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CHILLER PLATFORM SYSTEM OVERVIEW

Oxford Chiller Platform- Largest Scenario

1P 492.168.2.170 Maln Control

M172 42 Main Controller 1o Control All
Chiller Management setpoints based on

Chiller 1-4 Control Temperature by Circuit Management. Contrals
ML72 42 at Chillers controlling 1- VEV driver, 445 HMI up to 2 pumps per chiller and controls VED pump
..... h C . 3 Speed AD. Slab Temps, and IFR for ice rink surface

Sensori compressor safety devices M17218,

4 Cand Fans- Fan Mgmt Floating Head.

Individual Chiller contral Creerride for Setpoint incase
#ad Communication I calile or Main Contral Fail.

Temperatures. Temperature shift control based on
Schedule and butten inputs or hald temp setpoint.

Chillar Compresn r
AP 192.168.2.472 1P 192,164.2.200
Chiller Main Management Prosess 1/2 Process 3 Meater/Dehum Memt 1P 192.068.2.183
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IP 1521682173
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P1 Chiller 4 190.163,2.189 150,168 2150 1001600105 140,168 2.24)
. . Modi:u.
can Can

1921582179 192622380 152 1682981 150,168.2162 Chiller 2

Modbus

- 1P 192,168.7.188
® 15}.1!32.178- _
Process Cooling
Ghycod Adeler Ftum Press.
o  Houm Wmp By ey
= Process 1 O  Retur Tomp, | Retum fress.
Line Return Process 2
l e Line Return O —
— Prm 3
Line Return
High Level
Level Crrl .
Chilled Tank
Process 3
Line Supply
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@ s i _—
- _I-he Supply -
Figure 1 and 2(Above) shows the largest scenario for Oxford OLPP Chiller Platform. This platform
consists of controlling multiple process lines for different cooling loads. The Main Management
enables chiller control based on a PID algorithm over TCP/IP on a 0-100% scale. The main HMl is
added to display all information from process to chiller including emailing high-level alarms on all
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devices, trending every point of information, remote connectivity, and pushing data to a cloud-
based software for further user friendly monitoring.

This Chiller Platform is broken down into the following groups.
1. Main Chiller Sensori Management (Consists of up to 2 Expansion modules for Process
Control)
Chiller Compressor Management
Compressor Safety
4. Integration with HMI, GateManager, and Cloud Based Aviva Insight

w N

Main Control- Management
(Logic Sequencing of how it works)

Chiller Main Management - Chiller Compressor Management -
|
i
Temperature |
Secpoint " GNICTNNN 0.100% Out
Temperature 5 MgmtPID |
WValue

H
|
i
o Chiller 1 : LEUEE  ChillerManagement
L chier 100 |
H Comp 110
v |
AR !
ALl e i EEVFB =t
Chiller Capacity % = Pump Speed 1 Flow river
1 Power
i Liguild Pressure
Low Level Level ¥-.
control B Chiller Pumps --E :

Bl BLER ChillerManagement

Chiller Pumg |
Enable
Pressure
Setpoint [ Process 1
RasE | Pump PID Process Purmg
Vahue Speed Prassure > 0-100% Out
= i MamtPIiD
Process - Outdoor Temp gm
w=a
& PeEdundancy | Process Purg
Pump Enable Fan Management runs on Setpoint CondersarEan
Shift based on Cutdoor Termp read > —# Controls upto 4 Fans
2 i Managemant
From Chiller Main Management

**Example of 1 Chiller, 1 Pump Controlled**

Figure 3 (above) illustrates the construction of each Sensori and how it operates internally. See
more details further for operation and control. See Chiller Compressor Management

1. MAIN CHILLER SENSORI MANAGEMENT (SENSORI 42]0)

The Main Chiller Management Controller 42 Inputs/Outputs not only controls system managing of
Chillers based on one temperature, but has the capability of controlling slab temperature, infrared
temperature monitoring or control, either on a set Hold temperature or multiple schedule
setpoints. The Main Chiller Sensori Management has full Process Pump Control (up to three
process lines with two pumps each). Up to four chillers can be controlled and two chiller pumps
per chiller based on chiller capacity output. All communication is done through TCP/IP for this
device to communicate with each chiller. The chiller sends out a capacity value on a 0-100% scale
to each chiller based on required load from temperature, on a settable PID algorithm for all
applications. If an alarm from a chiller is received, the Chiller Management will send a request for
the next available chiller to come on.



Page |6

CHILLER MANAGEMENT

Chiller Sequence Control

Chiller Sequence control helps to ensure equal usage of the chillers and optimize power
consumption. Chillers are controlled based on the following sequences:

Sequencas perChiller Mode Description

Chiller 1 Primary «Sets Chiller 1 to always be primary chiller regardless of operating hours.
Advantage: Used when chiller 1 is the only variable speed chiller to be used,|
This feature can be enabled with any of the below sequences.

FIFO = First In First Out «The chiller with the least operating hours is switched on first.
«The first chiller which is switched on is also the first to be switched off.
Advantage: operation time is limited.

Runtime *The chiller with the least operating hours is the firsthiller to be switched on.
*The chiller with the most operating hours is the firsthiller to be switched off.
«Advantage: balanced operation hours.

LIFO = Last In First Out + Runtime *The parameter pointerusiLifoSeq determines this sequence.

*The first chiller to be switched on is the first one in the sequence.

The first chiller to be switched off is the last one that has been switched on.
«Advantage: priority othiller usage can be set.

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

NOTE:
- Itisrecommended to keep the system at LIFO mode as this mode is fully tested based on

optimum performance.

- Ifachilleris not available (off timer or cycle timer are active, or the chiller is in alarm state),
another chiller starts based on the sequence defined by Chiller Mode above.

- Ifachiller cannot be stopped (on-timer is active), another chiller is stopped based on the
sequence defined by Chiller Mode.

Chiller 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 Chiller Management (setpoint 0-100%
called by the PID control) is close to 0% or 100%, the regulation range for the chiller is adapted to
the range rMinRange to rMaxRange. xCtrlMode is set to FALSE (uiDelayOn and uiDelayOff are
active. See parameter list).
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The graphics show an example for rMinRange, rMaxRange (1 Chiller):

- A

!
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|
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|
|
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|
|
|
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|
I
I
|
I
I
I
I
|
I
I
I
|
0
I
I

I
| I I
I | |
MinRange ridaxRange MinRange rMaxRange

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 Scale/Unit
Parameter
Number Chillers 1
Max Percentage 100%
Min Percentage 10%
Nom Percentage 100%
Min Range 0%
Max Range 100%
Chiller Capacity 25
Control Mode 0
Parameter Value/Unit
CapMax 25.0 (For One Chiller Internally
Calculated)
CapMin 2.5 (For One Chiller Internally
Calculated)
rReqCapacity 0.0....25.0
rCapacity 2.5....25.0

Result: Maximum and minimum capacity (CapMax, CapMin) of Chiller, required capacity
rReqCapacity (output)



Example rMinPerc, rMaxPerc, rNomPerc (1 Chiller):
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100% rSetp

zz A
T: c:t 250 AT ‘Emo.ofl
g 2 3 90.0 I
200 | 80.0 :
- | 70.0 s
e I 800 A I
15.04 -~ |
__,./-"'/ | 50.0 / |
i l 40.0 |
10.04 # | I
e | 30.0 i
1 //’ | 20.0 |
504
e | 10.04 |
25 -—/ | 50 | |
00 /T T T T T T T T T T T T T T T T T T != 0.0 —rr-rr-TrrT T T T T T T T T T T T T !>
0% 10% 20% 30% 40% 50% 60% TO%  A0%  90% 100% rSatp % 10% 20% 30% 40% S0% 60% 70% 80% 90%
EXAMPLE B Scale/Unit
Parameter
Number Chillers 4
Max Percentage 100%
Min Percentage 60%
Nom Percentage 100%
Min Range 0%
Max Range 100%
Chiller Capacity 25
Control Mode 0

Result: Maximum and minimum capacity (CapMax, CapMin) of a Chiller, required capacity

rReqCapacity (output).
Parameter Value/Unit
CapMax 25.0 (For One Chiller Internally Calculated)
CapMin 15.0 (For One Chiller Internally Calculated)
rReqCapacity 0.0...25.0
rCapacity 15.0....25.0

The outputs rSetpC1 and rSetpC2 are not started at rCapacity = 0 and rCapacity = 25. rMinPerc is

set t0 60.0 % and CapMin = 15.



if..

If xSp is greater than rMinRange,

The output xStartCl is set to TRUE.
Result: A value of 15.0 is set at the output
rCapacity, but the calculated required
capacity reeqtrapacity I8 less than the set
rCapacity.

In this case, the calculation of the output
rSetpCl starts by rReqgCapacity >
rCapacity.

f rReqgCapacity > CapMax

The systemrequires two chillers

Result:

o rReqCapacity is for example 25.1 (>
CapMaxVs) and the outputs xStartCl and
xStartC2 are sel to TRUE.

o cCapacity is 30, also rCapacity >
rReqCapacity and no further capacity is
needed.

o Both outputs rSetsCl and rSetpC2 are 0.
In this case, the calculation of the outpuls
rSetpCl and rSetpC2 start by
rReqCapacity > rCapacity (here 30).

i rReqCapacity > 2 X CapMax

The system requires three chillers

Result:

o rRegCapacity is for example 50.1 (> 2 x
CapMaxVe) and tha outputs xSrare™1 and
xStarcC2 are sel to TRUE.

o rCapacity is 45, also rCapacity <
rReqCapacity.

o The required outputs rSetpCl and
rSetpC2 and rSetpC3 are sel to 17.0%.
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Example rMinPerc, rMaxPerc, rNomPerc (4 Chillers):

o

T
rCapaaity 100

T
100%

75% rsp

30 50 75

P, FL T 3
rCapacity 100

xStariC4

0% 25%

Regulation With Hysteresis (rHys, rMinRange, rMaxRange)
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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

i...

Then...

If the setpoint of the

PIDAdvanced tAnaluy varies fast, for
example when the machine is started or when
the load reduces significantly,

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

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

The time to start or stop a Chiller s
longer which increases the stability of the
system.

The value of rHys has more
priority than rMinRange and
rMaxRange.
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SENSORI MAIN CHILLER MANAGEMENT DEVICE
STATUS

Home Page Screen Consists of three status options. Status “1” displays information regarding
individual chiller control, setpoint status and control temp, chiller pump Information, tank level (if
present), and chiller management. Status “2” displays enable status of system, control temps, and
other display temperatures. Status “3” displays all process pump information (up to 3) if its present
in system.

0.E.5 Status1]|2|3]
Setroints [
S Alarms [
MAlerts [
Ext.Info [
CHLE MAIN

Status 1 - Chiller Display Screen

0.E.5 Status1]2|3]
Setroints [
S Alarms [
M Alerts [
Ext..Info [J
CHLE MAIH

PAGE 1

ﬂHl 'E CHZ[3 ﬁﬂ

=

B—.0:|BrT.0

H [ (e A
I e

The above image % 6] indicates a chiller command was sent over TCP/IP to the Chiller

-
Compressor Management Device as well as the percentage Iﬂ" of that chiller being
called. When the Main Chiller Management function block initially sends its command to the

A
Chiller Control function block , avalue on “1” will be displayed here. This is the first initial call
for the start of a chiller sequence. (See Figure 3 for detail picture of function block).
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% | CH1 Pmr
F1 P2

@8 &8
Sed[B.8%

CHZ Pmr |
F1 P2

¢H &8
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PAGE 3
4| CH3 PmP
FL P2

&b sB
Sed[ B8
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CH4 Pmep 2|
F1 P2

#E #B
Sed[_B.8]%

These images display Chiller Pump Status 1-4. ‘ indicates an enable was sent to run the pump,

1A
and “"] value of “1” indicates a pump proof back (Digital Input is closed).
Spd shows the pump speed percentage, which is a percentage called on by the chiller. Thisis a
linear curve based on chiller percentage and can only be scaled at the variable frequency drive of
the pump.

PAGE 4
4] Chiller Mamt |
Ctl TmF Act Sk

[ Bd.8F [ 8.68F
Schedule Active[ B
Setbk Dlo Cht

l Hl=

The above image displays Control Temperature (Which is also displayed in “Status 2”), and the
active setpoint that the chiller management is being controlled. This setpoint can vary depending
on if a schedule is active or if a push button is pressed (Digital Input is closed momentary) for a
“setpoint setback”. The Setbk Dly Cnt (setback delay count) is only active if this feature is enabled.

PAGE 5

A Management [
Level

Chiller 1 [J

Chiller 2 [J

Chiller 3 [J

Chiller 4 []

1. Main Status Management
2. Level Control Status
3. Chiller 1-4 Control Status
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1.MAIN MANAGEMENT STATUS

<] MImt Status

FID Act [ OIx
Caracitu [ B.8]%

PID Act- This is the PID value output (or input to the Chiller Management setpoint) from the PID
function block being controlled based on control temperature. A slow PID with small change is best
to optimize system performance and avoid unnecessary chiller/compressor cycling.

Capacity- Value that is being called by the main Chiller Management function based on
management parameters set (see examples A and B previously in manual for control explanation).
Req Cap - Required capacity that is being called by, however delays and hysteresis will affect the
capacity output for what is required.

State- indicates a number to represent the following status.

Current state:

1: Idle

20: Run

21: Holding last compressor on (pump down)
90: Alert

99: Alarm

2. LEVEL CONTROL STATUS

4| Level Ctrl Status

Low Level (5]

Level Ctrl [H]
S.U Fill (O]

Simple level control screen if system is using a tank of fluid for level detect for pump and chiller
safety.

Low Level- Indication of “1” shows that the digital input for low level is closed and in the ok/run
state.

Level Ctrl- Indication of “1” tells system that the tank level is where it needs to be and no need to
add more fluid. When this value is “0”, the “S.V Fill” will display “1” controlling a fluid fill solenoid
valve from a digital output.
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3. CHILLER 1-4 STATUS/PUMP STATUS

£|Chiller 1 Status | {| Chiller 1 Pumps

Ena State :
Auto Sk BI =] O Stat? IEI H? Tn_Bn
Elarse Time (s RRALA Tme'gzl Sm:
On[_BoFf B Hpun on Time:P1 =
Pump Status | Pz 4=

Chiller Status sent by the Main Management Control.

