
complete English words or Standard English abbreviations. The five (5) most recent fault
messages and times shall be stored in the VFD’s fault history.

- The VFD shall include internal protections for phase to phase and phase to ground line voltage
transient protection.

- Output short circuit and ground fault protection rated for 100,000 amps without relying on line
fuses shall be provided per UL508C.

- Motor phase loss protection shall be provided.

- The VFD shall provide electronic motor overload protection qualified per UL508C.

- To ensure continuous protection during a low input voltage condition, the Active Front End Drive
must maintain UL approved overload protection of the motor, without exception and without
nuisance overload trip, continuously, with up to and including a 10% voltage drop.

- Protection shall be provided for AC line or DC bus overvoltage at 130% of maximum rated voltage
or under voltage at 65% of min. rated voltage.

- The VFD shall protect itself against input phase loss.

- Stall protection shall be programmable to provide a warning or stop the VFD after the motor has
operated above a programmed torque level for a programmed time limit.

- Under load protection shall be programmable to provide a warning or stop the VFD after the
motor has operated below a selected under load curve for a programmed time limit.

- Input terminals shall be provided for connecting a motor thermistor (PTC type) to the VFD’s
protective monitoring circuitry. An input shall also be programmable to monitor an external relay
or switch contact. The existing PTC on the motor is to be connected to the VFD for protection.
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g. CONTROL INPUTS AND OUTPUTS

Discrete Inputs
1. A minimum of 6 discrete inputs shall be provided.

2. A minimum 4of the inputs shall be independently programmable with function selections
(run/stop, hand-off-auto, etc.).
3. Inputs shall be designed for use with either the VFD’s internal 24 VDC supply or external 24VDC
supply.
Discrete outputs
1. Minimum of two (2) form C relay contact outputs shall be provided.
2 All outputs shall be independently programmable .
1 Operating conditions such as drive ready, drive running, reversed and at set speed
2. General warning and fault conditions
3 Adjustable supervision limit indications based on programmed values of operating
speed, speed reference, current, and torque and PID feedback.
4. Relay contacts shall be rated to switch 1 Amps at 24VDC or 115/230VAC.

Analog Inputs
1. Minimum of three (3) analog inputs shall be provided:

3. All inputs shall be independently programmable with input function selections.

4. A differential input isolation amplifier shall be provided for each input.

5. Analog input signal processing functions shall include scaling adjustments, adjustable filtering and
signal inversion.

6. If the input reference is lost, the VFD shall give the user the option of the following. The VFD shall
be programmable to signal this condition via a keypad warning, relay output and/or over the
serial communications bus.

1. Stopping and displaying a fault

5. Running at a programmable preset speed

6. Hold the VFD speed based on the last good reference received
7. Cause a warning to be issued, as selected by the user.

7. When inputs are used as speed references, reference signal processing shall include
increase/decrease floating point control and control of speed and direction using a “joystick”
reference signal. Two (2) analog inputs shall be programmable to form a reference by addition,
subtraction, multiplication, minimum selection or maximum selection.

Analog Outputs
1. Minimum of two (2) 0 / 4-20 mA analog outputs shall be provided.

8. Outputs shall be independently programmable to provide signals proportional to output function

selections including output speed, frequency, voltage, current and power.
laz?

k. COMMUNICATION

e Interface modules shall be available for a wide selection of protocols including but not limited to:
1. Modbus TCP
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Interface modules shall mount directly to the VFD control board to minimize interference and
provide maximum throughput.

The VFD shall have the capability of allowing the overriding controller to monitor feedback such as
process variable feedback, output speed/frequency, current (in amps), % torque, power (kW),
kilowatt hours (resettable), operating hours (resettable), relay outputs, and diagnostic warning
and fault information.

A connection shall also be provided for personal computer interface. Software shall be available
for VFD setup, diagnostic analysis, monitoring and control. The software shall provide real time
graphical displays of VFD performance.

|. CONTROL FUNCTIONS AND ADJUSTMENTS

Output frequency shall be adjustable between 0.1 Hz and 500Hz. Operation above motor
nameplate shall require programming changes to prevent inadvertent high-speed operation.
The VFD shall be capable of controlling deceleration of a load without generating an overvoltage
fault caused by excessive regenerated energy. Overvoltage control on deceleration shall extend
the ramp time beyond the programmed value to keep the amount of regenerated energy below
the point that causes overvoltage trip.
The VFD shall be capable of starting into a rotating load (flying start) regardless of motor direction.
It should then accelerate or decelerate to the active reference without tripping on fault or causing
component damage. The VFD shall also be capable of flux braking at start to stop a reverse
spinning motor prior to ramp.
The VFD shall have the ability to automatically restart after an over current, overvoltage, under
voltage, or loss of input signal protective trip. The number of restart attempts, trial time, and time
between reset attempts shall be programmable.
Control functions shall include two (2) sets of acceleration and deceleration ramp time
adjustments with linear and an s-curve ramp time selection.
Speed control functions shall include:

1. Adjustable min/max speed limits.

2. A built-in PID controller to control a process variable such as pressure, flow or fluid level.
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ITEM kw QUA. | UNIT UNIT PRICE/J.D TOTAL /J.D BRAND | ORIGIN DELIVERY
1 90 NO ﬂ.
2 132 2 NO.
%
3 160 1 NO S
a
4 200 1 NO S
\&
TOTAL PRICE
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