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1 CONTENTS

This manual provides installation, setup and treshboting information for the control
panel for Air Cooled Chillers with screw compressor

Any operational description contained in this mdnisabased on control software ver.
ASDUOQ1C and following revisions.

Chiller operating characteristics and menu selastimay vary with other versions of
control software. Contact Daikin for software upetformation

1.1. Installation Precautions

X Warning
Electric shock hazard. It can cause personal imurgquipment damage. This equipment must be
properly grounded. Connections and service of thetrol panel must be performed only by
personnel that are knowledgeable in the operatidineoequipment being controlled.

Static sensitive components. A static dischargdentndling electronic circuit boards can cause
damage to the components. Discharge any statitrielcharge by touching the bare metal ingide
the control panel before performing any service kwdtever unplug any cables, circuit board
terminal blocks, or power plugs while power is agglto the panel.

1.2. Temperature and Humidity considerations

The controller is designed to operate within an i@mbtemperature range of —40°C to
+65°C with a maximum relative humidity of 95% (noordensing).
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2. GENERAL DESCRIPTION

The Control panel contains a microprocessor basettaller which provides all monitoring
and control functions required for the safe, effinti operation of the Chiller. The operator can
monitor all operating conditions by using the bunltpanel 4 line by 20 character display and a 6
keys keypad or using an additional remote semifgcap display or an IBM compatible computer
running a compatible Daikin monitor software.

If a fault condition develops, the controller wshut the system down and activate an alarm
output. Important operating conditions at the twieen an alarm condition occurs is retained in the
controller's memory to aid in troubleshooting aadlf analysis.

The system is protected by a password scheme, vdliotvs access only by authorized

personnel. The operator must enter a passwordhetpanel keypad before any configuration may
be altered.
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. MAIN CONTROL SOFTWARE FEATURES

Management of air cooled screw chillers with steplecrew compressors

Control of evaporator outlet temperature withif.1 °C (with a quasi-steady load).
Management of sudden load reduction up to 50% witlix 3°C controlled temperature
oscillation

Readout of all unit operating main parameters (&naiprre, pressures, etc.)

Condensation control with step logic, single or laeufan speed controllers and mixed step +
speed control (speedtroll)

Setting of a double leaving water temperature setpath local or remote switch.

Setpoint override using an external signal (4-20)eaporator return temperature or outside
ambient temperature.

Adjustable max pull-down rate to reduce under-slgowing loop pull-down.

Hot Chilled Water Start feature to allow to startthee unit also with high temperature
evaporator water.

SoftLoad feature to reduce electrical consumptiod @eak demand charges during loop
pulldown.

Unit Limiting feature to allow to limit electricalonsumption based either on current absorption
(current limit) or on demand capacity (demand t)mi

Fan Silent Mode feature to allow the reduction it moise limiting fans speed on the base of a
time schedule

Management of two evaporator water pumps

6 keys keypad for a rapid interface. Operator aam ¢hiller operating conditions on the
backlight display 4 lines by 20 columns.

Three levels of security protection against unatitied changing.

Diagnostic system for compressors which stores 18salarms with date, time, and working
conditions at the time the alarm occurred

Weekly and yearly start-stop time schedule.

Easy integration into building automation systenma separate digital connection for unit
start/stop and 4-20 mA signals for chilled wateseteand demand limiting.

Communications capabilities for remote monitoringanging of setpoint, trend logging, alarm
and event detection, via a Windows compatible fater.

BAS communication capability via selectable protoc{Protocol Selectability) or
Communication Gateway.

Remote communications capabilities via analog oM@®&dem.
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4. SYSTEM ARCHITECTURE
The modular architecture is based on the use A8B2UO1C Series control.
In particular, a base controller (large version|tbn display, or, optionally, semi graphical

additional display) is used to control the basidt dnnctions and to manage the first two
compressors; a second controller (large versionsé&tl to manage the third and fourth compressor

if they are present.

Several, up to four for each controller, controbsipansion board are used to add optional

features to the control.

Drivers for electronic expansion valve are foresaean optional feature.

The overall architecture is shown in fig. 1

OPTIONAL
pLAN
J23 porfj [ [ [ \
, pCOe pCOe pCOe pCOe
PCC 2 controller #1 Expansion #1 Expansion #2 Expansion #3 Expansion #4
Supervisory
= Systems
OPTIONAL
LAN
J;\ J23 porfj [ [ \
, pCOe pCOe pCOe
PCC : controller #2 Expansion #1 Expansion #2 Expansion #4
OPTIONAL
pLAN
\ \ \ \
EEXV Driver EEXV Driver EEXV Driver EEXV Driver
#1 #2 #3 #4
OPTIONAL
pLAN

Additional
Display

Electronic expansion valves drivers and the addfiialisplay are connected using pLAN
network of ASDUO1Ccontrols while pCOexpansion boards are connected to ASDUO0O1C

Fig. 1 - Architecture

controllers using the RS485 network dedicated fmaazion.
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Hardware configuration

Board Type Function Mandatory
Large Unit control
pCO'#1 Built In display (*) Compressors #1 & #2 control Y
CO #2 Large Compressors #3 & #4 control Only on 3 &
P 9 COmpressors units
Additional hardware for compressors #1
pCO'#1 i & 2 or for compressors #3 & #4 (**) N
Heat recovery or Heat pump contfol
pCCF #2 - () y pump N
pCCO #3 - Water pump control N
Additional fan steps for compressors |#1
pCC #4 i & #2 or for compressors #3 & #4 (**) N
EEXV driver #1 EVD200 E{L{:;:Ft)rrc;nslgofﬁan3|on valve control for N
EEXV driver #2 EVD200 E{L{:;:Ft)rrc;nslgozgan&on valve control for N
EEXV driver #3 EVD200 E{L{:;:Ft)rrc;nslgozgan&on valve control for N
EEXV driver #4 EVD200 E{L{:;:Ft)rrc;nslgozaan&on valve control for N
Additional display PGD Special characters or addai display N

(*) The contemporaneous presence of built-in digpllad additional PGD may be accepted.
(**) Depending on the pLAN address of the controlMhere the expansion is connected
(***) pCO® #2 connected to ASDUO1C #2 is foreseen only fat pemp control

Control Panel

Control Panel is constituted by a backlight dispfajlines by 20 characters with a 6 key

keypad whose functions will be illustrated in tioldwing.

This display can be built-in as a part of the nrastantroller (standard option), or it can be

optionally a separate device based on the contm¢ldPGD serigraphic technology.

No setting is required for the built in display, l@hPGD device require addressing based on

%Mm - |||un|||||||[|w

Yimme—r —

w
PO —

L]

W

4

~ e |

i e W ey frote.

Figure 2 - Control panel — PGD and Built-in displaption

a procedure through keypad (see plan appendixetaiild).

\

24.2°

Z0.B* Z0NE:Z 3

i R

=L

156

Fig. 3 — PGD Display
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4.2.

control the unit.

I

° 96

Main board
The control board contains the hardware and thevaocé necessary to monitor and to

[

[

=

° 9P ¢ ¢

ia;4|=a=~;ia|

Hlezezg2e=slffean

Address Microswitches

10.

11.

12.

13.
14.

15.

16.

17.

Power supply G (+), GO ()
Status LED
Fuse 250Vac

Universal aalog inputs 0/1v

0/10V,0/20mA, 4/20mA)

(NTC,
Passive analog inputs (NTC, PT1000, On-
off )

Analogic outputs 0/10V

24Vac/Vdc Digital inputs

230Vac or 24Vac/Vdc Digital inputs

Synoptic terminal connection

Standard terminal (and program downloa
connector

Digital outputs (relays)
Expansion board connection

PLAN connection and microswitches
Serial card connection

Printer card connection
Memory expansion connection

Built-in panel

Fig. 4 — controller
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4.3. pCO°®Expansion

The introduction of additional (optional) functiditya in controller architecture requires the
use of expansion boards shown in figures 5-6.

:‘u ‘I-LrJIgL- ||_|_ 'E

ey
power supply connector (G (+), GO (I
analogue ouput 0to 10V

network connector for expansions in RS485 (GND, T+, T or LAN {(GND, T+);
24VacVke digital inputs;

yelow LED showing power supply vottage and 3 signaing LEDs;

senal address;

analogue nputs and probe supply;

reiay digital owpits.

K
1.
2,
3
4,
5
6.
T
8

Figure 5 - pCG expansion

This device needs to be addressed to ensure camewtnunication with controller via
RS485 protocol. Addressing microswitches are plassatby status leds (refer to k@yin figure
5). Once the address is correctly set the expartsialt be linked to ASDUQOL1C board. The correct
connection is achieved connecting J23 pin on ASBLJ@Ath J3 pin on the expansion board (note
that expansion board connector is different from ¢bntroller one, but wires must be placed in the
same positions of connectors). Expansion boardsoale I/0O extensions for the controller and
don’t need any software.

Esempio indirizzo 1
Example aodress 1

Address switches

Fig. 6 — pCGdetail: switches
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As shown in figure 6, expansion boards have only foicroswitches to set the net address.
For more details on microswitches configuratiorereéd next section.

Three status leds are present, their status rayrdsterent status of the expansion board.

R Y G Meaning
ED ELLOW REEN

- - Active CAREL/tLAN supervisor protocol
- ON - Probe error

- - [“VO mismatch” error caused by the inhibitioratrix
- - Lack of communication

Waiting for the system startup by the magtesx. 30 s)
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4.4. EEXV Valve Driver

The valve drivers contain the software for the oalndf the electronic expansion valve and
are connected to the battery group that providesose valve in case of power failure.

Address

ing

Fig. 7 — EXV driver

441. Meaning of the Driver EEXV status leds

Under normal conditions five(5) LED indicates:

* POWER: (yellow) remains On in presence of supplgm@ins Off in case of battery
operation OPEN: (green) Flashing during the valpening. On when valve is fully open.
» CLOSE: (green) Flashing during the valve closing.v@hen valve is fully close.
e Alarm: (red) On or flashing in case of hardwararail.
* pLAN: (green) On during the normal working of pLAN.
In presence of critical alarm situations, the cambon of LED On identifies the alarm as
shown below.
Highest priority is level 7. In the case more alarotcur is visualized that with higher
priority.