Chiller Ena (Enable) indicates that the “number of chillers” (in the main management setpoints)
have been defined, and communication is enabled for that chiller. This is NOT an indication of the
physical demand for cooling of the chiller running.

Auto Sp - Setpoint output from the chiller management function block being sent to the chiller
control block to run at what percent. This value will be scaled based on high and low values set in
the chiller management settings (See graphs above for behavior).

State - 1:Idle

10: Starting
20: Run

40: Stopping
99: Alarm

Elapse On Time - Remaining time before the minimum on time elapsed
Elapse Off Time - Remaining time before the minimum off time elapsed
Elapse Cycle Time - Remaining time before the minimum cycle time elapsed

Pump Status
State - 1: Idle

20: Normal

21: Timer normal

40: Locked rotor protection (PMode)
41: Start PMode

42: Timer PMode

43: End PMode

99: Alarm
Idle Time - Remaining idle time before pump starts for the mode run time set.
Remain Time — Remaining time before pump shuts off. Only applicable when hours are set on both
pump 1 and 2.
Run On Time - Amount of time pump is running after It has been disabled or switched off.
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Status 2 - Temperature Display Screen

0.E.5 status1]2|3]
Setroints [
S Alarms [ |
S Alerts ] |
g Ext.Info[J
'Y E  CHLR MATH

PAGE 1

€] Main Status 2|
Sws Enaf] DIE] LevelH]
Ctrl Temr: GQF

OART | . 0|F
Cabinet Tme o, alF

Sys Ena - indicates system is enabled. This can be switched on and off in “Setpoints.”

DI - Digital Input Enable. This MUST be enabled for the system to run by either a jumper wire to the
input (see wiring schematic) or a remote signal from third party device.

Level - When level controlis enabled for chiller system to prevent cavitating pumps. Level at “0”
indicates no level in a tank or pressure switch system. The system will be off and alarming. “1”
indicates levelis ok to run.

***NOTE: All Three of the above values must be on(1) for system to be ok to run.***

Ctrl Temp- Control Temp to modulate and control chillers. Usually installed in the supply or return
line of chiller pump.

OAT - Outdoor Air Temperature. This is used for various control of chiller system and very
important for how the chiller runs efficiently. Used for shifting the head pressure setpoint, EXV
superheat setpoint shifts, max valve opening, and compressor low pressure cold weather
operation.

Cabinet Tmp- Cabinet temperature used for controlling a cabinet fan to turn on when temperature
is above 75F.

PAGE 2

< 2

Slabh Temps(F D | Slab Temps - Slab temps used for either display

. | information, or used for control temperature based
1 N I . EI 2: I B = Bl | on average, min, max, etc.
3 " I B s BI 4 . I B » BI . IFR Temps - Infra Red temperature. A 4-20mA
IFR TENF’E ':F :l i temperature is used for similar reasons as slab

1: I B a EI 28 I E . El | temperatures.
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PAGE 3

4| Low Temr Satety
Alarm

[ 5]
Cutout Dle [ H=
Cutln Dle [ #@=

Low Temperature Safety screen to indicate the temperature has fallen below the setpoint (or Low
temperature setpoint set). This is NOT a critical alarm, simply an extra safety to shut off the
system after the Cutout Dly expires. This alarm type is common if many process/product loads
shut off at the same time, or the PID controlis not responsive enough to shut down the system.
After the cut in value has been reached, the Cut in Dly will start to time before the alarm resets.

Status 3 - Process Display Screen

0.E.5 Status1/2|3]
Setrpoints [
S Alarms [
S Alerts ]
Ext.Info []
CHLE MAIHN

PAGE 1

JPI"‘DC— 1 F'r"t:u: 2 2]1£] F'r*oc.e-55 3

il il il il il il
SPd % |Spd[B.8% SFd %
SP SP [ 9.8 SP

Ext. Inf‘c-_]lE::-:t Info | Ext Info_ |

These images display Process (if enabled) 1-3. Each process line can have up to 2 pumps,
either flip-flop on desired running hours, both running all time, or setto 1 pump only.

LA
‘ Indicates an enable was sent to run the pump, and value of “1” indicates a pump
proof back (digital input is closed). Spd shows the pump speed percentage called by the
PID control based on SP (setpoint).
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Ext Info (Extended Information), each consists of the following information.

<] Process 1 *| £] Process 1 Pmps  »| £] Process 1 Pmrs

Sur Press [ B.OIPST State[ @141 Tmi Hm Remote Ena
Retrn Press[___B.8PSI e

R in Time:P1 H
Diff Press [_BL.BPSI o e T
Return Temr[ ___B.8F Run On Time:P1 =
Surrly Teme[ _B.0F P2 s

Supply Pressure, Return Pressure, Differential Pressure, Return Temperature, Supply
Temperature.

State
1: Idle

20: Normal

21: Timer normal

40: Locked rotor protection (PMode)
41: Start PMode

42: Timer PMode

43: End PMode

99: Alarm

Idle Time — Pump will start for the duration of the locked rotor protection.

Remain Time running of pump 1 and 2 in hours.

Run On Time for pump 1 and 2 in seconds. Duration of running after being switched off.

Remote Enable- Must be on for process line to be enabled. If no remote third party enable, then a
jumper MUST be present for digital input.

SETPOINTS

Setrolints

Sastem Enable [ Level Ctrl: [J
Temr Ctrl: Sensorss D
]

Chiller Mamt:

Chiller Ctrl:
FumFr Ctrl:

Alarms:
Process: ]

System Enable - to physically turn on entire system on or off. This valve is not a status variable.
The value of “1” indicates that the system is set for enable, “0” is system off.
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Temp Control Setpoints

PAGE 1

< | Temr Ctrl Fixed |>

Chiller Fix SF
| |, E|F
Setback

Ofst:[ BLBF Dlu:[ Hm

Chiller Fix SP- Main setpoint to be controlled by chillers based on the control temperature.
Setback —When Setback digital input is true (this is usually a push button type momentary switch
(see wiring schematic), the Chiller Fix Sp will be offset based on the Ofst value for the time Dly
also set in minutes. This offset value can be a positive or negative value. This feature is mostly used
on ice pads, when the ice is about to be flooded with water and needs quicker freezing time.

PAGE 2

4 Slab Teme Ctrl |*

Slab Ctrl Ena [ 9]

Hmb S1ahk Sensors_%%
Slab Tmr Ed Mode
Roll Aura Delaw [ B

Slab Ctrl Ena - If this value is set to “1”, Chiller Fix SP will now be based on the slab temperature
sensors only, and NOT using the Control Temperature analog input. Select Nmb Slab Sensors that
will be used (up to 4) for controlling the chiller setpoint.

Example: If 4 slab temperatures are enabled (Sensor Enable Setpoints page Al03, Al04, Al05, Al06),
and only 3 of them will be controlling the chiller setpoint, then the first 3 analog inputs in order (3, 4,
5) will be used and the fourth (6) will only be used as a readout.

Select the Slab Temperature Read Mode desired for showing the temperature that will be used as
the new control temperature.

0 = Actual Average Value (No Roll Average)

1 =Average (Roll)

2 = Max (Roll)

3 =Min (Roll)

Roll Average Delay used for smoothing out quick temperature variations. Set delay for a smooth
“Roll” into temperature change.
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PAGE 3

4 IFE Temr Ctrl >

IFR Ctrl Ena [ 9]

Mmb IFR Sensors _E
IFE Tmr Ed Mode
Roll Avra Delas [ @ s

IFR Temp Ctr” - Infrared Temperature Sensor Control. This is a 4-20ma temperature sensor used
for ice surface temperature; however, it can be manipulated as any 4-20ma temperature sensor.
Max number of sensors is 2. Used in the same way as the slab temperature control listed on
previous page as a hew control temperature for controlling chillers. See Slab Temperature on the
previous page for more details.

PAGE 4 - PAGE 10

Iy Schedule Ctrl }I{
Sundag:

Schedule Ctrl
Saturdag:

Event. 1B Se:[ B.8|F
O 88 : 868 OFF 88 : 88
Event 2B Se:[B8.0F
O BBa:aa OFF 8@ : 86

Schedule

A schedule for chiller setpoint can be used for every day of the week, Sunday to Saturday, and have

up to two events per day.

Event. 1B Se:[B.8|F
O 88 : 868 OFF 8@ : 88
Event 2B Se:[ B8.0F
O B8 :aa OFF 8@ : 86

To enable the event for that day of the week, a value of “1” must be set.
Note: Be sure that the RTC (Real Time Clock) is set on the PLC before enabling any events.

Choose desired Sp setpoint for that event, this will start on the ON time and will automatically
switch back to the original Chiller Fix Sp when the OFF time is present.

Chiller Management Setpoints

PAGE 1

y Chiller Mamt }

Ch Mode

Hum Chillers [ 8]

Mom X i
Min * i
Max # “
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Ch Mode - Chiller control sequence mode. Default Value: 2
0o0: FIFO
o1: Runtime
o2: LIFO
Num Chillers - Number of chillers being controlled.
NOTE: PLC must be power cycled after selecting the number of chillers, for the system to take
effect!
Nom % - Nominal percentage of the chillers Default Value: 100%
Min % - Minimum percentage of the chillers being used Default Value: 0%
Max % - Maximum percentage of the chillers being used Default Value: 100%
NOTE: Minimum and maximum percentage also set in “Chiller Control”. Analog scaling will differ
when changed!

£ Chiller Mamt }
Chl Primara[__ 6]

Ctrl Mode[ B
LIFO Sexcl-42

Chi[ @ Chz[ 9]

Ch1 Primary —when enabled, value setto “1”, chiller 1 will always be the first and last to run. An
internal timer resets the operating hours for chiller 1 to force it to be the first and last. Used when
multiple chillers are present and only chiller 1 has a VFD present on a compressor.
Ctrl Mode - Control mode (switch on/off the chillers). Default Value: 0

0: Delay

1: Hysteresis
LIFO Seq - Chiller start sequence (priority in sequencing mode LIFO).

NOTE: All chillers have equal priority unless “Ch1 Primary” is set.

PAGE 3

£ Chiller M3mt }
Chlr Carpacita[ B.6)%

Min Rang9e (] i
Max Rande 2] i
Hi Limit 1]
Lo Limit 1]

Chlr Capacity- should always be set to 100 percent unless scaling is heeded for a readout.
Changing this number will affect when chillers are enabled and disabled in the curve.

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
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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

PAGE 4

< Chiller Mamt >

SFP Max Uar 5] F=
Delag Ok H|=
Delag OffF H|=
Hasteresis 5] A

Hld Last Chlr

=

Sp Max Var - Maximum setpoint variation time to increase/decrease the setpoint of 10%. 0 leaves
the setpoint unchanged. It is possible to limit the slope of setpoint signal coming from PID to
prevent too quick variation and consequently too fast switching on or off the chillers (for example
during first power on). The input “Sp Max Var” indicates the time necessary to increase or decrease
the setpoint of 10% value. Default Value: 5

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

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

Hysteresis - Hysteresis to increment and decrement the number of requested chillers (“Ctrl
Mode” Set to 1). Default Value: 10

Hld Last Chlr - Hold Last Chiller On, even if shut off is requested. NOT recommended using, as
this could cause the control temperature to go too low. Be sure to enable “Low Temperature
Safety”, if this value is set to “1”!! Default Value: 0

PAGE 5

<] Chiller Mamt FID

Hi Limit [0
Lo Limit [ 6
Deadband [ 9]
Fl W I| Wl D 5]

Hi Limit- High Limit percentage of the PID. This is the maximum value The Chiller Management will
see. Be sure to set this value high enough that all chillers will be called for in the Management
group to be enabled if need be. Refer to System Overview for further information. Default Value:
100

Lo Limit - Low limit that the PID will “ramp” down too. 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
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Deadband- Used to smooth out control behaviour. Value is set in degrees Fahrenheit. Example:
Value set at 2F deadband meaning that the PID output percentage (Compressor Management
Setpoint), will not change when temperature is within 2F above and below PID Setpoint. See graph
below. Default Value: 0

55.0+
50.0
450

40.0
350
30.0
250
20.0—
15.0
10.0—
5.0
0.0

rAnalag (%) 4

100.00 —h

b
"
80.00 l,'

£0.00

40.00

20.00

0.0

Tima

Proportional Gain rEp
Example

r
Time

Ep > 0 Direct mode, for example, control for heating.
Kp = 0 The outpuls rinaleg and iknaleg are set to 0.
rkip < 0 Reverse mode, for exampie, control for cooling (inverse confrol)

integral Time uiTi
Example:

wiTi =1

Fast integration fime, causes a fast influence on the outputs
rAnalog and iRnaleqg.

uiTi = 10 10 times siower than the fast integration fime (2) and causes a
slower influence on the oulputs rinalog and iRknzlog
uili =0 uiTi is deaclivated.

Derivate Time uiTd
Example

uiTd = 1 The smallest damping. causes a high influence fo the outpuls
rAnalog and iknalog.

uiTd = 10 1/10 of the smallest damping, causes a lower influence on the
outpuls rinalog and ilinsleg

uiTd = 0 uiTd is deaclivated.

NOTE: In systems with dead time, uiTd should be set 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 I D- Proportional, Integral, Derivative. It is nhot recommended changing these values unless
discussed with a qualified and trained technician. The default values have been fully tested on

multiple applications and damage can occur to chillers/compressors due to rapid cycling if set
incorrectly! Default Value: P=-5, I=5600, 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 Chiller Management and runs as an individual PID for a 0-100% setpoint

to the Chiller Management “Block”, based on control temperature.
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Chiller Control Setpoints

<| Chiller Control

Chiller 1 []
Chiller 20
Chiller 30
Chiller 4 [

Chiller Control setpoints for up to four chillers.

