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1. SENSORI™ MAIN MANAGEMENT

SYSTEM OVERVIEW

Main Control — Compressor and Condenser Management

Condenser Fan Management Comprassor Safety Devices (M172 1810)
Contralled from Main Controller Controlled From Main Controller Compressor Management
MT F. MT F MT o F
c1ly cz [ c3 i c1
(-

Main Controlier (M172 4210)

Medium Temp Compressors Low Temp Compressor
Modbus RS485 Communicaticn NQTE: Can Have up to & Compressors Medium Temp MOTE: Can Have up to 8 Compressers Low Temp
V8D OR OniOff V50 OR On/Oft

Hardwired

The above illustration shows an example of an Oxford LPP system using both Variable Speed Drives and
generic on/off for compressor control through the Compressor Sensori Safety Controls.

The Examples given throughout this manual will be based on 4 Medium Temperature Compressors, 1
Low temperature “Booster” compressor, and 4 Condenser Fans.

Sensori Management can control up to 8 Medium temperature compressors, 8 Low-temperature
compressors, and 6 Fans.

Compressor Management is done through Modbus RS485 communication for ease of wiring and polling
of information for more accurate decisions for compressor switching, modulating, and alarm trending.
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Main Control — Compressor and Condenser Management
(Logie Sequencing of how it works)

Fan Management cnly enabled
When a MT compressor is calling!

Compressor Management i Comp Safeties COMPW“WMNW_'M Comp Safeties
MEDIUM Temp (Master Main Controller) ; (Slave) LOW Temp (Master Main Controller) (Siave)
:ressul: 0-100% Out : fesstre (U 0-100% Out
etpoin - Setpeint
Mgmt PID
Comp 1 | Comp 1 Comp 1
Cntrl  (utEAL Safey Cmp 11D safety
S =
r
Cmp 11D Compressor Cmp 21D i/ Cmpa o
Cmp 21D Management = -
Cmp 2 ID i M Comp3 | comp3
tmp a0 Cotrl el Safety
Comp 4 i .—m
(S cmpaiD ! safety
L4 4 v
| In o & | 7 |
Pressure. . BERCTE I 0.3 00% Out

Mgmt PID ‘

——# Controls up to 6 Fans (Split Valve active
based on Number fans Selected)

The above illustration shows the breakdown of how the compressor and condenser management work
inside the Sensori PLC device.

Compressor Management is used to control several compressor types (Variable Speed or on/off). The
Compressor Management block calculates the number of compressors, and the speed required to
control the refrigerant pressure.

The Sensori Platform manages compressors in a way to help prolong their proper operation, balance
machine lifetime and provides features for compressor breakdown management and to optimize
operation.

The Compressor Management is used together with the Compressor Control block, which controls the
operation of a single compressor. The Compressor Control block gathers all information from the
Compressor Sensori Safety Device (PLC it communicates to over Modbus) that will be read for status ID
operation of the Management.

When an alarm is received from the Compressor Safety, the information travels to all blocks letting the
Compressor management know that an alarm is present. This allows the switching of other compressors
while the compressor is down to maintain proper operating pressure.
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COMPRESSOR MANAGEMENT

Compressor Sequence Control

Compressor Sequence control helps to ensure equal usage of the compressors and optimize power
consumption.

Compressors are controlled based on the following sequences:

Sequence as per Description
usiCompMode

FIFO = First In First Out o The compressor with the least operating hours is switched on
first.

o The first compressor which is switched on is also the first to be
switched off.

o Advantage: operation time is limited.

Runtime o The compressor with the least operating hours is the first
compressor to be switched on.

o The compressor with the most operating hours is the first
compressor to be switched off.

o Advantage: balanced operation hours.

LIFO = Last In First Out o The parameter pointer usilifoSeq determines this sequence.

+ Runtime o The first compressor to be switched on is the first one in the
sequence.

o The first compressor to be switched off is the last one that has
been switched on.

o Advantage: priority of compressor usage can be set.

NOTE: If several compressors have the same priority, the
compressor with the least operating hours is the first compressor
to be switched on.

NOTE:
It is recommended to keep the system at LIFO mode as this mode is fully tested based on optimum
performance.
If a variable speed drive is available, the variable speed drive is switched on before the on/off
compressors switch on, and the variable speed drive is stopped last.
If a compressor is not available (Off timer or cycle timer are active, or the compressor is in alarm
state), another compressor is started based on the sequence defined by Comp Mode above.
If a compressor cannot be stopped (On-timer is active), another compressor is stopped based on the
sequence defined by Comp Mode.

Compressor Breakdown Management

The compressor, which is detected as non-operating, is switched off. The next available compressor in
the start sequence is switched on. The non-operating compressor cannot be started until the
compressor is returned to an operational state.

Regulation with rMinRange and rMaxRange

To increase the stability of the system when the input of the Compressor Management (Setpoint 0-100%
called by the PID control) is close to 0% or 100%, the regulation range for the compressor is adapted to
the range rMinRange to rMaxRange. xCtrIMode is set to FALSE (uiDelayOn and uiDelayOff is active. See
parameter list).



The graphics show an example for rMinRange, rMaxRange (1VS):

|
I
I
I
I
I
I
I
I
I
I
|
|

0%

I
MlinRange

Regulation With Delay

The input xCtrlIMode is set to FALSE. To increase the stability of the system, the input uiDelayOn can be
set to delay the increment, or uiDelayOff to decrement the number of requested compressors.

[
riaxRange

" 100% rSetp %
|
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[
MinRange

r
|
|
|
|
|
|
I
|
|
|
|
Lt

! 100% rSetp
I

I

rMaxRange

NOTE: When the first variable speed compressor has to be switched on, the delay is not active. When
the first On/Off compressor has to be switched on, the delay is active. Example uiDelay overview:

MNumber of requested compressors

xStartC3

=Stardc2

uiDelayOn
=Zsec

uiDelayOff
=2sec

F—r
Time/sec



The following example applies for

one variable speed compressor and

three on/off compressors with

control mode (FIFO, Runtime, LIFO+

Runtime). The following values
were set to show the diagram:

The graphic shows an example for rMinRange, rMaxRange (1Vs+ 3 on/off)
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Parameter Valuef/Unit

rMzxRangs 100.0%

rMinfange 0.01%( ~ 0.0%)

usiNbVs 1

usiNbOnOfs 3

MaxFreq 50.0 Hz

MinFreg 50 Hz

CapMaxVs 250 (for 1 variable speed compressor,
intemally calculated)

CapMinVs 25 (for 1 variable speed compressor,
intemally calculated)

rReqgCapacity 0.0..100.0

rCepacity 25..100.0

uilelayOn 5s

uiDelayOfs 5s

rNomFreg 50 Hz

xCtrlMode FALSE

uiCapVs 25

uiCapOnDEL 25

= = A
2 T100.0]
5 % a00 e
R \\
F  B0.04 N
70.0-] S
60.0 : \
very siow fast
50.04 system “F< v:gtear: g CapMinVs
H
$0:% 5 se;\\\
=0.04 T CapMinV's 2, N
20,04 H \\
10.0- Beac  5sec
CapMinvs s H
D'D T T T T T T T T -—
0%  25%  50%  75%  100%  75%  50%  25% 0% rSp
L C1 cz c3 c4 c4 [0k} cz C1
100.0% - 4
0.0 -4 : . - T T - . —
0% 25% 60% T5% 100% T5% 50% 25% 0% I'Sp
o A
51 1
2o T ; - T T T - ; -
0% 25% S0% 5% 100% THY 50% 5% 0% Fsp
&%
g #
B g [ ] =
L3 1 ) 1] 1 1 1 1 ) ] Rl
0% a5% SO0, TEN 100 TG 0% 5%, 0% rsp
3
& 1#
% 0+ T T l T T ||' T T ol
0% 260 50 T8% 1004 5% 0% % 0% rSp
]
L] 1-1 —_—
Q u T T T T T T T T T =
0% 25% S0% T5% 100% 5% 50% 25% 0% rSP




Regulation with Minimum Frequency, Maximum Frequency, and Nominal Frequency

If...

Then...

If a variable speed compressor is available
and ready,

A wvariable speed compressor is started first
and a variable speed compressor is stopped
last.

If more than one wvariable speed compressor
is set by usiMNbVs,

The variable speed compressors run until the
maximum frequency (rMaxFreq) is reached
before a new compressor is started.

This is also valid if several variable speed
drives are used.

If xstartcl is set to TRUE and rSetpCl is
equal to 100.0%,

The variable speed compressor C1 is running
at the maximum freguency rMaxFreq.

If more than one variable speed compressor

The analog outputs rSetpC* has the same

is required,

calculated values (analog for the value
iSerpC*).

The following examples A and B are with a control mode (FIFO, LIFO, Runtime).
In both examples, uiDelayOn and uiDelayOff are set to 0.

Example A
Parameter Value / Unit
usiNbVs 1
usiNbOnOfE 0
MaxFreq 50 Hz
rMinFreqg 5 Hz
MinRange 0.01% (~ 0.0%)
MzxRange 100%
rNomFreg 50 Hz
xCrrlMode FALSE
uiCapVs 25
uiCapOnOEf 25
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Result: Maximum and minimum capacity (CapMaxVs, CapMinVs) of a variable speed drive, required

capacity rReqCapacity (output)

Parameter

Value / Unit

CapMaxVs

25.0 (for 1 variable speed compressor,
internally calculated)

CapMinVs 2.5 (for 1 variable speed compressor,
internally calculated)

rRegCapacity 0.0...250

rCapacity 25950
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Example rMinFreq, rMaxFreq, rNomFreq (1 Vs):

9
e l
§ e .04
20.04 o 80.0 |
P 70.0 |

800 v
50.0- /

|

I

I

| {

l |

! |

| 40.0-]

| 30.0] :

| 20,01 |
5.0 | 10.04 |
25 | 50 |

sl | |
T T
0

0.0 » A i e S e
0% | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100% rSelp 0%  10%  20%  30%  40% @ 50%  60%  70%  80%  90% @ 100% rSetp

2
g2
o o

g8

2 2 25.04
3

Example B
Parameter Scale /| Unit
usilbVs 4
usiNbOnOfE 0
MaxFreg 50 Hz
rMinFreq 30 Hz
rMinRange 0.01% (~ 0.0%)
rMaxRange 100%
rNomFreg 50 Hz
xCtrliMode FALSE
uiCapVs 25
uiCapOn0fE 25

Result: Maximum and minimum capacity (CapMaxVs, CapMinVs) of a variable speed drive,
required capacity rReqCapacity (output).

Parameter Scale / Unit

CapMaxVs 25.0 (for 1 variable speed compressor,
internally calculated)

CapMinVs 15 (for 1 variable speed compressor,
internally calculated)

rReqgCapacity 0.0...100.0

rCapacity 15...100.0

The outputs rSetpC1 and rSetpC2 are not started at rCapacity = 0 and rCapacity = 25. rMinFreq
is set to 30.0 Hz and CapMinVs = 15.



If...

Then...

If r=2p is greater than rMinRange,

The output =StartCl is set to TRUE.
Result: A value of 15.0 is set at the output
rCapacity, but the calculated required
capaclty reegCapacity Is less than the set
rCapacity.

In this case, the calculation of the output
r3etpCl starts by rReqCapacity >
rCapacity.

If rRegCapacity > CapMaxVs,

The system requires two variable speed

drives.

Resuit:

o rRegCapacity is for example 25.1 (=
CapMaxVs) and the outputs xStartcl and
xStartC2 are set to TRUE.

o rCapacity is 30; also rCapacity >
rRegCapacity and no further capacity is
needed.

o Both outputs rsSetpcl and rsSetpc2 are 0.
In this case, the calculation of the outputs
rSetpCl and rSecpC2 start by
rReqgCapacity > rCapacity (here 30).

If rReqCapacity > 2 % CapMaxVs,

The system requires three variable speed

drives

Resuit:

o rRegCapacity is for example 50.1 (> 2 x
rapMaxVs=) and the outputs =Starcni and
xStartC2 are set to TRUE.

o rCapacity is 45, also rCapacity <
rRegCapacity.

o The required outputs rsecpcl and
rSetpC2z and rSecpC3 are set to 17.0%.

Example rMinFreq, rMaxFreq, rNomFreq (4 Vs):

i
— (=
—— % ok H
o 1 T T T L] T T T T T T T T T =
0% 15%  25% 50% 759 100%
[ 1 1] ] 'rsp
o A e A e A J
™~ '
100.0%
~ 75.0%
2 50.0%
& 25.0%
S %11 T T T TT™
_ 0 15 25 a0 A0 75 rCapacity 100
Y |
8 o -
n T T T T T -
i 08 25% 50% 75% Sp 100%

100.0%
75.0%
50.0%
25.0%

"

75 rCapacily 100

-

rSetpC2
2
=]
&
e oL

xStartC2
= L=

=

&

3

78% ISP 100%
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T
75

L N —
rCapacity

xStartC3
[
-

1
T
5%

Sp

xStartC4
(=Y
— -

25%

Regulation with 4 On/Off Compressors
This regulation is possible but not as precise as variable speed compressors. The following example is
with control mode (FIFO, LIFO, Runtime). The following values were set to show the diagram:

Parameter Scale / Unit
rMaxRange 100
rMinRange 0.01% (~ 0.0%)
uibelayOn 0
uiDelayOLL 0
xCtriMode FALSE
= = A
+ Fiooo] —
B 5
S 8 90,0 N
€ 80.04 04\
70.01 \
60.04
50.0+ -
*,
40.0 co \
30.0+ N
20,0 N
10.0 c1 \\\
ﬂ'(} il 1 U 1 T T 1 =-
0% 25% 50% 75% 100% 75% 50% 25% 0% rSp
2,
G
» D 1 1 T 1 1 T 1 -
0% 25% 50% 75% 100% 75% 50% 25% 0% rSp
; T
5
LE O L] T l T T 1 1 l T -
0% 25% 50% 75% 100% 75% 50% 25% 0% rSp
[+
¢.f
(‘2 0 I T 1 I[ T ] l I ) =-
0% 25% 50% 75% 100% 75% 50% 25% 0% rSp
g
& 1
Qo >
T 1 1 1 I 1 | P
0% 25% 50% 75% 100% 75% 50% 25% 0% rSp
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Regulation with One Variable Speed Compressor and 3 On/Off Compressors

Parameter Value / Unit
rMaxRange 100%
rMinRange 0.01% (~ 0.0%)
usileVs 1
The following example is with a —— 3
control mode (FIFO, LIFO, rMaxFreq 50 Hz
Runtime). tMinFreq 30 Hz
CapMaxVs 25.0 (for 1 variable speed compressor,
. intemally calculated)
The following values were set to :
. . CapMinVs 15.0 (for 1 variable speed compressor,
show a hypothetical diagram: intemally calculated)
rRegCapacity 0.0...100.0
rCapacicy 15.0...100.0
uiDelayOn 1]
uiDelayOff 1]
xCtrlMode FALSE
romFreg 50 Hz
uiCapVs 25
uiCapOnOEs 25
; _:?!DD G‘L
m B |
S 3. sl
g & 90.04 T I
£ " a0 | e I
E - ! |
T0.04 _f.-" ] |
| CEE——— = i
0.0+ =i | |
-~ |
50.0 ’/l-"" : i |
= |
40,0 i I i [
e i | [
30.0 ' | I
J | I [ [
20.0 > el | | |
it e~ | ' ! l
10.04 r | | : : |
0.0 e e o
0% 15% 25% 40%  50% 65% 7% a0% 100% rSp
[ 1 ] L] 1
¢ A c2 A c3 A ca )
A b4 ' A" k"4
100.0%
-
&)
B
@
= D'D 1 1 1 T U ] T T :
0% 18% 25% 40%  50% 65% 7h% 90%  100%rSp
Q ! 'y
B
% ﬂ T T T T =
0% 25% 50% T8% 100%rSp
™
in
3 u I I 1 J 1 :
0% 25% 50% 75% 100%rSp
g
E1
% B L] 1 T i T :’
0% 25% 50% 75% 100%rSp
3
51
i
" ‘] T T T 1 T =:
0% 25% S0% 75% 100%rSp




Regulation With Hysteresis (rHys, rMinRange, rMaxRange)

The regulation with hysteresis is
more adaptive than the
regulation with delay because
the time before starting or
stopping a compressor depends
on the variation speed of the
value PID rSp

The value of rHys has more

priority than rMinRange and
rMaxRange.