Alarms that stops the system | PRIORITY | LED OPEN LEDCLOSE |LED POWER |LED ALARM
Eprom reading error 7 Off Off On Flashing
Valve open in case of lack bf 6 Flashing Flashing On Flashing
supply
At start up, wait for battery . :
loading (parameter.......... ) S on “ Flashing Flashing
Other alarms PRIORITY | LED OPEN |LED CLOSE | LED POWER | LED ERROR
Motor connection error 4 Flashing Flashing On
Probe error 3 Off Flashing o
Eeprom writing error 2 - - On
Battery error 1 - - Flashing On

PL pLAN LED

pLAN
Connection OK On
Driver connection or address error 5 0 Off
The Pco3 Master doesn’'t answer Flashing
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4.5. Addressing of pLan/RS485
To get the correct functionality of the pLAN nessym, is necessary to address correctly all
the installed components. Each component, as prslyiadescribed, has a series of microswitch that
must be settled as specified in the following table

pLAN component Microswitches
1 2 3 4 5 6
COMP. BOARD #1 ON OFF OFF OFF OFF OFF
COMP. BOARD #2 OFF ON OFF OFF OFF OFF
DRIVER EXV #1 ON ON OFF OFF OFF OFF
DRIVER EXV #2 OFF OFF ON OFF OFF OFF
DRIVER EXV #3 ON OFF ON OFF OFF OFF
DRIVER EXV #4 OFF ON ON OFF OFF OFF
Additional DISPLAY ON ON ON OFF OFF OFF
RS485 component Microswitch
1 2 3 4

EXP. BOARD #1 ON OFF OFF OFF
EXP. BOARD #2 OFF ON OFF OFF
EXP. BOARD #3 ON ON OFF OFF
EXP. BOARD #4 OFF OFF ON OFF

4.6. Software

A unigue control software is installed on both ASTIIC controllers (if two are present), the

unit controller is directly recognized on the basishe pLAN address.
No software is installed on pC®oards and on EEXV drivers (a factory-installettvgare

is used).

A pre-configuration procedure is available in e&®DUQ1C controller to recognize the
whole network hardware configuration; the configuma is stored in the controller in a permanent
memory and an alarm is generated if the hardwamégroration would change during the operation

(network or boards faults or added boards).

The pre-configuration procedure will automaticaditart at the first bootstrap of the unit
(after the software is installed); it is possibteaictivate it manually (network refresh) if network
configuration changes, either if an expansion srm@anently removed or if a new expansion is
linked after the first software bootstrap.

Changes in the network configuration without nete@fresh will generate alarms, either if
an expansion is removed (or faulted) or if a nepagsion is added.

The configuration of functions requiring expansiomards are allowed only if expansion
boards have been recognized in the network cordtgpur.

Network refresh is required in case of a substitutf a ASDUO1C controller.
Network refresh is not required in case of a stltgdn of a fault expansion board already

used in the system.
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46.1. Version identification

To identify unambiguously the software class andgiea (also with respect to other Daikin
control software) a string made of four fields sed:

C C C|FIM M{m
12 3

ameeagiiea 1€1A (C1C2C3) to identify the class of units for which the sadire is usable

The first digitC; is for chillers cooling type and will assume tloidwing values:
- A : for air cooled chillers
- W : for water cooled chiller

The second digiC, is for compressor type and will assume the follgywalues:
S : for screw compressors
R : for reciprocating compressors
- Z :for scroll compressors
C : for centrifugal compressors
T : for turbocor compressors

The third digitCs is for evaporator type and will assume the follogwalues:
- D : for direct expansion evaporator
- R : for remote direct expansion evaporator
- F : for flooded evaporator

» A single-digit literal £) field to identify the unit family
Within the scope of this document (screw chilletenitified by G field) it will assume
the following values
- A : Frame 3100 family
- B : Frame 3200 family
- C : Frame 4 family
- U : when the software is applicable to all fanslheithin the class

* A major version two-digit numeric fieldM )
* A minor version single-digit literal fieldn{)

Within the scope of this document the first vers®n
ASDUO1C
Any version is also identified by a release date.

The first three digits of the version string wiver be changed (otherwise a new unit class,
and consequently a new software is released).

The fourth digit will change if a family-specifieéture is added and it is not applicable to
other families; in this case the U value may notibed anymore and a software for any family will
be released. When this happens the versions diggset to the lower value.

The major version number (MM) will increase any é¢imm completely new function is
introduced in the software, or the minor versiogitdas reached the maximum allowed value (Z).

The minor version digit (m) is increased any timman modification is introduced in the
software without modifying its main working modi§ includes bugs fixing and minor interface
modifications).

Engineering version, that meanings versions ureedl, is identified adding to the version
string the letter E followed by a number digit itlgnng the progression of engineering versions.
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5. PHYSICAL INPUTS AND OUTPUTS

The following parameters are inputs and outputhefelectronic boards.
They are used internally and/or sent to pLAN amgksvisory system according to software
requirements and to the monitoring requirements

5.1. ASDUO1C controller #1 — Base unit and compresso#sl & #2 control

Analog Input Digital Input
Ch. Description Type Ch. Description
B1 |Oil Pressure #1 h-20mA| |DI1 [On/Off Comp #1 (Cir. #1 Shut-off)
B2 |Oil Pressure #2 h-20mA| |DI2  [On/Off Comp #2 (Cir. #2 Shut-off)
B3  |Suction Pressure #1 (*) h-20mA| |DI3  [Evaporator Flow Switch
B4 |Discharge Temperature #1 PT1000| |DI4 [PVM or GPF Unit or #1 (**)
B5 |Discharge Temperature #2 PT1000| |DI5 [Double setpoint
B6 |Discharge Pressure #1 h-20mA| |DI6  [High Press. Switch #1
B7 |Discharge Pressure #2 h-20mA| [DI7 [High Press. Switch #2
B8 |Suction Pressure #2 (*) -20mA| |DI8 [Oil Level Switch #1 (**)
B9 |Entering water Temp. Sensor NTC DI9 |Oil Level Switch #2 (**)
B10 |Leaving Water Temp. Sensor NTC DI10 Low Press. Switch #1

DI11 |Low Press. Switch #2

DI12 [Transition or Solid State Fault #1
DI13 [Transition or Solid State Fault #2
DI14 Overload or Motor Protection #1
DI15 [Overload or Motor Protection #2
DI16 [Unit On/Off

DI17 Remote On/Off

DI18|PVM or GPF #2 (**)

Analog Output Digital Output
Ch. Description Type| | Ch. Description
IAOL1 [Fan Speed control #1 p-10vdd [DO1 [Start Comp #1
Second Fan Speed control #1Fan Modula
AO2 joutput #1 p-10vdd [DO2 [Load Comp #1
AO3 | SPARE DO3 |Unload Comp #1
IAO4 [Fan Speed control #2 p-10vdd [DO4 [Liquid Injection #1
Second Fan Speed control #2Fan Modulg
AO5 joutput #2 p-10vdd [DO5 [Liquid Line #1 (*)
AO6 | SPARE DO6| 3L Fan step #1

DO7 |2° Fan Step #1
DO8 |3? Fan Step #1
DO9 |Start Comp #2
DO1(dLoad Comp #2
DO1lfUnload Comp #2
DO12Evaporator Water Pump
DO13unit Alarm
DO14Liquid Injection #2
DO15Liquid Line #2 (*)
DO1d1® Fan step #2
DO172" Fan Step #2
DO143" Fan Step #2

(*) In case EEXV driver is not installed. If EEX\tider is installed, low pressures should be detktteough EEXV
driver.
(**) Optional
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5.2. ASDUO1C controller #2 — Compressors #3 & #4 contfto

Analog Input Digital Input
Ch. Description Type| | Ch. Description
B1 |QOil Pressure #3 h-20mA| [DI1 [On/Off Comp #3
B2 |QOil Pressure #4 h-20mA| [DI2  |On/Off Comp #4
B3  |Suction Pressure #3 (*) h-20mA| [DI3  |SPARE
B4 |Discharge Temperature #3 pT1000| [DI4 [PVM or GPF #3 (***)
B5 |Discharge Temperature #4 pT1000{ |DIS |SPARE
B6 |Discharge Pressure #3 h-20mA| [DI6  [High Press. Switch #3
B7 |Discharge Pressure #4 h-20mA| [DI7  [High Press. Switch #4
B8 |Suction Pressure #4 (*) h-20mA| [DI8  [Oil Level Switch #3 (***)

B9 |Evap. # 2 Entering Water Temp. (**) NTC DI9 [Oil Level Switch #4 (***)

B10 |Evap. # 2 Leaving Water Temp. (**) NTC DI10 [Low Press. Switch #3 (***)

DI11 |Low Press. Switch #4 (***)

DI12 [Transition or Solid State Fault #3

DI13 |Transition or Solid State Fault #4

D114 |(Overload or Motor Protection #3

DI15 [Overload or Motor Protection #4

DI16 |1 or 2" fan speed control fault #3 (**)

DI17 |1 or 2% fan speed control fault #4 (**)

DI18 |PVM or GPF #4 (***)

Analog Output Digital Output
Ch. Description Type| | Ch. Description
IAO1 [Fan Speed control #3 p-10vdd [DO1L [Start Comp #3
Second Fan Speed control ¢#8Fan Modulg
AO2 loutput #3 p-10vdd [DO2 [Load Comp #3
AO3 | SPARE DO3 |Unload Comp #3
IAO4 |Fan Speed control #4 p-10vdd [DO4 [Liquid Injection #3
Second Fan Speed control ¢dFan Modulg
AO5 |output #4 p-10vdd [DO5 [Liquid Line #3 (*)
AO6 | SPARE DO6 |T' Fan step #3

DO7 |29 Fan Step #3
DO8 |3% Fan Step #3
DO9 |Start Comp #4
DO10Load Comp #4
DO1lUnload Comp #4
DO12SPARE
DO13SPARE
DO14Liquid Injection #4
DO15Liquid Line #4 (*)
DO161° Fan step #4
DO17R" Fan Step #4
DO183" Fan Step #4

(*) In case EEXYV driver is not installed. If EEX\fider is installed, low pressures are detecteduph EEXV driver.
(**) Only for units with 2 evaporators
(***) Optional
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5.3. pCO°®expansion #1 — Additional hardware

5.3.1. Expansion connected to ASDUQ1C #1

Analog Input Digital Input
Ch. Description Type Ch. Description
B1 |Comp. Capacity Sensor #1 (*) 4-20mA DIl SPARE
B2 |Comp. Capacity Sensor #2 (*) 4-20mA DI SPARE
B3 |Suction Temp #1 (**) NTC DI3 |Low Pressure Switch #1 (*)
B4 |Suction Temp #2 (**) NTC DI4 |Low Pressure Switch #2 (*)
Analog Output Digital Output
Ch. Description Type Ch. Description
AO1 [SPARE DO1| Compressor #1 alarm (*)
DO2 |Compressor #2 alarm (*)
DO3 |Economizer #1 (*)
DO4 [Economizer #2 (*)

(*) Optional
(**) In case EEXV driver is not installed. If EEX4river is installed, suction temperature is detddhrough EEXV
driver.