PAGE 1,2

Z] Chlr 1 Ctrl Se [F][€] Chlr 1 Ctrl SF
Chlr Mode [@] ‘Min OFf Time[_Bl=
m:g gzd_ﬂlﬁl Min Cul Time[ =

. : Min Out [ B.0)%
Min Se [__B.5] | ..
o Time T < Max Out. [ B.8]%

Min

e

o1: automatic - Runs the chiller based on setpoints and commands from the Chiller
Management. Timers and alarms are enabled
02: manual —The chiller is controlled with Manual Setpoint and Manual Command. Timers
and alarms are enabled
03: maintenance - The Chiller is controlled with Manual Setpoint and Manual Command.
Timers are disabled and alarms are enabled
Man Cmd and Man Sp - Manually command the chiller (Set to 1) to the manual setpoint set in
percentage. System must be enabled for this to work.
Min SP - Minimum set-point that corresponds to the Min Out. Default Value: 0
NOTE: Comp Min SP must be lower than 100.0%.

Graphic below represents Min SP

MaxOut Dbttt i da ft e el s s

MinOut

= iSetp (%)

0 iMinSetp 100

Min On Time - Minimum time the chiller will stay enabled.

Min Off Time - Minimum time the chiller is stopped.

Min Cyl Time - Minimum time between 2 consecutive starts of the chiller.

Min Out - Minimum Output percentage of the compressor that corresponds to the minimum set-
point. NOTE: Min Out must be lower than Max Out.

Max Out - Maximum Output percentage of the compressor.
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Pump Control Setpoints

The Pump Function balances the operating hours of two pumps and takes into account the status
of each pump: operating time, detected error, maintenance mode.

If one of the pumps is not available, the second pump will run continuously.

When the pumps are not used for a long time, to help avoid damage (corrosion, blocking, etc.) the
pumps are switched on one after the other during a user-defined time.

All time settings can be configured.

4 Fumre Ctrl SF

Ch 1 Pump Ctrl [
Ch 2 Pumr Ctrl [
Ch 3 Pump Ctrl [
Ch 4 Pume Ctrl [

Chiller Pump Control Setpoints for each chiller pump. Up to 2 pumps per chiller.

£ | PumFr Setroints |3
Start Pumrs [H]
Man Mode [[H]

F1 Man [@ P2 Man[H

Max Runtime: Eé —g-t::;

Start Pumps - start stop for pump control. Set to 1 to enable pump function. Can be disabled if
chiller pump is controlled from a remote system or device.

Man Mode — manual mode to enable and disable pumps on and off. P1 Man and P2 Man must be
selected to turn individual pump on and off.

Max Runtime - Set the maximum runtime of each pump (0-1000HTrs). After the expired hours, the
pumps will switch. If only P1 pump is used, set P2to 0 and P1 to 24Hrs to never shut off.

£ Pumr Setroints [

LEF RunTm [ Hlm |
LRP IdleTm [_Bhr
P1 RunOnTm [_Hls |

P2 RunOnTm [_H)=
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When the pumps (P1 and P2) are not used for a long time, the pumps are switched on to avoid
damage (corrosion, blocking, etc.). The duration when the pumps are switched off and the duration
of the Protection mode (Pmode) are set by the user.

If LRP Idletm or LRP RunTm are set to zero, the locked rotor protection is not started and LRP
IdleTm is set to zero.

If the locked rotor protection is running (P1 or P2 are switched on), remaining idle time is set to LRP
IdleTm.

RunOnTm is set to avoid flow switched tripping or lags in system, when switching between 2
pumps. Run on time will expire and pump will be switched off when disabled and called by the
other pump to run.

<] Pumr Setroints

F1 Prf Ena[ 8]
F1 Prf Alm Dlo [ H=

FZ2 Prf Ena[ 8]
FZ Prf Alm Dlo [ H=

P1/P2 Prf Ena- Set to 1 to enable pump proof input. Alarm will be triggered if no “proof” input is
active when the pump is calling after P1/P2 Prf Alm Dly (pump proof alarm delay) expires.

Level Control Setpoints

< |Level Ctrl Setrent
Level Ctrl Enable[H]

Level Control Enable to activate a solenoid fill valve based on level control digital input. Inputisin
series with main system enable and will shut down chiller system if this feature is enabled and
digitalinput is not true.

See wiring schematic for digital input designation.



Sensor Configuration

£ Sensors Scaling

>
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Sensors Scaling

CH1 PmrF ¥1| EIHE‘
CROL > i @2

CHZ Pmr ®1[_B@|K2
CHOZ > [ @Mz

Scale

CHZ PmrF ¥1| EIHE‘
CROZ 2 W[ [y
CH4 Pmp 81 B|X2

1. g;

CRO4 2wy

=il |ty

[ Bvz

Scaling for Analog Output 1 - 4 for chiller pumps. 0-10vdc output only! Set “X” as Pressure scaling
in REAL value. Set “Y” as voltage scaling in integer format (ex. 1000 = 10vdc).

< IFR Sensors =

IFR 1 Ena [B] nfst
Y1 =] R 8 [ &)

IFR 2 Ena [B] gs=t
Y1 =] 8 [ 3]

IFR Sensors (Infra-Red Ice Surface Temp) is a 4-20ma input. Set Y scale in temperature
(Fahrenheit). This input could be used as any 4-20 ma input as a “Read only” value if necessary,
however does have the ability to be used as chiller control temperature to enable chillers on/off
(see Temperature Control Setpoints). Set Ena to 1 to enable this Analog Input.

< | Sensor Enables E
Procl Ret Tme(RIZ [ H]

Slab Tmr 1 CHISD
Slab Tmr 2 CAI4D
Slab Tme 3 CHISD
Slab Tmer 4 CRIGD

Proc1 Ret Tmp (Process 1 Return Temp) Enable
to be setto 1 if process is enabled. If process
piping/pumps are present, this can be used as a
“Read Only” value to display the return temp of a
process line. This temperature could be
manipulated as any temperature since it is read
only, however it will display on the process
pumps page on the main HMI Scada program.

Slab Temps 1-4 Enable to be set to 1 if temperatures are present for reading ice surface
temperature. Up to four slab temperatures can be used. This value can be displayed by “Read
Only”, however does have the ability to be used as chiller control temperature to enable chillers

on/off (see Temperature Control Setpoints).



< | Sensor Enables EE
Cabinet Tme (RISH[H]

ExFranzion 1 Sensors

FProcZ Ret TmrcRIS2[ @]
Frocl Sur TmrCAIG2| W
Proc2 Sur TmrCAIT | 8|
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Cabinet Tmp Enable will enable Cabinet Fan to be controlled based on temperature to cool
electrical cabinet. This value can also be enabled for a “Read Only” value if no fan is connected or

needed.

Expansion 1 Sensors

Proc 2 Ret Tmp, Proc 1 Sup Tmp, Proc 2 Sup Tmp, Proc1 RetPress (next pic below), and Proc2
RetPress (see pic below). These process temp/press can only be enabled if an expansion module
is present.

Frocl EetPress

carly ol

oFst[ @ —A7e oFst[ " 22
< |Exransionld SGEIE[E:{ Exrpansion 2
CATE 2 w1 ] s E\ Proc? RetPress [ G

B!

Of st

Z | Exransionl Scale|>||< | ExFranszi1onl Scale|>

v

4] AIz2> Al fd
Proc? RetPress [ DFEtr_Tﬂvl Ve

(A1 ol K2

i

il

]

W

Frocl Eet TmrCAI1>
Frocl Sur TmrCAIZ?

Exrpansion 2

sl

Expansion 1 Scale - Scaling for analog pressure value, set “X” as pressure scaling in REAL value,
0-100% of the 4-20mA signal. Set “Y” as pressure scaling in integer format (ex. 0-100 psi). Set Ofst
(offset) to pressure if needed in +/- format.

Expansion 2- same as expansion 1 settings, this expansion module is present if process 3 is used.
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Alarm Setpoints

< |Chlr Temr Alm SF | > ||< |[Low Temr Sateta SF
Temr Alm Ena[ H] Ena [H]

Hi Tmr Alm SF JH|F | Cutout SF
Low Tme Alm SE H|F | Cutout Deladg

[ A.8
~ @.9
Temr Alm Dlo[_ Hmin Eﬂt%: g:lau Eﬂ

In TN T

Chiller Temperature Alarm Setpoints- Enable High and Low Temperature Setpoints selecting
Temp Alm Ena to “1”. Set Hi/Low Tmp Alm Sp at limit to trigger alarm after Temp Alm Dly time in
minutes. Alarm is only a notification and does not affect the operation of the chiller.

Low Temperature Safety Setpoints — This feature is to ensure the chiller will not run based on
Cutout Sp. The chiller platform performs operation by PID method. Set this value in case the PID
reaction time/change is too slow to shut off the chiller.

When this cutout value is reached, an orange light will blink and indicate a low temp safety. This
will not email/notify that an alarm occurred when connected through Scada, rather, just a cutout
setpoint for the lowest temperature value that is allowed to be reached.

Itis best to set the Cutln Sp below the temperature setpoint to allow the PID control to be within
range to start from 0%. Set the Cutin delay and Cutout delay as desired for reaction time. Every
system is different, and temperature will react differently based on load size/ heat transfer.

Process Setpoints

&4 FProces=s 1 il | B4 Frocess 3

Main Enable[ 8] Main Enable[ 8]
Setroints | Setroints |
Frocess 2

Main Enable[ ]
Setroints |

Enabling Process 1 or 2 will automatically enable a communication for Can Expansion module 1,
and all process inputs will need to be enabled necessary for read values in Sensor Setpoints.
Process 3 main enable set to “1” will enable a communication for Can Expansion module 2. Dip
Switches will need to be set for addressing and end of line on the Expansion modules.

See wiring schematics for dip switch settings.

Anytime the Process Main Enable is changed, both the PLC and Expansion must be power cycled.
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< | PumFr Setroints |-
Start Pumrs [ B Start Pumps - start stop for pump control. Set to
Marn Mode ? 1 to enable pump function. Can be disabled if
process pump is controlled from a remote
P 1 Han |__E'] F.E Haﬂ @ system or device for the “Process remote
. Fi kit~ | enable” input (see wiring diagram).
Max Runtime: ps ™
™

Man Mode - manual mode to enable and disable pumps on and off. P1 Man and P2 Man must be
selected to turn individual pump on and off.

Max Runtime - Set the maximum runtime of each pump (0-1000HTrs). After the expired hours, the
pumps will switch. If only P1 pump is used, set P2to 0 and P1 to 24Hrs to never shut off.

< | PumFr Setroints |-
When the pumps (P1 and P2) are not used for a

LRP EUHTN EE long time, the pumps are switched on to avoid
damage (corrosion, blocking, etc.). The duration
=1n = henth itched off and th
when the pumps are switched off an e
Pl EUHDHTN ES’ duration of the Protection mode (Pmode) are set
P2 RunOnTm [__H= by the user.

If LRP Idletm or LRP RunTm are set to zero, the locked rotor protection is not started and LRP
IdleTm is set to zero.

If the locked rotor protection is running (P1 or P2 are switched on), the remaining idle time is set to
LRP IdleTm.

RunOnTm is set to avoid flow switched tripping or lags in system, when switching between 2
pumps. Run on time will expire and pump will be switched off when disabled and called by the
other pump to run.

<1 PumFr Setroints |3

F1 Pri Enal[ 8]
F1 Prf Alm Dlo [ Bls

FZ Prf Ena[ 8]
FZ2 Prf Alm Dlo [ @l=

P1/P2 Prf Ena- Set to 1 to enable pump proof input. Alarm will be triggered if no “proof” input is
active when the pump is calling after P1/P2 Prf Alm Dly (pump proof alarm delay) expires.
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Z Fumre FPID SF >

Fress SF [ B#.6|PSI
Liff Ctrl Ena[H

Hi Limit E
Lo Limit
Deadband 5]

Set Press SP (Pressure Setpoint) desired to maintain process pump pressure in psi. If Diff Ctrl Ena
is setto 1, than pressure setpoint will be the differential pressure between the supply pressure and
return pressure of the process line. Both pressures MUST be present for this to work.

Otherwise, If no differential control is enabled, the process pump will maintain process supply
pressure by default. Process supply pressure must always be present. This is imperative to run
process pump speed based on a 0-10vdc analog output signal.

Hi Limit- High Limit percentage of the PID. This is the maximum value the process pump output will
see. Default Value: 100

Lo Limit - Low limit that the PID will “ramp” down too. 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 will not change when pressure is within 2psi
above and below PID setpoint. Default Value: 0

Z Fumre FPID SF

Man LVar Mode [H]
Man Value [ B.8)=

F a1 5] 5]

Man Var Mode- Manual Variable Mode set to 1 to enable manual mode to run process pump at a

set Man Value (manual Value) in percentage.
P I D- Proportional, Integral, Derivative. Set PID for proper pump speed reaction based on load.
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ALARMS
0.E.5 sStatus1]2|3|

ﬁe{gpointsm
Alarms []

M Alerts ]
1 Ext.Info [

"1 [E] CHLR MAIN

'ﬂAn alarm bell is an indication that an alarm is present. The Sensori controller will be blinking a
red LED light indicating an alarm. Simply follow the alarm bell on the display until an indication of
“1” is shown next to the present alarm to see what is alarming.

%< |[Main Alarms Ext .Alm
Lewvel:Lows, iy
Chiller[]&

Ch Pmrs[]5 P Pmes[]i
Tenr (A

Comm [ ], Sensors[ ]

Ext.Alm (External Alarm) is an alarm input that, when active (Voltage is present on the Digital
input), will signal that an alarm is present externally and Sensori Control yellow LED will flash. This
inputis primarily used to tie an external system alarm into the system if no email capability or
signals are present on that controller, when connected through Sensori HMI Scada software.
Low Level alarm icon will appear when level controlis enabled in “Level Setpoints” and no input is

active on low level digital input.

Chiller Alarms

< Chiller Alarms If a number > 0 appears on Mgmt Alm, it is

CH 1 D'ﬂ' Mamt. Hlm indicating a setting on the chiller management is
E either outside of its range or indicates all chillers

EH 2 D'ﬂ' are in alarm state. This Management Alm ID is

CH 3 D& FID Alm directly from the chiller management function

CH 4 D.ﬂ. E F=t | block output.
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If a number >0 appears on PID Alm, it is indicating that a reset must be present. This is usually from
a setting that has been changed and caused the PID to go into an alarm state. Press Enter on Rst
button to restart PID.