Example regulation with hysteresis
(4 On/Off):
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If...

Then...

If the setpoint of the

PIDAdvanced rAualuy vanes fast, for
example when the machine is started or when
the load reduces significantly,

The time to start or stop a compressor is
reduced which improves the response time
of the system.

If the setpoint of the
PIDAdvanced rAnalog vanes slowly, for
example when the load is constant,

The time to start or stop a compressor is
longer which increases the stability of the
system.

If...

d—;}(—? | = MinRange

Then...
The last compressor stops by the value of
Mrﬁarrga-f%l

3

The last compressor will stop by the
setpoint=0.0 (:3u).

(s - rinRar
V20 ) e
Example A:
Parameter Value / Unit
rMaxRange 95%
rMinRange 5%
usiNbVs 0
us iNbOnOL £ 4
xCtriMode TRUE
rHys 5.0%
'y
— L1000
/| e\ |
3 2.5
= i | L 750
Vs X
# Cc3
25 ._/ ]
5004 1 / . - 50.0
125 . G2 )
. T Co oy SR L 250
i
/| e
o004 T T T T T -
0% 25%  50%  75%  100%  75% Sp
5]
B
%ol ! T T T T T ! >
0% ~263% 75%  100%  75% @ 50%  28%  2.5% 1Sp
o Fobdn "
0 1 rMinRange-(rHys/2)
T
T
) E— N E—
0% 25% 50%  75%  100% 75%  B0%  ~21.6% 0% rSp
Ly
% 0 ; . | . : | . >
0%  25%  50% ~737% 100%  75%  -~453% 25% 0% rSp
g
1
2o f -
0% 25%  50%  T5% 95% -69.0% 50%  25% 0% rSp

raxRange




Example B:
Parameter Value / Unit
rMaxRange 90%
rMinRange 10%
usiNbVs 1
usiNbOnOEE 3
#CrrliMode TRUE
tBys 10.0%
rM=xFreq 50 Hz
MinFreg S Hz
riomFreq 50 Hz
uiCapVs 25 (user unit)
uiCapOnOff 25 (user unit)
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Result: Maximum and minimum capacity (CapMaxVs, CapMinVs) of a variable speed drive, required

capacity rRegCapacity (output).

Parameter Scale [/ Unit

CapMaxVs 25.0 {for 1 variable speed compressor,
internally calculated)

CapMinVs 2.5 (for 1 variable speed compressor,

internally calculated)

rRegCapacity

5.0...100.0

[ "
fﬁ.D-_m.ifnRange-l% ‘

rCapacity

15...100.0

[ 5.0 = MinRange - | % J]




Example regulation with hysteresis (1 VS, 3 On/Off):

rhviaxRange
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Compressor Control

The Compressor Control provides the following purposes:
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The compressor can be operated in automatic, manual or in maintenance mode.

The integrated timers help to prevent the compressor from frequent switching.

The Compressor Control function block suppresses resonance frequencies to reduce noise and

increase compressor lifetime.

3 different operating modes: automatic, manual, maintenance

Quick stop of the compressor

Start/stop procedure enabled by the Compressor Management
Timers: uiMinOnTime, uiMinOffTime, uiMinCycleTime

Counts compressor operating hours for Compressor Management to decide Compressor Starts

Display remaining time: minimum on timer, minimum off timer, and cycle timer

Gathers all Alarm information by compressor to notify Compressor Management group

CONDENSER FAN MANAGEMENT

Condenser Fan Management works with a PID block (similar to the compressors) to control up to 6 Fan

Stages based on a 0-100% Setpoint. The primary fan is recommended using a VFD for optimum system

performance and steady head pressure. This enables the system for more stability and less compressor

cycling, tighter EXV bandwidth, and overall system performance.

The following methods for fan management
are provided:

Fan Stages Sequence Control

Fan Stages Status Management

Fan Stages Operation Hours Control

Fan Frequency Calculation

Fan Stages Increment / Decrement Timer
Fan Stages are controlled based on the
following sequences:

Sequence

Description

FIFO = First In First
Out

o The fan with the least operating hours is switched on first.

o The first fan which is switched on is also the first to be switched
off.

o Advantage: operation time is limited.

Runtime

o The fan with the least operating hours is the first fan to be
switched on.

o The fan with the greatest operating hours is the first fan to be
switched off.

o Advantage: balanced operation hours.

LIFO = Last In First
Out

v

o The parameter
usiPriorityStagel..usiPriorityStaged4 determines this
sequence.

o The first fan stage to be switched on is the first one in the
sequence.

o The first fan stage to be switched off is the last one that has
been switched on.

o Advantage: priority of fan stage usage can be sel.

o If fan stages have the same priority, the starting seguence is
based on the operating hours.

NOTE: LIFO MUST BE USED WHEN USING WITH THE OXFORD LPP SYSTEM FOR FANS TO WORK
PROPERLY WHEN A SPLIT VALVE IS PRESENT. Also, If the number of fans per stage are not equal, LIFO

mode is only available.
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Fan Status Management

If an input Alarm is set to TRUE, a fan stage has at least a non-operating fan, the function block assumes
that only 1 fan per stage is not operating. The function block re-calculates the capacity and adapts the
frequency setpoint and the number of running fans to compensate for the fan loss.

Fan Frequency Calculation
The fan frequency calculation is controlled by 2 modes specified in the xMode parameter.

Manual mode: xMode = TRUE
Automatic mode: xMode = FALSE

The following table provides an overview of the different modes:

Mode Description

Manual The fan speed signal is set to the frequency uiManualFreq and
the fan stages are controlled with the inputs =ManualStagel,
xManualStage?, xManualStage3 and xManualStaged.

NOTE: Take care that the frequency uiManualFreqg is set within
the specified ranges of the drive and that the input signals
¥ManualStagel, xManualStage2, x¥ManualStage3 and
xManualstaged are set to TRUE only if the fan stages are
present.

Auto o The fan frequency and the number of operating fan stages are
automatically calculated.

o When all fans are in operation, FanControlSignal is set as fan
speed signal after limiting between FanFregMin and
FanFregMax values.

o If xLowtloizetper = TRUE, the maximum frequency
uiFanFregMax is reduced by a value specified in the parameter
uilowNoiseMaxFreq.

Fan Increment / Decrement Timer
The FanMgmt function block controls the fan increment sequence by the delay time set in the input
parameters:

uiFanDelaylincr
uiFanDelayDecr

The FanMgmt function block differs the increment and the decrement sequence:

Sequence Description

Increment Sequence When the number of fans is incremented, if the timer
uibDelayFanIncr is active, the operating fan stages run at the
frequency uiFanFregMax.

Decrement Sequence When the number of fans is decremented, if the timer
uiDelayFanDecr is active, the operating fan stages run at the
frequency uiFanFregMin.
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Fan Stage Minimum OFF Time

The function block controls the minimum Off time of the fan stages. When a fan stage is switched off,
the timer uiMinOffTime is started. The fan stages are not available until the timer uiMinOffTime has
elapsed. If all the fan stages are not available, the function block starts anyway according to the priority
defined by the fan mode usiFanMode.

Fan Increment Sequence
The timing diagram below describes the incrementing sequence of the Fan Management:

Requ. stages

(calculated)
2 T
1 I {
0 | i
) ~&—— uiFanDelaylncr ———#! *
Ll
s tag
i -

If...

Then...

the number of required
fans is set from 0 to 1

o xCmdeStagel is switched on FanDelayCmd
o The next fan stage can be switched on only after the
uiFanbDelayIncr timer is complete

the number of required
fans is set from 1 to 2

xCmdeStage? is switched on after the time delay
uiFanDelayIncr is complete.

Fan Decrement Sequence
This timing diagram presents the decrement sequence of the FanMgmt function block:

Requ. stages
{calculated) L

-

f :

xCmde

Y

—— uiFanDelayDecs ——

]

I¥...

Then...

the number of required
fans is set from 2 to 1

o =xCmdeStage?2 is switched Off after the uiFanDelayIncr is
complete.

o The next fan can be switched Off only after the
uiFanDelayIncr timer is complete

the number of required

fans is set from 1 to 0

xCmdeStagel is switched Off after the uiFanDelayIncr is
complete.
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SENSORI MANAGEMENT DEVICE

Status

Home Page Screen — consists of two status options.

Status 1 — Displays information regarding individual compressors for both Low Temp, Medium Temp,
and Condenser Fan information.

Status 2 — Displays information regarding The LPP system pressures and temperatures.

0.E.5 status 12
Setroints [

SR arms [

M [lerts []
x Ext..Info [
| EJSEMSORI MEMT

v

Status 1
“PAGE 1”- MEDIUM TEMP COMPRESSORS “PAGE 2”- Low TEMP BOOSTER COMPRESSORS
Home| »
Crmrl Cmer2 Cmr3 Crrd Cmrl Cmer2 Cme3 Crrd
olFl glE S5lB 4&lE olfl olE S8 4§lE

F2 Cmre CmE? CmprS Cmr3 Cmre CmeyY CwreS

. - - - F - | - | F - | F - | E

olFl olE SlHE ofF 4E 4E &/E

/

Compressor (Cmp) display symbol represents an active compressor called by the “Compressor Control”.
This is only told to run by the management group. When this symbol is visible, the signal to run that
compressor through serial communication is sent to the Sensori Safety Device of that compressor. The
Value Beside it displays the proof back.
Value 1 = proof active.

NOTE: IF NO SYMBOL IS VISIBLE, REMEMBER TO CHECK ELAPSE TIMES AND DELAYS. See compressor
control further below.
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“PAGE 3”-CONDENSER

Condenszer {|}|

F1 F2 FX F4 F5 F&

o a8 S8 S 38 S
[ B.6H= Selit SU
SP[____@PSI [ 5]

F1-6 Display symbol represents an active fan when called by the “Condenser Management”.

Fan 1 will always be active (Variable Speed) before any other fan is active. This is explained above in the
Condenser Management section.

Below Fan 1 indicates the frequency (Hz) that is called for by the group. When the “max frequency” is
shown and the setpoint is still below the active Liquid line pressure, a second fan will be enabled when
called by the PID control, based on the priority fan.

Depending on the Number of Fans selected in the Management group, the Split SV (Condenser Split
Solenoid Valve) will be energized until the second half of the condenser is called by the PID. The Split SV
will never read “0” when there are no fans active on the second half of the condenser!

The SP (Setpoint) is the active setpoint of the PID control controlling the Condenser Management group

of Fans. Depending on the ambient conditions, this setpoint will change in a linear matter. See
Condenser Setpoints below for further information.

“PAGE 4”- MAIN STATUS

n

Comr MT 1)2[3]4|5]

Comr LT 1)234|5]

Cabinet Tme[ _B.0)F

Main Status screen displays the compressor Control status. This is where the Compressor elapse times,
and delays are displayed. See Screen “Compressor 1”.

Cabinet Tmp (Temperature)- Displays the control value of the electrical cabinet temperature to control
the cabinet fan. When the cabinet exceeds 75F, the cabinet fan will be enabled (see wiring schematic of

fan).
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NOTE: DAMAGE CAN OCCUR TO ELECTRICAL DEVICES IF THE FAN IS NOT OPERATING CORRECTLY!
NEVER PLUG ANY HOLES IN CABINET TO ENSURE PROPER AIRFLOW.

Cmp Cmd (Compressor Command) -::_' CDF’]F’I"‘ESSDI"‘ 1

g sent o the Sorvert compresson. [7] TP Status

Safety Device, along with the frequency CI’"lF‘ |:|'"|d

that is called to run. This is over Serial |:|‘-'|F- Fr‘-q

Communication. E 1 F’DFIT 1 M =
ElIFQftTime =
EIFClaTime <

Cme Status ?
1: Idle 291 HLARM
18: Starting

288 Eun

SE: 011 Recowverd

4H4: Storring 0K |

NOTE: OIL RECOVERY IS NOT USED ON OXFORD LPP! The system has been designed and tested that oil
recovery is not an issue.

When 99 is displayed as Cmp Status, the compressor is being told by the external “Sensori Safety
Device” that there is an alarm.

See the external device to find out what is alarming. This will also trigger the compressor management
alarm/alert to let the group know that the compressor is not available.
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Status 2
MAIN STATUS

Main Status |
Sus Ena % MT LP
Dalt Mon [ H|IPSI

LT LP L.L Press
BPSI HPSI

Sys Ena (System Enable)- This is associated to physical digital input 1 (see wiring schematic). When this
input is not seen, the value displayed will read 0, and the entire system will be off.