5.3.2. Expansion connected to ASDUQ1C #2

Analog Input Digital Input
Ch. Description Type Ch. Description
B1 |Comp. Capacity Sensor #3 (*) 4-20mA DIl SPARE
B2 |Comp. Capacity Sensor #4 (*) 4-20mA DI SPARE
B3 |Suction Temp #3 (**) NTC DI3 |Low Pressure Switch #3 (*)
B4 |Suction Temp #4 (**) NTC DI4 [Low Pressure Switch #4 (*)
Analog Output Digital Output
Ch. Description Type Ch. Description
AO1 [SPARE DO1| Compressor #3 alarm (*)
DO2 |Compressor #4 alarm (*)
DO3 |Economizer #3 (*)
DO4 [Economizer #4 (*)

(*) Optional
(**) In case EEXV driver is not installed. If EEXWriver is installed, suction temperature is deteé¢hrough EEXV
driver.

5.4. pCO®expansion #2 — Heat recovery or heat pump control

The heat recovery and heat pump options will adtéve; just one of them may be used and
are specified in the manufacturer setup

5.4.1. Heat recovery option
Analog Input Digital Input
Ch. Description Type Ch. Description
B1 [Ambient temperature sensor DIl Heat Recoswiich
B2 [SPARE DI2 | Heat Recovery Flow switch
B3 [Entering HR water sensor NTC DI3 | SPARE
B4 [Leaving HR water sensor NTC Di4 | SPARE
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Analog Output Digital Output
Ch. Description Type Ch. Description
IAO1|Heat Recovery Bypass valve (*) 4-20mA4 DOl 4 WalyedR #1
DO2 |4 Way valve HR #2
DO3 |4 Way valve HR #3
DO4 |4 Way valve HR #4

(*) Optional

54.2. Heat pump option

5.4.2.1. Expansion connected to ASDUOL1C #1

Analog Input Digital Input
Ch. Description Type Ch. Description
B1 [Ambient temperature sensor NTC DI1 |Heating/Cooling Switch
B2 [Defrost Sensor #1 (*) NTC DI2 | SPARE
B3 [Defrost Sensor #2 (*) NTC DI3 | SPARE
B4 |SPARE DI4 | SPARE
Analog Output Digital Output
Ch. Description Type Ch. Description
IAO1 |Heat Pump Bypass valve 4-20mA DOJ1 4 Way véleenp #1
DO2 | Suction liquid injection #1
DO3 |4 Way valve Comp #2
DO4 [ Suction liquid injection #2

(*) In case EEXV driver is not installed. If EEX\rider is installed, defrost temperature should beedted through
EEXV driver (suction temperature).
(**) Optional

5.4.2.2. Expansion connected to ASDUQOL1C #2

Analog Input Digital Input
Ch. Description Type Ch. Description
Bl [SPARE NTC DI1 |SPARE
B2 [Defrost Sensor #3 (*) NTC DI2 | SPARE
B3 [Defrost Sensor #4 (*) NTC DI3 | SPARE
B4 [SPARE Dl4 | SPARE
Analog Output Digital Output
Ch. Description Type Ch. Description
AO1 [SPARE 4-20mA DO1 4 Way valve Comp #3
DO2 |Suction liquid injection #3
DO3 |4 Way valve Comp #4
DO4 | Suction liquid injection #4

(*) In case EEXYV driver is not installed. If EEXVrider is installed, defrost temperature should béedted through
EEXV driver (suction temperature).

5.5. pCO®expansion #3 — Water pump control

Analog Input Digital Input
Ch. Description Type Ch. Description
Bl |SPARE DI1 First pump Alarm
B2 |SPARE DI2 Second pump Alarm
B3 |SPARE DI3 First HR pump Alarm (*)
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B4 |sPARE | | | D14 | Second HR pump Alarm (¥)
Analog Output Digital Output
Ch. Description Type Ch. Description
AO1 [SPARE DO1 | Second water pump
DO2 SPARE
DO3 |First HR pump (*)
DO4 |Second HR pump (*)
(*) Optional
5.6. pCO°expansion #4 — Fan step control
5.6.1. Expansion connected to ASDUO1C #1
Analog Input Digital Input
Ch. Description Type Ch. Description
B1 |Setpoint Override 4-20mA DI1 Current Limit Hra
B2 |Demand Limit 4-20mA DI2 External Alarm
B3 |SPARE DI3 SPARE
B4 |Unit Amps. 4-20mA Dl4 SPARE
Analog Output Digital Output
Ch. Description Type Ch. Description
IAO1|SPARE DO1 | 4° Fan Step comp. #1
DO2 |[5° Fan Step comp. #1
DO3 [4° Fan Step comp. #2
DO4 |5° Fan Step comp. #2

(*) Only if heat pump board is not present

5.6.2. Expansion connected to ASDUO1C #2
Analog Input Digital Input
Ch. Description Type Ch. Description
Bl |SPARE DIl SPARE
B2 |SPARE DI2 SPARE
B3 |SPARE 4-20mA DI3 SPARE
B4 |SPARE 4-20mA Dl4 SPARE
Analog Output Digital Output
Ch. Description Type Ch. Description
IAO1|SPARE DO1 | 4° Fan Step comp. #3
DO2 |5° Fan Step comp. #3
DO3 [4° Fan Step comp. #4
DO4 |5° Fan Step comp. #5
(*) Only if heat pump board is not present
5.6.3. EXV Driver
Analog Input
Ch. Description Type
B1 |Suction temperature #1, #2, #3, #4 (*) NTC
B2 |Suction pressure #1, #2, #3, #4 (*) 4-20mA

(*) Depending on pLan address of Driver
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6. MAIN CONTROLLER FEATURES
In the following the main features of the controfteare are described

6.1. Controller purpose

Then system will control the evaporator leaving evdemperature to keep it at a setpoint
value.

The system operates to optimize components perfaresafrom the point of view of their
efficiency and of their duration.

The system assures a safe operation of the unitcanall components and prevents
dangerous situations.

6.2. Unit enabling
The control allows different ways to enable/disahke unit:

« Keypad : Enter key on the keypad allows to switehween “Power OFF” mode and “Unit
On” if other signals allows this state

* Local Switch: when the digital input “Unit On/Offi5 open the unit is in “Local switch
Off”; when the digital input “Unit On/Off” is clos® the unit may be in “Unit On” or
“Remote switch Off” on the basis of the “Remote Offi/* digital input

 Remote Switch: when the local switch is On (“Unib/Off” digital input closed) if the
digital input “Remote On/Off “ is closed the ung& in “Unit On”, when digital input
“Remote On/Off “ is open the unit is in “Remote &k Off”

* Network : a BAS or a Monitoring system may sendQariOff signal trough the serial line
connection to put the unit on or in “Rem. Comm.”Off

* Time schedule : a timetable allows to program “Ti&uhedule Off” on a week base; several
holiday days are include.

» Ambient LockOut : the unit is not enabled to operahless the ambient temperature is
higher than an adjustable value (default 15.0°CQO(%9 )

To be in “Unit On” all the allowed signals must bteathe unit.

6.3. Unit modes
The unitis able to work in the following modes:

* Cooling:
When this mode is selected the control will opetateool the evaporator water; the setpoint
range is +4.0- +14.0 °C, (39.2- 57.2 F) a freeze alarm setpoint is set to 2 ¥.6 F)
(adjustable by the operator in the range++*3 °C (33.8+ 37.4 F) ) and a freeze prevent
setpoint is set to 3 °C (37.4 F) (adjustable eydperator in the range: “freeze alarm setpoint
+ 1+ +3 °C (“freeze alarm setpoint” + 1.8:F37.4 F) ).
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* Cooling/Glycol:
When this mode is selected the control will opetateool the evaporator water; the setpoint
range are -8°G +14.0°C (17.6- 57.2 F) , a freeze alarm setpoint are set t0°€1Q14.0 F)
(adjustable by the operator in the range —12-°Q@°C (10.4+ 15.8 F) ) and a freeze prevent
setpoint are set to -9 °C (15.8 F) (adjustableth®y operator in the range “freeze alarm
setpoint” + 1°C+ -9 °C (“freeze alarm setpoint” + 1.8:F15.8 F))

* |ce:
When this mode is selected the control will opetateool the evaporator water; the setpoint
range are -8°G +14.0°C (17.6- 57.2 F) , a freeze alarm setpoint are set t0°€L(Q14.0 F)
(adjustable by the operator in the range —12-°®@°C (10.4+ 15.8 F) ) and a freeze prevent
setpoint are set to -9 °C (15.8 F) (adjustableth®y operator in the range “freeze alarm
setpoint” + 1°C+ -9 °C (“freeze alarm setpoint” + 1.8:F15.8 F))
While working in ice mode compressors are not b@nad to unload but are stopped using a
step procedure (se § 6.5.1)

* Heating:
When this mode is selected the control will opetatdeat the evaporator water; the setpoint
range is +3G +45°C (86+ 113°C), a hot water alarm setpoint are set t&€C5@djustable by
the operator in the range +46+55°C (114.8- 131 F) ) and a hot prevent setpoint are set to
48°C (118.4 F) (adjustable by the operator in tiege +46°C- “hot water alarm setpoint” +
1°C (114.8 F “hot water alarm setpoint” + 1.8 F ) ).