CH 1-4 Alarms. See below. Chiller alarms are active from Chiller Compressor Management only.
Alarm must be dealt with from the Chiller Management Sensori Control. The alarm indicated is an
indication of alarm and will shut down that chiller when active (Flow Switch alarm, Voltage
monitor Alarm, Liquid Line Pressure Sensor Fail Alarm).

“| Chiller 1 Alarm
tAlarm Frm M9mt >
Flow Alm '
LUoltag9e Alm

L.L Pres= Hlm

1]

&,

Chiller Pump Alarms
<] CH 1 CH 2 »|[<|Chiller Pme Hlm ID

Eé 25.& Eé EE& Chiller 1 Pumr [0
Rs|f S0, Chiller 2 Pume [0

cH=2 o CH 4 Chiller 3 Pume [0

F1R=|& Pl Rs® :
PZRz|® P2Rs|® Chiller 4 Pumr [0

Each chiller can consist of 2 pumps. If a pump is in alarm state, the other pump will automatically
come on until the pump alarm is reset and dealt with. Press Rs to reset the Pump “proof” alarm.
When the alarm is active a chiller pump alarm ID indicates that the chiller pump is in alarm state.

Process Pump Alarms

< Process 1 }“{ Process 3

P1 E=|& Hlm ID 5] P1 E=|& Hlm ID 5]
PZ Rs)f FPID 4 |pz2Rs|® PID H

Frocess 2
P1 E=|n Alm ID 5]
FZRs|&y FID 5]
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Each process line (Up to 3 process) can consist of 2 pumps. If a pump is in alarm state, the other
pump will automatically come on until the pump alarm is reset and dealt with. Press Rs to reset the
pump “proof” alarm. When the alarm is active, a process pump alarm ID will indicate that the
process pump is in alarm state.

If anumber >0 appears on PID Alm, itis indicating that a reset must be present. This is usually
from a setting that has been changed and caused the PID to go into an alarm state. Press enter on
Rst button to restart PID.

Chiller Temperature Alarm

“|Chiller Temr Hlm

High Tmer Alm Bl&
Low Tme Alm  Bl&
Alm D1aCht| H=

Temr Ack Ack

Chiller Temperature alarm will indicate a “1” along with the alarm bell if the control temperature
exceeds the limit set in Chiller Temperature Alarm Setpoints. Alm DlyCnt will indicate the full delay
counted in seconds when an alarm is reached based on the delay set in setpoints. Press
temperature acknowledge button Ack to restart the temperature alarm.

Communication Alarms

The Sensori Main Chiller Management PLC
{ TCP".. I P CDNN I:I 1 M communicates with the Sensori Chiller
Ch 1 ]- 1 = 1 m El Compressor Management PLC over TCP/IP
Chilleyr 2 m i, (ethernet cable). Without communication, the
] chiller will not run as it has its run command and
Ch 1 1 1 er 3 m E' capacity percentage being sent over TCP/IP. If an
Ch 1 ]- 1 e 4 m El alarm is active on a chiller, you must verify cable
CF]H..-"'E}{F- CDI""II"'I I:] 1 ] @ .ﬂ connection or proper static IP address for each
chiller.

If a CAN/Exp Communication alarm is present, please verify the process expansion 1 and 2.
Process 1 and 2 main enables (see setpoints page) control the communication being sent to CAN
expansion 1. Process 3 main enable controls the communication being sent to CAN expansion 2.
Verify wiring for the Expansions with proper end of line dip switch termination and start of line 120-
ohm resistor being present, with proper use of ground/shield wire.



Page |34

NOTE: A power cycle MUST be present to both the plc and expansion module after the “Main
Enable” setpoint has been changed, as well, if any dip switches have been changed on the

expansion modules.

Sensor Alarms

< Failed

Chlr Chtrl
Froc 1 Eet

Slab Tmre 1
Slab Tme 2

Slab Tmr 3

Sensar E

TmF
TmF

%,

5,

%,

Z Failed Sensor

>
ExFransion
Process 1:Sur Pres[

Ret Prez[ 8]

Process 2:Sur Prez[
Ret Presz[H]

< Failed Sensor s

ExFans1ion
Froces=s JiSuUF PPES[E]

Ret. Prez[ 5
Proc 1 Sur TmP

ry Failed Sensor E

Slab Tme 4 '

OAT

Cabinet TmrF

IFE TmrF 1

IFE Tmr 2

< Failed Sensor [

ExFransion

Procesz 3:Sur Prez[H

Ret. Prez[H]

Proc 1 Sur Tme

Indication of “1” to show failed temperature/pressure alarms.
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Alerts

An active alert will be indicated by a blinking amber LED light on the Sensori PLC, followed by an
alarm bell beside the “Alert”

< Main Hlerts

Low Temr Safetw [H]

Mamt. PID ID | 5]
Mamt. ID | 5]

If a “1” is active next to Low Temp Safety, the chiller has reached its low temperature setpoint
safety set and has shut down all chillers active. Usually this occurs when the PID set does not
respond quick enough to shut down all chilling. This alert will not be emailed when connected to
Sensori HMI Scada software and is simply an alert also used as a shut off for temperature for
safety.

If Mgmt PID ID or Mgmt ID has a value greater than 0, this will indicate when there is a chiller alarm
(coming from Chiller Compressor Management), or a PID setting has been inputted incorrectly.
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2.CHILLER CONTROL MANAGEMENT

Sensori Chiller Control Management is the controller for the chiller to command up to 4
compressors (on/off, or variable speed), electronic expansion valve control, and fan control. Each
compressor will be enabled to run through Sensori Compressor Safety devices with all its own
setpoints and fine tuning, protecting each compressor individually over Modbus TCP to further
protect compressor from failure and malfunction. Ambient shifting on valve and condenser
applications allows the chiller to run at a peak efficiency performance and maintain proper
operating conditions for all applications.

SYSTEM OVERVIEW

Compressor Management

Compressor Management Enables

Compressor Management is enabled through a master on/off switch (Digital Input). VEV Suction
pressure (Al11), VEV Suction Temperature (Al10), Flow Switch, Voltage Monitor, and
Communication TCP/IP Alarms, will disable compressor management if any of these alarms are
active. The VEV must be in “Ready” state. When the valve driver initializes on a power up, the
battery backup will need to be charged, and a 3-minute wait time will occur until “Ready” and ready
for 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 usilifoSeqg 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.
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NOTE:

- Itisrecommended to keep the system at LIFO mode as this mode is fully tested based on
optimum performance.

- Ifavariable 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.

- Ifacompressoris not available (off timer or cycle timer are active, or the compressorisin
alarm state), another compressor is started based on the sequence defined by Comp Mode
above.

- Ifacompressor 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 O-
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. xCtrlMode is set to FALSE (uiDelayOn and
uiDelayOff is active. See parameter list).

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

[
[
[
[
[
[
[
[
[
[
[
[
|
0
[

= A T T > ?—!—0—1‘—4—1—{—4—+~+—+—0—H—+—+—4—+—{'—‘&)Ersem
: i i

[
MdinRange raxRange MinRange ridaxRange
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Regulation With Delay

The input xCntrlMode 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.

NOTE: When the first variable speed compressor must 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:

34 -

" xStartC3
24
xStadl? J

Number of requested compressors

L ] L | L | L 1 L I 1 I 1 1 1 | 1 ! 1 | h_
] 1 T I ] I ] 1 ) I 1 I L] ) L I L T 1 1
0 Timelsec
] g
uiDelayOn uiDelayOff
=2sec =2sec

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:

Parameter Value/Unit

rMaxRange 100.0%

rMinRange 0.01%( ~ 0.0%)

u=iNbVs 1

usiNbOnoOfs 3

MaxFreg 50.0 Hz

MinFreq 5.0 Hz

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

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

rRegCapacity 0.0..100.0

rCspacity 25.100.0

uilelayOn 5s

uiDelayOEE 5s

rNemFreq 50 Hz

xCtrlMode FALSE

uiCapVs 25

uiCapOnOEE 25




The graphic shows an example for rMinRange, rMaxRange (1Vs+ 3 on/off)
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REGULATION WITH MINIMUM FREQUENCY, MAXIMUM FREQUENCY, AND NOMINAL FREQUENCY

If...

Then...

If a variable speed compressor is available
and ready,

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

If more than one variable speed compressor
is set by usiNbVs,

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

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

If x8tartcl is set to TRUE and rSetpCl is
equal to 100.0%,

The variable speed compressor C1 is running
at the maximum frequency rMaxzFreq.

if more than one variable speed compressor
is required,

The analog outputs rSetpC* has the same
calculated values (analog for the value
iSetpC¥)
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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
usilbVs 1
usiNbOnOfE 0
MaxFreq 50 Hz
rMinFreqg 5 Hz
MinRange 0.01% (~ 0.0%)
MzxRange 100%
rNomFreg 50 Hz
xCrrlMode FALSE
uiCapVs 25
uiCapOnDEf 25

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 25 (for 1 variable speed compressor,
internally calculated)

rRegCapacity 0.0...250

rCapacity 25...950

.

3 ed

e

> 4

Example rMinFreq, rMaxFreq, rNomFreq (1 Vs):
2z A
iE |
58 20 So00t
¢ d 20 S 810001
¥ i T @ 90.0]
20.04 e | 80.0-
e ’,,-” | 70.0
15.0 /-/’ : 800
A A 50.0-
A ! 40.0
10.0- |
| 30.0
1 | 200
5.0 | 10.0-
2.5 | 5.0 -
e o
00 T T T T T T T T T T T T T T T T T T 1% 0.0 T T T T T T T T T T T T
0% 0% 20% 30% 40% 50% 60% 70% B0% 90%  100% rSetp 0% 10% 20% 0% 40% 50% 60%
Example B
Parameter Scale / Unit
usiNeVs -
usiNbOnDELf 0
MaxFreq 50 Hz
rMinFreqg 30 Hz
rMinRsnge 0.01% (~ 0.0%)
rMaxRange 100%
rNomFreg 50 Hz
xCcrlMode FALSE
uiCapVs 25
uiCapOnOff 25

|
|
|
|
|
|
|
|
|
|
T

" 70%  80%  90%  100% rSetp
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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)

rReqCapacity 0.0...100.0

rCapacity 15...100.0

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

If... Then...

Iif rsp is greater than rMinRange, The output xstarccl is set to TRUE.
Result: A value of 15.0 is set at the output
rCapacity, but the calculated required
capacity reegCapacity IS less than the set
rCapacity.

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

If rRegCapacity > CapMaxVs, The system requires two variable speed

drives.

Result:

o rRegCapacity is for example 25.1 (=
CapMaxVs) and the outputs xsStartcl and
xStartc2 are set to TRUE.

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

o Both outputs rSetpcl and rSetpc2 are 0.
In this case, the calculation of the oufputs
rSetpCl and rSecpc2 start by
rReqCapacity = rCapacity (here 30).

If rReqCapacity > 2 ¥ CapMaxVs, The system requires three variable speed

drives

Resulit:

o rRegCapacity is for example 501 (> 2 x
rapMaxVs) and the outpits =Starc0? and
xStartCZ are set to TRUE.

o rCapacity is 45, also rCapacity <
rReqCapacity.

o The required outputs rsSecpcl and
rSetpC? and rSecpC3 are set to 17.0%.
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Example rMinFreq, rMaxFreq, rNomFreq (4 Vs):
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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%)
uibDelayOn 0
uiDelayOLL 0
xCtriMode FALSE
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Regulation with One Variable Speed Compressor and 3 On/Off Compressors
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The following example is with a control mode (FIFO, LIFO, Runtime). The following values were set
to show a hypothetical diagram:

Parameter Value / Unit

rMaxRange 100%

rMinRasnge 0.01% (~ 0.0%)

usilcVs 1

usiNbOnOEE 3

rMzxFreqg 50 Hz

rMinFreq 30 Hz

CaplaxVs 25.0 (for 1 varnable speed compressor,
intemnally calculated)

CapMinVs 15.0 (for 1 variable speed compressor,
internally calculated)

rRegCapacity 0.0...100.0

rCapacity 15.0...100.0

uiDelayOn 0

uiDelayQff i]

xCtrlMode FALSE

riHemFreg 50 Hz

uiCapVs 25

wiCapOnOfs 25
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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

If... Then...

If the setpoint of the The time to start or stop a compressor is
PIDAdvanced rBAnalog vanes fast, for reduced which improves the response time
example when the machine is started or when of the system.

the load reduces significantly,

If the setpoint of the The time to start or stop a compressor is
PIDAdvanced rAnalog varies slowly, for longer which increases the stability of the
example when the load is constant, system.
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The value of rHys has more priority than rMinRange and rMaxRange.

| (- Then...
The last compressor stops by the value of

(rHys ) _ . \

20 | <HdinRangs nuurﬁarrga—l % |
The last compressor will stop by the
setpoint=0.0 {:5p:).

[rHys | )

|20 ) ridinRange

Example A:

Parameter Value / Unit

rMaxRange 95%

rMinRange 5%

nziNbVs 0

uziNbOnOff 4

xCtriMode TRUE

rHys 5.0%

Example regulation with hysteresis (4 On/Off):
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Example B:
Parameter Value / Unit
rMaxRange 90%
rMinRange 10%
usiNbVs 1
usiNbOnOEE 3
#CrrliMode TRUE
tBys 10.0%
rMsxFreq 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 rReqCapacity (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

f .
'S.G;m-'lmﬂange-[%ll

rCapacity

15...100.0

[ 5.0 = MinRange - | % ]]




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

The Compressor Control provides the following purposes:
- The compressor can be operated in automatic, manual or in maintenance mode.
- Theintegrated timers help to prevent the compressor from frequent switching.
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- The Compressor Control function block suppresses resonance frequencies to reduce noise

and increase compressor lifetime
- 3different 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
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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 o The fan with the least operating hours is switched on first.
Out 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 o The parameter
Out usiPriorityStagel..usiPriority2taged 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 Adwantage: priority of fan stage usage can be set.

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

NOTE: L/IFO is recommended for most applications with chiller control. Also, If the number of fans
per stage are not equal, LIFO mode is only available.

