Bypass Controller Quick Use Guide

The following is a supplemental guide intended to use at time of VFD commissioning.  The VFD Bypass Controller Instruction Manual shall be given to the building operator.
CONNECTIONS
Connect the control signals to the terminals using the electrical drawings provided with the system.

1) Incoming power is connected to the bottom of the circuit breaker [2CB1] (Bottom fed).

2) The output power to the motor is connected to the overload relay [3OL1]. (Bottom fed).
3) The RUN signal switch is connected from terminals #288 (common) to #210. 115Vac circuit.
4) The Fireman’s signal switch is connected from terminals #288 (common)  to #211.  115Vac circuit.
5) The customer fault contact is terminals #235 and #236.

6) The fault contact is normally open and has a maximum current of 10A at 250VAC or 30VDC.

7) The analog input speed reference is connected to terminals #357 (common) and #367.  (default is 0-10Vdc, #367 connected to terminal 2 of VFD)

To switch to 4-20mA input – Move #367 to terminal 4 of VFD, add jumper on VFD from terminal AU to terminal SD.  
Connect the power wiring to the connection points using the electrical drawings provided.  Tighten the connections to the specified torque requirements labeled on the panel.

MODE SELECTIONS
Once power is applied to the system the bypass controller can be powered on by the bypass system circuit breaker.  There are 2 displays on the front panel, the upper display is the VFD parameter unit.  This display will be on during VFD mode and TEST mode.  The lower is display is the bypass controller and is used to select the operation mode of the system.

◄ : VFD Mode selection. The RUN signal must be on for the VFD to operate the motor.  The system speed is set by the analog signal input to the system, minimum speed of 3 Hz.  The parameter unit is used speed display and customizing VFD operation.
▲ : OFF selection:  The bypass controller will be powered on.  The VFD will be off and the motor will be stopped.

▼ : Bypass Mode selection. When the system is in BYPASS MODE the motor will be run across the line and the VFD will be OFF. The run contact signal will be used to start and stop the rotation of the motor. 
► : Test Mode selection the motor will operate across the line as if it was in BYPASS MODE however the VFD will also be powered.  This feature is useful for setting parameters or trouble shooting the VFD while the system is running. The run contact signal will be used to start and stop the rotation of the motor.

OK: Confirmation key to enter mode selection

MOTOR ROTATION
Check rotation of the motor in both VFD mode vs. Bypass mode before making any wiring changes (VFD is not phase sensitive.)  RUN contact must be closed!

1) If motor rotates backwards in both VFD mode & Bypass mode, interchange any two motor leads.

2) If motor rotates backwards in VFD mode & forwards in Bypass mode, interchange any two motor leads AND any two leads on incoming power.

3) If motor rotates forward in VFD mode & backwards in Bypass mode, interchange any two incoming power leads.

OPERATING SYSTEM WITHOUT CONTROL WIRING
Many times the system needs to be tested prior to the control wiring being completed.

1) Jump the RUN contact - terminals #288 to #210.

2) Bypass & Test modes will run operate the system at 60Hz.

3) VFD mode will operate at the minimum frequency, Pr 2 – Default at 3Hz.  (Do not set lower than 3Hz)

4) To change speed while VFD is operational.  (see parameter change section for key sequence)
a. Set Pr 77=2, This will allow parameter changes while VFD is running.  Set to 0 once control wiring is installed.

b. Set Pr 2 = desired frequency (3-60Hz).
c. System will operate at frequency input to Pr 2

OPERATING SYSTEM DIRECTLY FROM THE VFD, WITHOUT CONTROL WIRING 
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1) Make sure the Bypass Controller is on the Main Menu.  Press            key to select VFD mode and press “OK” to confirm.
2) Open the RUN contact from the system – Line 2 of the bypass controller must display “RUN OPEN”.
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Press the “PU” key on the FR-PU04 keypad until the screen shows as below.  
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(F700 based systems – VFD is black in color)
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4) Enter the frequency you would like to run in Hz and then press the “WRITE” key.  It will show “Completed” if accepted.   (60Hz is 1750rpm (Base/full speed) on most standard motors.)

5) Press the “FWD” key. The drive will ramp up to the set speed based upon the accel time set in Pr 7.

6) Press the “MON” key and it will display actual speed.  Pressing the “SHIFT” key will toggle thru Hz, Amps, Volts and Alarm history, back to Hz.

7) Press “STOP” to stop the VFD.  The drive will stop based upon the decel time set in Pr 8.   At this point you can press the “EXT” key to return to control via the bypass controller.