* Cooling + Heat Recovery:
Setpoints and freeze protection are managed asiloed in the cooling mode; in addition the
control will enable the heat recovery input andpoits foreseen on the expansion #2

e Cooling/Glycol + Heat Recovery:
Setpoints and freeze protection are managed awilokx$ in the cooling/glycol mode; in
addition the control will enable the heat recovemyut and outputs foreseen on the expansion
#2

* Ice + Heat Recovery:
Setpoints and freeze protection are managed agiloes in the ice mode; in addition the
control will enable the heat recovery input andpoisg foreseen on the expansion #2

The selection between cooling, cooling/glycol acel inode are performed by the operator
using the interface under password.

The switching between cooling and ice and heatingesn will cause the unit shutdown and
than the switching between the two modes.

6.4. Setpoints management

The control is able to manage the evaporator Igawater temperature on the base of
several inputs:

* Changing the setpoint from the keypad
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e Switching between the main setpoint (set by keyad) an alternative value (set by keypad to)
on the base of a digital input state (double setdainction)

* Receiving a setpoint by a monitoring system or &RAnnected via serial line

* Resetting the setpoint of the base of analogictgpu

The control shows the source of the used (Actuapant:

Local : the main setpoint set by keypad is beisggdu
Double : the alternative setpoint set by keypdakisg used
Reset : the setpoint is being reset by extermmaltin

The following setpoint reset methods are availablmodify the local or double setpoint:

None . local or double setpoint are used on theelof the double setpoint digital
input. This is called “base setpoint”
4-20mA : base setpoint is modified on the basgnafiser analog input

OAT . base setpoint is modified on the base ofsidet ambient temperature (if
available)
Return : base setpoint is modified on the bassvaporator entering temperature

Network : the setpoint sent by serial line is used

In the case of a failure in the serial connectiofnathe 4-20mA input the base setpoint is
used. In case of a setpoint reset, the systemagiispll show the type of reset.

6.4.1. 4-20mA setpoint override

The base setpoint is modified on the base of theevaf the analog input and of a max reset
value, as shown in fig 8.

Fig.8 — 4-20mA setpoint override

Used Setpoint

Max Reset

Base >
0 4mA 20 mA Analog Input
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6.4.2. OAT setpoint override

To enable the OAT setpoint override the unit limgticontrol expansion board p&e is
required, with the ambient sensor installed.

The base setpoint is modified on the base of datsmbient temperature and of a max reset
value, of a value of OAT to start reset and a valuU®AT to apply max reset, as shown in fig 9

Used Setpoint

Max Reset

Base Setpoint

\/ I OAT
Start Reset T

Reset Delta T

Fig. 9 — OAT setpoint override

6.4.3. Return setpoint override

The base setpoint is modified on the base of ead@\T and of a max reset value, of a
value of OAT to start reset and a value of OAT iplg max reset, as shown in fig 10

Used Setpoint

Max Reset

Base Setpoint

 /

\/ | EvapaT
Start Reset T

Reset Delta T

Fig. 10 — Return setpoint override
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6.5. Compressors capacity control
Two types of capacity control are implemented:

* Automatic: the compressor start/stop and its caéypaaie automatically managed by the
software to allow the setpoint respect

* Manual: the compressor is started by the operatdritg capacity is managed by the operator
acting on the system terminal. In this case thepressor will not be used by the software to
allow the setpoint respect.

Manual control is automatically switched to Automoatontrol if any safety action is
required on the compressor (safety standby or dimgaor safety shutdown). If this case the
compressor remains in Automatic and must be rechett to Manual by the operator if required.

Compressors in manual mode are automatically sedtcin automatic mode at their
shutdown.

The compressor load by may be evaluated on the bési

e Calculation of loading and unloading pulses
* Analogic slide valve position signal (optional)

6.5.1. Automatic Control

A specialized PID algorithm is used to determirthi® magnitude of corrective action on
capacity control solenoid.

The compressor loading or unloading is obtainegikeethe loading or unloading solenoid
energized for a fixed time (pulse duration), whhe time interval between two subsequent pulses
are evaluated by a PD controller (see fig. 11).

If the output of the PD algorithm doesn’t changee time interval among pulses is
constant; this is the integral effect of the colhidrg at a constant error the action is repeatdti wi
constant time (with the additional feature of aiafale integral time).

The compressor load evaluation (based on analdg sklve position or calculationis
used to allow the start of another computer oistbp of a running one.

It is required to define the proportional band d@hd derivative time of the PD control,
together with the pulse duration and a minimum @adimum value for pulses interval.

The minimum pulse interval is applied when the nmmaxn correction action is required,
while the maximum interval is applied when the mrinom correction action is required.

! The calculation is based on the load increasddorease) associated to each pulse:

Load Inc per pulse(%) = _100=25 Load Dec per pulse(%) = 100-25

nload pulse nunload pulse

Being “n load pulses” and “n unload pulses” the benof pulses to load and unload the compressor.
Counting the number of pulses given to the compréss load is evaluated.
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A dead band is introduced to allow to reach a stabmpressor condition.
Fig. 12 shows the proportional action of the cdidras a function of the input parameters.
The proportional gain of the PD controller is givan

K, = Max egBand

The derivative gain of the PD controller is equaal
Ky =K, O

whereTy is the input derivative time.

In addition to the specialized PID controller, axmaull-down-rate is introduced in the
control; this meanings that if the controlled temapere is approaching the setpoint with a rate
greater than a set value, any loading action ibitgd, even if require by the PID algorithm. This
makes the control slower but allows to avoid oatitins around setpoint.

The controller is designed to act both as a “ctiiled as a “heat pump”; when the “chiller”
option is selected the controller will load the goessor if the measured temperature is above the
setpoint and will unload the compressor if the mead temperature is below the setpoint.

When the “heat pump” option is selected the coldrolill load the compressor if the
measured temperature is below the setpoint and wmlbad the compressor if the measured
temperature is above the setpoint.

The starting sequence of compressors is selectéukedrase of lower working hours amount
(it means that the first compressor that is stadetde one with the lower amount of working hour);
between two compressors with the same operatingshthe compressor with minimum number of
starts will start first.

A manual sequencing of compressors is possible.

The start of the first compressor is allowed ofilihe absolute value of difference between
the measured temperature and the setpoint excegidstapAT value.

The stop of the last compressor is allowed onlyhg absolute value of the difference
between the measured temperature and the setpoeggdas a ShutdowAT value.

A FILO (First In - Last Off) logic is adopted.

The start/loading and unloading/stop sequencefallbw the schemes in table 2 and table
3, where RDT is the Reload/ReunloAd, a set value (that represent the minimum diffeeen
between the evaporator leaving water temperatudetarsetpoint) that will a running compressor
to be reload when a compressor is shutdown or mimgncompressor to be unload when a new
compressor is started.

This is made to keep the unit total capacity atsamme level when the evaporator leaving
water temperature is close to the setpoint andnagpoessor stops, or another compressor starts, is
required.
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In Ice mode, while the compressor loading is nt¢céd, the compressors downloading is
inhibited. When downloading is required compressoesshutdown on the basis of the evaporator
leaving water temperature.

In particular, said Stp the evaporator leaving terajure setpoint, SDT the shutdoWm
value and n the number of compressors, the schemable 6 is used.

In addition when the heat pump option is instalkb@&, compressor could be managed using
a variable speed driver (inverter). An analog otigfypCC’ board is used to control the compressor
speed with a 0-10V signal. Load management will siétermine the time distance between
load/unload pulses where pulse in this case mealative variation of the output voltage. The
magnitude of the variation could be adjusted umdanufacturer password.

When the unit is working in heating mode the maximspeed will be the nominal speed
(default value 67Hz).
When the unit is working in cooling mode an overstooption (activated either with the digital
input 2 on the expansion board #2 or automatigatlye outside ambient temperature is grater than
35°C and disabled when it falls below 34°C) is ngath It allows the compressor to run at its full
speed of 90Hz if the maximum available capacityesched. When the overboost is disabled the
valve opening (if the electronic expansion valve)

Fixed pulse duration

Variable pulse interval

Fig. 11 — Loading or unloading pulses
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Action A

Max

[
»

Measure

|

‘ .
} - Set Point
\
\
—/
-Max Dead Band

‘ Regulation Band ‘

Fig. 12 — PD controller proportional action

6.5.2. Manual Control

The control will apply a fixed duration pulse (thegnitude is the pulse duration set in the
automatic control) for each manual (by keyboardglor unload signal.

In the manual control the load/unload action foboany pressing of defined up/down keys.
(see fig. 13).