Fan Status Management

If an input alarm is set to TRUE, a fan stage has at least a nhon-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:
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Mode Description

Manual The fan speed signal is set to the frequency uiManualFreq and
the fan stages are controlled with the inputs xManualStagel,
#ManualStage2, xManualStage3 and =ManualStaged.

NOTE: Take care that the frequency uiManualFreg is set within
the specified ranges of the drive and that the input signals
xManualStagel, xManualStage?, xManualStage3 and
wManualStaged 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, FanContrnlSignal is set as fan
speed signal after limiting between FanFregMin and
FanFregMax values.

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

Fan Increment / Decrement Timer

The FanMgmt function block controls the fan increment sequence by the delay time set in the input
parameters:

- uiFanDelaylncr

- uiFanDelayDecr

The FanMgmt function block differs between 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 uwiFanFregMax.

Decrement Sequence When the number of fans is decremented, if the timer
uibelayFanDecr is active, the operating fan stages run at the
frequency uiFanFregMin.

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 with fan stages
according to the priority defined by the fan mode usiFanMode.
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Fan Increment Sequence The timing diagram below describes the incrementing sequence of the
Fan Management

Requ. stages |
{calculated) d
2 I.—
|
1 |
0 I &
T %
-4—— uiFanDelaylnor ———p=!
xCmdeStage1 |
_______ L —_—
|
I
1 i
| Ll 4
]
xCmdeStage2 |
=
If... Then...
the number of required o xCmdeStagel is swilched on FanDelayCmd
fans is set from 0 to 1 o The next fan stage can be switched on only after the
uiFanDelayIncr timer is complete
the number of required #CmdeStage2 is switched on after the time delay
fans is set from 1 to 2 uiFanDelayIncr is complete.

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

Requ. stages
(calculated) L

2——

0 : j

Y

«CrmdoStage? 4 ~4—— UiFanDelayDecr ——

>t

>y
If... Then...
the number of required o xCmdeStageZ is switched Off after the uiFanDelayIncr is
fans is set from 2 to 1 complete.

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

the number of reguired xCmdeStagel is switched Off after the uiFanDelayIncr is
fans is set from 1 to 0 complete.
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Sensori Management Device

STATUS

Home Page Screen Consists of two status options. Status 1 displays information regarding all
compressor status and Fan Management information. Status 2 displays information regarding
temperatures and pressures, electronic VEV.

0.E.52 status 1]2
Setroints []

Alarms [
Alerts ]
L Ext..Info [
') ElSENSORI CHLR

Status 1

lConrressors  [TNYES

Cmrl Cmr2 Cmr3 Cmed
of o6F &8 48

/

Compressor(Cmp) display symbol represents an active compressor called by the “Compressor
Control”. This is only said 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: Ifno symbolis visible, remember to check the elapse times and delays. See compressor
control below.

Condenser 4 | > |

F1 FZ F3 F4 Setroint

Sf & &ef | L__BIPSI

[ #.8Hz L.L Fress
AT @.gF [_@psI

F1-4 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
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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.
The setpoint is the active setpoint of the PID control controlling the Condenser Management group
of fans based on liquid pressure shown. Depending on the ambient conditions (OAT), this setpoint
will change in a linear matter. See Condenser Setpoints below for further information.

Cabinet TmrF 8. B|F

Cabinet Temperature (If enabled in Sensor Setpoints) to control a cabinet fan on and off.
Compressor Control 1-4 displays the status of each compressor being called on by the

compressor management.

£ ComFressor 1
CmFe Status
CrmEe Cmd
CrmEe Frsy
El1FOnTime
El1FDffTime
ElFC1aTime

Cmp Cmd (Compressor Command) displays the value (1 being active) that is
being sent to the Sensori Compressor Safety Device, along with the frequency that
is called to run. This is over serial communication.

1: Idle Q99 ALARM
18: Starting

285 Fun

S38: 011 Recowverd

4@: Storring 0K

NOTE: Oil Recovery is NOT used on Sensori Chiller! 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 Statu

Sds Er'ua U-:-lt Mor B
Flow Switchf]

Fluid Tme In B . HF

Fluid Tme Out 6. HF

Sys Ena (System Enable)- This is associated with 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” below) is enabled, the value will
read 1, if the physical digital input (see wiring schematic) is true. If the function is not used, the
value will remain 1, even when the inputis not seen.

Flow Switch — Must present a value of 1 or a flow switch alarm will be present and enable to the
Compressor management and Sensori Main Management (see separate manual), will be disabled
and no compressors will be commanded to run.

Fluid Temp in and Out- Read values only. This is to strictly see the temperature of
water/glycol/brine difference (TD) between in and out of the chiller heat exchanger for
troubleshooting.

Fluid Tr-1|= In EF
Fluid Tme Out[___B.0F

VEV (Electronic Expansion Valve) Status Page

[£] VEL Reads FIE] VEL Reads

Probe Temr m.m FEedulation Status
Saturation .k | 5]
Eu$egheat | EE SH Shift SF [ B.8F
e Fess = Uly Shift 5P P
Valuve % | ] PRty L=

Close Pulse Active[ H

Electronic valve status reads- Probe temperature of the Suction line, Suction Saturation
Temperature, Suction Superheat, Suction Pressure, Electronic valve operating percentage.
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Regulation Status values:
0=0OFF

1=SH

2=MOP

3=CONTINUOUS MODULATION
4=EXTERNAL LIMITATION
5=START

6=STOP

7=DEFROST

8=MANUAL

9=ALARM

SH Shift SP (Superheat Shift Setpoint active)- setpoint of superheat based on outdoor air
temperature. See Setpoints for more information.

Vlv Shift SP (Max Valve Open Shift Setpoint)- Active setpoint of max valve open based on outdoor
air temperature. See Setpoints for more information.

Close Pulse Active- indicates for a quick pulse closure of the valve to ensure proper step position
and no steps have been lost in valve. Only active when feature becomes enabled.

Main Status {7

Flow REead
Suction Tmr

Dischargde TmrP
L.L Tmr In HA
L.L Tmr Out Hx

L L

Flow Read- 4-20mA input for reading flow rate. Read value only.

Suction Temperature —reads 0 if not enabled. Read value only. Used for reading main suction
pressure on a multiple compressor system.

Discharge Temperature - reads 0 if not enabled. Read value only. Used for reading main
discharge pressure on a multiple compressor system.

L.L Tmp in HX (Liquid Line Temperature on Liquid Subcooler/Heat Exchanger Accumulator on the
inlet) - reads 0 if not enabled. Read value only.

L.L Tmp Out HX (Liquid Line Temperature on Liquid Subcooler/Heat Exchanger Accumulator on the
inlet) - reads 0 if not enabled. Read value only.



Main Status
Fan Mamt FID K . H

[~

iy

Come M3amt Sp 5]
Total Subcooling

[ &.6F
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Fan Mgmt PID (Condenser Fan Management PID)- output of management PID for controlling fan

outputs on and off

Comp Mgmt Sp (Compressor Management Setpoint) —input of the compressor management
called on by the Main Chiller Management (see manual “Sensori Chiller Main Management for

more details)

Total Subcooling - Liquid line temperature out must be enabled for this to be used. Display of
Subcooling using Saturated Liquid Temperature (Converted from pressure) and Liquid line

temperature out of HX.

SETPOINTS

U.E.5 5tatu5_JT£ Setroints
Setroint

') ElsENSORI CHLR Sehsors:

Initialize:[]
Alarm=T] Come Mamt:
Alert=[] Comr Chtl:
a1 Ext.Info [J Fan M3mt:

VEL: []

HDNE[

Initialize
Init. Setroints

EM3I25E8 Ena 5]
EM Curr Scale 5]
EM Pwur Scale 5]
EM PwrPh Scale 5]

Uolt Mon Ena [ 8]

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 DataBits

- 1 Stop Bit
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No data will be able to be read on the display screen of the Main Management PLC. This is strictly
for Oxford Chiller Main HMI/IPC for reading and trending energy data.

EM Curr Scale — Energy Meter Current Scaling used only for scaling decimal point for Oxford Chiller
IPC/HMI through EcoStruxure Machine Scada Expert used for displaying and trending data.

EM Pwr Scale - Energy Meter Power Scaling used only for scaling decimal points on all Real,
Reactive and Apparent Power Displays for Oxford Chiller IPC/HMI through EcoStruxure Machine
Scada Expert used for displaying and trending data.

EM PwrPh Scale - Energy Meter Power Scaling used only for scaling decimal points for all power
phase A, B, and C on Oxford Chiller IPC/HMI through EcoStruxure Machine Scada Expert used for
displaying and trending data.

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.

Compressor Management

< ComF M3amt }
CmFr Mode
Mum LUFD
Hum On~s0ff

Mo Fr= Hz
Minn Fr= Hz
Max Fr= Hz
Cmp Mode - Compressor control sequence mode. Default value: 2
0o0: FIFO
o1: Runtime
o2: LIFO

NOTE: It is recommended using “LIFO” Compressor Mode with Oxford Chiller
systems. This mode has been tested fully for optimum energy analysis and maximum
operating conditions.

Num VFD - Number of variable speed compressors.
Num on/off + Num VFD < 4
Num On/Off - Number of on/off compressors.> Total combined not to exceed 4
Num on/off + Num VFD < 4 compressors

NOTE: PLC must be power cycled after selecting number of compressors vfd and on/off, for
system to take effect!

Nom Frq - Nominal Frequency Speed of the compressors (Hz) Default value: 60

Min Frq - Minimum speed of the variable speed compressors (Hz) Default value: 30

Max Frqg - Maximum Speed of the variable speed compressors (Hz) Default value: 60
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NOTE: Minimum and maximum frequencies also setin “Compressor Control”. Analog scaling will
differ when changed!

g, ComF Mamt >

Ctrl Mode [ 8]
LIFO Sexcl-42
Ci[ HCcz[ ]
CI[_ B cd4[_H

Ctrl Mode - Control mode (switch on/off of the compressors). Default value: 0
0: Delay
1: Hysteresis

LIFO Seq - Compressor start sequence (priority in sequencing mode LIFO).
NOTE: Variable speed drives have the highest priority.

< ComF M3mt "
Car Ons0OfFF
Car UFD
Min Eande
Max FEang9e
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

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.

I

A e e e

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
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< ComFe M3mt
SFE Max Lar

]
Delag On o
A
A

Delaa OFF
Hasteresis
Hld Last Cwmr [ 8]

ol LU T T

Sp Max Var - Maximum Setpoint Variation Time to increase/decrease the setpoint of 10%. 0 leaves
the setpoint unchanged. It is possible to limit the slope of setpoint signal coming from PID to
prevent too quick variation and consequently switching on or off the compressors too fast (for
example during first power on). The input “Sp Max Var” indicates the time necessary to increase or
decrease the setpoint of 10% value. Default Value: 5

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 increase and decrease the number of requested compressors (“Ctrl
Mode” Set to 1). Default Value: 10

Hld Last Cmp - Hold Last Compressor On, even if shut off is requested. Used for pump down
procedure. Not recommended using Oxford LPP systems, as this will generate an alarm on the
Sensori Compressor Safety Device. Default Value

Compressor Control Setpoints

‘. SF Comr Ctrl

LomE ]

Compressor 1 Control Setpoints- 1

£ ComFr 1 Chtrl SP [
Comr Ena [ 8]
Cre PrfiEnaBDly 5]
ComF Mode |
ComFr Minn SFP| HW.H
Strt Time 5
Stor Time k1

in o~
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Cmp Prf Ena - Enables compressor proof alarm. When proof alarm occurs, a manualreset is
required at the PLC device or HMI. Set to 0 if no proof alarm is being used, and 1 if present (See
wiring schematic for proper Digital Input configuration). Default Value: 0
Cmp Prf Dly - Time delay set before compressor proof alarm will occur. Default Value: 120s
Comp Mode - Compressor Mode control of the compressor: Default Value: 1
o1: 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 F————————————————— 717

uiMinFreq —/

0 iMinSetp 1

- iSetp (%)

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

Compressor 1 Control Setpoints- 2

£ Comr 1 Chtrl SF
Min On Time 5]
Min Off Time 5]
Minn Cal Time 5]
Min Fresy H . HH=
Max Frgq H.HH=
Man CmdBlMan SP[_B.4]%

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

Min Off Time - Minimum time the compressor is stopped. Default Value: 30 (value is different on
all compressors)

LTI b in
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Min Cyl Time - Minimum time between 2 consecutive starts of the compressor. Default Value: 30
(value is different on all compressors)

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 is 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 0, 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:

Fan SF Min HPSI
Farnn SF Max HIFS I
OAT Min H . H|F
OAT Max F

:

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.

max

90

Outdoor Air Temperature (F)

50
min | 60 120 max

Condenser Fan Management Setpoint (P51)

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
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Condenser Management Setpoints-1

< Cond Mamt. PID "
Hi Limit 5]
Lo Limit =]
Leadband £]

Fl | I k) D ]|

Hi Limit- High limit percentage of the PID. This is the maximum value Condenser Management will
see. 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 Value: 100

Lo Limit - Low limit that the PID will “ramp” down too. 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 behavior. 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 PSl above and below PID Setpoint. Default Value: 2

P | D- Proportional, Integral, Derivative. It is not recommended that we change these values on
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 setincorrectly! Default Value: P=-1, 1I=300, D=0

NOTE: For Proportional to work in cooling mode, the P must be a negative integer!

Condenser Management Setpoints-2

< Cond Mamt "

LwuM=s OF 5]

Hum S5t.9
Hum Fans:

5]
stal[ W] 5t9Z2( B
Sta3il ¥ Stad] B

LwNs Op - Low Noise Operation.
If xLwWNs Op = 1, the maximum frequency “Freq Max” is reduced by a value specified in the
parameter “Lw Noise Max Freq”. Default Value: 0

Num Stg — select the number of fan stages that will be used. Select stages 1-4.