OTHER FUNCTIONS (Bypass Controller display)
1) Fireman’s Mode can only be activated by the Firestat control signal to the system.  When the signal is active, all other functions, modes (including OFF) and displays are deactivated. The system will run in bypass with disregard to any other input signal, the overload relay will not trip the system and the system will run to destruction.  This feature is for ventilating a building when a fire occurs. 

2) Fault Mode- At system fault, the system will switch to bypass mode and function based upon the bypass type.  See bypass instruction manual for bypass selection.  Fault is cleared by pressing the “ESC” key.

a) MANUAL BYPASS: When the system is set for manual bypass, a VFD fault will switch the system into OFF MODE and the user must manually switch the system into BYPASS MODE. 

b) AUTOMATIC BYPASS: When the system is set for automatic bypass, a VFD will switch the system into BYPASS MODE automatically; no user intervention required. 
In case of an OL fault (overload), the fault contact will be cleared by using the “RESET” button on the system front cover.

3) Clock set: The real time clock was set at the factory during system test.  

a) Press “ESC” and “OK” keys simultaneously.  Use “▼” (or “▲”) key to position the cursor “>>” to the Clock Set screen.  Press “OK” key.
b) Use the “◄”, “▲”, “▼”, “►” keys to select the time and date format fields to change.  Once the selected field is flashing, use the “+” or “-“ keys to edit.  Press “OK” to confirm all changes.  Note the time uses a 24hr clock.
c) Press “ESC” twice to return to the main screen.
4) Automatic time daylight time change
a) Press “ESC” and “OK” keys simultaneously.  Use “▼” (or “▲”) key to position the cursor “>>” to the Others screen.  Press “OK” key.

b) Use “▼” (or “▲”) key to position the cursor “>>” to the Summertime screen.  Press “OK” key.

c) Use “▼” (or “▲”) key to position the cursor “>>” to the US Type screen.  Press “OK” key.

d) Press “ESC” until you are at the main screen.
5) + : Display hours meters, bypass mode selection.

6) - : Additional features; meter resets, Bypass I/O status.

AUXILIARY CONTACTS
Auxiliary contact blocks (rated 120Vac) are provided on each contactor within the 3 contactor bypass system.
2IN1 - Closed when system is in VFD mode or TEST mode.  Open when system is in Bypass mode or OFF.
2BYP1 - Closed when system is in Bypass mode or TEST mode, and the motor is called to run.
            Open when system is in VFD mode or OFF. Also open when in Bypass or test mode and motor is not called to run.

2IN2 - Closed when system is in VFD mode.  Open when system is in Bypass mode, TEST mode or OFF
PARAMETER COPY FUNCTION

The parameter settings are stored into the VFD and can be erased by the parameter all clear function.  To copy the setting into the parameter unit, follow these instructions.

To read settings from VFD to FR-PU04: Press “SET” on the FR-PU04.  SETTING MODE will appear.  Press “Up arrow”, followed by “READ” to copy the parameters from the VFD to the parameter unit.  Wait until Completed appears.

To write settings from FR-PU04 to VFD:  Press “SET” on the FR-PU04.  SETTING MODE will appear.  Press “Up arrow”, followed by “WRITE” to copy the parameters from the parameter unit to the VFD.  Wait until Completed appears.

PARAMETER SETTINGS
To change parameters, the system must be in VFD or TEST mode.  If in VFD mode, the RUN contact must be turned off to change parameters.  (If system must remain operational, set Pr 77=2 to make necessary changes, reset Pr 77=0 or 1 to ensure make sure additional changes are not accepted.)
To access Parameters – Press “SET” to enter setting mode.  Enter parameter number then “READ”.  Enter new value followed by “WRITE”.  The parameter number and value will toggle.


Ex – Set Pr 2 = 15 Hz.  “PU”, “SET”, “2”, “READ”, “15”, “WRITE”.

Complete parameter list:  Pr. 160 – Factory setting of 0.  Allows access to all parameters.  
Minimum frequency:  Pr. 2 – Factory set to 3Hz. Increase based upon application requirements.  Do not enter selection less than 3Hz.

Acceleration time:  Pr. 7 – Factory set to 60sec.  Change according to system requirements to achieve motor base frequency, 60Hz.

Deceleration time: Pr. 8 – Factory set to 60sec.  Set time to reach 0Hz during a controlled stop. 
Electronic Thermal O/L relay – Pr. 9 – For protection of single motor – Set to rated motor current.  If more than 1 motor is connected to the VFD, install external thermal relays to each motor.

Frequency skip bands – Pr. 31,32,33,34,35&36.  3 sets are available.  The bands are selectable in ranges above 0.01Hz.  