Volt Mon (Voltage Monitor)- When this function (see “Setpoints”) is enabled, the value will read 1, if the
physical digital input 2 (see wiring schematic) is true. If the function is not used, the value will remain 1,
even when the input is not seen.

MT LP (Medium Temperature Suction Pressure)- Value that is used to control the MT Compressor
Management through PID.

LT LP (Low Temperature Suction Pressure)- Value that is used to control the LT Compressor
Management through PID.

L.L Press (Main Liquid Line Pressure)- Value that is used to control the Condenser Fan Management

through PID.
£ }|

OAT | . H|F
Suction Tmr | . A|F
Dischargde TmrF | . A|F
L.L Tmr In HX |, H|F
L.L Tmr Out H¥[ @.8|F

OAT (Outdoor Air Temperature)- Used for Low pressure bypass, Condenser Management Setpoint, AND
Cold Weather MT System Check!

Suction Temperature, Discharge Temperature, Liquid Line Temperature in and out of Heat Exchange
Accumulator, are all display values for system information. Liquid temperature out is used to calculate
total subcooling as part of the system alarm when enabled. Values will display 0 when disabled.
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kd

=

Main Status

| e
e

Disch Press g
MT FID 5]
LT FID 5]
Subcooling H.0

T e

Disch Press — Discharge Pressure is used strictly for a display value for information and will display 0
when disabled.

MT/LT PID — This is the PID value output (or input to the Compressor management setpoint) for both
medium and low Temperature Compressor Management. A slow PID with small change is best to

optimize system performance and avoid unnecessary compressor cycling.

Subcooling- Total Subcooling of system. Liquid Temp Out HX MUST be enabled to read a value here.

Active MT SP [BIPSI
S5T Shit SP Rd « HI|F

SP Shit D1y =
SF Act D14 s

Cold Weather System Check

Active MT SP (Active Medium Temperature Setpoint) — Value that is displayed as the Control PID
Setpoint for Compressor Management MT to be used. This value will change if cold weather system
check is enabled! See setpoints for further information.

SST Shft SP (Saturation Suction Temperature Shift Setpoint Readout)- SST Setpoint based on the
desired Suction Pressure Setpoint for the Cold Weather System Check Function.

SP Shft Dly (Setpoint Shift Delay)- Delay count in seconds, before the Setpoint shift is active.

SP Act Dly (Setpoint Active Delay)- Shift Compressor Management Setpoint for x time or until
Termination SP from capacity.
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SETPOINTS

Setpoints are broken down in segments. Compressor Management, Compressor Control, Condenser
Management. Although the PID is separate from the Management groups, the values are found in the
Management setpoints. Sensor’s scaling is also found here.

C-:-NF- Hgmt= MT[J LT[

Come Cht1:MT[J LT
Condenser M3amt []

Sensors[] H':'WEI

SENSOR SETPOINTS

. Sensors Scaling .. Sensors Scaling .

Fan Spd®1[_@Ex2[ @ LT Suctxi[_ ®x2[_&
ROl w1 avz[m Bress viewvzad

CAO3 2 |

MT SLIE-‘LHII EI:“:EI E'l Li=uid ::-::1| BI:"‘:2| Bl‘
P |
i£§§§ W1l wVZ2] W) IT:ESiE} e |
Sensors Scaling .. Sensors Scaling .
AI3:Lisuid Press HI4: Disch Press |

Trans Low [ BlPzi Tranz Low [ HdP=i
Trans Hi [ BlPzi Trans Hi [ BlP=i

AO SCALING

Fan Speed for condenser primary fan scaling is set here. This is the scaling of the physical analog output
value as an INTEGER type.

For example. The default x values are set at 0 (X1) — 1000(X2) and y values are set at 0(Y1) — 600(Y2).
This wide range value gives more system accuracy for controlling fan speed.

MT/LT Suct and Liquid Press— Medium/Low Temperature Suction Pressure and Liquid Pressure are
paralleled out as a 0-5vdc analog output.

Al SCALING - Liquid and Discharge Pressure Transducer scaling set in PSI. Scaling is only for a 4-20mA
sensor!
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Sensor Enables Sensor Enables

Disch Press(AI4 2 L.L Tmr Out CAI9X H
OAT CAIS> Cabinet TmrCAI1AX W
Suct Tmr CAIG?
Dizch Tme CHI? 2
L.L Tmr In CRIS>

0 T 1 N

Sensor Enables — Al1,2, and 3 are imperative for the system to run normal operation. The above analog
inputs can be disabled if not used.

OAT will need to be enabled if using “System Check”. If no OAT is present, the Condenser Management
Setpoint will NOT ‘float” and the system will see the temperature at a value of 0. Be sure to set the min

and max values correctly for the desired Condenser Fan Management setpoint. The system will use the
“Fan Sp min” as your new setpoint.

L.L Tmp Out will need to be enabled when using “Subcooling Alarm.”
Cabinet Tmp will need to be enabled when a cabinet fan is being controlled (see wiring schematic).

NOTE: All Sensors will alarm if enabled only, however will not affect the operation of the system except
for the sensors described above.

Compressor Management Setpoints

NOTE: Compressor Management Medium Temperature Setpoints are only shown below since the Low
Temperature Setpoints are controlled the exact same. For more Detailed information on how this works,
refer to “System Overview”.

**The Low Temperature Group can be disabled if only Medium Temperature is used. **

Set LT Ena to 0 if no Low temperature application is used.
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Compressor Management MT Setpoints- 1

g, ComFr Mamt FPID >
Press SP HIPST

Hi Limit 5]
Lo Limit 5]
Deadband 5]
Fl | I| k| [ 5]

Press SP — This is the desired Suction Pressure setpoint that the PID group will read to control
compressor staging. Note that this value set will always be the default value when Cold weather system
check is enabled. Default Value: 18

Hi Limit — High Limit percentage of the PID. This is the maximum value The Compressor Management
will see. Be sure to set this value high enough that all compressors will be called for in the management
group. Refer to System Overview for further information. Default Value: 100

Lo Limit — Low limit that the PID will “ramp” down to. If a value greater that O is set, be sure the proper
minimum range and low limit values are set up in the management group. Default Value: 0

Deadband — Used to smooth out control behaviour. Value is set in PSI.

Example: Value set at 2PSI deadband meaning that the PID output percentage (Compressor
Management Setpoint), will not change when pressure is withing 2 PSI above and below PID Setpoint.
See graph below. Default Value: 0
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Proportional Gain rkp
Example:

p >0 Direct mode, for exampie, control for heating
Wp =0 The outpuls rAnalog and iknalog are set to 0.
wp <0 Reverse mode, for example, conirol for cooling (inverse control)

Integral Time uwiTi
Example:

uili =1

Fast integration time, causes a fast influence on the outpuls
ranalog and iknaslog.

uiTi = 10 10 fimes slower than the fast inlegration fime {3} and causes a
slower influence on the outpuls xanzleg and iknzleg
uiTi =0 uiTi is deaclivated

Derivate Time uiTd
Example:

uiTd = 1 The smallest damping, causes a high influence to the cutputs
rAnalog and iAnalog.

uiTd = 10 1/10 of the smallest damping, causes a lower influence on the
oulpuls rinzlsg and iinsleg

uiTd = 0 uiTd is deaclivated.

NOTE: In systems with dead time, uiTd should be sef to 0. The value of uiTd must be greater than the cycle time. If it is less than the cycle time, then the uiTd value is overwritten with the

value of the cycle time

P | D — Proportional, Integral, Derivative.
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It is not recommended changing these values on an Oxford LPP system unless discussed with a qualified
and trained technician. The default values have been fully tested on multiple applications and damage
can occur to compressors due to rapid cycling if set incorrectly! Default Value: P= -5, 1=500, D=0

NOTE: FOR PROPORTIONAL TO WORK IN COOLING MODE, THE P MUST BE A NEGATIVE INTEGER! The

PID is a separate “Block” From the Compressor Management and runs as an individual PID for a 0-100%
setpoint to the Compressor Management “Block”, based on suction pressure.

Compressor Management MT Setpoints- 2

< ComFr Mamt. FPID >

Auto Tune
Auto Tune Ual 2

**AUTO TUNE NOT AVAILABLE. RELEASE WILL BE IN FUTURE FIRMWARE.
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Compressor Management MT Setpoints- 3

- ComF Mamt > | cmp Mode - Compressor control sequence mode.
Cmr Mode ] Default Value: 2
Hum UFD k1 00: FIFO
Hum On~<0FF k1 ol: Runtime
Mom Fr= Hz | oxUFo
Minn Fr« HH=
Max Fr= bH= NOTE: IT IS RECOMMENDED USING “LIFO”

COMPRESSOR MODE WITH OXFORD LPP SYSTEMS. This mode has been tested fully for optimum energy
analysis and at maximum operating conditions.

Num VFD — Number of variable speed compressors. Default Value: 2
Num on/off + Num VFD <8  (TOTAL COMBINED NOT TO EXCEED 8 COMPRESSORS!)

Num On/Off — Number of on/off compressors. Default Value: 2

Num on/off + Num VFD < 8 (TOTAL COMBINED NOT TO EXCEED 8 COMPRESSORS!)
NOTE: PLC MUST BE POWER CYCLED AFTER SELECTING NUMBER OF COMPRESSORS VFD AND ON/OFF,
FOR SYSTEM TO TAKE EFFECT.
Nom Frg — Nominal Frequency Speed of the compressors (Hz) Default Value: 60
Min Frg — Minimum speed of the variable speed compressors (Hz) Default Value: 30

Max Frq — Maximum Speed of the variable speed compressors (Hz) Default Value: 60

NOTE: MINIMUM AND MAXIMUM FREQUENCIES ALSO SET IN “COMPRESSOR CONTROL”. ANALOG
SCALING WILL DIFFER WHEN CHANGED!

Compressor Management MT Setpoints- 4

<] o bome Mant 2] ompressors. pefaut vatuero
Ctrl Mode [H] o Delay '
LIFO Sex{1-52 1: Hysteresis

C 1 B I:4 B l:? E LIFO Seq - Compressor start sequence (priority in

2 K| C3 5] ca K sequencing mode LIFO).
CE B Cel @ NOTE: VARIABLE SPEED DRIVES HAVE THE HIGHEST

PRIORITY.
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Compressor Management MT Setpoints- 5

< ComF M3amt }
Car On-0FF[ B.8
Car UFD M.,
Min Fange
Max Fange
Hi Limit
Lo Limit

Cap On/Off - Capacity of the on/off compressors. This
Capacity is of each compressor. It is recommended to
size all on/off compressors the same capacity for
optimum performance and for the Management to
enable compressors based on true capacity. This value
is a number set from 0 — 100%. Default Value: 32

==
B

i

Cap VFD — Capacity of the variable speed compressors at 60 Hz. See “Cap On/Off”. Default Value: 18
NOTE: Notice the default values for the total number of compressors and capacities. Two on/off
compressors at 32% each (64% of the system capacity) and two VFD compressors at 18% each (36% of
the system capacity). This totals the full 100% system capacity.

Min Range — Low limit of the range. Refer to System Overview (Regulation with rMinRange and
rMaxRange) Default Value: 3

Max Range — High limit of the range. Refer to System Overview (Regulation with rMinRange and
rMaxRange) Default Value: 100

Hi Limit — High limit of the “PID” Output (This is the Setpoint of the Compressor Management 0-100%)
Default Value: 100

Lo Limit — Low limit of the “PID” Output (This is the Setpoint of the Compressor Management 0-100%)
Default Value: 0

Compressor Management MT Setpoints- 6

Sp Max Var - Maximum setpoint variation Time to

{ CDNP Hgl'"lt- :} increase/decrease the setpoint of 10%. O leaves the
SF Max Uar setpoint unchanged. It is possible to limit the slope of
Delag On E setpoint signal coming from PID to prevent too quick
Delag OFF E variation and consequently too fast switching on or off
Huzteresis the compressors (for example during first power on).

Hld Last CF'IF'_I_E The input Sp Max Var indicates the time necessary to

increase or decrease the setpoint of 10% value.
Default Value: 5

."-.'l.l'll.l'll.l'l

Delay On — Delay to increment the number of requested compressors (“Ctrl Mode” Set to 0).
Default Value: 15

Delay Off — Delay to decrement the number of requested compressors (“Ctrl Mode” Set to 0).
Default Value: 1

Hysteresis — Hysteresis to increment and decrement the number of requested compressors (“Ctrl
Mode” Set to 1). Default Value: 10
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Hld Last Cmp — Hold Last Compressor On, even if shut off is requested. Used for Pump Down procedure.
Not recommended using on Oxford LPP systems, as this will generate an alarm on the Sensori
Compressor Safety Device. Default Value: 0

Compressor Management MT Setpoints- 7

Scaling >
HIi: Al1l Scaling (MT Suction Pressure Read)
LF Tran=s Low EPE i - LP Trans Low. Default Value: -14.5
LF Trans Hi EF‘E i - LP Trans Hi. Default Value: 300

EM3558 Ena k1
Wolt Mon Enal @

EM3550 Ena — Schneider EM3550 Energy Meter Enable. Set to 1 when using Oxford LPP System. This
will enable Modbus communication. The address of the Energy Meter MUST be set to address 17 and
be the last device (see wiring schematic).

Set the Energy Meter to the following Communication settings...
Address 17
Baud Rate 38400 b/s
Even Parity
8 Data Bits
1 Stop Bit

No Data will be able to read on the display screen of the Main Management PLC. This is strictly for
Oxford LPP Main HMI/IPC for reading and trending energy data. Default Value: 1

Volt Mon Ena — System Voltage Monitor Enable. When set to 1, Voltage Monitor physical digital input
(see wiring schematic) must be true, or alarm will be triggered. When set to 0, the voltage input will be
bypassed internally, and display a true status variable. Default Value: 1

Compressor Management MT Setpoints- 8
Cold Weather System Check Overview

This feature is used for Low Pressure Refrigerants during Off cycle time. Use when ambient
temperatures are below System SST, preventing Compressor Management to request a compressor.
When the system is off and no compressors are running, refrigerant pressure will drop below the
Compressor Management PID setpoint and no call for “PID” will be sent to the Management Group of
compressors.