Num Fan Stg 1-4 - 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)
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Condenser Management Setpoints-3
£ Cond Mamt []
Fan Mode

Fr-iorta:l
Stal[ @ St9Z] B
Sta3| B Staod4 B

Fan Mode - Fan On/Off sequence mode. See System Overview for more information.
Default Value: 2
0 FIFO
1 Runtime
2LIFO
Priority Stg 1-4 — 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 (min 0, max 255)

Condenser Management Setpoints-4

< Cond Mamt "
Marn Mode

Man 5t9
2:[7 3:[8 4[4
Man Fr= [B.0Hz

Man Mode - Manual mode if value is set to 1. Set to 0 for Automatic mode. Default Value: 0
Man Stg 1-4 - 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

Condenser Management Setpoints-5

y Cond Mamt |T
Lw H=s Mx F= "
Fan D19 Incr k1
Fan D19 Decr 5]
Min Off Time E
Husteresis

Fa Mn[ B.06] Fo I'1:=-:|

See System Overview for further information on all Parameters.
Lw Ns Mx Frq - Low Noise Max Frequency setting. Only Used when “Lw Ns Op” is enabled. Default
Value: 5

l.l'll.l'lll'l
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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

Fq Mn - Minimum frequency. Default Value: 5

Fq Mx - Maximum frequency. Default Value: 60

Condenser Management Setpoints-6

| Subcooling Hlm | *

Ref Tuare[ 0]

Subcool Alm Enal @]
Subcool Alm SP[B.GF
Subcool Alm Dlae[ Blm

Subcooling Alarm

Subcooling alarms’ 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.

Ref Type - Select refrigerant type to be used for subcooling alarm.

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

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)
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Condenser Management Setpoints-7

<| Fan Frf Hlarms

F1 Prf: EnafDla H=
F2 Prf: EnaBlDla[ Bl=
F3 Prf: EnaBDla[ Bl=
F4 Prf: EnaBlDlg[ Bl=

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, and a command is sent.

Sensor Setpoints

< Sensors Scaling |

Fan Sed xRl W=EZ2[ b
CHOL > w1 =] =]

Flow R4 B[ B]=2] 5]
CHIS4 > Y1 Y2 | k|

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.

Flow Read input scale for reading 4-20ma flow rate input. Set X1 and X2 in full scale for accuracy 0-
100. Y1 and Y2 scale of flow meter being read (lpm, gpm, etc).

| Sensors Scaling |
AI3:Liauid Press

Trans Low [ BP=i
Trans Hi [ BlP=i

Liquid Line Pressure input scale in PSI. 4-20ma input only.
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< | Sensor Enables |3

Hx Tmr In CHI1 D
Hx Tmre Out (AIZ>
Flow Eead CAI4>
Suct Tme CHIS?

Disch Tmr CAIG&X

o, [y, [ [, [,

Sensor Enables

Enable sensors with a value of “1”. All these sensors are Read Only. Heat Exchanger Temperature
in and out (secondary side), Flow meter read value, refrigerant suction temperature, refrigerant
discharge temperature.

< Sensor Enables

L.L Tmr In <RIV
L.L Tmr Out (RIS
Cabinet. TmrC(HID

(o, [, [y

Liquid Line Temperature In/out values can be used on liquid heat exchangers such as Hx
Accumulators to show subcooling gain. When using “subcooling alarm”, L.L Tmp Out must be
enabled.

Cabinet Temperature for controlling an electrical cabinet fan on temperature.

VEV Setpoints: Refer to “Sensori Control with VEV Driver” Manual for all Electronic valve
setpoints.

ALARMS

Flashing red LED Light on the 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.

£ Main Hlarms
Compressor0E Ualtage
Cond Fans [JEY ]
Sensors OB 15,
LEL O @
Coamm Ok

Voltage Monitor Alarm will exist If voltage monitor is being used/ enabled and digital input is not
present. See wiring schematic for input designation and wiring.
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Flow alarm will exist if flow switch is not made/true, and digital input is not present. See wiring
schematic for input designation and wiring.

VEV Suction pressure (Al11), VEV Suction Temperature (Al10), Flow, Voltage Monitor, and
communication TCP/IP alarms, will disable compressor management if any of these alarms are
active.

Compressor Alarms

Cme Mamt Alm  [>]
Mamt. 1D 5
Crmr 1 Prfi}

Cmr 2 Prf
Cme 3 Prf
CmFr 4 Prf

Mgmt Id - The output Mgmt Alarm ID represents a value from 0 to 15, whereby each bit represents
an alarm. The bits and their description are described in the following table:

Alarm Alarm Cause Effect
Bit
0 The parameter =Sp is not set within the specified range. The compressors are not
operating.
1 The parameter usziConpliode is not set within the specified
range.
2 The paramelers usilifoSeqCl, usiLifoSeqgC2,
usilifoSeqC3, usilifoSsqC4 are not set within the
specified range
3 The parameters usiNeOnOff and uwsiNbUs are not set within

the specified range or
(u=iNbOnCff + usziNbVs) > 4 or
ugiNeOnCff + usiNbVs) = 0.

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

5 usiNpVs > 0 and

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

6 usiNbOnQOff >0 and

uiCapOnCff <= 0 or

uiCapOnOff>1000

7 usiNEVs > 0 and
uiCapVs <= 0 or
uiCapVs > 1000

8 rMinRange > 99.90 or rMinRange <= 0.0 or
rMaxRange > 100.0 or rMaxRange <= 0.0 or
rMinRange > rMaxRange

9 The parameters uiDelayOn and uiDelsyOff are not set
within the specified range

10 The parameler tHys is nol sel within the specified range

" All the compressors are in alarm state.

12 System Clock Alarm, the value of the controller clock is not

valid, for example 0:0:0:0:0:0.
The intemnal calculation requires a valid value

13..15 Reserved -

Comp 1-4 Prf alarms: Value of 1 indicating an alarm is present. The compressor proof input is not
active/true before the compressor proof delay has expired. “Rst” = manual reset. This must be
manually reset for the management to command the compressor on again.
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. ComFr Safetd
Sensorl Hlarm

ComF 1 5]
Comp 2 [ 0
Comr 3 [ B
Come 4 [ &

Compressor 1-4 Sensori Safety Alarms: An indication of 1 shows that one of the following
compressor safety devices are in alarm state. The alarm must be seen/reset from the Sensori
Compressor Safety. The following alarms could be present.

-Communication to the compressor safety from the management
-Oil level alarm

-Compressor high and low superheat

-Compressor discharge temperature high alarm

-An analog input alarm is active on the compressor safety
-Compressor off due to high pressure or low-pressure safety
-Compressor proof alarm is active

Condenser Fan Alarms

g, Cond M3amt Hlm
Mamt. ID| 5]
FID ID| IEII|E5t|

Fan Prf Alms

F1 Fst| F3 EE.L
F2 Est| F4@B|Est]

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:
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Alarm Bit | Alarm Description Resuit

i} The value of the parameler usi¥bStage is not sel Function block is disabled
within the specified range.

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

2 The value of the parameters Function block is disabled.
usiNbFanStagel. usiNbFanStaged are nol sel within
the specified range.

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

- The value of the parameler uiHysteresis is not set Function block is disabled.
within the specified range.

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

& The value of the parameter uifanFregMax is not set Function block is disabled.
within the specified range.

7 The number of fans per slage usiNbFanStage, IS Funciion block is disabled
differenl and the fan mode usiFanMode IS nol equal to
2 (LIFO mode).

PID ID - Faultin PID setting out of range. Rst reset must be pressed to restart Management PID for
fans.

Condenser fan 1-4 Prf alarms: Value of 1 indicating an alarm is present. The fan proof input is not
active/true before the condenser fan proof delay has expired. Rst = manual reset. This must be
manually reset for the management to command the condenser fan on again.

Sensor Alarms

¢| Falled Zensor |:|[{] Failled Sensor

Fluid Tmr In Dischargde TmrF
Fluid Tmre DOut L.L Tmr Ih

L.L Press L.L Tmr Out
Flow Eead Cabinet TmrF

Suction Temr

£ Failed Sensor

LEY Suction Tme
LIELY Suction Press

Failed sensors indicate a value of “1”.

**NOTE: VEV Suction Temperature and Pressure alarms will disable Compressor Management
when failed. No other sensors will disable this group when failed. Liquid temp out will impact the
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subcooling alarm if enabled. Liquid Line pressure sensor fail will not disable any group, as fans can
be overrode on in a state of fail/emergency. All other sensors are strictly a read value, more
importantly used with Oxford LPP system and HMI for trending information.

VEV Alarms - Refer to “Sensori EEV Control Manual” or “Schneider Modicon M172 Electronic
Expansion Valve” for all VEV alarm descriptions.

Communication Alarms
, Modbus Hlarms

Cme 1 [B] Cme 2[5

Cme 3 [B] Cme 4[ 6]
EMZ556 [ 5]

TCP-IF [&]

Communication Alarm is indicated with a value of “1”. This is over Modbus serial (see wiring
schematics). When communication is lost to a device, the system is scanning and looking for a
present value. This will slow the systems read and writes down if a device is configured and not
present. If the Chiller Control Management does not see any present value from a Modbus device
within 30 seconds an alarm will trigger.

TCP/IP alarm will be present over communication to the Chiller Main Sensori Management device if
no ethernet is detected or bad cable. Chiller Control Management is said to be enabled by this
Sensori device as well as at what percentage called upon the PID. Outdoor temperature is also
sent from the Chiller Main Management over this communication through ethernet.

ALERTS

All values display an ID to depict the alert active
£ Main Hlerts
MT CmFe M3mt | ]

Fan M3amt | =]
Fan PID | 5]

MT 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. 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 calculate 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 Operating hours of compressor 3 > 16700100, At 16,700,100 operating hours.
the value is frozen and the
AFB cannot calculate with the
real operaling hours of
compressor 3.

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

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

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

8 Compressor 3 is in alarm state or not in auto mode Compressor 3 is swilched off
and another available
compressor is started.

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

3 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 effective only afler restart of | the previously set values.
the function block.
9 xCtxlMcode These confrolled parameters have been
maodified. which requires a machine restal The new
configuration parameter is effective only afler resiart of
the function block.

10 usiNbOnOff or 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 uiAlertlD 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 Cause Effect
0 Invalid value of the input rinaleog and iknalog oulpuls are
rManualValue set to rHighLimit of rlowlimit
1 rLowlimit is equal o rHighLimit rinaleg and iknalog oufpuls are
sel fo rLowLimit
2 Autotuning is active, the input rinalog and iAnalog outpuls are
xhutoTune is sel fo TRUE set to rRutoTuneValue
3 rKp is set to 0.0 rAnalog and iAnslog oulpuls are
set to 0.
415 Reserved -

Fan Mgmt Alert - The uiAlertlD 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 Result
0 A conirolled parameter has been modified. The new Present modifications are not
configuration parameler is effective only afier a reslart | active. Function block uses the
of the function block previously set values
List of the latched paramelers:
o usiFanMode
0 uiFanFregMax
o uiFanFregMin
o uiHysteresis
o usiNbStage
o usi¥NbFanStagel
0 usi¥NbFanStage2
o usi¥bFanStage3
o usiNbFanStage4
o usiPriorityStagel
0 usiPriorityStage2
o usiPriorityStage3
o 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 uilowNoissMaxFreq is The value is limited
not set within the specified range

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

set within the specified range. limited performance.

- The value of the parameter uiFsnDelayDecr is not Function is in operation with

set within the specified range. limited performance.

5 ®StagelAlarm input is aclive An fan of the stagel is in alarm
state, the fan loss is
compensated.

6 xStageZRlarm input is active An fan of the stage2 is in alarm
state. the fan loss is
compensated.

xStage3hlzrm input is aclive An fan of the stagel is in alamm
siate. the fan loss is
compensated.

8 xStagedRiarm inpul is active An fan of the stage4 is in alarm
state, the fan loss is
compensated.

EXT INFO

<

IP:[ B G & &
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Set IP Address. Proper IP addressing must be set, to connect to Sensori Chiller Main Management
over TCP/IP as well as communicate with main IPC HMI. See the next page for all IP addressing for

all devices.

*For a full overview of Chiller Platform and IP configuration also refer to “Chiller Platform -
Sensori Chiller Main Management” overview.
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Chiller Sensori IP Configuration

Chiller Main Management Compressor Safety Chiller 1
Comp 1:192.168.2.174
192.168.2.172 Comp 2: 192.168.2.175
Comp 3:192.168.2.176
Comp 4:192.168.2.177

Chiller Control Management c Satoty Chiller 2
. . ompressor sarety iter
Chiller 1: 192.168.2.173 Comp 1: 192.168.2.179
Chiller 2: 192.168.2.178 Comp 2: 192.168.2.180
Chiller 3: 192.168.2.183 Comp 3:192.168.2.181

Chiller 4: 192.168.2.188 Comp 4:192168.2.182

Compressor Safety Chiller 3
Comp 1:192.168.2.184
Comp 2:192.168.2.185
Comp 3:192.168.2.186
Comp 4:192.168.2.187

Compressor Safety Chiller 4
Comp 1:192.168.2.189
Comp 2:192.168.2.190
Comp 3:192.168.2.191
Comp 4:192.168.2.192

Parameter USB Backup and Restore: Insert USB and select “To” to backup all Eeprom
parameters/Setpoints in Sensori PLC.

Itis recommended to leave a 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 below 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 Chiller Control
Management will look for the address in the initialization, once the system is power cycled.
Valve Driver communication is done over CANBUS communication.

See Sensori wiring schematics for proper wiring and grounding.

Modbus Addressing for Compressor Safety

Compressor 1-Address 1 Compressor 2 - Address 2
Compressor 3 - Address 3 Compressor 4 — Address 4

All Device Baud Rate = 38400 and Parity = Even.
See Compressor Safety Manual for Further Information on Compressor Safety
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3. SENSORI CONTROL WITH VEV DRIVER

STATUS
[£] VEU1 Reads

FProbe TemrF H.A
Saturation H.H
Surerheat. .k
Eef Press H.H
aluwe % i

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 superheatin realtime

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

Valve %  =EXV valve operating % in real time.

