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Freq Drive Wiring & Setup
APP- 022

General:

This application note will deal with how to wire and program multiple frequency drives. There
are many different drive types being used, but all have similar inputs, outputs and setup pa-
rameters. This application will deal with the Allen Bradley Power flex units, but will describe
the parameters in a manner that you should be able to translate to your particular drive.

Objective:

Just about every one has a different way of wiring the drives. We would like to standardize
the wiring and provide the simplest and cleanest way to wire these drives. Depending if you
are running refrigeration or not, there are certain parameters that should be set on all drives
and we will go through the complete setup.

Start Contact:

In the past we have always used a start contact from the control panel. Typically this would
require a dry contact for each drive, which is a lot of extra wiring and expense. Our new ap-
proach will not use a start contact . The XT panel provides a 0-20ma or a 0-10vdc output for
the drives. This is an opto isolated output and uses a separate transformer to supply the
power. The power for this transformer is supplied by the fan output module. Thus, regardless
of what output the panel is calling for on the freq drive, the output will be zero until the fan out-
put is energized on the panel. This is a good safety feature and will allow us to start the
drives using the analog signal only.

The simplest and best approach is to use the 0-10vdc output and not the 0-20ma. Using the
0-10vdc will allow you to use two wires and parallel all drives.

One of the issues with using a Start contact was that it was dry from the XT panel. The drives
require a 24vdc signal to activate the Start circuit. Many schemes were developed using the
24vdc from the drive, but all had issues. If you use the power supply from one drive, all drives
would fail if you lost that one drive. To overcome this requires the use of a dry contact for
each drive, which really complicates the wiring.

Bottom line, it will require only 2 wires from the panel to control any number of drives. The
objective is to use one 4 conductor cable from the panel to the first drive and then daisy chain
the 4 conductor in and out of each drive.

It is recommended that you use a red (+) and black (-) conductor for the 0-10vdc signal.
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On the AB drives the analog input for the 0-10vdc is terminals 13(+) and 14(-). Note - you
must set dip switch A01 to 10v. Each manufacture will have jumpers or switches to allow
you to select either 0-10vdc or 0-20ma inputs. On the AB we are using Analog input 1 (most
drives have more than one analog input). It is recommended to standardize the use of analog
input 1 for all drive manufactures.
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You can hook any number of drives up in this configuration. BTU has some new 4 conductor
cable 20 awg that is rated at 600 volts. This cable could be run from the XT to the VFD’s in
the same wire way as the Power / Motor leads and meet NEC.

Fan Proving:

This application will show how to hook up the fan proving on each drive using one pair of
wires. Itis recommended that you use the white and green conductors to standardize the fan
proving.

Each of the different manufactures of freq drives supply up to 4 relay outputs. We will use

one of the relays to provide a closure whenever the drive is running. On the AB drives we will
use Relay output 1. Terminals R1 and R2 are the normally open contacts for relay output 1.

Drive 1 Drive 2 Drive 3 Drive 4
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T055 is the AB parameter for relay output 1. Set T055 = 2. This will cause relay output1 to
energize anytime that the drive is running. You should have a similar setting on all the other
manufactures. Any fault or alarm will shut the drive off and output 1 will de-energize.
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Start / Stop Input:

All VFD manufactures have inputs that you can use a Stop / Start switch on. The key to mak-
ing this work is to use a second VFD output relay for the Stop / Start switch. The relay will be
programmed to pickup when the 0-10vdc signal is above 15%.

On the AB drives, terminal 01 is the Stop input and 02 is the Start / Run FWD input. To wire a
start / stop switch, you would wire as shown below.

When the relay R2 energizes, the drive
will start. When it drops out, the drive
will stop.

Drive 1

+24vdc

Start / Stop Relay

Relay Output 2 Setup:

Each VFD manufacturer will have a list of settings that will control Relay Output 2. For AB the
parameter is TO60 Relay Out2 Set. A setting of 11 is the Analog Input Loss. A loss of the
Analog 0-10vdc signal will cause Relay Output 2 to energize. A loss of signal is described as
less than 1vdc.

Note - when the analog input signal is 1 vdc or greater, then the Relay Output 2 will be
de-energized, thus we need to use the normally closed contact for the R2 start signal.
The normally closed contact for Relay Output 2 on the AB is R5 & R6. Each drive
would be wired as shown below.

01 Stop Input

02 Start Input

11 +24vdc

R5 Relay common

R6 Relay Normally Closed
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Soft Start and Stop:

194

All drive manufactures have an Acceleration Time and a Deceleration Time. These two pa-
rameters should be set to 60 seconds. This will allow a gradual ramp up and ramp down dur-
ing starting and stopping. If you are running Refrigeration you may want to set the Decelera-
tion to 120 seconds to allow the evaporator to be cleared of any liquid.

DC Brake Time @ Start:

This parameter will apply the brake to stop the fan from spinning before starting the fans.

AB Setup Parameters:

Pawer Flex 400 Parameters

P aramaer Function Sefting Mote
P34 hlin Freg 1]
P35 fdaxFreg =] UMLE =5 Fans are oversized for sydem, then sdt to MaxDedon hz
P 36 Start Source 2 2 wire gtart signs
P37 Stop Mode u] Ramp, CF
P 35 Speed Reference 2 From Analody input 1 if 0-10w or 4-20ma s used

0 From Keypad if o sigral from Contrd P snel
P33 Aocel Time 21
P40 Dece| Tine &0 Witk Mo Refrig

120 With Refrig

P42 Aubo Mode 1] Mo Function
TS5 Relay Outrut 1 2 tdotor Runni oo - de-enerdzes relay when motor is oot runniog, used for fan prowine o reui
TG0 Relay Output 2 11 Analog [nput b Es - de-energires relay whenandod inpu drops below 15 %, used to sartistop WFD e Snaiod ingput
TES Aralog input selection 0 11 0-20m&izused for speed confrol

1 If 4-20mAizused for spesd confrol

2 11 0-10v s used for speed control
163 Auto Restarttries 3
A1 G Ao Restart Delay 10
A1ES Start & power up 1 Enabled
165 P F e e ncy 2
A174 fdaxmum Volage See Mote Set to Maxmun system watage
LTS Slip Hertz @ FLA u] 0 disables sip compensation | VPO disregards RP Mz matching
2177 D Brake Leve Seg Mote Setto WFD Continuos Ampsless 2 Amp. (Example If Cont Ampsiz 33, setto 3 )
A7 DC Brk TimemSirt i Applies DC brake ot startup for 20 sec t0 ensure fan is sopped before i ties fo start
A179 Current Limit 1 Seg Mote Setto WFD Confinuns Ampsless 0.5 Amps, (Example; 1fCont Ampsis 33 sefto 32.5)
AZ00 Mot MPFLA See Mot Setto Motor Mame Plate Full Load &mps

All other parameters are set to default settings.
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Complete Wiring Diagram for 2 Drive AB System:

\VFD Wiring For Analog Input Start/Stop

A01 A0z Al Al2 A0 A0z All HI2
W BOmA 10w E20mé& 10w 20mA 10w 20mA 10y E0mA 10w 20mA 10w 20mA 10w 20mA
m DZ 03 04 05 06 07 02 09 1 0l 0Z 0@ 04 0 06 07 02 09 10
Fl R2 R R4 RS RE i(ia|lz 14 15 18 17 12 192 2o El R2 R R4 RS EE 1|12 (12 14 15 1\ 17 12 192 20

1)
F T 0-10 VIC
(T

Fon Provlhg

All other parameters are set to default settings.
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