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CR-110 Application Note
APP-001

COMPRESSOR FREQ DRIVE APPLICATION

This application Note will describe how to use the CR-110 to control a freq drive compressor
for load control. This example will use a 4 compressor skid. Each compressor will have a
CR-110 on it and they will be numbered 01,02,03, and 04. Compressor 01 will have a freq
drive connected to it, with a minimum setting of 30%. This example is also using two sets of
parallel compressors. C1 & C2 are parallel, and C3 & C4 are parallel. | will address the par-
allel aspect of it at the end of the application note.

Theory

Compressor C1 can be modulated between 30% and 100%. Depending on the number of
compressors in the system, C1 will span different input signals. With 4 compressors C1 will
run from 30 to 100% with an input span of 25%, for 2 compressors, C1 would span 50%. C1
will float its span, over the entire 0-100% input signal. The term float means that if the input
signal was at 40% and C1 at 100%, C1 would stay at 100% as long as the input signal was
increasing. Once the input signal start to decrease, C1 would immediately start to back off,
regardless of where the input signal was. Example, C1 is at 100% with a 30% input signal
and the input signal continued to climb to 50% where another compressor kicked in. The ad-
ditional capacity satisfied the cooling load, and the input signal started to drop. The additional
compressor would continue to run, but C1 would immediately start to back off. The additional
compressor staging would match the span of C1. In this case additional compressors would
be staged every 25%.

Logic

For compressor 01, we will use a relay on out 5 instead of a mag starter. This relay will give
the freq drive a dry contract to start. Compressors 02,03, & 04 will be wired as basic refrig-
eration and operate as normal. The will be no compressor rotation, and the staging values
will be fixed from 0 to 100 percent. The suggested settings would be: C1 on at 10%, off at
5%. C2 on at 50%, off at 25%. C3 on at 75%, off at 50%. C4 on at 100%, off at 75%.

The freq drive should be set for 0-20ma, and have a minimum setting of 30%. The minimum
setting on the CR-110 should be set for 30% also. This will output 6ma’s minimum. The CR-
110 will use a 0-20ma signal for a 0-100% span.

Compressor 01 uses a unique PID setting to drive the compressor. The CR-110 would have
a PID setting of comp freq in the PID drop down menu on the control tab. Also on the control
tab is a manual output setting. This application uses this value to set the span for the 0-100
output to all the cards. For 4 compressors this value should be set to 25%. Thus the freq
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drive will go from 30% to 100% for a 25% increase in the input signal from the control panel.

The unique operation allows compressor 01 to float its 0-25% operation anywhere in the O-
100% input signal.

Compressor 01 would start when the liquid line solenoid opens at 10%. At this point the com-
pressor would be running at 30 of speed or minimum setting. As the input signal from the
control panel increases by 25%, the compressor would ramp up to 100%. As the control sig-
nal continues to increase up to 50 %, the second compressor would start. Compressor 01
would remain at 100% as long as the input signal was not decreasing. As soon as the input
signal started to decrease, Compressor 01 would then start to ramp down.

Compressor 01 will go from 30% to 100% of speed, and it floats anywhere in the 0-100 input
signal. Thus it is the first to ramp up or down, when it is not at its limits.

Another example would be, if the panel was calling for 90% output. Compressor 01 would
ramp up to 100%, Compressors 02,03 and 04 would all come on. Compressor 01 would then
start to decrease to match the need output.

This application has two unique features. One is the freq drive on Compressor 01, the other
is the parallel compressor. In a parallel compressor, only one compressor can pump down.
In this situation, there are two sets of parallel compressor, so one compressor in each set
must be designated to pump down. With this situation, we can not rotate compressor. | will
first describe the setup of compressor C1 and then list the setup for C2,C3 & C4.

e =524 51 is setup for Basic Refrig and a 4-
#Base Communications Addre 20ma |npUt mode
XBase Netwark & C 0 C O C O C XBase
o1 2 3 4 5 B 7 8 9
Set Al Parametersl Urit No. el el sl el e ale
_ Since C1 and C2 are operating in par-
I ain S etup | Compressorl Systeml Defrostl Contmll Cam Terminall . .
allel, C1 is designated to pump down.
Gt Current Set Parameters Clear Parameters ThIS IS done by nOt CheCkIng the Tan-
Parameters dem or Parallel boxes. On C2 we will
 Prezsure Transducer—
Pl [ooae ] | © 0-i0 check the Parallel box.
" 0-500PS|
Filter |4— 010 " 0-750P5| .
e The Parallel box will keep the compres-
= ress —»  Metwark «| Uni = ~ Ma signal . oy e
Ljsetfces e o ] el ] e e sor from pumping down, unless it is the
Input Mode 4 20ma e lead compressor. In this application
I Tandem the rotation is turned off so that C1 is
I Poralel always the lead compressor.
[~ LLS Reverse
[~ UL1 Reverse
[~ ULZ Reverse
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File Configure Help

#Basze Communications Addre

XBase e of @ e e e e e e e
O 1 2 3 4 5 6 7 8 3
Siet Al Parameters | 1nit No. s sl sl al sl als