When enabled, this is prevented by the system comparing the “SST SP” selected and the ambient
temperature. When the ambient drops below the SST setpoint AND no requested compressors are
calling on the Management AND the Suction Pressure is below the active PSI setpoint set, the system
will start to count.

When the Shift Dly set expires, the system will shift the Suction pressure setpoint to the Compressor
Management Group for Act Dly time. This will drop the setpoint to the PID to force compressors to be
requested on and build system heat and run-in normal condition.
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NOTE: Make sure to Enable “Low Pressure Bypass” on Compressor Safety devices for this application to
work properly. OUTDOOR AIR TEMPERATURE is shared over Modbus communication for Sensori Safety
Devices! OAT AND “Ena” MUST Be enabled (set to 1) to use this feature.

Compressor Management MT Setpoints- 8

< Coald Weather

Sustem Check Ena — Enables Cold Weather System Check Default
Ena |__E|'| Fef TaFre 5] " Value: 0 (BE SURE TO ALSO ENABLE OAT!)

SST SP bIFSI
Car Term ]
SP Shift HIFS ]

Dla: Shift [ Bm Bot] Bm

Ref Type — Select Refrigerant that is being used. Default Value: 16(R513a)

0=R22 13 = R448A
1=R134a 14 = R427A
2 = R404A 15 = R450(N13)
3 =R407C 16 = R513A
4 = R410A 17 = R449A
5 = R407A 18 = R1234yf
6 = R407F 19 = R454B
7 =R290 20 = R454C
8 = R507A 21 = R455A
9 =R717 22 = R434A
10 = R723 23 = R442A
11 = R1234ze 24 = R32

12 = R744 255 = R515B
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SST Setpoint — Saturation temperature setpoint in PSI. Set this pressure for cold ambient conditions to
compare. When the ambient is less than this Saturation Temperature (converted internally from
Pressure setpoint), the system will go to its first mode of system check. Default Value: 10 (Min -10, Max
50)

Cap Term — Set a value at which the required capacity from the Compressor Management will terminate
the “SP shift”. When the required capacity of the Compressor Management has reached the “Cap Term”
setpoint, the system will return to its original suction setpoint for the PID to regulate. Setting this value
higher than what the Compressor Management will call for will result in a termination strictly on time/
“Act Dly” time expires. Set value to 101 if terminated only on time. Default Value: 25 (Min 0, Max 101)

SP Shift — Set the Suction pressure that will be necessary to shift at for “Act Dly” time. Be sure to set this
value low enough that the Compressor Management PID will call for a percentage of compressors. If the
value is not set lower than what the actual suction pressure stands, the system will stay off. Default
Value: 0 (Min -15, Max 50)

Shift Dly - Time delay count before the setpoint active Shift process is enabled. After “Shift Dly” time
has expired, the setpoint will go into setpoint shift mode. Default Value: 45 (Min 10, Max 120)

Act Dly — Time Delay count that the system stays in shift mode for unless terminated elsewhere. Default
Value: 45 (Min 0, Max 10)

Compressor Control Setpoints

NOTE: Compressor Control Medium Temperature Setpoints are shown below and the Low Temperature
Setpoints are controlled the same way. For more Detailed information on how this works, refer to
“System Overview”. See Table “Modbus Addressing”

o

MT Comrressor Ctrl

i
i

MT Compressor 1 Control Setpoints- 1

Comr 1 Chtrl SF [

s

Cmp Prf Ena — Enables Compressor Proof Alarm.

ComF I'"I-a When Proof alarm occurs, a manual reset is required
Crmr Prifs: EHED 1 at the PLC device. Set to 0 if no proof alarm is being
ComFr Mode [ used and 1 if present (See wiring schematic for proper

ComFr Min SFP| H.
Strt Time
Stor Time

Digital input configuration). Default Value: 0

Cmp Prf Dly - Time Delay set before Compressor
Proof Alarm will occur. Default Value: 120s

= G
bin o~

Comp Mode — Compressor Mode control of the compressor: Default Value: 1



Page |35

01: automatic - Runs the Compressor based on setpoints and command from the Compressor
Management. Timers and alarms are enabled.
02: manual — The Compressor is controlled with Manual Setpoint and Manual Command. Timers
and alarms are enabled.

03: maintenance - The Compressor is controlled with Manual Setpoint and Manual Command.
Timers are disabled and alarms are enabled.

Comp Min SP — Minimum set-point that corresponds to the “Min Frequency”. Default Value: 0

NOTE: COMP MIN SP MUST BE LOWER THAN 100.0%.

Graphic below represents “Comp Min SP”
uifreq (Hz) A

uiMaxFreq === = === ——————— 71_

viMinEreq —/

& iSetp (%)

é b s e

0 iMinSetp

Strt Time — When The compressor receives a command from the management to run, the Compressor
will go to “Max Freq” for x “Strt Time” set. Set this value to 0 if comp speed is based on setpoint when
initial command is set. Default Value: 0

Stop Time — When the compressor has no command from the management, the Compressor will go to

“Max Freq” for x “Stop Time” set. Set this value to 0 if compressor speed is based on setpoint when
command is stopped, therefore, no command equals no compressor. Default Value: 0

MT Compressor 1 Control Setpoints- 2

| Comr 1 Chtrl SF
Min On Time g
5]

Min On Time — Minimum time the compressor will
stay running. Default Value: 25 (value is different on
all compressors)

Min Off Time
Min Cal Time
H 1N FI"'E'“I E = E Z| Min Off Time — Minimum time the compressor is
Max Frexy . Z  stopped. Default Value: 30 (value is different on all

Man CmdBlMan SP_B.8]% compressors)

T T i in

Min Cyl Time — Minimum time between 2 consecutive starts of the compressor. Default Value: 30
(value is different on all compressors)
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Min Freq — Minimum frequency of the compressor that corresponds to the minimum set-point.

Default Value: 30
NOTE: MIN FREQ MUST BE LOWER THAN MAX FREQ.

Max Freq — Maximum Frequency of the Compressor. Default Value: 60

Man Cmd and Man Sp — Manually command the compressor (Set to 1) to the manual Setpoint set in
percentage.

Condenser Management Setpoints

Condenser Management only enabled when a MT Compressor is calling to run. The first Fan will be
active when the PID starts to react at start up. After the Condenser Fan Management has been enabled
and the PID is at O, the primary fan will not shut off (Physical Digital Output) and run minimum speed set

on the VFD/Fan Management minimum frequency.
A Voltage Monitor (Physical Digital Input) or System Enable (Physical Digital Input) will also disable the

function.

< Cond Mamt "

Setroint Float:
Farn SF Min
Fan SF Max
OAT Min
OAT Max

=7
=7

=2l

Condenser Fan Management Setpoint Float

Condenser Fan Setpoint Float is always enabled and is used to float the setpoint of the Condenser
Management based on ambient temperature in a linear way. When ambient falls below the “OAT Min”
value, the Condenser Fan Management setpoint will be the “Fan Sp Min.” When ambient is above the
“OAT Max” value, the Condenser Fan Management setpoint will be the “Fan Sp Max.”
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Condenser Fan Management Setpoint (PSI)

Fan Sp Min — Minimum Condenser Fan Setpoint to float. Default Value: 60
Fan Sp Max — Maximum Value the Condenser fan Setpoint will reach to float. Default Value: 120
OAT Min — Minimum Outdoor ambient temperature. Default Value: 50

OAT Max — Maximum Outdoor ambient temperature. Default Value: 90

Condenser Management Setpoints-1

£ Cond M3amt FPID [
Hi Limit 1 Hi Limit — High Limit percentage of the PID. This is the
Lo Limit. 5] maximum value the Condenser Management will see.
Deadband 5] Be sure to set this value high enough that all fans will
be called for in the Management group. Refer to
System Overview for further information. Default
PI Bl II BI DI BI Value: 100

Lo Limit — Low limit that the PID will “ramp” down to. If a value greater than 0 is set, be sure the proper
minimum range and low limit values are set up in the management group. Default Value: 0

Deadband — Used to smooth out control behaviour. Value is set in PSI. Example: Value set at 2PSI
deadband meaning that the PID output percentage (Condenser Management Setpoint), will not change
when pressure is withing 2 PSI above and below PID Setpoint. Default Value: 2

P I D — Proportional, Integral, Derivative. It is not recommended changing these values on the Oxford
LPP system unless discussed with a qualified and trained technician. The default values have been fully
tested on multiple applications and damage can occur to fans due to rapid cycling if set incorrectly!
Default Value: P= -1, 1=300, D=0

NOTE: For Proportional to work in cooling mode, the P must be a negative integer!
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Condenser Management Setpoints-2

< Cond M3amt > . .
LwNs Op — Low Noise Operation. If XLwNs Op =1, the
LwH= OF 5] ) P "
Hum St.a 5] maximum frequency “Freq Max” is reduced by a value
Murm Fan: specified in the parameter “Lw Noise Max Freq”. Default
. Value: 0
Stall ¥ StaZ] W aie
gtgg g Etgg g Num Stg — select the number of fan stages that will be

used. Select only 1, 2, 4, or 6 stages. Default Value: 4

NOTE: If 4 Fans are selected, the condenser split solenoid valve will be energized when stage 3 or 4 is
requested to run. When 6 Fans are selected, the condenser split solenoid valve will be energized when
stages 4, 5, or 6 is requested to run. See wiring schematic for Digital output wiring.

-

£

@

w

-

£

& o

w £
o
[

See diagram of condenser configurations.
Num Fan Stg 1-6 — Number of Fans per
stage. For simplicity, keep 1 fan per stage
active. See System Overview for further
information. Default Value: 1 for each
stage (min 1, max 12)

Fan 2
Fan 3

Fan &
Fan 6

-
£
1
w
" - -
& £ £
a @ o
[ [ w

Condenser Management Setpoints-3

< Cond Mamt

B

Fan Mode - Fan On/Off sequence mode. See System
Fan H_l:ldE' . E Overview for more information. Default Value: 2
Priorta:s 0 FIFO
St'gl B St'EIE _E 1 Runtime
Sta3 W Stad 2LIFO

St.93

[ 6|

Stag

5]
[ &

Priority Stg 1-6 — Choose priority of Fan stage. Only available in LIFO mode. See System Overview for
more information.
Default Value Stg 1: 1, Default Value Stg 2: 10, Default Value Stg 3: 40, Default Value Stg 4: 50, Default
Value Stg 5: 80, Default Value Stg 6: 100. (min 0, max 255)



Condenser Management Setpoints-4

<

1:[ | 2:[ & 3: [ 5
s:CH5: a6 a
Man Fra[B.8Hz

Cond Mamt
Marn Mode
Man S5t9

Condenser Management Setpoints-5
See System Overview for further information on all Parameters.

g,

Cond Mamt

k1
Fa Mn[ B.8] Fa Mx[ B

Lw H=s Mx Fo

[>]

Fan D19 Incr
Fan D19 Decr

Min Off Time
Hazteresis

5]
L]

=
=
=

5]
5]
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Man Mode - Manual Mode if value is set to 1. Setto 0
for Automatic Mode. Default Value: 0

Man Stg 1-6 - Select 1 where fan stage is necessary for
manual mode. Default Value: All 0

Man Frq - Select the manual frequency that is
necessary to run VFD speed. Default Value: 0

Lw Ns Mx Frg — Low Noise Max Frequency Setting.
Only Used when “Lw Ns Op” is enabled. Default Value:
5

Fan Dly Incr — Delay to increment the number of fan
stages. Default Value: 10

Fan Dly Decr — Delay to decrement the number of fan
stages. Default Value: 10

Min Off Time — Minimum off time of the stages. Default Value: 10

Hysteresis — Hysteresis of the fan stages. Default Value: 100

Fg Mn — Minimum Frequency. Default Value: 5

Fg Mx — Maximum Frequency. Default Value: 60
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Condenser Management Setpoints-6
| Subcoolind Alm
Subcool Alm Ena[_©]

Subcool AHlm SF « H|F
Subcool Alm D1y "l

Subcooling Alarm

Subcooling alarm’s main purpose is to detect a low refrigerant situation. When “Subcool Alm Ena” AND
Liquid line Temp Out of HX accumulator (Al9) is set to 1, the Function looks first for a running Medium
Temp Compressor. When any compressor is requested on, the “Subcool Alm Dly” starts to count if the
total subcooling is below “Subcool Alm SP”. The System uses the Main liquid line Temperature out of
the HX Accumulator and the Main Liquid line pressure to Calculate total subcooling.

Subcool Alm Ena — Set to 1 if using subcooling alarm, 0 is disabled. Default Value: 0

Subcool Alm SP — Subcooling setpoint at which the system will alarm if below this value for “Subcool
Alm Dly” time. Default Value: 4 (Min 0, Max 20)

Subcool Alm Dly — Alarm delay set before system alarm is triggered. Set in minutes. Default Value: 60
(Min 5, Max 120)

Condenser Management Setpoints-7

Igl Fan Prf _Alarmps
1 Prf: Enap|lla

FZ Prf: Enap|Dla
FZ Prf: Enap|Dlg
F4 Prf: Enap|Dla
FS Prf: Enap|Dlg
F&E Prf: Enap|Dlg

Select all desired Fan Proof alarm enables with a value
of 1.

Dly — Delay in seconds before the system alarms when
no proof is present.

) g T 1
LB TURR R U l.l'lﬂ

< 2caling |

AI3: |

L.L Tran=s Lo E F=i a3 Scaling (Liquid Pressure Read) —
L.L Trarn=s Hi IEPS 1 Pressure Trans Low. Default Value: -14.5

- Pressure Trans Hi. Default Value: 300




ALARMS

‘{ Hlarms Ext.Alm

MT Compressors[]
LT Compressors[]

Cond Fans (] ke
Sensors [ e

Uolt MonE] Comm O] EY

\ Voltage Monitor Alarm Indication
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Flashing Red LED Light on the Sensori Management
Display Represents an alarm is active. Yellow/Amber light
represents an Alert is active. When the alarm symbol is
present, this indicates where the alarm/alert is situated.

Ext.Alm (External Alarm)- Used for an external alarm from and other device to display on Management.
This variable is used as Al12 as a dry contact digital input ONLY! (See wiring schematic). Alarm is linked
through Oxford LPP HMI for Email Notification of any external device not part of the Sensori Platform.

MT Compressor Alarms

*LT COMPRESSOR ALARMS ARE SAME ID AND VALUES AS EXPLAINED IN MT*

Alarm Cause

Effect

The parameler zSp is not set within the specified range.

