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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
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C2 Wiring Diagram

Analog Inputs
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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.

Get Current

Clear Parameters
Parameters

Pressure Transducer

Profile [VFD Comp =] " 0-100Fs|

+ 0-500PsI
Filter |4— 010 " 0-750PsI
—» Metwork Urit ta Signal
" 420ma
Input Mode 145 Signal - * 0-20ma
. [ Tandem
C1 Conflg [ Parallel
[~ LLS Reverse
[~ UL1 Reverse

[~ ULZ Reverse
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Compressor rotation is shut off by set-

Comp_off 10 psi High Dz & 175 psi - .
c : o _ ting the Rotation to zero. The Com-
omp_on it} = High Diz U 300 pai
. pressors must be set to two for the
Short_Cycle (g B0 Low Suc A g pai . .
_ communications to be passed on to
Rotation 0 mif Low Suc T |5 i C2
Compressors |2 AMP Educer 10 )
RLA_Alarm [o55 SHeat Lo 12 F
RLA_Time 0 I8C SHeat Hi ] F

SHeat Timer rhin
C1 Config -

Mode BammcedHesdf =] USOFF [ % USON [ % ST 1is output 7 and is used to
T Spanl W% senU  [m % control the staging for C2.
System Drop ,m_ psi ST 1 O |5|:|_ % ST10n ,95_ %
Gas Type m ST 2 O |55|_ % 5T 20n |55_ %
Control Point - [200 psi LowSucll  [g5 s LowSucD [gg psi
Cond Fan Diff [yp pai Dis Termp U [1an F DisH Temp (200 F
FL&_Lirvit 250 amp .
i ,’D: C1 Config
YIDT ID_ it Defrost_aff IEI_ psi
Suc Diff ID_ psi Temp Termination IEI_ F
oIT 'D_ min DTT 'D_ min
tax Def 'D_ mir Coil_Dry 'EI_ seC
C1 Config
Proportional  [z0° Update B0 sec Suc SP is the highest suction pressure that
Integral T MinOuput [z % would be needed and would correspond to
Derivsive  [1 ManOuput [5 % 0% output from the panel. Suc span would
- G Output Offset [5g be the totgl span for 100% output from the
COMPSHH 5 F PSP [ F panel. With a Suc(:) SP_ of 60 psi anq a Suc
COMPSHL [T F EVHILMIT [; span of_20, a 100% S|gpal would give a float-
EV_UPATE [fg min EVLOLMIT [g F ing suction SP of 40 psi.
SHSAFETY [g F Suc 5P 0 e
Suc Span ,20_ psi PID Mode m
C1 Config
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C2 Configuration using Xbase CR-110 inf

Pressure Transducer

Profile Biasic Fiefrig - " 0-100PSI
f+ [-500PSI
Filter 4 0-10 " 0-750PsI

> Metwork Unit ta Signal
o+ 420 ma
Input Maode ’m 020 ma

[~ Tandem
[~ Parallel
[ LLS Reverze

C2 Conflg [~ L1 Reverse

[~ ULZ Reverse

Comp_off 10 psi DPA 995 psi
Comp_on 0] psi HHPU 300 psi
Shaort_Cecle  [1n 20 Low Suc &[5 pzi
Rokation 0 ity Low Suc T |5 min
Compressors |2 L5H Inst il F
Unloaders i SHeat Lo 12 F
Lawy_Ambient | F SHeat Hi 50 F

SHeat Timer ID_ mir
C2 Config

tade ’W Liquid Lire |5— 4 Liquid Line ,m— 4
,EI— Urloader 1 lgg— X Unloader 1 ,40— X
Systern Drop ,m— psi Unloader 2 |4[|— k4 Unloader 2 ,50— 4
Gas Type m Unloader 3 ID_ z Unloader 3 'D_ 4
Cantral Paint |27 psi Low SF1 [f5 s LowSP1  [gn pai
Cond Fan Diff ,5_ psi Low SP 2 IED_ psi Law 5P 2 ,55_ psi
OS54 Diff [ F .
oD e P C2 Config
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YIDT ’D— min Defrost_aff lu— psi
Suc Diff ’D— psi Temp Temination lu— F
DIT 0 min DTT [0 min
Max Def ’D— min Cail_Diry lu— SEC
C2 Config

Proportional ’5— Update |2— SBC

Intearal ’?— Min Output lzg— b4

Derivative ,50_ Man Output |5_ %

5P 200 DeadBand [g

COMP SHH ,5— F Ewap SH 5P ID— F

COMP SH L ,1_ F KI_div ||:|_

EY_LIPDATE ,10_ min EY HI LIMIT ||:|_ F

SH SAFETY ,U— F E LO LIMIT ID— F

amnps ’1— PID Maode lm

C2 Config
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