Load/Unload key press

Load/Unload pulse

Fig. 13 — Compressor manual control
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Table 2 -Compressors startup and loading management (4 comessors unit)

Step n. Leader Comp. Lag 1 Comp. Lag 2 Comp. Lag 3 Comp.
0 Off Off Off Off
If (T — SetP) < Startup DT & Cog
1 or (SetP - T) < Startup DT &leating
... Waiting ...
2 Start Off Off Off
3 Load up to 75% Off Off Off
If T in Regulation Band
... Wait interstage time ...
If T is approaching SetP
5 "
... Waiting ...
6a o
SetP-RDT<T< SetP-RDT Unload up to 50% Start Off Off
6b . o
SetP-RDT<T or T> SetP-RDIT Fixed at 75% Start Off Off
Fixed at o
7 7506 or 50% Load up to 50% Off Off
8 0, i 0,
(if leader at 50%) Load up to 75% Fixed at 50% Off Off
9 Fixed at 75% Load up to 75% Off Off
10 If T in Regulation Band
... Wait interstage time ...
11 If T is approaching SetP
... Waiting ...
12a ; o 0
SetP-RDT<T< SetP-RDT Fixed at 75% Unload up to 50% Start Off
12b . o . o
SetP-RDT<T or T> SetP-RDIT Fixed at 75% Fixed at 75% Start Off
13 Fixed at 75% Fixed at 75% or 50%_oad up to 50% Off
14 i 0, 0, i 0,
(if lagl at 50%) Fixed at 75% Load up to 75% Fixed at 50% Off
15 Fixed at 75% Fixed at 75% Load up to 75% Off
16 If T in Regulation Band
... Wait interstage time ...
If T is approaching SetP
17 "
... Waiting ...
18a‘ I 0, i 0, 0,
SetP-RDT<T< SetP-RDT Fixed at 75% Fixed at 75% Unload up to 50% Start
18b I 0, i 0, I 0
SetP-RDT<T or T> SetP-RDIT Fixed at 75% Fixed at 75% Fixed at 75% Start
1 0,
17 Fixed at 75% Fixed at 75% F'X6d5&75/° °"| Load up to 50%
18 i 0, I 0, 1 0
(if lag2 at 50%) Fixed at 75% Fixed at 75% Load up to 75% EFixat 50%
19 Fixed at 75% Fixed at 75% Fixed at 75% ad.ap to 75%
20 Load up to 100% Fixed at 75% Fixed at 75% ixedr at 75%
21 Fixed at 100% Load up to 100% Fixed at 75% Fixed at 75%
22 Fixed at 100% Fixed at 100% Load up to 100% Fixed at 75%
23 Fixed at 100% Fixed at 100% Fixed at 100% Load up to 100%
24 Fixed at 100% Fixed at 100% Fixed at 100%% Fixed at 100%
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Table 3 - Compressors unloading and shutdown managent (4 compressors unit)

Step n. Leader Comp. Lag 1 Comp. Lag 2 Comp. LagBomp.
0 100% 100% 100% 100%
1 Fixed at 100% Fixed at 100% Fixed at 100% Unload up to 75%
2 Fixed at 100% Fixed at 100% Unload up to 7p% Fixed at 75%
3 Fixed at 100% Unload up to 75% Fixed at 75% Fixed at 75%
4 Unload up t75% Fixed at 75% Fixed at 75% xeHi at 75%
5 Fixed at 75% Fixed at 75% Fixed at 75% Eddlap to 50%
6 Fixed at 75% Fixed at 75% Unload up to 50% Fixed at 50%
7 Fixed at 75% Fixed at 75% Fixed at 50% dddlup to 25%
8 If T is approaching SetP
... Waiting ...
SetP-RDTS'?< SetP-RDT Fixed at 75% Fixed at 75% Load up to 75% Stop
SetP-RDT <T9c?r T> SetP-RDT Fixed at 75% Fixed at 75% Fixed at Stop
(i Iagzlca)lt 75%) Fixed at 75% Fixed at 75% Fixed at Off
11 Fixed at 75% Unload up to 50% Fixed at 50% Off
12 Fixed at 75% Fixed at 50% Fixed at 25% Off
13 If T is approaching SetP
... Waiting ...
14a ixed at 759 d 9 s off
SetP-RDT<T< SetP-RDT Fixed at 75% Load up to 75% top
SetP-RDT<'I'1L(1)kr)T> SetP-RDT Fixed at 75% Fixed at 50% Stop Off
i lagiit 759%) Fixed at75% | Unload up to 50% Off Off
16 Unload up to 50% Fixed at 50% Off Off
17 Fixed at 50% Unload up to 25% Off Off
18 If T is approaching SetP
... Waiting ...
19a Load up to 75% Stop Off Off
SetP-RDT<T< SetP-RDT
19b . 0
SetP-RDT<T or T> Setp-RDT " xed at50% Stop off orf
20 Unload up to 25% Off Off Off
21 If T is approaching SetP
... Waiting ...
If (SetP - T) < Shutdown DT & Cooling
22 or (T — SetP) < Shutdown DT & Hegtin
...Wait....
23 Stop Off Off Off
24 Off Off Off Off
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Table 4 - Compressors shutdown scheme in Ice mode

Evap Lvg Temp Compressors status

< SetP
> SetP — SDT/n

< SetP- SDT/n
> SetP — 2*SDT/n

< SetP — 2*SDT/n
> SetP — 3*SDT/n

< SetP — 3*SDT/n
> SetP — 4*SDT/n

> SetP — 4*SDT/n No compressor allowed to run

All compressors allowed to run

(n-1) compressors allowed to run

(n-2) compressors allowed to run

(n-3) compressors allowed to run

6.6. Compressors timing
Compressors operation will meet four timer requieats:

e Minimum time between a same compressor startst ¢stagtart timer): it is the minimum time
between two starts of the same compressor

e Minimum time between different compressor staitss the minimum time between two starts
of two different compressors

e Minimum time compressor on (start to stop timer)sithe minimum time the compressor may
run; the compressor cannot be stopped (unlessaam alccurs) if this timer is not expired

e Minimum time compressor off (stop to start timet)s the minimum time the compressor may
be stopped; the compressor cannot be start ifithes is not expired

The minimum time compressor off (stop to start t)meill has two different settings; one
applicable to cooling, cooling/glycol and heatingde and the other one applicable in ice mode.

6.7. Compressors protection

To protect compressor against loss of lubricatitle compressor pressure ratio is
continuously checked; a minimum value is set fanpoessor minimum and maximum load; for
intermediate compressor loads a linear interpaladi® executed.

The low pressure ratio alarm will occur if presstago remains lower than the minimum
value at rated compressor capacity while a timerrakon.

At the startup the compressor is completely dowadakand its loading will not be enabled
up to the pressure ratio exceeds a set value (tefzual to 2).

6.8. Compressors startup procedure

Before to start compressors the unloading solenaisle is energized up to a timer is
expired (default 60 sec).

At compressor startup the control will executeceaes of prepurge procedure to evacuate
evaporator; the prepurge procedure will depencherekpansion valve type.

Prepurge procedure will not be executed if the exaing pressure is below the low
pressure alarm setpoint (vacuum conditions indidesivaporator).
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The compressor will not be allowed to load up ®discharge superheat exceeds a set value
(default 12.2 °C, 22 F) for a time longer than avsdue (default 30 sec) .

6.8.1. Fan pre-starting in heating mode

When the unit is operated in heating mode, if thside ambient temperature is lower than
an fixed threshold of 10.0°C (50.0F) before the pmmsor is started and the start-up procedure is
initiated all fans are started with a constant yiéletween each other.

6.8.2. Prepurge procedure with electronic expansion

At the compressor start the EEXV are completebgetl up to the saturated temperature at
the evaporator pressure reaches the value of —1{04@) (adjustable in the range —t24 °C
(10.4+ 24.8 F) ), then the valve are opened at a fixasition (adjustable by the manufacturer with
a default value equal to 20%) up to a timer is @{default 30 sec).

6.8.3. Prepurge procedure with thermostatic expansion

At the compressor start the liquid line solenoidc@npletely closed up to the saturated
temperature at the evaporator pressure reachesline of —10°C (14 F) (adjustable in the range —
12 + -4 °C (10.4+ 24.8 F)), then the valve is opened up to a timeexpired; this procedure is
repeated for a number of times adjustable by tleeadpr (default is 1 time).

6.8.4. Qil heating

The startup of compressors will not be allowedhd following formula is not respected:
DischTemp — TOilPress > 5 °C

Where:
DischTemp is the compressor discharge temperature
TOIilPress is the saturated temperature at theredisure

6.9. Pumpdown

As a compressor stop request is recorded (andeifrélguest doesn’t originate from an
alarm), before to proceed, the compressor is filikgharged and operated for a certain amount of
time with a closed expansion valve (in the caseleftronic expansion valve) or closed liquid line
valve (in the case of thermostatic expansion valve)

This operation, known as “pumpdown”, is used tocene the evaporator avoiding that in a
following restart the compressor will such liquid.

Pumpdown procedure will end after a user definettiis expired (adjustable, default 30
sec.) or the saturated temperature at the evapqrassure reaches the value of —10°C (adjustable
in the range —12 -4 °C (10.4- 24.8 F)).

After compressor stop the unloading solenoid valkee energized for a time equal to the

minimum compressor off time to assure the completeading also in case of non-normal stop
procedure completion.
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6.10. Low ambient temperature start

Units working in cooling, cooling/glycol or ice medhas to manage start-up with low
outside ambient temperature

A low OAT start is initiated if, at the compressetart up, the condenser saturated
temperature is less than 15.5 °C (60 F).

Once this happens, 3 seconds after the end coroprasstup procedure (end of prepurge
cycles) low pressure events are disabled for a sogal to the low OAT time (setpoint has an
adjustable range from 20 to 120seconds, defaulssé2.).

The absolute low pressure limit (the threshold Whias no time delay) is still enforced. If
this limit pressure is reached a Low Ambient Stdptiow pressure alarm is issued.

At the end of the low OAT start, the evaporatorsptge is checked. If the pressure is
greater than or equal to the evaporator presswage sttown setpoint, the start is considered
successful. If the pressure is less than thesstart is not successful and the compressor stogll
Three start attempts are allowed before trippingherestart alarm.

The restart counter should be reset when eith&rais successful or the circuit is off on an
alarm.

6.11. Compressors and unit trips

6.11.1. Unit trips

Unit trips are caused by:

* Low evaporator flow rate
A “Low evaporator flow rate alarm” will trip the vabte unit if the evaporator flow
switch remains open for more than an adjustablaeyahe alarm are automatically reset for
three times if the evaporator flow switch closes ffmore than 30 seconds. Starting from the
fourth alarm it has to be reset manually.