The compressors are not

The parameler usiCompMede is not set within the specified
range

operating.

The paramelers usilifoSeqCl, usiLifoSeqC2,
usilifoSeqgC3, usilifoSaqC4 are not set within the
specified range

The paramelers usiNbOnOff and usiNbVs are not set within
the specified range or

(usiNbOnOff + usiNbVs) > 4 or

usiNbOnOff + usiNbVas) = 0.

usiNbOnCff > 0 or usiNbVs>0 and
rHomFreq <= 0.0 or rNomFreq > 500.0.

usiNbVs = 0 and

rMinFreq <= 0.0 or rMinFreq > 500.0 or
rMaxFreq <= 0.0 or rMaxFreq > 500.0 or
rMaxFreqg < rMinFreq.

usiNbOnQOff >0 and
uiCapOnCff <= 0 or
uiCapOnO£f>1000

usiNbVs > 0 and
uiCapVa <= 0 or
uiCapVs > 1000

rMinRange > 99.90 or rMinRange <= 0
rMaxRange > 100.0 or rMaxRange <= 0§
riMinBangs > rMaxRangs

)
oo
DD
Mo

The paramelers uiDelayCn and uilelsyOff are not set
within the specified range

The parameler zHys is nol sel vathin the specified range

All the compressors are in alarm state.

Bit
Cme Mamt Alm :
Mamt. ID 5] 1
[ HR=tE
FID ID H||F=t -
Prf Alm[Oren)fy
3
Mgmt Id - The output Mgmt Alarm
ID represents a value from 0 to 15, P
whereby each bit represents an
alarm. 5
The bits and their description are
described in the following table: 6
7
8
9
10
1
12

System Clock Alarm, the value of the controller clock is not
valid, for example 0:0:0:0:0:0.
The internal calculation requires a valid value

13..15

Reserved
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PID ID - PID alarm ID. The output Alarm ID represents a value from 0 to 15 whereby each bit represents a detected alarm. The
table contains the bits and their description:

Alarm Bit Alarm Cause Effect
0 Application cycle time is greater than The oulpuls rknalog and
2000 ms iknaleg are sel to O
1 Invalid value for the parameters
(rHighLimit, rLowlimic)
2 Invalid value of the parameter
rDezdband
3 Invalid values of the paramelers r¥p
uiTi of uiTd
415 Reserved -

Prf Alm — Open page for Condenser Fan proof alarms and resets

CmrF
CmF
CmrF
CmF

<1 MT Comr Hlarms

s

5

=

Condenser Fan Alarms

g
Mamt.

Cond M3mt Alm
1D H|

PID ID| B [F=1]E]
Prf Alm([Oren ]

Value of 1 indicating an alarm is present.

Rst = Manual Reset

Mgmt ID - The Alarm ID output represents a value between 0 and 7, whereby each bit represents a
detected alarm. The bits and their description are described in the following table:



Alarm Bit | Alarm Description Resuit

1] The value of the parameter usi¥NbStage is not set Function block is disabled
within the specified range.

1 The minimum frequency is greater than the maximum Function block is disabled.
frequency (uiFanFreqgMin > uiFanFregMax)

2 The value of the parameters Funcfion block is disabied.
usiNbFanStagel. usiibFanStaged are nol sel within
the specified range.

3 The value of the parameler usiFanMode is not set Function block is disabled.
within the specified range

4 The value of the parameler uiHysteresis is nol set Function block is disabled.
within the specified range.

5 The value of the parameler uiFanFreagMin is not set Function block is disabled
within the specified range

6 The value of the parameter uiFsnFregMax is not set Function block is disabled.
within the specified range.

T The number of fans per siage usiNbFanStage, IS Funcfion block is disabled
differeni and the fan mode usiFanMode is not equal fo
2 (LIFO mode).

PID ID - See “PID ID” previous in “MT Compressor Alarms”

Prf Alm - Open page for Condenser Fan proof alarms and resets
Value of 1 indicating an alarm is present. Rst = Manual Reset

Fan
Fan
Fan
Fan

£ Cond Fan Hlarms

1 Prf
2 Prf
3 Prf
4 Prf

Sensor Alarms

Failed Sensors indicate a value of “1”.

£

Failed Sensor |[>||<

MT Suct Press
LT Suct Press
L.L Press
Discharge Press
Outdoor Tme

Failed Sensor

MT Suct Tme
Lischarge Tmr
L.L Tmr Ihn

L.L Tmr Out
Cabinet Tme
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**NOTE: Only Al1( MT Suction Pressure) and Al3 (Liquid line Pressure) will disable the MT Compressor
Management and Fan Management when failed. Al2 ( LT Suction Pressure) will disable the LT
Compressor Management when failed.
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No other sensors will disable these groups when failed. Liquid Temp Out will impact the subcooling
alarm if enabled. Outdoor Air Temperature will be important for Low pressure Bypass if enabled
(Modbus integer to Sensori Safety devices) and will also be used for “Cold Weather System Check” and
“Fan SP Float”. All other Sensors are strictly a read value, more importantly used with Oxford LPP system
and HMI for trending information.

Comm (Communication) Alarms

Z Comm Alarms |

CrE LT Cmr 1[ ]
CrF |
CrF

CmF
CmF

NP GBI

Communication Alarm is indicated with a value of “1”. This is over Modbus serial (see wiring schematic).
When Communication is lost to a device, the system is scanning and looking for a present value. This will
slow the system read and writes down if a device is configured and not present.

If the Main Sensori Management Does not see any present value from a Modbus device within 30
seconds an alarm will trigger.



ALERTS

<

Main Hlerts

MT Cmre MaImt
MT Cmr FPID

LT Cmr Mamt
LT Cmr FID
Farn Mamt

]
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All Values display an ID to depict the alert active

MT/LT Cmp Mgmt Alert — In the event of an alert, the
still available compressors are running and the output
Alert ID gives some indications about the alert. The
Alert ID output represents a value from 0 to 15,
whereby each bit represents an alert.

Fan FID

5]

The bits and their description are described in the following table:

Alert Bit Alert Cause Effect

0 Operafing hours of compressor 1 > 16,700,100 At 16,700,100 operating hours.
the value is frozen and the
AFB cannot caiculate with the
real operating hours of
compressor 1.

1 Operating hours of compressor 2 > 16,700,100 At 16,700,100 operating hours
the value is frozen and the
AFB cannot calculate with the
real operating hours of
compressor 2

2 Operafing hours of compressor 3 > 16,700,100 At 16,700,100 operating hours,
the value is frozen and the
AFB cannot calculate with the
real operalting hours of
compressor 3.

3 Operating hours of compressor 4 = 16,700,100 At 16,700,100 operating hours,
the value is frozen and the
AFE cannot calculate with the
real operating hours of
compressor 4

2 Compressor 1 is in alarm state or not in auto mode Compressor 1 is swilched off
and another available
compressor is started

L~ Compressor 2 is in alarm state or not in auto mode Compressor 2 is switched off
and another available
compressor is started

] Compressor 3 is in alarm state or not in auto mode Compressor 3 is switched off
and another available
compressor is slarted.

7 Compressor 4 is in alarm state or not in auto mode Compressor 4 is swilched off
and another available
compressor is started

8 usiCompMode This controlled parameler has been Present modifications are not

modified, which reguires a machine restart The new active. The function block uses
configuration parameter is effeclive only after restart of | the previously set values
the function block.
9 xCtriMode These confrolled parameters have been
modified. which requires a machine restart The new
configuration parameter is effective only afier resiart of
the function block.

10 u=ilbOnOff of usiNbVs=: These conirolled
parameters have been modified, which requires a
machine restart. The new configuration parameter is
effective only afler restart of the funclion block.

11..15 Reserved -
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PID Alerts — All PID alerts are similar. The output uiAlertID represents a value from 0 to 15 whereby

each bit represents a detected alert. The table contains the bits and their description:

Alert Bit Alert Causze Effect
0 Invalid value of the input rinalog and iknalog oufpuls are
rManualValue set to rHighLimit Of rLowlimit
1 rLowlimic is equal fo rHighLimic rinaleg and iknalog oulputs are
sel fo rLowLimit
2 Autotuning is active, the input rinaleg and iAnzlog outpuls are
xButoTune is set to TRUE st to rRZutoTuneValue
3 rKp is set fo 0.0 rAnaleg and iZnalog oulpuls are
set to 0.
415 Reserved -

Fan Mgmt Alert — The uiAlertID output represents a value between 0 and 65535, whereby each bit

represents an alert. The bits and their description are described in the following table:

Alert Bit Alert Description Resuit
1] A controlled parameter has been modified The new Present modifications are not
configuration parameler is effective only afier a restart aclive. Function block uses the
of the function block. previously sel values
List of the lalched paramelers:
o usiFanMaode
o uiFanFregMax
o uiFanFreqgMin
o uiHysteresis
o usiNbStage
o usiNbFanStagel
o u=siNbFanStagel
o usiNbFanStage3
o usiNbFanStage4d
o usiPriorityStagel
o usiPriorityStagel
o usiPriorityStage3
0 usiPriorityStaged
1 The value of the input uiFanCntrlSignal is not sel | The value is limited
within the specified range.
2 The value of the parameter uilowNoissMaxFrag is The value is limited
nol set within the specified range

3 The value of the parameler uiFanDelayIncr is not Function is in operation with

set within the specified range. limited performance.

< The value of the parameter uiFanDelayDecr is not Function is in operation with

set within the specified range. imited performance.

5 xStagelAlarm inpul is active An fan of the stagel is in alarm
staie, the fan loss is
compensated.

6 ®Stage2llarm inpul is active An fan of the stage2 is in alarm
stale, the fan loss is
compensaied.

T xSzage3Rlzrm input is aclive An fan of the staged is in alarm
stale, the fan loss is
compensated.

i xSuagedAlsrm input is aclive An fan of the staged is in alarm
state, the fan loss is
compensated.




EXT INFO
“

IP: G 8 &

5]

[£] PARAM file copwd:

Ta [|[Frm|USE
Status

Set IP Address.
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Oxford LPP System must use address 192.168.2.172
for connectivity to HMI.

Parameter USB Backup and Restore- Insert USB and select “To” to backup all Eeprom
parameters/Setpoints in Sensori PLC. Recommended to leave copy on site with PLC in case of future
problems. To Restore Setpoints into a new PLC, simply insert USB with backup file and select “Frm” Usb

to input USB eeprom files.

Modbus Addressing

The table shows the Modbus Serial
Addressing for the compressors to
connect to the Sensori compressor
safety devices. These address values
are fixed and cannot be changed.
When enabling the compressor in
“compressor control setpoints”, the
Sensori Management will look for
the address once the system is
power cycled.

All Device Baud Rate = 38400 and
Parity = Even.

Modbus Addressing Table
Device Name Modbus Address
Sensori MT Compressor 1 Safety ol
Sensori MT Compressor 2 Safety 2
Sensori MT Compressor 3 Safety 3
Sensori MT Compressor 4 Safety 4
Sensori MT Compressor 5 Safety 5
Sensori MT Compressor 6 Safety [
S.EDEEI'L MT Compressor 7 Safety 7
Sensori MT Compressor 8 Safety 8
§gﬂsﬁ9*rjd LT Compressor 1 Safety 9
Sensori LT Compressor 2 Safety 10
Sensori LT Compressor 3 Safety 11
Sensori LT Compressor 4 Safety 12
Sensori LT Compressor 5 Safety 13
Sensori LT Compressor 6 Safety 14
Sensori LT Compressor 7 Safety 15
Sensori LT Compressor 8 Safety 16
EM3550 Energy Meter 17
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2. SENSORI™ CASE MANAGEMENT With VEV (m172-181/0)

STATUS
Status Indication Screen SYMBOLS VISIBLE MEANS THAT STATE IS ACTIVE

Cool Come Fan Defrost
¥ g & &
UEY Man D .t
W SoeEns M 4G

Man Dr — Manual Door Open Indication Sys Ena — System Enabled Indication: System
(Refer to Manual Commands for Operation) enabled by Digital Input (refer to wiring
schematic)

VEV Command active = Digital Output 5 active. This is used for a wired refrigeration command.

STATUS MENU SCREEN

Room-Case [
LIEL
Marual Cmds O
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Case/Room Status Screen

A CasesRoom !
CasesEm TmF .

Lef Coll Tme H.A
TemFr 1 M0
Temr 2 H.A
Temr 3 H.A
Felatiwve Hum H.A

Case/Rm Tmp — depending on number sensors and “Temp Rd Md” selected in Setpoints. This will show
the combined method of case/product temps. If only one temp active, Temp 1 will display the same, and
all other temps will display 0.

Relative Humidity only if present, O if not.
Count Delays until Defrost/Drip expires based
on time set in Setpoints menu.

Hﬂﬂ'ﬂﬂ'ﬂ'l-’

Ca=asFoom 5 ‘ Door Open: d.ispla'ys When physical DigiFaI
[:' D input (Door Switch) is active. Door Delay is based
Qo Fh v on time set in setpoints for open and close for

oo Dla Cht
Clean Active
Clean Cht
Defrost Cht
DriF Cht

counting.

Clean Active: displays when system in clean
mode. Clean Count until clean has expired.

nwmm

"{_ EEEEERDDN Farj/EVaporator Fan Thermal (If Present) — 1 = okay,
0 = Trip or not present (Physical DI)
Fan Therm 5]

Fan Uariahle E El_'_.: Fan Variable Speed indicates if it is enabled and
. the percent active(0-10vdc = 0-100%)
Fan Spd High[ O

Farn SEd Low _ﬁ Fan Speed High/Low Indication (Further info in
. “Setpoints”)
Anti Swt HLrs 5]

Anti Swt Htrs (Anti Sweat Heaters) — displays if heater is active (Physical DO, see wiring schematic). This
is generally only used for door anti sweat heaters on a display case and is currently not an option for the
M172-4210 version.



Vev Status

[£] UEU1 Reads

Frr-obe Temr |0
Saturat.ion M0
SUFerheat. M0
Fef Press 5]
Lglue X =]

Manual Commands

Marwal Command

[F]Daor Mode[ 5]

Mar [:.E.r,ﬂil Ste Def
)

Emer Def Q‘E\ 0K |
\

Push Button and indication for being active
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Refer to manual with EEV driver for more info
on screen. (Page 76)

Door Mode — 0 = Auto mode. This mode is
waiting for the physical Door switch (Dl), to be
active before the count will start. When a count
has expired, based on setpoints set for Door
open/Close delays, the system will shut off.