] LUEL Reads

E:E"ElL-I ]_ a'l'__ 1 O St-at-L-IE- Indicates the current Regulation Status:
OAT ESMSE F

SH Shift SP [ B.0F

Uly Shift SP[ o.o)%
Cloze Pulse Active[

* 0= OFF

* 1=SH

s 2= MOP

* 3=CONTINUOUS MODULATION
* 4=EXTERNAL LIMITATION

* 5=START

* 6=STOP

¢ 7=DEFROST

* 8=MANUAL

* 9=ALARM
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OAT ESMSE (Only Available on Sensori Case Management 18I0) — Outdoor Air temperature sent
over TCP/IP through Sensori OLPP HMI Scada System. This Outdoor Temperature is generated from
“Sensori Main Management” and sent to all Sensori Case Management controllers through Scada
when enabled.

SH Shift SP — Superheat Setpoint Shift based on Outdoor Temperature used in a linear scale, for
setting superheat setpoint to improve Case efficiency and minimize compressor superheat. As
Outdoor temperature increases, superheat setpoint will decrease. See Setpoints for more details.
Vlv Shift SP - Electronic Valve Max open Shift Setpoint. Max open setpoint of valve when “Vlv Shift”
is enabled. This is used to prevent Electronic Valve from opening to far during cooling and causing
flooding due to “Lazy” coils and possible slow reaction time of valve. Max valve should always be
set on cases as a safety, in case of sensor fails, to prevent cases from flooding. See setpoints for
more details.

Close Pulse Active — Valve Closing pulse active will indicate “1” when valve goes to close to
ensure no step loss after valve has been running for x time set in setpoints only when this feature is
enabled. See Setpoints for more details.

SETPOINTS

See Schneider’s Manual (Modicon M172 Electronic Expansion Valve Driver) for more information
and selection of setpoints.
https://download.schneider-electric.com/files?p_enDocType=User+guide&p_File_Name=M172-
EEV-Driver-User-Guide-EN-EIO0000004034-02.pdf&p_Doc_Ref=EIO0000004034

Or Scan QR Code Below
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[£] Setrolints
SurFrerheat. SF HM.H
SH Ddbnd .8
Max Wlw OFen 8.0

Farameters
Ecale|[dE][ Ext JEhift]

Set Superheat Setpoint for Electronic valve to modulate at.

Note: when Superheat Setpoint Shift is enabled, the actual superheat setpoint the valve will be
listening to will change based on ambient and shift conditions. Please be aware of external
parameters that will affect valve modulation, such as continuous modulation, superheat and valve
shift, and dynamical setpoints.

0TI

Superheat Regulation Deadband/DeadZone. The dead zone is applied to the P and D component
of the PID output, not to the integral one, to obtain better results in the SH control.

Once a system has been running for some time, it is always best to set Max Valve Open to the
desired modulation max range. Setting this to an appropriate max scale will not allow the valve to
open to far and cause flooding, due to large valve capacity ranges, PID response times, and
evaporator coil design. This also acts as a safety feature if a failed sensor has occurred, giving false
superheat readings. Warmer ambient conditions will affect this value, due to less subcooling/liquid
quality performance, and may need to be adjusted accordingly.

Scale

[£] Pressure Scaling

AI11 Scxl
AI11l Scx2

HI11 ScY1dF=s1) K.,
HI11l ScYZ2dFPs1 ) K.

AI11 Offst [ 6.8

The default x values are set at 0 (X1) - 1000(X2) and y values are set at psi range of suction
pressure transducer. This wide range of values gives more system accuracy for fine tuning the
suction pressure transducer, as well as using an Offset if needed.

Al SCALING: Scaling is only for a 4-20mA sensor!

o, [y, [ [y
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Parameters dE and Advanced

[£] Parametersd{dE> []

Fef Tar[ H]JEAS 5]
dEBEA H| JEBE %]
dEA1 8| JEBT ]
dEBZ d| JEBS ]
dEBS H| JEES 5]
dEB4 d| JESA ]

Refrigerant Type

Refrigerant RefTyp Selection

R22 0

R134a 1

R404A 2

R407C 3

R410A 4

R407A 5

R407F 6

R290 7

R507A 8

R717 9

R723 10

R1234ze 11

R744 12

R448A 13

R427A 14

R450 (N13) 15

R513A 16

R449A 17

R1234yf 18

R454B 19

R454C 20

R455A 21

R434A 22

R442A 23

R32 24

R452B 25

R452A 26

R515b 255
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Customizable Bipolar Valve Configuration Parameters - Valve parameters if dE00 =0

Farameters(dE» [FIE] Parametersziny [F]
AEBS hl@ hlvy

<4EBAH dEREG hill =
dEA1 dEAY hlz nay
dEAZ H| JEES hl3 h23
dEAS H| JEES nld n29
4EBA4 K| dESE nla N3G

1L
i

Valve Type Settings (Alco / Danfoss Colibri ETS)

Alco EX4-8 and Danfoss Colibri Expansion Valve ETS12C - ETS100C has been fully tested with the
Sensori platform. See Modicon M172 Driver Manual for other valve types and settings. Other valve
types have not been tested by Oxford Sensori Platform.

dE00=0: The valve parameters dE01...n40 are customizable. Refer to Customizable Bipolar Valve
Configuration Parameters, page 69 of Modicon M172 Driver Manual.

dE00#0 (unused dEOO values are reserved): The Preconfigure Values will be used. See Table Listed
below (next page).

For all other valve types not listed in table below, refer to Preconfigured Bipolar Valve Configuration
Parameters (see Modicon M172 Electronic Expansion Valve Driver, Preconfigured Valves
Parameters Guide).

NOTE: Valves may need additional settings depending on wire length, power supply, or erratic valve
response time PID to avoid step loss and proper closure. For Additional settings see “VEV Post
Control” setpoints, valve current settings (dE03, dE04 can only be adjusted when dE00=0), current
Boost Mode (n27-n29), and Max Variation Out.
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LABEL Parker-Sporian Emerson-ALCO Danfoss
SER SERI SERI SEHI EX ETS
AA B, | FG,J, L 176, 4,56 7" ] 12.5, 100 250, 12C,
c.D K 400 25,50 400 24C,
80C,
100C
dEDD 1 2 3 4 5 E 7 8 8 10 1
dED1 200 500 210 500 300 240
dEn2 2500 6386 750 1600 2600 2625 3530 3810 800
dED2 ] 100 263 353 160 L]
dED4 %0 150 120 500 750 800 100 B0
dEDS 100 75 13 B G 52 10
dEDG 1] 100 250 500 100
dEOT 0
dED8 100
dEDS o 50 0
dE&0 1] 10 0
ni0d 25 o]
ni1 100 0
n12...n15 0
ni6 1
ni? 0
nig 0 1
n1g 3or2
n20 256
n21 a0
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LABEL

ADDRESS

Walve 1

ADDRESS
Valve 2

DATA TYPE

CcPL
RESET

DESCRIFTION

RANGE

DEFALLT

um.

dEaT

g

g

LINT

RN

Maximum speed

Defnes the maximam valve mobor speed to alow
skep precisicn and inkegrity.

0...999

Stepals

doEq2

15802

16002

LINT

RN

Full opening.
Defmnes the maximam number of valve stepa.

The total travel refers to the FULL STEF mode
[CEDP=0)

The valve openng is complete when this value Is
reached.

0...89980

Stapa

15803

16003

LANT

Extra movernent in full closura.

Definas the numiber of exira vale s1ps beyond
the lirmiit ewitch to afiow & comect Eolal chxaure

A totad closure command implies tha valve
positionad to zero and a further number of stapa
dED3

Steps

15604

16004

INT

Rw

=1

Winding maxemum curnent.

Defines the maximwm cument per phase utdzed
by the valve {maximem torgue)

Megalive curment value: the maxmum curent s
=al 1o the value with no sign (sbaoluta) dE04 with
an extra 504% with the valve movement command
{atarting or end point) within 5% of total opening,
o a vakee equal 1o the absolute vakes of dEG4 for
the other movements.

850

dEd5

15605

16005

LINT

Resaered

0.0

100

aEDE

15806

18006

LAMT

Winding hokding current.

Defines the phase circuating curment in the valve
stop condition {rEnsmum tongue)

0...850

1

aEQT

15807

1e0ayr

LINT

R

Type of stepger motor condrol.

Definas tha driving modes:
* D:FLULL STEP
+  1:HALF STEP
+  MICRO STEP

For more detalls, refer bo the technical
daocumentation of the electronic vaive,

Mum

dEGE

15608

18008

LAMNT

R

Duty cycle

In the case of valve superheat, reduce the
enabing duty cycie 1o allow it to cool down.

100

dER

15602

16008

LAMT

RAN

Accsarabon/decalaration

Defimes the acceleration/deceleration in mator
startistop.

The time belwesen one shep and the next is
reduced by dEDS at each step untl dEOT k2
reached.

It dED9 = 0 acceleration is not applied.

ma/1o

dE&d

156810

18010

LAMNT

R

Minimurm mobor spead for acceleraton!
decelarstion

Ta be modfied only if 2209 >0

Stepals

L

15811

161

LAMNT

RAN

Pause tme.

]

25

L)

15612

162

LINT

AL

Extra movernen in full closure every o135 hours
working.

0...8880

100

Staps

niz

15613

1613

LANT

R

Change dinescienn counber limit

0...88380

Mum
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=t 2 | = = z
i $ E g o | w g 5,: 2
g E‘ : L] t L 2 =
5 |3F |3 : = |8
=1 DESCRIPTION
ni3 15814 16014 LINT | RW | - | - | Extra mawement in full opening. 0.. e 4] Shegs
Retated to bit 7 of Diagnosbc Parameterns, pags
nid 15815 16015 LINT | RW | - | - | Dulycycle penod of activationd eactivaton. 0. 95a0 4] &M0
nis 158186 16016 LINT RW | - = | Period of periodical synchronzation 0...9090 [}] Hours
« 0= Function is disabied
ni6 15847 16017 LT R - | - | Ueipolan'Bipolar veive selection 1.2 1 Buam
« 1= Bipolar
+ 2= Unipoiar
nit 15818 16018 LINT | RW | - | - | Maximum speed in emergency ciosing. 0...ee8 1] Steps/s
I st at 0, refemed value |5 9201
me 15818 16018 LINT R a - | Resenved 4 S | 4] Mum
nig 15420 16020 LT RW | - Resened 0..4a085 | 3072 Lam
n20 15821 16021 LINT RW | - - | Reserved 0. 2047 256 MNiLam
n21 15822 16022 LINT W | - Reserved 0...512 50 Masm
miz 15823 16023 LINT | W | - - | Resenved 0512 288 T ]
n23 15824 16024 UINT | RW | - - | Resered 0... 2047 1296 N
n24 15825 16025 LINT RW | - Resened 0...4095 | 25682 Mum
n25 15826 16026 LINT RW | - - | Resemnved 0...4095 240 Mum
n26 15327 1B60ZT LINT RW | - Periodical ovemde rode: (1,5 | 1] Flag
= (O=afler nls period with Open st wr=0
«  {=aftar o1 5 period)
n&r 15828 16026 LT W | - Winding masimum cument dunng boosting phase 0...B50 (1] mA
n28 15828 16028 LINT | RW | - - | Boosting windows. D... 1000 4] %ox
nz2g 15330 16030 LINT RW | - - | Boosting mode: {1 . | [} MNiLam
«  O=no
«  {=open
=  Z2ECnE8
= 3I=hoth
n30 15831 | 16031 | LINT | Rw | - Emergancy Opening percentags. 0... 1000 0 e
n3i 15832 16032 LINT | W | - | - | Behaviour on power fail: 0.1 1 um
«  0=noackon an alarm & genersted
Reder to bit 8 of Ciagnostic Parameters
page 64
= {=close
n3z 15833 16033 LINT RW | - - | Fesened 0.4 LH] MLm
n33 15834 16034 LINT RW | - - | Resenved 0.4 [+] Mum
ni4 15835 16035 LINT RW | - Fesened 0.4 [H] Lam
n3is 15836 16036 LINT RW | - - | Reserved 0.4 [H] MiLam
n36 158ar - LINT | RW | - Mumber of Battery Backup modules. 0.2 1] eum
NOTE: Parameter vahee for vale 2 |8 not
used.
MNOTE: This parameter is ovarwritien by |
usl battanymr. This ks a parameter of the
driver, not of the valve. Input of the FB
satlings i5 preponderant respect 1o
parametes value.
n3r 15338 1603E LINT RwW | - Valve energization Bme at sianup, ... 25 me
653535
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— W F = | = w = :

w o o oo w - =

@ é - g o E & o (@ g 3 =

3 55 g |q = &

F |33 |z DESCRIPTION

n3g 15838 16039 WIMT | AW | - | - | Walwe energization tdme &t stop ... 25 ma
B5535

n3g 15840 1E040 LEIMT A _ = | Reserved O... o Mum
B3535

o 15841 1e041 LHMT AW | - = | Reserved 0... 0] Mum
B3535

] Parameters (Adul [Z]

e
i1l b5 [
DdZnMax .
Maxllar H.5
Strtlelal[ B.6
TimeDnst [ 6

Unit Type - Type of unit to be controlled. If Unit Type = 0, parameters Superheat PID, Enable SH
Evo, Superheat Deadband/DeadZone, MOP PID, Enable Dyn SP, Dyn Sp MxOf, SP Inc Step, SP
Inc Time, are used as input for regulation.

If uUnit type is different from 0 (Default 5), those parameters are automatically set (the used values
are available on output) to cope with different type of unit or machine that can be found in HVAC or
refrigeration:

rsec

U1 N O

. E2 usiUnieType | Description of Unit
' 1 Ducted refrigeration unit and evaporation pressure quickly variable (for example step conltrof)
2 Ducled refrigeration unit and evaporation pressure controfled (lor example INVERTER control)
3 Refrigeration unil with on-board compressor
L Refrigeraton unit with on-board compressor and regenerative heat exchanger
5 m HWAC unit with plate heat exchanger (slow reaction)
. -] HVALC unit with shell and tube heal exchanger (medium reaction)
T HWAC unit with finned coil heat exchanger {moderately fast reaction)
8 HVAC unit with variable cooling capacity {fast reaction)
9 Perturbed HVAC unit (very fast reaction)

Dead Zone Min Value - Dead Zone minimum opening value (0% default)

Dead Zone Max Value — Dead Zone max opening value (100% default)

Max Variation Output -To limit quick variations of open value that can create oscillations in
superheat and mechanics issues, it is possible to set a maximum variation of opening degree (%)
per second. This value should be arranged depending on the mechanics of the electronic valve, for
example it can be set less than maximum admitted speed for the EEV. If Max Variation Out =0, The
valve outputis not limited in speed.
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Start up Value / Time on Start — Active for initial valve command at startup. If Start Up Value
setpoint differs from zero, the regulator fixes the opening value to Start Up Value for Time On Start
seconds. After this time is elapsed the regulation starts from this opening value, as for the super
heat, as for the MOP (if enabled). If Start up Value is equal to zero, the regulator fixes the opening
value to the opening value recorded before the stop and stored in EEPROM into the address Last
Value. After the Time On Start time is elapsed, the regulation starts.