* Low evaporator outlet temperature
A “Low evaporator outlet temperature alarm” willptithe whole unit as soon as the
evaporator leaving water temperature (evaporatavimg temperature in the case of single
evaporator units or manifold temperature in theeadsa double evaporator unit) falls below the
freeze alarm setpoint.
A manual reset of the alarm are required to restartinit

* Phase-Voltage Monitor (PVM) or Ground ProtectiorP failure
A “Bad phase/voltage or Ground protection failutarm” will trip the whole unit as
soon as the phase monitor switch opens (if a siplgese monitor is used) after the unit start
request.
A manual reset of the alarm will required to retsthe unit

» Evaporator leaving water temperature fault

An “Evaporator leaving water temperature fault mamill trip the whole unit if the
reading of evaporator leaving water temperaturagexator leaving temperature in the case of
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single evaporator units or manifold temperaturthencase of a double evaporator unit) goes out
of probe allowable range for a time longer thangeconds.
A manual reset of the alarm will required to resthe unit

External alarm (only if enabled)

A “External alarm” will trip the whole unit as so@s the external alarm switch closes
after the unit start request, if the unit trip otteznal alarm has been set.

A manual reset of the alarm will required to retsthe unit

Probe failure
A “Probe failure” will trip the unit if the readingf one among the following probes
goes out of probe allowable range for a time lorilgan ten seconds.

- Evaporator #1 leaving temperature probe (on 2 engs units)
- Evaporator #2 leaving temperature probe (on 2 e units)

The controller display will show the faulted pradentification

6.11.2. Compressors trip

Compressor trips are caused by:

Mechanical High pressure

A “High pressure switch alarm” will trip the comgs®or as soon as the high pressure
switch opens.

A manual reset of the alarm is required to redtatunit (after the manual reset of the
pressure switch).

High discharge pressure

A “High discharge pressure alarm” will trip the cprassor as soon as the compressor
discharge pressure exceeds the adjustable higbupeesetpoint.

A manual reset of the alarm are required to regtartinit

High discharge temperature

A “High discharge temperature alarm” will trip theompressor as soon as the
compressor discharge temperature exceeds the @aulpisigh temperature setpoint.

A manual reset of the alarm are required to restartinit

Low evaporator outlet temperature

A “Low evaporator outlet temperature alarm” wilijptthe two compressors connected to
the same evaporator in the case of a double evaparait as soon as the evaporator leaving
water temperature falls below the adjustable frekmeshold.

A manual reset of the alarm are required to redtarunit

Mechanical Low pressure

A “Low pressure switch alarm” will trip the compees if the low pressure switch opens
for more than 40 seconds during compressor runritingg automatic reset alarms (both from
transducers and switches) are managed in all m@deding, cooling glycol, ice, heat pump).
These alarms switch off the compressor withoutalgg (alarm relay is not activated). Only
the sixth will be a manual reset alarm.
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The “Low pressure switch alarm” are disabled durprgpurge cycles and during
pumpdown.

At compressor startup (after the end of prepurgelesy the “Low pressure switch
alarm” is disabled if a low ambient start has bemrognized otherwise are delayed by 120 sec.

A manual reset of the alarm are required to redtarunit

Low suction pressure

A “Low suction pressure alarm” will trip the compsor if the compressor suction
pressure remains below the adjustable low pressaren setpoint for a time longer than that
listed in the following table.

Low suction pressure alarm delay

Low press setpoint — Suct press Alarm delay
(bar / psi) (seconds)
0.1/1.45 160
0.3/4.35 140
0.5/7.25 100
0.7/ 10.15 80
0.9/13.05 40
1.0/14.5 0

No delay is introduced if the suction pressuresfaitlow the low pressure alarm setpoint
by an amount greater or equal to 1 bar. Five auticmaset alarms (both from transducers and
switches) are managed in all modes (cooling, cgotitycol, ice, heat pump). These alarms
switch off the compressor without signalling (alaretay is not activated). Only the sixth will
be a manual reset alarm.

The “Low suction pressure alarm” are disabled myrprepurge cycles and during
pumpdown.

At compressor startup (after the end of prepurgaesy the “Low suction pressure
alarm” are disabled if a low ambient start hasnbeeognized.

A manual reset of the alarm are required to redtarunit

Low oil pressure

A “Low oil pressure alarm” will trip the compressibrthe oil pressure remains below
the following thresholds by a time longer than djustable value during compressors running
and at compressor startup

Suction pressure*1.1 + 1 bar at compressor minirtaad
Suction pressure*1.5 + 1 bar at compressor faltllo
Interpolated values at compressor intermediatd o

A manual reset of the alarm are required to re#tarunit

High oil pressure difference

A “High oil pressure difference alarm” will trip éhcompressor if the difference between
the discharge pressure and the oil pressure rerogarsan adjustable setpoint (default 2.5 bar)
by a time longer than an adjustable value
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A manual reset of the alarm are required to re#tarunit

Low pressure ratio

A “Low pressure ration alarm” will trip the compses if the pressure ratio remains
below the adjustable threshold at rated comprelesar by a time longer than an adjustable
value

A manual reset of the alarm are required to redtarunit

Compressor Startup failure
A “Failed transition or starter alarm” will trip ¢hcompressor if the transition/starter
switch remains open for more than 10 seconds frampcessor start

A manual reset of the alarm are required to redtarunit

Compressor overload or motor protection
A “Compressor overload alarm” will trip the compses if the overload switch remains
open for more than 5 seconds after the compretmdr s

A manual reset of the alarm are required to re#tarunit

Slave board failure
A “Unit xx off-line alarm” will trip slave compresss if the master board cannot
communicate with slave boards for a time longentB@ seconds.

A manual reset of the alarm are required to redtarunit

Master board failure or network communication
A “Master off-line alarm” will trip the slave comessors if slave board cannot
communicate with master board for a time longentB@ seconds.

Probe failure
A “Probe failure” will trip the compressor if theading of one among the following
probes goes out of probe allowable range for a lomger than ten seconds.

- Oil Pressure probe

- Low Pressure probe

- Suction temperature probe

- Discharge Temperature probe
- Discharge Pressure probe

The control display will show the faulted probentécation

Auxiliaries signal failure
The compressor is tripped if one among the foltmndigital inputs is opened for a
timer greater than an adjustable value (defadlDis).
- Compressor phase monitor or Ground protectionrailu
- Variable speed driver alarm
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6.11.3. Other trips

Other trips may disable particular functions ddsaxli in the following (e.g. heat recovery
trips).

The addition of optional expansion boards will alaotivate the alarms related to
communication with expansion boards and to probesected to expansion boards.

For units with electronic expansion valve, all tbevers critical alarms will trip the
compressors

6.11.4. Unit and compressors alarms and corresponding codes

In the following table the list of the managed alarfor both unit and compressors is shown.

Alarm code| Interface alarm label Details

0 -

1 Phase Alarm Phase alarm (Unit or Circuit)

2 Freeze Alarm Freeze alarm

3 Freeze Alarm EV1 Freeze alarm on Evaporator 1

4 Freeze Alarm EV2 Freeze alarm on Evaporator 2

5 Pump Alarm Pump overload

6 Fan Overload Fan overload

7 OAT Low Pressure Low press alarm during low OAdrts
8 Low Amb Start Fail Low OAT start-up failed

9 Unit 1 Offline Board #1 offline (Master)

10 Unit 2 Offline Board #2 offline (Slave)

11 Evap. Flow Alarm Evaporator flow switch alarm

12 Probe 9 Error Inlet temperature probe fault

13 Probe 10 Error Outlet temperature probe fault

14 - -

15 Prepurge #1 Timeout Prepurge failed on circllit #

16 Comp Overload #1 Compressor #1 overload

17 Low Press. Ratio #1 Low Pressure Ratio on di#Li

18 High Press. Switch #1 High pressure switch alanngircuit #1
19 High Press. Trans #1 High pressure transduaemain circuit #1
20 Low Press. Switch #1 Low pressure switch alanngiccuit #1
21 Low Press. Trans #1 Low pressure transducenadarcircuit #1
22 High Disch Temp #1 High discharge temperatureudi#1
23 Probe Fault #1 Probes on circuit #1 failure

24 Transition Alarm #1 Transition alarm compressbr

25 Low Oil Press #1 Low oil pressure on circuit #1

26 High Oil DP Alarm #1 High oil delta pressureraileon circuit #1
27 Expansion Error Expansion boards error

28 - -

29 EXV Driver Alarm #1 EXV Driver #1 Alarm

30 EXV Driver Alarm #2 EXV Driver #2 Alarm

31 Restart after PW Loss Restart after power loss

32 - -

33 - -
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34 Prepurge #2 Timeout Prepurge failed on circRit #

35 Comp Overload #2 Compressor overload #2

36 Low Press. Ratio #2 Low Pressure Ratio on di#ii

37 High Press. Switch #2 High pressure switch alanngircuit #2

38 High Press. Trans #2 High pressure transduaemain circuit #2

39 Low Press. Switch #2 Low pressure switch alanngiccuit #2

40 Low Press. Trans #2 Low pressure transducenajarcircuit #2

41 High Disch Temp #2 High discharge temperatureudi#2

42 Maintenance Comp #2 Maintenance required on oesspr #2

43 Probe Fault #2 Probes on circuit #1 failure

44 Transition Alarm #2 Transition alarm compressbr

45 Low Oil Press #2 Low oil pressure on circuit #1

46 High Oil DP Alarm #2 High oil delta pressureraleon circuit #1

47 Low QOil Level #2 Low oil level on circuit #2

48 PD #2 Timer Expired Pump down timer expired oncuit #2
(Warning not signalled as alarm condition)

49 -

50 -

51 -

52 Low Oil Level #1 Low oil level on circuit #1

53 PD #1 Timer Expired Pump down timer expired ancuit #1
(Warning not signalled as alarm condition)

54 HR Flow Switch Heat recovery flow switch alarm.

6.12. Economizer valve

If the option is present (expansion board 1) arabkd under manufacturer password, when
the compressor’s load percentage is greater thadjaistable threshold (default is 90%) and if the
saturated condensing temperature is lesser thaadpstable setpoint (default is 65.0°C ) the
economizer valve is energized. The valve is deeredgf either the compressor’s load percentage
falls below another adjustable threshold (default5%) or if the saturated condensing temperature
falls below the setpoint minus an adjustable défifeial (default is 5.0 °C).