1 = Manual Door open mode. Set this to 1 if
system is to manually be shut down.

Manual Defrost — Listens to both time and defrost coil temperature, whichever comes first. Minimum

defrost will be active.

Emergency Defrost — Only listens to the maximum time set in Setpoints menu. This will not look at

defrost coil temp.

Stop Defrost — Can be used anytime the system automatically or manually is put into defrost. Drip time

will occur after this is pressed.
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SETPOINTS

CDNPFESEDF
Room~Case
LIEL

E-:If From HMI

Alarm []

/

**NOTE: This value must be set to “0” if setpoint changes (that also have access from the remote HMI
(DCL)) are being made. If Value is set to “0”, certain setpoints will not allow you to change!!!**

0]

LGID

Refer to Sensori Compressor Safety Manual for Information on Compressor Setpoints.

Refer to Sensori Safety and VEV Manual for Information on VEV Setpoints.
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Case/Room Setpoints
Setpoints on both the M172-4210 and M172-1810 are the same, however, the screen configuration is
different. The M172-18I0 has added functions for Number of Sensors and Anti Sweat Heaters.

[£] Case Setepnts [F] [£] Case Setentz [Z]

Humber Sensors 9 Mix SP | H.H|F
FTenr Rd Mode [_H] [FISP Mode[ o
[FRoll Av 1w [ Hs= Temr SP | . HlF
Remote HMI Temr DB K. K|F
Present EH Read Enable [ H]

If using the M172DCL display HMI select 1. If no

remote display is used, select 0 and reboot

PLC! THIS IS SET IN AN INITIALIZE TASK AND SYSTEM Mix SP When “Temp Rd Mode” = 4
MUST HAVE POWER RESET IF SET TO 0.

Setpoint Mode

Number Sensors used for Selected Temp Rd Mode. 0 = Deadband is Centered of Setpoint
**4 Sensors Max for Case Control M172-4210. 3 1 = Deadband is equally above and Max for
Sensors below Setpoint Case Control 1810**

2 = Setpoint plus Deadband

Temp Rd Mode 3 = Setpoint minus Deadband

0 = Actual Average Value (No Roll Average)

1 = Average (Roll) Relative Humidity only if using. This is read out
2 = Max (Roll) only and has no effect on system operation.

3 = Min (Roll)

4 = Mix (Roll) *MUST ONLY SELECT 2 SENSORS* This will indicate a failed sensor alarm and flash
*Mix Temperature used primarily with a Product the red LED if open.

Temperature probe. Set Mix Setpoint to the % of
Probe Read 2 (Product) for which the combined
temperature will use to read for Control Temp.
Example:

Temp Rd 1 (Room Temp) = 40F

Temp Rd 2 (Product) = 50F

Mix SP = 25%

Value Out Combined = 42.5F
Roll Average Delay used for smoothing out quick
temperature variations. Set delay for a smooth
“Roll” into temperature change.
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“,

Lo
-1

et Coil Tmre En

Case Setrhnts i

ar Cls Dla %F
=

Coor OFn D19

san Time Hlrim

Case Defrost

_B-.j\Set to 1 if a Defrost Coil Temperature is being

used.

Door Delays — Set delays in seconds. When Door open Delay has expired its set time, the system will
turn off the compressor and fans, and a door open will appear on both the status screen and home

screen

of the remote HMI (if used).

Door Open = Digital Input is TRUE/active state. When the door is closed (D/ open) and Door Cls Dly has
expired its time delay set, the system returns to normal operation. At any point during the count, the
door changes state, we resume our normal running state. Defrost is still active when the door is open.

This is to insure we do not miss a defrost cycle.

Clean Time — amount of time the system will be in clean mode, when either the Digital Input is
True/active, or the manual pushbutton on the DCL remote HMI is pressed.

5
qu

Def Min Tm ]
Lef Max Tm ]
Lef DriFr Tm ]
Lef Coil SF

Case Detfrost
ef Mode
1x Def SF

M1k
Min
Mim

Defrost Mode

0 = Positive Defrost (Electric, Hot Gas, Etc)
1 = Air Defrost

2=Mi

xed Defrost

Mixed Defrost — Used for increase energy savings.
Set Mix Def SP to desired setpoint at which the system will use this value to enable air/electric defrost.

If the Case temperature (combined value if applicable) is above or equal to the Mix Def SP, the system
will activate air defrost. If below, the system will activate electric defrost. ** USE ONLY IN

MEDIUM/HIGH TEMP APPLICATIONS! **
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Defrost Minimum Time — Minimum time the system will be in defrost when either manually activated or
automatically through scheduled times. (Set in minutes)

Defrost Maximum Time — Maximum time the system will be in defrost when either manually activated
or automatically through scheduled times. (Set in minutes)

Defrost Drip Time — Time that the system is in “Drip” mode, no Cooling active. Evaporator Fans will be
off in this mode unless air defrost is active.

Defrost Coil Termination Setpoint — Setpoint at which system will terminate defrost when value is
reached. Minimum Defrost time must be reached before this is true.

] Case Defrost "} e

: umber Defrosts per Day - Select how many
I"'IL"'"I DEF'#DEH defrosts will be active per day (maximum 12). If

1 EE EE EI EB BB E' EE BB “4” is selected, then system will only listen to

2 D300 € BEIE0 10 @00 [T e e
3 B:00 7 00:00 110600
400:00 & 60160 12 60 60

| LCase EuaP Fan |

Fan Mode
Fan Therm PPSﬁt
E]Fan SFd Mode
Modulation SP

- PL_BII[ &bl &

Fan Mode

0: Evaporator Fan Auto
1: Evaporator Fan Continuous

| Fan Thermal Present — Set to 1 if

F-El r- H (] l:‘h:' Bl | Evaporator Thermals are present. (See
S| Wiring schematic for DI, On= system ok) If
E E'-.-'-EF' F-EI"I nl_.lt.l:l f'.f'ff no thermals are used, set value to 0. Alarm
|:|:||.-| |.l.|1+.-|'-l EE.I."‘ :| .- will be activated if set to 1 and the

I:|:||-'| I-'-'hE'l'-l l:l 1 Iﬁ DE"F. :I Evaporator fan thermal switch is not closed.

1= Evar Fan Cont.
COFf when Pos DEF}__J
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<] Case Evar Fan [*]
ffFar'l Min Out [ Hx
_Fan Max Out [ Blx
NF an E:E"F El"l-a E.' | Fan Speed Mode (see wiring schematic)
- Fan D'-.-'l'"d SF' E.-"' OfModuIatingFan
fIFan Srd Coil Enal @] ™™

0 : MODULATION

If Modulation is selected, Then the evaporator Fan will be controlled from a 0-10vdc signal out
from the Sensori. This will be based on either Room Temperature or Coil Temperature.

Values that Correspond to Modulation

Fan Speed Setpoint: Used For “PID” to modulate to maintain.

Proportional Band(P)

Integral Time (n

Derivative Time (D)
Fan Minimum Percent Out — Minimum percentage that the fan will run.
Fan Maximum Percent Out — Maximum percentage that the fan will run.
Fan Refrigeration Enable — If set to 1, Fan will override PID and run at “Fan Override Setpoint”
value, when Cooling is active. If set to 0, the value will be based on PID only.
** IF “Fan Refrigeration Enable” IS SET TO 0, PRECAUTION MUST BE TAKEN WHEN MINIMUM
PERCENTAGE IS SELECTED, THAT THE COIL WILL NOT FREEZE WHEN COOLING IS
ACTIVATED!1**
Fan Override Setpoint: Set this value if “Fan Refrigeration Enable” is set to 1. When Cool is
active, this will be the override value the fan will run.
Fan Speed Coil Enable —

0: Case/Room Temperature to control fan speed (Combined value is applicable).

1: Evaporator Coil Temperature (same probe as defrost termination temperature) Only set to 1
if “Def Coil Tmp En” is enabled.

1:TWO SPEED
If “Fan Speed Mode” is set to 1, Fan speed high will be active when Cool is active. Fan Speed Low
will be active when there is no call for cooling. (See wiring schematic for normally open and
closed contacts)
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2| Case Ewar Fan |[>
Fan On Dlew [ H=

Case Hnti Swt
Ant.i Swt Ena »
Ant.i Swt C= SF .
Anti Swt On Dlg =

[£] Case DFFsets

EDDNfCESE TNP
Temr 2
TENP 3

Deft Call TmP

Temperature 1(Al1), NOT combined.

Fan On Delay — When Evaporator Fan is initially activated, it will delay for set time. Set this value low
when using EXV to avoid valve from closing fully. If set to long on the M172-4210, system could trip on
low pressure. (0-45 SECONDS MAX)

Case Antisweat Heaters — (Only an option on the M172-18/0 model)

NOTE: This function only listens to Case/Room Temp Al1l. NOT combined if more than 1 sensor
present!

Antisweat Enable — Set to 1 is Antisweat Heaters are used.

Antisweat case setpoint — Select setpoint value at which the heaters turn on. (Less than or equal to
Setpoint = Heaters activated. Greater than Setpoint = Heaters deactivated)

Antisweat On Delay — Heaters will be delayed becoming active until value reached (seconds)

Alarm setpoints

[£]Caze Alm SELPHLEE

=]
C=Tme Alm D19 Emir‘r

DlH Aft Det Mik

Hi Tmr Alm SP""”;'F
Lo Tmr Alm SFE E-%k7
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Case Temp Alarm Enable — Set to 1 if monitoring temperature for alarm state using the High and Low
Temp alarm setpoints.

When system initially terminates defrost mode, the Cs Tmp Alm Dly does not start to count until the Dly
Aft Def time has been reached.

£ |Case Hlm Setrhts
ef Term Alm Ena [

Door Alm Ema [@
DrOFn Alm D19 Himi

Mmin

Defrost Termination Alarm Ena — Set to 1 if alarm is being used. If a coil temperature is present and
maximum time is reached/do not terminate based on Coil temperature setpoint, in defrost, this alarm
will be active.

Door Alarm Enable — Set to 1 if alarm is being used. If the “Door open” is true and the “Dr Opn Alm Dly”
time has expired, this alarm will be active.

**NOTE: When a door alarm becomes active, the system will override the case management thinking
that the door is closed! This is to avoid a prolonged period for the system to be off when the door is left
open and saves product from going bad! If “Door Alm Ena” is set to 0, the system will be off when the
door is open.**

ALARMS

*** M172-1810 SCREEN DOES NOT INCLUDE “COMPRESSOR” ***

HLARM= 1
QoM

Indicates what alarms are
present.

Case R
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t] [Lase Hlarms
High TmFe Hlm
Low TmFr Hlm

Temr Hlm Ack

et Hlm Hck

High Temperature Alarm — Temperature Alarm Acknowledge Button: Eliminates alarm and
Low Temperature Alarm starts count again if temperature above or below setpoint.

Defrost Termination Alarm — see above, “Alarm Setpoints”. ‘ Defrost Alarm Acknowledge

**NOTE: No Alarm Acknowledges can be made from the Local Case management Sensori screen if the
Remote HMI/DCL has access. Control must be taken from Remote. See above “Setpoints”.

oo OFn Alm

Door Open Alarm: See above, “Alarm
| Setpoints”.

Dl:l_ | Hdl‘_‘lS Fa 1 1 B Remote HMI/DCL Modbus com error

[£€] Failed Sensor

L

Tmr Eead 2 RI1G "!] Temp Read Alarm Indicates failed sensor for “Tmp Reads”

Tl"'IF" Read 3 |:|I 1 1 .!] when selecting “Number of Sensors”. Also, can indicate if
iz

“Temp Rd Mode” 4 is selected and number of sensors DOES

Heat TNP I:III‘? NOT equal 2!
Terr Read AlarmBlfy «—
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EXTENDED INFORMATION

*** M172-1810 SCREEN DOES NOT INCLUDE COMPRESSOR *xx
2 |[ComFr Fun Hrs

B E
~ Comp Cales EEL.E

SDEI LDQD LISE=|:|
A1 [ B[ _G Eﬂ Eﬂ

Refer to Sensori Compressor Safety Manual” for more information.

Data Logging Inputs 1810

Temperature 1(Room/Case)
Temperature 2
Temperature 3
Combined Temperature
Relative Humidity

Coil Temperature
Refrigeration active
Defrost Active

9. Evaporator Fan Active
10. Door Switch

11. Vev Command

12. Vev Error

PNV R WN R
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Example of Excel Data Sheet

_ A 8 c o | E F G Ho | J K L | M | N

1 Date Time State All Al2 Al 3 Al 4 AlS AlG AT Al 8 Al 9 Al 10 Al 11 Al 12

2 2018-06-14 12:59 1 711 0 0 4] 71.1 714 0.1 1] 0.1 4] 0.1 25.6
3 2018-06-14 13:00 1 71.4 [ 1] 0 71.4 71.6 0.1 0 0.1 0 0.1 25.6
4 2018-06-14 13:01 1 71.3 1] o 4] 71.3 71.6 0.1 o 0.1 4] 0.1 25.6
5 2018-06-14 13:02 1 712 0 0 0 71.2 715 0.1 0 0.1 0 0.1 25.6
6 2018-06-14 13:03 1 711 0 0 0 711 71.4 0.1 0 0.1 0 0.1 25.6
7 2018-06-14 13:04 1 711 0 0 0 71.1 714 0.1 0 0.1 0 0.1 25.6
8 2018-06-14 13:05 1 71 0 0 0 71 71.3 0.1 0 0.1 0 0.1 25.6
9 2018-06-14 13:06 1 71 1] o 4] 71 71.3 0.1 o 0.1 1] 0.1 25.6
10 2018-06-14 13:07 1 71 0 0 0 71 71.3 0.1 0 0.1 0 0.1 25.6
11 2018-06-14 13:08 1 70.9 0 0 0 70.9 71.3 0.1 0 0.1 0 0.1 25.6
12 2018-06-14 13:09 n 70.9 0 o 0 70.9 71.3 0.1 ] 0.1 0 0.1 25.6
13 2018-06-14 13:10 1 70.9 ] o 0 70.9 71.2 0.1 o] 0.1 0 0.1 25.6
14 2018-06-14 13:11 1 70.9 0 0 0 70.9 71.2 0.1 0 0.1 0 0.1 25.6
15 2018-06-14 13:12 1 70.9 0 0 0 70.9 71.2 0.1 0 0.1 0 0.1 25.6

Commands are indicated as a “0.1” since written as an integer in program to extract. Al12 indicates a
code error when any number is present based on the bit value that is indicating. All Logging deletes
previous yearly.