Main Setup  Compressor | Swstem I D efrost I Controll Carn Terminal I

Get Current
Parameters

Set Farameters Clear Parameters

Low Operator

Comp_off |25 psi
Comp_on |4D psi

Short Cycle Timer

Short_Cycle |1 il B0

Compressor Rotation

Discharge Pressure Alarm
DF4 125 psi

High Head Pressure Unload
HHPU 300 psi

Low Suction Alarm

Low Suc & |3D psi

Rotation ID rriify Lowi_Suc_ T |3 mir
No. of Compressors { Unloaders LDWLSSHUES'?’ Heﬁtﬂ"p
K Unioad |
SHIRIESEEE 4 oAt o Super Heat Alarm Window
Low Ambient Temp Cutout GHeatLo |12 F
Low_Ambient [ F SHeat Hi ISD— F

SHeat Timer ID ity

=5 The Low Operator setting should be
adjusted for the application.

XBase

Short Cycle Timer can be set to de-
sired time. A short time of 10 s is
handy for testing.

The Rotation is shut off by setting it to
0.

The number of Compressors must be
set the total number of compressors.
This will active the passing of the input
signal to each of the cards via the
comp RS-485 port.

The alarms can be set to the desired
setting, a 0 in the timers will disable the

~ «XBase - [C:\Program Files' Compucol'XBase',Comp Freq B

File Configure Help

XBase
Set &ll Parameters |

tain Setup I Compressar  System | Defrost I Eontroll Com Terminal I

#Base Communications Addre:
Metwark & &
o1 2 3

Lnit Mo [ el o

w

(e o &
4 5 &
(S S

o
T owm Ty

Get Current

Clear Parameters
Parameters

Set Parameters

Condensor Parmeters Compressor Loading

Off On
IEaIanced HeadFw| LinuidLine [7g [ 3

0

Mode

Suction Drop ID psi Unlaader 1 ID ID 4
System Drop [0 psi Unloader 2 ID Ig E
Gaz Type IH_22 vl Unloader 3 ID ID 4

Contral Paint {200 psi

Cond Fan Diff Im_ psi
054 Diff i F
[o

Unload Low Suction Override
Unload Normal

e

Low 5P 1

FID Term Lows SP 2

alarm.

=82 5n ¢1 there are no unloaders, so we

set the LLS only.

XBase

If the condenser fans seem to cycle,
you may want to increase the Cond
Fan Diff setting.

System Drop setting can be adjust for
the minimum discharge pressure that
the head will float to. Minimum head
pressure setting is equal to System
Drop + Suction pressure.
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~ +XBase - [C:\Program Files' Compucol'XBase',Comp Freq B

File Configure Help

#Baze Communications Addre
XBase Netwok & ¢ C € €O XBase
o1 2 3 4 5 B 7 8 19
SetAIIF‘arametersl nit Mo, el s e sl als

I air Setupl Eompressorl System  Defrost | Eontroll Com Terminall

Get Current
Parameters

Defrost Initiate

¥ID (wariable initiated defrost) Timer
(suction trending)

Set Farameters Clear Paramneters

Defrost Termination

Pressure or Temperature

> None of the Defrost Parameters are
being used.

VIDT ID— min [refrost_off ID psi
Temp ID F
Suction Differential Drop Termination
Sue Diff |D psi oIt |D riiry Defrost Override Timer
. ) DTT I i
Maximum Defrost Time v o
Max Def ID min Coil Drying Time
Coil_Dry Ig SEC
~ +XBase - [C:\Program Files' Compucol'XBase'.Comp Freq B - | Dlﬂ
File Configure Help
#Base Communications Addre:
XBase Netwok & ¢ C O OO XBase
o1 2 3 4 5 6 7 8 4§
Set Al Parametersl nit Mo. sl s s el sls

hain Setup I Compressorl System I Defrast  Control | Com Terminal I

EEt Ciierl Set Parameters Clear Parameters
arameters
Fropaortional |1 5 Update |5EI 360
Integral |5 Iin Output |3u %
Derivative ID tdan Output |25 4
SP |45 Dead Band |g
Lead Driff ID Ewap 5H 5P ID F
Backup Diff |g FI_div |1 i}
KI_div2 |2U FI_Thresh |3
PID Scale |g |g

ID FID Mode IEDmp Freq vl

The PID Mode only for C1, is selected
as Comp Freq.

Min Output is the lowest percentage of
the 0-20ma signal from the CR-110 to
the freq drive.

Man Output sets the span for the 0-
20ma signal to the freq drive. A setting
of 25 % will allow the drive to go from
30% or minimum setting to 100% for a
25% change of the control panel input
signal.

The rest of the values are not used in
this application.
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* = XBase - [C:\Program Files',Compucol'XBase'Comp Freq B.

File Configure Help

#Basze Communications Addre:

=101

104

>l The Com Terminal can be used to ver-
ify sensors and operation.