6.13. Switch between cooling and heating mode

Any time the switching of a compressor between iogo(or cooling/glycol or ice) and
heating mode is require, either if this is requilgdunit switching form one mode to other or to
start defrost or to end defrost, the following @dares are followed.

6.13.1. Switching from cooling modes to eating mode

6.13.1.1. Compressor running in cooling mode

A compressor running in cooling mode (four-way ‘ealde-energized) is switched off
without executing pumpdown, the four-way valvedsergized 5 seconds after the compressor has
been switched off, than the compressor is switahredfter the minimum time compressor off is
expired and the standard prepurge procedure isigegkc

6.13.1.2. Compressor stopped in cooling mode

If a compressor that was stopped in cooling modegsiired to start in heating mode it is
switched on in standard cooling mode (with four-weslve de-energized and executing the
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standard prepurge procedure), it is kept runnmg120 seconds in cooling mode and than is

switched off without pumpdown, the four-way valge energized 5 seconds after the compressor
has been switched off, than the compressor ischeadt on after the minimum time compressor off

is expired.

6.13.2. Switching from heating modes to cooling modes

6.13.2.1. Compressor running in heating mode

A compressor running in heating mode (four-way gadwnergized) is switched off without
executing pumpdown, the four-way valve is de-ezed)5 seconds after the compressor has been
switched off, than the compressor is switchedfter ghe minimum time compressor off is expired
and the standard prepurge procedure is executed.

6.13.2.2. Compressor stopped in heating mode

If a compressor that was stopped in heating manleg{f/ay valve energized) is required to
start than then four-way valve is de-energizedtarccompressor is switched on after the 20 sec.

6.13.3. Additional consideration

The previous procedures relay on the fact thatctiwding or heating state is a property of
the compressor regardless the fact it is switchedrooff. This meanings that, if a compressor is
switched of in heating mode its four-way valve r@maenergized (at the same manner a
compressor switched off in cooling mode has the-feay valve de-energized).

If the unit power is removed the four-way valves automatically de-energized (it is an
hardware characteristic of the valves); this megsiithat also compressors switched off in heating
mode goes in cooling mode. So the heating modexd eompressor is reset if the unit power is
removed.

6.14. Defrost procedure

In units configured as heat pumps running in heatnode a defrost procedure are
executed.

Two compressors will not execute the defrost praceat the same time.

A compressor will not execute the defrost procedumess an adjustable timer (default 30
min) is expired since its startup and will not extectwo defrost time before another adjustable
timer (default 30 min) is expired (if this is reqged a warning message are generated).

The defrost procedure are based on the measuanbient temperature (Ta) and the
suction temperature measure by the defrost serf$s)s When the Ts remains below Ta by an
amount greater than a value, depending from ambeemperature and coil design, for a time longer
than an adjustable (default 5 min) value the deéfrol start.

The formula to evaluate needs for defrost is:

Ts<0.7xTa-AT & Ssh < 10 °C (adjustable value)

Where AT is the adjustable coil design approach (defa@t€) and Ssh is the suction
superheat.
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Defrost procedure will never be executed if Ta ¥ (adjustable under maintenance
password).

Defrost procedure will never be executed if Ts *@ (adjustable under maintenance
password).

During defrost the circuit are switched in “coglimode” for an adjustable time (default 10
min) if Ta < 2 °C (adjustable under maintenancesyasd), otherwise the compressor are stopped
and fans are kept at maximum speed for anothestadjle time (default 15 min).

Defrost procedure are stopped if evaporator ottleperature fall below a set value or if
discharge pressure reaches a set value.

During defrost procedure “Low pressure switch alaemd “Low suction pressure alarm”
are disabled.

If the switch in “cooling mode” is required, it arexecuted only if the pressure difference
between compressor discharge and suction excekds # this isn’'t the compressor are loaded to
reach such a condition. After the switching compoesans are switched off and a pre-purge
procedure are executed (at minimum compresso) loafler prepurge the compressor are loaded
energizing the loading solenoid with an adjustatmber of pulse (default 3).

At the end of defrost procedure executed in “caplinode” compressor are switched off
after its complete download without execution ofmmdown; than the 4-way valve are
deenergized; than the compressor are availablemoperature control system ignoring the start to
start timer.

6.15. Liquid injection

Liquid injection in the discharge line is activateoth in cooling/ice and heating mode if the
discharge temperature exceeds an adjustable \ddfeu(t 85°C).

Liquid injection in the suction line are activatezhly in heating mode, if the discharge
superheat exceeds an adjustable value (default)35°C

6.16. Heat Recovery procedure

The heat recovery procedure is available only itsutonfigured as chillers (not available
for heat pumps).

The manufacturer will select the circuits equippeth heat recovers.

6.16.1. Recovery pump

When heat recovery is activated the control waltsthe recovery pump (if the second pump
is foreseen the pump with low operating hourseteded, a manual pump sequencing is foreseen);
within 30 sec a recovery flow switch must closeeoitise and “Recovery Flow Alarm” will rise
and the heat recovery function is disabled; tlaenalis automatically reset for three times if the
evaporator flow switch closes for more than 30 sdso Starting from the fourth alarm it has to be
reset manually.

No recovery circuit must be activated if a flow sk alarm occurs.
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In case of a flow switch alarm during recovery gitoperation, the related compressor will
trip and the alarm reset will not be allowed upthe flow is recovered (otherwise recover heat
exchanger freeze will occur).

6.16.2. Recovery control

When heat recovery is activated the control withexte or deactivate recovery circuits with
a step logic.

In particular a next heat recovery stage is atdivda new heat recovery circuit is inserted)
if the heat recovery leaving water temperature rasaelow the setpoint by an amount greater
than an adjustable regulation band for a timer tgrethan an adjustable value (heat recovery
interstage). When a recovery stage is requestedethative compressor is completely downloaded
and then the recovery valve is energized. Afteovery valve switches the compressor load is
inhibited until the saturated condensing tempeeaisitower than an adjustable threshold (default is
30.0°C).

At the same manner a heat recovery stage is datedi (a heat recovery circuit is
removed) if the heat recovery leaving water temjpeearemains above the setpoint by an amount
greater than an adjustable dead regulation bana tianer greater than the previous defined value.

An high temperature setpoint is active in theoweey loop; it will disable all recovery

circuits at the same time if the heat recovery wamperature rises above an adjustable threshold
(default 50.0°C).

A three-way valve is used to increase recoveremi@mperature at startup; a proportional
control is used to establish valve position; at lemperature the valve will recirculate recovery
water, while at temperature increasing the valMélwpass a portion of the flow.

HR LWT “

Regulation Setpoint —| \

B R W A
S R A— —

No staging

Y

\/ -

HR Interstage

Fig. 14 — Heat recovery interstage

6.17. Compressor limiting
Two levels of limits are included in the control:
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Load inhibit

The load is not allowed; another compressor may stanay be loaded
Forced unload

The compressor is unloaded; another compressoistagyor may be loaded

The parameters that may limit compressors are :

Suction pressure

The compressor load is inhibited if the suctionsptee is lower than a “stage-hold”
setpoint

The compressor is unloaded if the suction pressuoever than a “stage-down” setpoint

Discharge pressure

The compressor load is inhibited if the dischargesgure is higher than a “stage-hold”
setpoint

The compressor is unloaded if the discharge pressuhigher than a “stage-down”
setpoint

Evaporator outlet temperature
The compressor is unloaded if the evaporator otglaperature is lower than a “stage-
down” setpoint

Discharge Superheat

The compressor load is inhibited if, the dischasg@erheat is below an adjustable
threshold (default 1.0°C) for an adjustable timefédlt 30s) from the compressor starts at the
end of prepurge procedure.

Absorbed inverter current

The compressor load is inhibited if, the absorlmeeiter current is above an adjustable
threshold .

The compressor is unloaded if the absorbed inverterent is above the inhibit
threshold of an adjustable percentage.

6.18. Unit limiting
Unit load may be limited by the following inputs:

Unit current

The unit load is inhibited if the absorbed currisnhear to a maximum current setpoint
(within -5% from setpoint)

The unitis unloaded if the absorbed currentghér than a maximum current setpoint

Demand limit

The unit load is inhibited if the unit load (meesi by slide valve sensors or calculated
as described) is near to a maximum load setpoiithi(w-5% from setpoint)

The unit is unloaded if the unit load is higherrtliae maximum load setpoint.
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The maximum load setpoint may be derived by a 4420input (4mA - |limit=100%;
20 mA - limit=0%); or from a numeric input coming from mtoring system (network
demand limit).

» SoftLoad
At unit startup (when the first compressor statgmaporary demand limit may be set up
to a time expired.

6.19. Evaporator pumps

An evaporator pump is foreseen in the base cordtgur while a second pump is an
optional.

When the two pumps are selected, the system wiidinaatically start the pump with lower
operating hours each time a pump has to be statéxed starting sequence may be set.

A pump is started when the unit is switched orthimi 30 sec an evaporator flow switch
must close otherwise and “Evaporator Flow Alarmflwge. The alarm is automatically reset for
three times if the evaporator flow switch closesrfore than 30 seconds. Starting from the fourth
alarm it has to be reset manually.

6.19.1. Inverter pump

Inverter pump is used to modify water flow throutite evaporator in order to keep
evaporator wateAT at the rated value (or close to it) even if tequired capacity is reduced due to
the switching off of some terminals. In fact, institase the water flow across the remaining ones
increases as well as the pressure drops and tder&gaired to the pump.

So the pump speed is reduced to reduce the watssyre drops across terminals at the
rated value.