L | PARAM file copd:
Ta ||Frm|USE

Status [ Hohe

Parameter USB Backup and Restore- Insert USB and select “To” to backup all Eeprom
parameters/Setpoints in Sensori PLC. Recommended to leave copy on site with PLC in case of future
problems. To Restore Setpoints into a new PLC, simply insert USB with backup file and select “Frm” Usb
to input USB eeprom files.

RTC — Real Time Clock
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Closel| >

A8 @ BB @ B8
S

Dag ~Mnth .~ Y

A8 < B8 - B8

Urdate |

DAY/MONTH/YEAR
Set Real Time Clock for defrost to be accurate time settings!

Freuw

LaglightSavings
Dizabled

0[No Time Zone Daylight saving functionality is disabled.

specified
1Europe Daylight saving functionality will start on last Sunday of March at 1:00 a.m. DST and end
on last Sunday of October at 2:00 a.m.
2|US/Canada Daylight saving functionality will start on second Sunday of March at 2:00 a.m. local time

and end on first Sunday of November at 3:00 a.m.
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M172DCL/HMI Remote Display
Home Screen: onLY DISPLAYS WHAT IS ACTIVE

Evar Condenser ALARM!
CLEAN @) J

Hanual Door Hﬂde' !

el - ~ ALARM!
0 -
. F Room Temp
- OOF Coi1l Temp
Lefrost Bae" Cik
(J.()% RH
©
Lrip Door Oren EXU Cwe Prf

y Drir Cht -
® e

Green unlock button will open access to the following buttons.
Password is “19” and cannot be changed.
Pressing the Red lock will hide access to these buttons.

**NOTE: NO SETPOINTS, COMMANDS, OR CHANGES CAN BE MADE WHEN YOU ARE NOT READING
FROM HMI, SELECTED IN SETPOINTS!!! IF “Remote HMI Enabled” is reading “NO”, only changes can be
made from the Sensori Case Management PLC. If Set to “Yes” these changes can only be set from the
HMI.**
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Evaporator Control

-

Fan Modulation = _ ' ; Information Button about Page (See Picture Below)
Speed Setpoint

6.6/

Fan Modulation Speed Setpoint can only be set/selected, when “Remote HMI Enabled” (YES)

| Vev Status Screen will not change from
Celsius or Fahrenheit based on using the HMI

| degree change. This will always show the same

status as what the Sensori Case Management

PLC is Showing from the VEV parameter, dLOS.
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Commands

Information Button (See Picture Below)

Clean Mode Push Button will illuminate green when pressed and red after 4 seconds of being released.
This will force the system into Clean Mode and count to time set from PLC.

**NOTE: IF READING FROM HMI, THIS BUTTON CAN BE ACTIVE, HOWEVER THE PHYSICAL DI CLEAN
BUTTON WIRED IN WILL NOT WORK! AGAIN, ONLY ONE COMMAND CAN BE SENT! “REMOTE HMI
ENABLED” MUST BE SET TO “NO” IF USING A REMOTE BUTTON INPUT.

Door Mode - “Door Open” only displays
from the physical DI door switch that is wired to
PLC. This will not say that it is open if manual
Door Mode is selected.
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See explanation of manual commands in Sensori Case Management (Section 2).

**NOTE: NO COMMANDS CAN BE MADE WHEN YOU ARE NOT READING FROM HMI SELECTED IN
SETPOINTS!!

Case/Room Setpoint

0.0 1 = Fahrenheit, 0 = Celsius (see important note
below)

Case/Room Deadband
0.0/

Once Enabled, this may only be removed by cycling power or taking control by the PLC!
If Remote HMI and Sensori Case Management have two different power sources and power is cycled on
either unit, The Remote HMI Enabled always defaults to the Sensori Case Management PLC.

**IMPORTANT!!!** When control is taken by the “DCL Display” (Remote HMI Enabled = YES), always
make sure to set the Case/Room Setpoint AND Case/Room Deadband to CORRECT setpoint values
when converting the Fahrenheit to Celsius and inverse! Taking control of the device and converting the
values DOES NOT automatically convert setpoint changes, due to the control being at the display!
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ALARMS

ALARM!

Large Alarm Button — Address at Sensori PLC (See Picture below)

=)

LARM !

Small Alarm Button — Can Acknowledge Alarms from Remote (See Picture
below)

**NOTE: NO ALARM ACKNOWLEDGE CAN BE MADE WHEN YOU ARE NOT READING FROM HMI
SELECTED IN SETPOINTS!!
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3. SENSORI™ COMPRESSOR SAFETY MANUAL

HOME PAGE

Using up and down arrows on Sensori, select one of the four menus and select “ok.”

Simply select the next or previous arrow (>)/ (<) on the screen, to scroll through pages. At any given
point that this is not an option, press and hold the left arrow on the Sensori to return to previous page.

1. Status
2. Setpoints
3. Alarms
4. Extended Information
5. RTC and Data logging
STATUS
Page 1

High Pressure (Discharge Pressure), Low Pressure (Suction Pressure), Discharge Temperature, Suction
Temperature, SST (Saturated Suction Temperature), Compressor Superheat

g, Status -
HF[_BEPSI LP[_BPSI

Dizsch Tmr
Suction Tmr
SST

ComF SH

mmmT

Page 2

Compressor Enable status (Digital Input or Communication Enable over Modbus), Compressor On/Off
state, Compressor Qil level Alarm state, Compressor Oil Pump Pressure (status to read 0 if Oil Pump
Bypass is set to 1), Compressor Oil Net Pressure.

Communication Enable, used over Modbus
£, Status ) "
protocol RS-485. This is only used when a
|::|:||'.'||=- EI"I-E [:l I 1 Ell:l:ll"'l Compressor Management Device is present. See
| “Sensori Compressor Management” for further
Comr OnsOFf 5] oensort Comp gement” for f

Comr 0il Lwl Alm|
011 Pumre Press[ A
ComFe D011 Het 2] (="

F. I Compressor Physical Digital Output 1 (DO1) —
See wiring schematic.

Compressor Oil Level Alarm Shows value of
Physical Digital Input 2. (DI2)- See wiring
schematic.
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Outdoor Air Temperature (Only shows value when Low Pressure Bypass is enabled or through
communication of Sensori Management, see below “Setpoints”), Low Pressure Bypass Current Setpoint
(This value changes depending on ambient temperature), Low Pressure Bypass Count.

NOTE: When connected to Sensori Management (Oxford LPP System), Outdoor Air Temperature is

through Modbus communication.

‘, Status
___OAT
[ G.EF

}

See Below “Setpoints” For Description of how LP
Bypass works.

LF BHF‘SEtPht

LFr Bar Cht

gIPE.I/
=

Page 4

Variable Frequency Drive Percentage. This is only used when a Compressor Management Device is
present. See “Sensori Compressor Management” for further details.

<, Status

Ufd Percent. [ 0]

SETPOINTS

<, Setrolnts
Ref Ture [0

LP:CI[ WCO[ &
HP:CI[ ®|Co_ @

LP: Cut In, Cut out — Set low pressure cut out setting at which the compressor must shut off for a low
side safety. Select the cut in for what the pressure must build to, before the compressor switches
back on after the set delays) DEFAULT: CUT IN=20PSI, CUT OUT=5PSI
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HP: Cut in, Cut out — Set the High Pressure cut out setting at which the compressor must shut off for a
high side safety. The cut in value must be set at which the compressor will be able to be reset at. Set
this value where the compressor can be reset by a technician. If in a state of “Trip”, the high side pressure
must be below the cut in value in order to be manually reset in “Alarms”. DEFAULT: CUT IN=250PSI, CUT

OouUT=375PSI

Refrigerant Type — Select which refrigerant is being used 1-24. 255 is Custom(R515B).
Default=2(R404a)

0 =R22 13 = R448A

1 =R134a 14 = R427A

2 = R404A 15 = R450(N13)

3 =R407C 16 = R513A

4 = R410A 17 = R449A

5 =R407A 18 = R1234yf

6 = R407F 19 = R454B

7 = R290 20 = R454C

8 = R507A 21 = R455A

9 =R717 22 = R434A

10 = R723 23 = R442A

11 = R1234ze 24 = R32

12 = R744 255 = R515B

<, Setroints >

SH: HI H.E] L] ]

I E-El

0il PriBor [T9 IS

Suction SH: High, Low — Range 0-50F. Superheat High is the value at which you want to protect the
compressor from overheating. Overheating the compressor occurs above 20F and RE and efficiency is
lost. Superheat Low must be set to protect the compressor from flood back. An initial delay If High
Superheat or Low Superheat, is 60 seconds before it listens to the settable High and low Superheat
Delays. DEFAULT: HIGH=30F, LOW=0F

DT: Cut in, Cut out — Discharge Temperature cut out must be set at which the compressor will shut

down if too hot. Exceeding 225F discharge temperature can result in carbonation and oil breakdown.
Set the Cut in value at which the compressor must be cooled down to before the compressor will be
able to start, after the manual reset. DEFAULT: CUT IN=150F, CUT OUT=200F

Oil Pressure Bypass — Set this value to 0 using “toggle” if an oil pump is present. Default=1 (No Oil
Pump present)
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K4 Setroints

01l Press D14
SH High Dlw
SH Low D14
0Jil Lwl Al Dlw

[+

Oil Pressure Delay — Set this value only if “Oil Pressure Bypass” is set to 0. This will be an oil net pressure
delay. When the compressor is initially on, this will be set to a time at which it will count before the
compressor alarms, if the net pressure does not exceed 10psi. On initial compressor start (D/I1=TRUE),
The value will count regardless of the net pressure. After the time has expired at any given point, if the
net pressure is <10PSI, the compressor will trip an alarm immediately. This must be manually reset.
Value set in seconds. DEFAULT=90 seconds

Superheat High and Low Delay — Delay that must expire after the “Superheat high” or “Superheat Low”
has been reached, before an alarm is triggered, and compressor will switch to off. An initial delay If High
Superheat or Low superheat, is 60 seconds before it listens to the settable High and low Superheat
Delays. Value set in seconds. DEFAULT=600 seconds HIGH, 300 seconds LOW

Oil Level Alarm Delay — Delay that must expire after the oil level alarm input is true, before an alarm if
triggered, and compressor will switch to off. When using Emerson’s OMB Electronic Qil Level Managing
System, be sure to set this delay long enough to allow the OMB to reset and not lockout Sensori. See
below for Emerson’s LED Codes and Alarm Delays on OMB. Value set in seconds. DEFAULT=300 seconds

LED Codes When Lit:

Green — 24 VAC power is supplied to OMB.

Yellow — Float sensor determined that the oil level has been below

2 sight glass for over 10 seconds. Fill solenoid has been activated.

Red (continually lit) — Oil level has remained below ' sight glass for
over two minutes after fill solenoid has been activated. Alarm has been
activated and compressor is prevented from operating until oil level
reaches %= sight glass when alarm automatically resets.

Red (flashing) — There have been five auto reset alarms registered within
a 30 minute period. Alarm circuit is now locked on and compressaor locked
off. Fill solenoid is de-energized. Alarm remains locked in until 24 VAC
power lead Is manually unplugged and again plugged back into device.

Compressor on Delay — Delay set to stage compressors (if more than one) in an event of a power cycle,
or simply to add a compressor delay when called to be enabled. Value set in seconds.

NOTE: When the compressor on delay is set, the oil level alarm, and delay and oil pressure alarm delay
Must be compensated for( Ex. If a 90 second delay for oil pressure is needed, and a 5 second
compressor on delay is set, the oil pressure must be set to 95 seconds.) It Is Recommended to only use
this delay when multiple compressors are used to prevent big inrush on a power cycle. (Example. Rack
systems, Tandom Chillers, Etc.) DEFAULT=0 seconds
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<] Setroints !%
LF ShrtCacl Dlg
LF Lockout Ena

LF Lkout Time Mmin
LF Lkout Cht

LP Short Cycle Delay- Delay at which the compressor will be off for, after the “cut in” value was reached. Set this
value to avoid compressor start/stops on a low-pressure alarm. Value set in seconds. DEFAULT=180 seconds

LP Lockout Ena — Set value of “1” if enabling this function. Low Pressure Lockout requires a manual reset to
happen when this function is enabled when a compressor trips the “LP Lockout Count” times within the “LP
Lockout Time” value set.
LP Lockout Time — Set The time allotted for a low-pressure Lockout instance based on the count.
LP Lockout Count — Amount of times allowed for a trip instance before a full lockout exists.
Example: “LP Lockout Ena” =1

“LP Lkout Time” = 60min

“LP Lkout Cnt”" =3

Compressor Trips on low pressure (1 count). After 5 min the pressure builds in system to make the cut in setpoint
and starts to time LP ShrtCycl Dly. The 3 min expires, and it tries to run, however trips again (2 count). Pressure
builds after 5 min to make the cut in setpoint. System attempts to run for a third time (3 counts), and it trips low
pressure again. It has now tripped 3 counts within 60 minutes and the system is off waiting for a manual reset to
happen.

NOTE: When using OLPP system and connected to the HMI using SCADA, enabling this function will NOT email a
low-pressure alarm unless it is in lockout state.

Setroints 1] Setroints &

Of fsets: — Offzets:
Disch Temr Out.door Teme[ B

Suction Temr Scale: AIS L HH

Lizch Press
. (PSI 2 AI4 L BE|H
Suction Press AI5 L HlH

011 PumF Fress

Y 1 0

Offsets - Discharge Temperature, Suction Temperature, Discharge Pressure, Suction Pressure, Oil
Pump Pressure, Outdoor Temperature.

Temperature offsets are to the decimal. Ex. For every 10, we change our temperature to 1F. Pressure
offsets are 1 to 1.
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Scale - Scaling for pressure transducers analog input 3,4,5. Must be a 4-20mA Pressure sensor. Set
scaling in PSI.

‘, Setrolints >

Scale:
Suct Press (AOZ
w1 Blxz2[ 6]
VI Ev2 [ ]

Scale - Scaling for Analog Output 1 and 2 for Discharge / Suction Pressure Out. 0-5vdc output only. Set
“X” as Pressure scaling in REAL value. Set “Y” as voltage scaling in integer format (ex. 500 = 5vdc)

*AO1 is preconfigured for a 0-10vdc output when using Compressor Safety for Modbus to Oxford LPP
Sensori Management to control Compressor Speed 0-100%. This AO1 Scaling cannot be changed on
Sensori Compressor Safety, ONLY for Compressor Safety with VEV!