] Parameters (Adwv) [F]
(0] Al Delay-ifM Lo = FALSE
|:|F'|"I|:|1|'"ID1':| I—El-lE- pen Alarm Delay - if Manua 'pen
and the valve stays open at maximum value for a

H-EI"I I:IF'E'H E time longer than Open Alarm Delay an alarm will
1w OFn Perc m *. | occur. The alarm resets automatically if the
SL-IF'E'I"'I"IE'E'L F.ID output changes to a smaller value.

P B.8I[ #®p[ o

Manual Valve Open - Set to value of “1” to enable manual valve opening. Set Valve Open Percent
to required open position when in manual mode.
Superheat P - Proportional band

| - Integral time constant(s)

D - Derivitive time constant(s)

[£] Parameters (MOP >

Ex MOFP

MOFP SP « H|F
HiLoadlh14 =

MOPAL1mME] g =
F B8] I ][ 5]

MOP (Maximum Operating Pressure):

Set the MOP Setpoint, the maximum saturated vapor temperature. This is the set point of the MOP
PID. When approaching this value, the MOP regulation starts to close the valve to come back to a
safety operating mode. In this case, superheat control is abandoned but closing action is kept at
minimum to start again to regulate when this load situation disappears.

High Load Delay - When The valve is initially started, for a time (High Load Delay), MOP alarm is
not monitored, and MOP control is not performed. Also, dynamic setpoint calculation is frozen if
being used.

MOP Alarm Delay - If MOP Setpoint is passed for a longer time than MOP Alarm Delay, the
function block puts the output to zero and the MOP alarm is triggered. This alarm is not monitored
for atime (High Load Delay) after the initial start.
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Extended Parameters

[[] Parameters{Ext > [*]

EDHtHDdTHPE % F Continuous Modulation: Used to control case
ContModSF 2 Temperature for Sensori M172-18I0 Case

Management

ContMod FID
P &.0 I ][ 5]

Continuous Modulation Type enables the continuous modulation regulation and permits us to set
a cool PID regulation. Cool regulation means that the output increases as the process variable is
below the setpoint. Set to 0 = disabled, 1= cool

The Continuous Modulation Setpoint. When approaching this value, the continuous modulation
regulation starts to close the valve in order to maintain the setpoint while abandoning the
superheat control. In that case, superheat control is abandoned but closing action is kept at
minimum in order to start again to regulate superheat when this setpoint is far. This permits us to
use the EEV to control the air temperature, while keeping superheat as low as possible and
preventing at the same time to go beyond the MOP.

[] Parameters Ext )

Ena SH Ewo If SH Evolution Enable is set to “1”, the
heat control is performed with an
Ena Dun SP super

advanced algorithm, instead of the standard PID.
DHH SFl H:H:I:I'F- - F See Schneider’s Manual (Modicon M172

SF' I g [ St-E'F' = F Electronic Expansion Valve Driver) for more
=

SF Inc Time

information.

Dynamic Setpoint:

If Dynamic SP Enable = 0, the super heat set pointis given directly to the super heat PID. If
Dynamic SP Enable = 1 then dynamic set point calculation is enabled and the super heat set point
is calculated with the following routine.

For atime, High Load Delay, after the initial valve start command: Superheat Setpoint Calculation
= Superheat SP + Dyn Setpoint Max Offset (Dyn SP MxOf). After that, there is a dynamic set point
calculation if superheat regulator is acting (Regulation Status = Superheat) with a timing of
Setpoint Increment Time (SP Inc Time) Step time in the dynamical set point calculation):

If Superheat value > Superheat Setpoint, Superheat calculation = Superheat Regulation Setpoint —
Setpoint Increment Step (SP Inc Step).

If Superheat value < Superheat Setpoint, Superheat calculation = Superheat Regulation Setpoint +
Setpoint Increment Step (SP Inc Step).

Lastly, the calculated set point is forced to stay above Superheat Setpoint and under Superheat
Setpoint + Dyn Setpoint Max Offset.
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Shift Setpoints

] Surerheat Shift [F][£] HMax Ualwve Shift [Z]
SH Shft Ena [_H] UluDrnShit Ena [ 9]

SH S Min K . H|F L1lv SE Min H.H
SH SFr Max 8. H|F 1w SFE Max S
OAT SF Min | _BF  OAT Sk Min 5]
OAT SF Max H|F OAT SF Max ]

Superheat Shift:

Superheat Setpoint Shift based on Outdoor Temperature used in a linear scale, for setting
superheat setpoint to improve case efficiency and minimize compressor superheat. As outdoor
temperature increases, superheat setpoint will decrease.

Set Superheat Shift Enable = 1 to enable this feature. Outdoor temperature MUST be enabled for
this to work. Set the Superheat Minimum and Maximum Setpoint for superheat to float in a linear
scale within the Outdoor Air Temperature Min and Max Setpoint.

Max Valve Shift:

Electronic Valve Max open Shift Setpoint. Max open setpoint of valve in a linear scale, for setting
a max valve open based on Outdoor ambient when Valve Open Shift Enable = 1. This is used to
prevent the Electronic Valve from opening to far during cooling and causing flooding due to “Lazy”
coils and possible slow reaction time of valve. Max valve should always be set on cases as a safety,
in case of sensor fails, to prevent cases from flooding. Set the Valve Setpoint Min and Max for
floating max valve scale withing Outdoor Air Temperature Min and Max Setpoint.

. Max
(5
o 90
>
©
()
Q.
g
()
'_
<
]
]
2
>
@)

Min 60

°
30 Min 40 50 Max Max Valve Open (%)

On This Graph, Superheat Shift Active setpoint would be 9-degree F and Max Valve Open Shift Setpoint would
be at 40%, at a 75-degree F ambient day.
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[£] VEU Post Control (F][£] VEU Post Control

Deadzone “ Max Dir Change [ H]
Fulse Cl=s Ena

Fulse Cl=s D14 MmikK
End Fulse OFen « H|%
Ernd Pulse Time|[ Bz

Deadzone is the output Dead Zone filter before a change is made to the valve percentage. For
example, if the valve Dead Zone is set to 1, no output change will be sent to the valve while
modulating 20.1,20.2,20.3... until 21, then will be sent.

Note: This is NOT to be mixed up with Superheat Dead Zone for PID control and is only available on
Post Valve Control.

When Pulse Close Enable = 1, the valve will do an emergency quick close to ensure no valve step
loss and proper closure after Pulse Close Delay has expired. Set End Pulse Open to a percentage
that the valve will open to after the valve does a full closure, to ensure the operating system will
recover and not pump down, for End Pulse Time seconds. It is only necessary to enable Pulse
Close when the valve continues to run for long periods of time and does not lose the start
command, such as a chiller for a curling rink on initial ice temperature pull down.

Max Direction Change >0 and Dead Zone > 1% enables an algorithm which try to balance the
number of change directions in valve steps. When set to 0, this function will be disabled. A
direction counter tells how unbalanced the change of direction are (example. 5 means the valve
made 5 opening steps more than closing. If negative, the closing action are more than the opening).

ALARMS

ﬂ ¥ Indication that an alarm is present. Follow the image to find which alarm is present.

g, LEL Alarms
EEUD Alarm [ &
Sett Alarm [ |5

Ctrl:Alarm []5Y
Alert []i&y

Refer to Modicon M172 Electronic Valve Driver Manual for more information on alarms and
diagnostics




EEVD Alarms:
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Diagnostic Parameter Alarm TM172EVEV+ | Valve Driver Action Rearm Condition
Bit | Description iU | 1B | 2B
] Chip does not respond Detected error on Mo Yes Valve stops in current Autormatic
bipolar driver chip: position
chip does not
respond.
1 Thermal shutdown Detected error on No Yes Moves the valve to the
; = bipolar driver chip: emergency position n30.
2 Predriver detected ermorl? chip in fault protection Then any activity on the
Ive is stopped.
3 Undervoltage Lockout(") b
4 Reserved
5 Owvercurrent Valve coil in short- Yes \alve stops in current Manual: Alarm cause must
circuit position be solved and a new
“Activate and synchronize”
command must be sent.
Automatic rearm is
managed by the AFE
EEVDAlarmMgmt.
6 Reserved
T Max number of valve Max number of valve Yes Moves the valve to the Autornatic
direction changing direction changing emergency position n30.
achieved Then any activity on the
{only if n12=0) valve is stopped.
8 Quantity of TM172EVEVBAT | TM1T2EVEVBAT Yes MNon-blocking alarm Automatic
connected <> parameter n36 | inoperable
value or TM172EVEVBAT
exceeds charging time
timeout
9 Power supply outage Power supply not Yes Movement towards the Automatic
detected emergency position n30
If TM172EVEVBAT is executed only if n37=1
connected and charged with otherwise no action is
enough energy done.
If n17=0, the value of the
"maximum speed in
emergency closing” is
equal to dEO1.
If n17 =0 the movement
towards the emergency
position n30is done
using n17 speed.
10 | TM1T2EVEVBAT degraded TM172EVEVBAT Yes Non-blocking alarm Automatic
due to: degraded ("}
* the charge is too fast
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Diagnostic Parameter Alarm TM172EVEV= | Valve Driver Action Rearm Condition
Bit | Description 1u | 1B ‘ 28
+  orif the last time that
there has been an
emergency movement
followed by power fall,
this has not been
completed.
The value has
persisted in EEPROM
SO an emergency
maovement must be
repeated successfully
to cancel it.
11 | Configuration error Configuration error Yes Valve stops in current Manual: Alarm cause must
position be solved and a new
n16 value not compatible “Activate and synchronize™
with TM172EVEV+ model. command must be sent.
or: Automatic rearm is
*  Unipolar: n32, n33,
n34, and n35 value
combination not
allowed sending new parameter
values.
+  Bipolar. dEQ4<0 and at
least one of n27, n28,
n29 not 0
12 | Disconnection on W1+ or alve disconnected Yes Driver moves the EEVin | Manual: The alarm is
W1- any case. By defaull, the | detected andior reset only
- - Detected only when AFB EEVDCntrl in synchronization phase. If
13 | Disconnection on W2+ or valve is in considers this alarm as a | delected, it is maintained
Wa- synchronization stopping condition and active until the next
phase. try to move the valve to synchronization, as the
the “Alarm” position, disconnection is checked
where the EEV restuntll | again and alarm is
the alarm disappear. confirmed or reset.
*See Note Below
for Automaltic rearm is
hronization* managed by the AFB
synchronization EEVDAlarmMgmt that by
default is set to periodically
drive a synchronization
phase to check again the
alarm when present.
14 | CAN not working, Loss of Yes Moves the valve to the Automatic
communication with master | communication on emergency position n30.
lost (not readable via CAN) CAN expansion bus Then any activity on the
vaive is stopped.
Detected only after
first connection with
CAN master controller
15 | Reserved
(*) Contact your local support.

Note: Valve will do an extra Synchronization on the falling edge of the start command, and valve is
at 0%. When this sync is done, the valve driver will look for alarms and valve “Not Ready” will
appear. A valve disconnection error will ONLY appear when this sync is being done, and the valve is
unplugged. Be sure to allow for proper valve closure after some time to ensure proper step count
and valve ok.

* 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. *



Settings Alarms:

Alarm Alarm Cause Effect
bit
0 Communication interruption Parameters list not sent
1 Parameters not set S-utme parameters are not correctly
se
2 File not found Parameters list not loaded nor sent
3 Invalid file format header not found
4 Invalid file format: invalid values
5 Invalid file format: EEV not found
B Invalid task Parameters list not sent
7 Pointers to EEPROM not initialized (only if E2_ Parameters list not sent (only if E2_
uidEDO=0) uidEDO=0), EEFROM parameter not
updated
g...10 Reserved -
11 Writing in EEPROM not possible (only if E2_ EEPROM parameter not updaled
uidEOO=0)
12 Parameters externally modified Event to be externally managed
13...15 | Reserved -
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Control Alarms/Alerts:

Bit Alarm condition Effect
] Super heat PID parameter (Pb, Ti, Td) out of range block disabled: uicut goes
1 MOP PID parameter (Pb, Ti, Td) out of range et
2 Continuous modulation PID parameter {Pb, Ti, Td) out of
range
3 Super heat dead band

5 EZ uiFbAlarmValueOrEZ uiExtAlarmValue OF
uiComAla 2lue oul of range
6 E2 uiTimeOnStart OFE2 uiTimeOnStop out of

T

8 Dynamical set point parameters out of range

9 Maximum open value or maximum output variation or

dead zone values out of range
10 E2 usillnitType OfE2 usiContModType out of
range

1 Saturated temperature probe out of range

12 MOF alarm

13 External alarm block disabled: uicut goes
to fixed value

14 Communication alarm block disabled: uicut goes
to zero

15 Error detected on EEPROM writing or incorrect task block disabled: wiout goes
to fixed value

Bit Alert condition Effect

0 Super heat probe out of range i0ut oes to niFbAlarmValue

1 Continuous madulation probe out of range | 10ut goesto uiFbalarmValus

2 Open alert Alert the user of the open situation

3 EZ uiTimeOnStop changed runtime The block runs with the old value

4 EZ uiTimeOnStart changed runtime The block runs with the old value

5 EZ uiMopilarmDelaychanged runtime | The block runs with the old value

& EZ uiOpenilarmDelay changed The block runs with the old value

runtime

T EZ uiHighLoadDelay changed runtime | The block runs with the old value

8 E2 usilnitType changed runtime Only alert (parameters are changed so)

9..15 Reserved
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