For example:  To skip frequencies between 30Hz and 35Hz, set parameters based upon desired operation frequency. Either at 30Hz or 35Hz.

1) To operate at 30Hz – Set Pr 31(33,35)=30, Set Pr 32(34,36)=35.

2) To operate at 35Hz – Set Pr 31(33,35)=35, Set Pr 32(34,36)=30.

Speed display – The factory setting is Hz.


Load % - Set Pr 37=100, Set Pr 144=4.  Display will show % - 0 (0Hz), 100 (60Hz).  Parameter entry will be in %.  Place “%” symbol sticker on PU display.


RPM – Set Pr. 37=1800, Set Pr.144=4. Display will show RPM - 0 (0Hz), 1800 (60Hz).  Parameter entry will be in RPM.  Place “RPM” symbol sticker on PU display.

Output current monitor (0-10Vdc):  Pr 54 = 2, Connect wire to terminal 5 (common) and wire to terminal AM.  Output will vary from 0Vdc at no output current to 10Vdc at maximum VFD rated output.

Output current monitor (0-20mA):  Pr 158 = 2, Connect wire to terminal 5 (common) and wire to terminal CA.  Output will vary from 0mA at no output current to 20mA at maximum VFD rated output.
Automatic restart – Restart enabled, Pr. 57≠9999.  Set Pr.57=0 for auto-restart after instantaneous power loss.  Add jumper between terminal SD and CS on VFD terminal strip.
Start into spinning load/Catch a (reverse) spinning load - Pr. 57≠9999 (initially set Pr 57=2s), Set Pr 78 = 0, (allow VFD to operate in reverse to control reverse spinning fan), Pr.162=10 (restart in either direction with reduced voltage), Pr 164 = 3% (cushion voltage), Pr 299 = 1 (detection of restart direction), Pr 611 = set same as Pr 7 (Restart accel time).  VFD will detect motor speed and direction to achieve smooth pick-up.  Add jumper between terminal SD and CS on VFD terminal strip.  

If multiple fans are in common plenum, a running fan may overhaul a stopped fan and cause it to spin in the reverse direction.  Trying to start the VFD being overhauled will typically cause an over-voltage alarm. Set Pr 882 = 1 (regeneration avoidance valid), set Pr 884 = 2 (increases regen avoidance sensitivity).  This allows the VFD to extend the deceleration time required to bring the overhauled fan under control.
Parameter write disable – Pr.77=1 inhibits accidental settings and clears.  Set Pr.77 =0 if changes must be made a later date.

PID – Pr. 128,129,130,131,132,133,134. 

Energy Optimization – Set Pr 60 = 9, Pr 80 = 9999.  VFD will sense the motor load by looking at the current and will apply the ideal output voltage for the load condition.  Deceleration time my need to be extended, Pr 8.

Maintain last speed reference value:  Speed reference must be 4-20mA.  Set Pr 573 = 1.  If the speed reference is lost (drops below 2mA), the last detected reference will be used to maintain the output frequency until the speed reference signal increases above 3mA.
Bias and Gain settings – Used to set the output frequency as desired in relation to the reference signal.  Default operation ramps from 0Hz at 0Vdc (4ma) to 60Hz at 10Vdc (20ma).


For 0-10Vdc reference signal, adjust Pr 902 (0Vdc) and Pr 903 (10Vdc)

For 4-20mA reference signal, adjust Pr 904 (4mA) and Pr 905 (20mA).

Example:  To ramp from 15Hz at 0Vdc reference to 60Hz at 10Vdc reference.

Run signal must be turned off to perform adjustment.

“PU”, “SET” enter “902” “READ”, “READ”.  The current setting is displayed on the middle 2 lines in Hz and %, while the 3rd line displays the actual reference signal in percent.

Enter “15” “WRITE”, the cursor will move down one line.  Apply 0Vdc reference signal and press “WRITE”.  The set value is stored and bias setting is complete.

Press “SHIFT”, “READ” to display Pr 903. The current setting is displayed on the middle 2 lines in Hz and %, while the 3rd line displays the actual reference signal in percent.

Enter “60” “WRITE”, the cursor will move down one line.  Apply 10Vdc reference signal and press “WRITE”.  The set value is stored and gain setting is complete.


Pr 904 and Pr 905 are adjusted using a similar procedure.  See section 4.2.56 in the FR-F500 instruction manual or section 2.5 in the FR-PU manual for more details.

See the VFD instruction manual and bypass instruction manual for more details.
For F500 VFD based systems 


	(VFD is white in color)


Set Pr 160 = 0


Set Pr 17 = 0


Follow steps 4 thru 7


Prior to returning to system control, 


Set Pr 17 = 2.
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