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Staging a Scroll & a VFD Recip Compressor 

APP– 035 

THEORY 
 
The original system has a 3 ton scroll compressor with no staging.  Additional refrigeration 
was needed for expansion and it was decided to go with a 14 ton compressor with a VFD on 
it.  The problem is that with the VFD running at min frequency it still has 6 ton capacity.  If the 
new VFD compressor is C1 and the old scroll is C2, the staging needs to be as follows: 
 
C2 on first 
C1 on second with C2 off 
C1 on third with C2 on 
 
C1 will run the CR-110 VSC software with a profile of VFD Comp and a PID mode of Comp 
Freq.  The C2 compressor will run with the CR-110 conventional software with a profile of Ba-
sic Refrig and no PID mode. 
 
The C1 VSC software allows outputs 7 & 8 to be programmed as stages for other compres-
sors.  These stage outputs have an off percentage and an on percentage.  This percentage is 
not the percentage from the control panel but rather the PID percentage from the suction con-
trol.  This is the same percentage that drives the VFD.  Thus you can turn the stage on when 
the VFD reaches 90% and then keep it on until the VFD backs down to say 50%. 
 
In this case, the CR-110 scroll compressor needs an input that will force the compressor into 
standby.  Input 6 is normally the 0-20ma input from the panel when running in the input  mode 
of ma signal.  This input is only used on Card # 1: all other cards do not use this input.  A 
change has been made so that when this input is shorted on any cards greater than # 1, it will 
force the card into a standby condition.  If the compressor is running, it will pump down, short 
cycle and then go into standby.  If the compressor is already in standby, it will just keep it in 
this condition. 
 
For this particular case, we will use two contacts in series.  One contact will be a normally 
open contact that will close when ever compressor C1 is running.  The second contact will be 
a normally closed contact that will open when Stage 1 output 7 is on for C1.  The result will be 
C2 will be held in standby anytime C1 is running, except when Stage 1 is active.   
 
C2’s LLS will be set to go on at 10% and off at 5%.  C1’s LLS will be set to go on at 30% and 
off at 20%.  A normal stage up sequence would be for C2 to start, then C1 would start and C2 
would shut off.  When C1’s VFD reached 90%, both C1 and C2 would run.  To stage down C1 
VFD would have to drop below 50% and then C2 would shut off.  If the output drops below 
20%, C1 would turn off and C2 would start. 
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C1 Wiring Diagram 

Analog Inputs 

Digital Outputs 

For Card 1, the analog inputs are stan-
dard. 

For Card 1, output 7 is used to 
control a sequence relay for 
compressor 2. 
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C2 Wiring Diagram 

Analog Inputs 

For Card 2, the only change is input 6.  
Two contacts, C-5 and CPR1 are con-
nected in  series across input 6.  When 
this circuit is made it will force C2 into  
standby condition.  CPR1 is the com-
pressor 1 run relay.  C-5 is the Stage 1 
relay from card 1.  CPR1 will keep C2 
from running when compressor C1 is 
on.  Once C1 VFD reaches 90%, C-5 
will pickup and allow C2 to run. 

 
Software Configuration 
 
In this application, two different inf Xbase files are used.  C1 uses the VFD Compressor and 
C2 uses the basic CR-110 file. 

C1 Config 
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Compressor rotation is shut off by set-
ting the Rotation to zero.  The Com-
pressors must be set to two for the 
communications to be passed on to 
C2. 

C1 Config 

C1 Config 

ST 1 is output 7 and is used to 
control the staging for C2. 

C1 Config 

C1 Config 

Suc SP is the highest suction pressure that 
would be needed and would correspond to 
0% output from the panel.  Suc span would 
be the total span for 100% output from the 
panel.  With a Suc SP of 60 psi and a Suc 
span of 20, a 100% signal would give a float-
ing suction SP of 40 psi. 
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C2 Configuration using Xbase CR-110 inf 

C2 Config 

C2 Config 

C2 Config 
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C2 Config 

C2 Config 