XBase Newok & € C O C € C €O XBase
o1 2 3 4 &5 B 7 8 19
SetAIIParametersl nit Mo, o sl alalalslals
tain Setupl Compressorl Systeml Defrostl Contral - Com Terminal
7-13-2006 3:48:31 PY -
Comp 01 Fefrigeration
Discharge Press 243 psi
Suction Pres==s 08 p=i =
Suction Temp 41 F
Sat Suction T - 24 F
Suc Superheat 65 F
Aux Temp #1 Lt F
Cooling Demand i00
Control Point 108 p=1
Lead Eun-time 00 min
La=t Standby 00 min
Lead Compressor 01
voz .57 Bazic Refrig
7132006 3:48:24 FPH
Comp 01 Refrigeration
Di=charge Pres= 243 p=i
Suction Press 07 p=i
Suction Temp 41 F
Sat Suction T - 26 F
Suc Superheat 67 F
Aux Temp #1 EE F
Cooling Demand 100 %
Control Point 107 p=i
Lead Run—time 00 min
La=t Standby 00 min
Lead Compressor o1 ﬂ
| " Curent Statuzs Activity Histary Clear |
Refresh Interval is & Seconds

CR-110 Settings for each Compressor

7/14/2006 Comp 01 Comp 02 Comp 03 Comp 04

Data Name Value Value Value Value

Lead Diff 0 0 0 0

Filter 4 4 4 4

Backup Diff 0 0 0 0

DPA 325 325 325 325

Comp_off 25 25 25 25

Comp_on 40 40 40 40

Short_Cycle 10 10 10 10

Low_Suc_A 30 30 30 30

Low _Suc T 3 3 3 3

Suction Drop 0 0 0 0

System Drop 100 100 100 100

Temp Termination 0 0 0 0

Control Point 200 200 200 200

Cond Fan Diff 10 10 10 10

OSA Diff 0 0 0 0

Liquid Line OFF 10 25 50 75 Individual settings
Liquid Line ON 25 50 75 95 No Rotation
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Unloader 1 0 0 0 0
Unloader 1 0 0 0 0
Unloader 2 0 0 0 0
Unloader 2 0 0 0 0
Low SP 1 0 0 0 0
Low SP 1 0 0 0 0
Low SP 2 0 0 0 0
Low SP 2 0 0 0 0
Defrost_off 0 0 0 0
Suc Diff 0 0 0 0
DIT 0 0 0 0
DTT 0 0 0 0
SP 45 45 45 45
Proportional 15 15 15 15
Integral 5 5 5 5
Derivative 0 0 0 0
Update 50 50 50 50
Min Output 30 30 30 30
Man Output 25 25 25 25
Dead Band 0 0 0 0
Max Def 0 0 0 0
HHPU 300 300 300 300
VIDT 0 0 0 0
Rotation 0 0 0 0
Evap SH SP 0 0 0 0
Compressors 4 4 4 4
Unloaders 0 0 0 0
LSH Inst 0 0 0 0
SHeat Lo 12 12 12 12
SHeat Hi 50 50 50 50
SHeat Timer 0 0 0 0
Low_Ambient 0 0 0 0
Coil_Dry 0 0 0 0
Unloader 3 0 0 0 0
Unloader 3 0 0 0 0
PID Term 0 0 0 0
Kl_div 10 10 10 10
Kl_div2 20 20 20 20
Kl_Thresh 3 3 3 3
PID Scale 0 0 0 0

I —
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Profile Basic Ref Basic Ref Basic Ref Basic Ref
Mode Balanced Balanced Balanced Balanced
Gas Type R-22 R-22 R-22 R-22
Input Mode 4-20ma 4-20ma 4-20ma 4-20ma
Comp
PID Mode Freq None None None Only Comp 1 set for Freq
Network 5 5 5 5 Use Network 5 for XT panel
Unit 1 2 3 4
Tandem no no no no
Parallel no yes no yes C1 & C3 will pump down
LLS Reverse no no no no
UL1 Reverse no no no no
UL2 Revers no no no no

Note - Individual differences for compressors have been highlighted.

Dead Band setting: The Dead Band setting of 0 will allow the individual cards to all see the
control panel full input signal. When using compressor rotation, the Dead Band is set to the
number of compressors, divided into 100. If you have 4 compressors normally the Dead
Band would be set for 25%. This would split up the percentage each compressor sees, and
the LLS and Unloaders would all be set the same on each compressor to span 0 to 25%. In
this case, we can not rotate compressors since we are Parallel and some other issues. Thus
we set the Dead Band to 0, and then set the LLS for each compressor to stage from 0 to
100%

LLS settings: Each of the four cards have to have the LLS set individual for the 0 to 100%
input signal.

PID Mode: The PID mode for C1 needs to be set to Comp Freq, and None for all others.

Parallel: The Parallel check box when checked will allow only the lead compressor to pump
down. Since we have no rotation in this application, the lead compressor will always be C1.
C2 is in parallel with C1, thus we check the Parallel box for C2 to prevent it from trying to
pump down. C2 will turn on and off with the LLS settings. C3 and C4 are in parallel, and C3
is designated as the pump down compressor. Thus C4 needs to be checked as Parallel to
keep it from trying to pump down.

Since this application is connecting to a XT panel the network should be designated as 5.

BTU VENTILATION CORPORATION e OFFICE 888-884-8070 e FAX 218-346-7485 e www.btuvent.com