[<] LF Burass [>]
LF Bur Enal M
Cutout min|__B[PSI
Cutout. max| BPSI
OAT min ﬁg Dl 2w
OAT max . =

LP Bypass - Use this function if problems occur in winter for initial starts. Set “LP Byp Ena” to value of 1
if using this function, and a value of 0 if using only the low pressure cut out setpoint that was set
previous. This function is used mostly with low pressure refrigerants such as R513a, to offset the low
pressure cut out. This function uses a linear graph to offset the cut out value depending on the outdoor
air temperature min and max set. Set your “Cut out min” and “Cut out max” as a linear scaling reference
setpoint. Set the “Delay” in seconds for how long the cut out value will be present for during initial start
up. See below graph for example. Default Values: LP Byp Ena=0, Cutout min=-10PSI, cutout max= 5PSl,
OAT min=0F, OAT max=20F, Delay=60 seconds
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LP Cut out Setpoint (PSI)

<, Serial-RES435-1
CCome M9mnt Onla?

Addres= [_H]
Baudrt [ H
Paritas [ H]
Comm Ena[ 5]

Serial Communication- R$485 — Set “Comm Ena” to value of 1 when using this device with the Sensori
Compressor Management, otherwise keep value to 0 or an alarm will occur. Set Address to the number
the compressor will be. Example, Compressor 1= address 1, compressor 2= address 2, etc. Do Not
Change Baudrate and Parity settings! Keep Both Values at 2. Baudrate=38400, Parity = Even.

ALARMS

0.E.5 Status[]
Setrointzs[]
Al arms]
Ext .

- Rtz [
| El SENSORT 1

Indication of an alarm present!
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ComF Alarms =

LF: Bl

011 Lewel
SH:HIEE|LO |E5t

All Manual Resets located on first screen. High Pressure, Discharge Temperature, Oil Pressure,
Superheat High and Low. These resets indicate beside “toggle” an indication of a trip status using the
true value of 1. 0 indicates no alarm present. The “toggle” will also be highlighted black in a state of
alarm.

Low pressure, and oil level alarm status is shown the same as mentioned above, however no “toggle”
manual reset is required. Low pressure is always auto reset with settable individual time delay. See next
screen to see state of delay for reset count. The oil level alarm input must be false to restart the
compressor when a lockout has occurred. When using Emerson’s OMB Electronic Qil Level Managing
System, simply unplug the power connector to the device and plug it back.

%] Trir Status <] Trir Status [*]
cy: HI D1y Cnt s LP:Trir Cnt &=

LO D1y Cht S LP Lkout Countr [_9

0il Lvl:Alrm D1y _Bls P Lkout Timr[___ Bls
0il Pr: Alrm Dlu[ =

SH(Superheat) High and Low delay Count- Delay Count, that was set in Setpoints, before we trip an alarm. If SH
High or Low value is reached, this time must expire before we alarm and wait for manual reset.

Oil Level Alarm Delay- Delay Count, that was set in Setpoints, before we trip an alarm. When this input is true, the
count must expire before we lockout and alarm. This is reset only by resetting the alarm at the oil level device.

Oil Pressure Alarm Delay - Delay Count before we trip an alarm, if the oil net pressure is not greater than 10psig
for the settable time limit that was set in Setpoints.

LP Trip Count- Counting of the low pressure short cycle delay, that was set in Setpoints, before the compressor will
restart after the expired time.

LP Lockout Counter — Number of Counts recorded within the LP Lockout time set, when a low pressure trip occurs.
Only Displayed if “Low Pressure Lockout Ena” = 1.

LP Lockout Timer — Time count in seconds. If Low Pressure Lockout is enabled and a trip occurs, this variable will
begin to count until the setpoint time expires OR reaches total number of trip counts allowed.
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Failed Sensar
M Outdoor Temr ALS IE]

Communication

Comm Error

[ 5]

Displays/Indicates a failed sensor and which analog input it is. If oil pressure is not present and no
sensor is installed, the value will remain to 0, and no alarm will be present. If Low Pressure Bypass
function is not used, this value will also remain 0 with no sensor installed.

If a Comm Error occurs, check wiring of both the Sensori Safety and Management controls. It is
important to install the 120-ohm resistors where properly indicated. See wiring schematics.

EXTENDED INFORMATION

IP Address can be changed. This address is default by 192.168.2.173

Compressor Running Hours Clock

Compressor Cycle Rate Counter

Note: Clock and Counter are based on Comp Output with no alarm

Reset- Resets both Compressor Running Hours Clock and Compressor Cycle Rate Counter

[Z] Come Run Hrs

5]

Come Cd]1 Cht

5

) I | =] =]

[£] PARAM file copFa:

To

Frm

USE

Status

Parameter USB Backup and Restore. Insert USB and select “To” to backup all Eeprom
parameters/Setpoints in Sensori PLC. Recommended to leave copy on site with PLC in case of future
problems. To Restore Setpoints into a new PLC, simply insert USB with backup file and select “Frm” Usb
to input USB eeprom files.
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Data Log

To start Data logging a micro-USB must be inserted, and “Mount” must be selected on the “Micro SD”
page indicated below. Use USB to pull select info by the month.

Safely Remove SD to Pull All Data. (CAN LOSE ALL DATA if SD Card not removed safely)

When LED blinks Yellow, it pulls info for logging from interval set, open info in Excel file, Data can be
converted into graph.

Update Codk (Time, Date/MonthyYear)

Mcro SD (Insert SD Card & dick Mount. Click Release to safely remove

Logger: Cyde Rate in Seconds: Interval. If interval time is set too low it reduces
the amount of storage on the SD card.
: Set to Adtive to begin Logging

File Download USB Set Month to download info onto USB
If only downloading for 1 Month set start date and end date
for same month. Select Download to transfer file.

When Finished you should see OK-1 Failed-0

Click ESC to remove USB

HA @ @A @ B4
SUR
Lag<Mnth <Y
HA < @A - B

Urdat.e |

Updating the RTC is important when pulling data from the device. This will make it easy to trace a
specific time and date at which an error has occurred in the system.
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Lo99er-:

Set “Log” to active to start trending the below data
every x seconds set in the “Cycle”. The Data will
automatically be overwritten every 365 days!

Cacle: H sec
Log: Mot Actiwve

When viewing data in Excel, below are the column references.

All - Disch Temp Al7 - Oil Net Press

Al2 - Disch Press Al8 - Low Press Alarm
Al3 - Suction Press AI9 - Comp Run Hrs
Al4 - Oil Press A10 - Comp Cycle Rate
Al5 - Oil Level Alarm All - Comp Enable
Al6 - Comp Suct SH Al12 - Suction Temp

File Download LUSE
Start Dated g f Savind...
End Date: [H £

Ok 5]
Download | monthsdear Failed B Esc |

Select the start and end date at which you want to pull the above data to a USB. Set the same start and
end date to pull data for that month. OK = 1 means the data was successfully transferred to the USB.

For Website

Website > IP Address> Password

User is administrator
Login password

Password for Pages 19
TO ACCESS FROM PHONE- use Schneider Wi-Fi Dongle, Password is on back beside battery.

Note: If you encounter problems you may need to clear Browser History.
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4, VEV Driver

[£] UEU1 Reads
FProbe Temr |,

Saturation B
Surerheat. i
Fef Preszss K. K

Ualue % 8.5

Probe temp — Temperature probe located on suction line at outlet of evaporator as installed by
contractor.

Saturation — The SST of the selected refrigerant based on its current pressure.
Superheat — The calculated superheat in real time

Ref Press — The pressure of the suction line where the suction line transducer was installed by
contractor.

Valve % — EXV valve operating % in real time.

SETPOINTS

*NOT ALL SETPOINTS ARE ACCESSIBLE FROM THE M172 SENSORI CONTROL.
Setpoints that need to be changed that are not listed below MUST be changed using the TM171DLED
Terminal.

See Schneider’s Manual (Modicon M171 EEV) for more information and selection of setpoints.

It is not recommended changing the PID settings, as this has been tested on multiple applications. The
preconfigured PID settings (dE21) may be changed for desired applications and easier to work with as
there are plenty options for speed and response times.

*NOTE: Certain Parameters require a power cycle/Reset to the device for the change to take effect and
save. Refer to Schneider’s Manual to see list of parameters that need to be reset.
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CIRCUIT MANAGEMENT AND VEV
To manually open the valve using parameters dE47 and dE48, DI1 MUST BE ON/TRUE.

If no command is sent to this device from external source, the simulation mode will give you ability to
control the valve manually.

Maral Commands
Uew Man Crd[ 6]

AE47  Man Qrenl/ G
AE42Ulw opnl /W .H|X

'Sr-ameters

[dL] [HE]

Like the previous screen — however, this is the internal command sent from the device to tell the valve
to go into manual mode. Parameters dE47 and dE48 can only be used when there is a call for cooling/
the valve is active. When the valve is not active (case is satisfied on temp, in defrost, or not enabled),
“Vev Man Cmd” may be used to force the valve using those selected parameters.

dE47 Man Open — Set to O for automatic/normal operation. Set to 1 for manual control.

dE48 VIv Opn — This is the Valve Open % that you set. This will immediately set the valve to the % you
selected. This does not have automatic superheat control — it is a manual override of the valve.

*Note: IT ISRECOMMENDED TO USE THIS FEATURE ONLY WHEN SERVICING EQUIPMENT. VALUE MUST
BE SET BACK TO 0 FOR NORMAL OPERATION.
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PARAMETERS DE
Parameters(dE» [FJ[£] Parameters{dE> [F]

dEed[ B JEIS[C H JE3E JE3IT

dE18] W] JdEZB[ W dE31 . dEzaq
JE11[T ®| JEZI[ B JE3Z ;

JE1Z2[T 8| JEZZ[ B AE3S dESH
JE13[ H| JEZI[ @ JE3E H|JES]
JE14[ B JEZ4[ @ — dES2[ B.6

[£] Advanced Par (dE 1[FIE] Parameters(dE) [F]

dEA1 B]dEBL b JES4 MOF P %
dEBZ Al dEBY Yl JESS MOP I .
dEAZ B dEBS 5]

AEEs o MOF Alm Dl Mik

MOP Function
When dE50 = 1 (enabled), This function works as a Superheat Setpoint “Shift”, changing the dynamic
superheat setpoint on a PID control.

MOP is used mostly on a OLPP system when having an evaporator case SST above the normal operating
OLPP system SST. This is used to prevent spiking of suction pressure and causing unnecessary
compressor cycling.

To prevent too high of a superheat, dE31 (overheating upper threshold) must be set where a max
superheat setpoint will be seen by the PID control algorithm (dE54, dE55). Superheat will float between
dE31 and dE32 if the SST is above the Setpoint dE52 and dE51 set time has expired. Set dE51 (MOP
disable time at start up), to prevent MOP cycling from fast temperature/pressure fluctuations.



VALVE TYPE SETTINGS (ALCO / DANFOSS COLIBRI ETS)
Danfoss Colibri Expansion Valve ETS12C — ETS100C
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When dEOO = 3, dEO1-dE09 settings are as follows. These settings will not change.

DANFOSS

ALCO

dEOO = O ( CUSTOMIZABLE )

dEO1 = 240 STEPS / SEC

dEO2 = 600

dEO3 = 6 STEPS

dEO4 = 600 mA RMS ( 800 mA PEAK)
dEOS5= 10Q

dEO6 = 100 mA

- FULL STEP CAN BE USED
dEO8 = 100%
dE09 = 50 ms x 10 / STEP

dEO7 = MICROSTEP - (RECOMMENDED ) (2)

dEOO = 3 (EX4-6)

dEO1 = 500 STEPS/SEC
dEO2 = 750

dEO3 = 100

dEO4 = 500 mA

dEOS5 = 13 Q

dEO6 = 100 mA

dEO7 = O (FULLSTEP)

dEO8 = 100%
dE09 = 50 ms x 10 / STEP

[] Advanced Par (dE >

<dESH g\dEBE' 5]
dES1 |

Aduvanced C(dEBER=3D

USI_JEAT g]
YS3_dE8Z |

dE80-dE82 PARAMETERS MUST BE SET TO MANUFACTURER SPECIFICATIONS AND MAX VALUES.
DAMAGE TO VALVE CAN OCCUR IF SETTINGS ARE NOT CORRECT! These changes can only be made

when dEOO = 0 (customizable)

VS3_dEO3 (stepper motor extra steps in total closure) and VS3_dE82 (extra steps in total closing every
24hrs of valve running) only take effect when dEQO = 3 (Alco EX4-6).

PARAMETERS DL

Farameters (L 2

dLoE[ HldL1E
dLel] Bldlil
dLezl BldLiz
dLB3I BldL13
dLes BldL3al o
dLEs BldL31[ 6

FIE] Parametersddl

| L9
| dL91
ol 46
oAl 41

i

dE20 — Refrigerant Selection: 0 = R404A, 1 = R448A, 2 = R410A, 3 = R134a, 4 = R744, 5 = R407C, 6 = 427A,

7=R513a, 8 = R515B.

NOTE: selection 7 and 8 are both “Customizable Refrigerants” selected in VEV.
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ALARMS!

H — Indication that an alarm is present. Follow the Image to find which alarm is present.

This Screen lists all the VEV alarm codes that could be present.

LEL Alarms
Eral[ BlEras[ BIEr11
Erazl B|Era7| BlEr12
Era3 B|Eras| BlEr13
Erad| BlEra3[ BlEr14
Eras| BlEr18[ BlEr15
Modbus Alrm [ 9]

SR EEE

A value of 0 = no alarm. A value of 1 indicates an alarm for that feature is present.

See Schneider’s Manual (Modicon M171 EEV) for more information and probable causes for alarms indicated. If a
Modbus error occurs, check wiring (see schematic) and ensure that resistors are installed in appropriate spots.
(Start and End of line) Interferences may also be an issue with high voltages and improper grounding of devices.

*A MODBUS ERROR WILL OCCUR WHEN UNPLUGGING OR UNWIRING THE VALVE WHEN POWER IS ON TO
DEVICE. Make sure to disconnect power to device when valve is being changed or wired. If an error occurs. A
power reset is required to clear this alarm.
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