Since a minimum flow through the evaporator is negli(about 50% of rated one) as well
as inverter pumps may not run at low frequencyjramum flow bypass is managed.

The flow control is based on the measurement cfqume difference across the pump (pump
head) and will act on the pump speed and on thadsypalve position.
Both actions are executed by 0-10V analog output.

In particular, since pressure drops across evapsrand piping change with flow while
pressure drops across terminal units are flow-iaddpnt, the pump required head (head setpoint)
is a function of the flow:

2
Ah = (Ah, -AP) [Efi] +AP,

being

4h =required pump head at the supply frequdr(pymp head target)
Ah, = pump head at rated flow (pump head setpoint)

AP; = terminal units pressure drop at rated flow

f = pump required supply frequency

2 Inverter pump control is included in versions fra'@DUO1A.
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fr = pump supply frequency at rated flow

A tuning procedure is available to allow the settofi dh, .

This procedure has to be activated with unit onh l@mpressors running at 100% and all
terminal units on. When this procedure is active pump speed may be adjusted manually from
70% to 100% (35 to 50Hz) and the they bypass valveompletely close (OV output) and the
evaporator watehT is shown. When the operator, changing the pumpdspeaches the right water
AT will stop the setup procedure and the pump heallasen aglh, (head setpoint).

If the setup procedure has not been executed gtersywill work with 100% pump speed
and bypass valve completely closed and a “No putfRpP Yalibration alarm” will rise (delayed by
30 minutes) without stopping the unit.

During the operation a PID controller acts on thenp speed to keep the pump head to the
target valuedh (reducing the speed as well as the head increaselskeeping the bypass valve
completely close; the PID controller will never vee the pump speed below 75% (35Hz) since this
is the operating limit of inverter pump, if thistse reached and the head continues to increase a
PID controller will start to open the bypass valve.

The reverse occurs when pump head decreases; ttrellewrwill start to close the valve
and when it is completely closed it will start fweed-up the pump.

Pump speed and bypass valve will never move togétbeavoid flow instability); pump
will be adjusted from 100% to minim flow, valve Wile used when required flow is below the
minimum.

At the unit startup the pump will start at minimdraquency (35 Hz) and will accelerate up
to 50 Hz in 10 sec. while the bypass valve is cet@hy open (100% output).

Then it will start to regulate pump head accordingby the previous procedure; the
compressors start will be enabled once the tangmipphead is reached (within a 10% tolerance).

6.20. Fans control

Fans control is used to manage condensation peessiwcooling, cooling glycol or ice
mode and evaporating pressure in heating mode.

In both cases the fans may be managed to control:

» Condensation or evaporation pressure,
* Pressure ratio,
* Pressure difference between condensation and eatagpor

Four control methods are available:

* Fantroll,

* Fan Modular,

» Variable speed driver,
» Speedtroll.
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6.20.1. Fantroll

A step control is used; fan steps are activatedeaictivated to keep compressor operating
conditions within the allowed envelope.

Fan steps are activated or deactivated keepingetsimty (or evaporating pressure) change
to a minimum; to do this one next fan is startedtopped at time.

Fans are connected to steps (digital outputs) dowpto the scheme in table below
Fans connection to steps

N° of fans per circuit

2 3 4 5 6 7 8 9
Step Fans on the step
1 1 1 1 1 1 1 1 1
2 2 2 2 2 2 2 2 2
3 3 34 34 3,4 34 34 34
4 5 5,6 5,6 5,6 5,6
5 7 7,8 7,8,9

Fan steps are activated or deactivated on thedjdke staging table below
Steps staging

N° of fans per circuit

2 3 4 5 6 7 8 9
Stage Active step
1 1 1 1 1 1 1 1 1
1+2 1+2 1+2 1+2 1+2 1+2 1+2 1+2
1+2+43 1+3 1+3 1+3 1+3 1+3 1+3
1+2+3 1+2+3 1+2+3 1+2+3 1+2+3 1+2+3
1+2+3+4 1+3+4 1+3+4 1+3+4 1+3+4

1+2+3+4 1+2+3+4 1+2+3+4 1+2+3+4
1+2+3+4+5  1+3+4+5 1+2+3+5
142+43+4+5  1+43+4+5

1+2+3+4+5

©oO~NOOUThWN

6.20.1.1. Fantroll in cooling mode

6.20.1.1.1. Control of condensing pressure

A stage up is executed (the next stage is aetiat the condensing saturated temperature
(saturated temperature at discharge pressure) @xdke target setpoint (default 43.3 °C (110 F))
by an amount equal to a stage up dead band byeadepending by the difference between the
reached values and the target setpoint plus sfagead band (high condensing temperature error).

In particular the stage up is executed when ttegnal of the high condensing temperature
error reaches the value 50 °C x sec (90 Fxsec).

At the same manner a stage down is executed f(dnaops stage is activated) if the
condensing saturated temperature falls below thgetasetpoint by an amount equal to a stage
down dead band by a time depending by the differdmetween the reached the target setpoint
minus the stage down dead band values and theega&elue (low condensing temperature error).

In particular the stage down is executed when thtegral of the low condensing
temperature error reaches the value 14 °Cxsec R2&€c).

The condensing temperature error integral is reseero when condensing temperature is
within the deadband or a new stage is activated.
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Each fan stage will have its own adjustable stagé&afault 4.5 °C (8.1F)) and stage down
(default 6.0 °C (10.8 F) ) deadband.

6.20.1.1.2. Control of pressure ratio
The control will operate to keep pressure ratio etjua target adjustable value (default 2.8)

A stage up is executed (the next stage is aetlat the pressure ratio exceeds the target
pressure ratio by an amount equal to an adjustth{ge up dead band by a time depending by the
difference between the reached values and thettaeafige plus stage up dead band (high pressure
ratio error).

In particular the stage up is executed when thegnal of the pressure ratio error reaches
the value 25 sec.

At the same manner a stage down is executed f(d#naops stage is activated) if the
pressure ratio falls below the target setpoint hyamount equal to a stage down dead band
depending by the difference between the targebsetminus the stage down dead band values and
the reached value (low pressure ratio error).

In particular the stage down is executed wheniritegral of the low pressure ratio error
reaches the value 10 sec.

The pressure ratio error integral is reset to »dren condensing temperature is within the
deadband or a new stage is activated.

Each fan stage will have its own adjustable stagédefault 0.2) and stage down (default
0.2) deadband.

6.20.1.1.3. Control of temperature difference

The control will operate to keep difference betwé®n condensing temperature (saturated
temperature at discharge pressure) and evapor@mpgerature (saturated temperature at suction
pressure) equal to an adjustable target value {ttef@°C (72 F)).

A stage up is executed (the next stage is aetiyaf the pressure difference exceeds the
target pressure difference by an amount equal t@adjustable stage up dead band by a time
depending by the difference between the reachadksand the target value plus a stage up dead
band (high pressure difference error).

In particular the stage up is executed when thegnal of the pressure difference error
reaches the value 50 °C x sec (90 Fxsec).

At the same manner a stage down is executed (#naops stage is activated) if the
pressure difference falls below the target setpbynan amount equal to a stage down dead band
depending by the difference between the targebsdtminus the stage down dead band values and
the reached value (low pressure difference error).

In particular the stage down is executed wheniritegral of the low pressure ratio error
reaches the value 14 °C x sec (25.2 Fxsec).

The pressure ratio error integral is reset to »dren condensing temperature is within the
deadband or a new stage is activated.

Each fan stage will have its own adjustable stag@afault 4.5 °C (8.1F)) and stage down
(default 6.0 °C (10.8 F) ) deadband.
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6.20.1.2. Fantroll in heating mode

6.20.1.2.1. Control of evaporation pressure

A stage up is executed (the next stage is aetat the evaporating saturated temperature
(saturated temperature at suction pressure) isvbile target setpoint (default 0 °C (32 F)) by an
amount equal to a stage up dead band by a timendeygeby the difference between the reached
values and the target setpoint plus stage up daadl ¢high condensing temperature error).

In particular the stage up is executed when ttegnal of the high condensing temperature
error reaches the value 50 °C x sec (90 F x sec).

At the same manner a stage down is executed (d@naops stage is activated) if the
evaporating saturated temperature exceeds the segint by an amount equal to a stage down
dead band by a time depending by the differenced®st the reached the target setpoint minus the
stage down dead band values and the reached V@awedndensing temperature error).

In particular the stage down is executed when ititegral of the low condensing
temperature error reaches the value 14 °C x se2 @2&ec).

The condensing temperature error integral is reseero when condensing temperature is
within the deadband or a new stage is activated.

Each fan stage will have its own adjustable stagédefault 3 °C (5.4F)) and stage down
(default 3 °C (5.4 F) ) deadband.

6.2.1.1.1. Control of pressure ratio
The control will operate to keep pressure ratio etpua target adjustable value (default 3.5)

A stage up is executed (the next stage is aetiNat the pressure ratio exceeds the target
pressure ratio by an amount equal to an adjussibtge up dead band by a time depending by the
difference between the reached values and thetteafige plus stage up dead band (high pressure
ratio error).

In particular the stage up is executed when thegnal of the pressure ratio error reaches
the value 25 sec.

At the same manner a stage down is executed (#naops stage is activated) if the
pressure ratio falls below the target setpoint hyamount equal to a stage down dead band
depending by the difference between the targebsdtminus the stage down dead band values and
the reached value (low pressure ratio error).

In particular the stage down is executed whenirttegral of the low pressure ratio error
reaches the value 10 sec.

The pressure ratio error integral is reset to »dren condensing temperature is within the
deadband or a new stage is activated.

Each fan stage will have its own adjustable stagédefault 0.2) and stage down (default
0.2) deadband.

6.2.1.1.2. Control of temperature difference

The control will operate to keep difference betwédan condensing temperature (saturated
temperature at discharge pressure) and evapor@imgerature (saturated temperature at suction
pressure) equal to an adjustable target value tei@°C (90 F))
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A stage up is executed (the next stage is aetiyat the pressure difference exceeds the
target pressure difference by an amount equal t@djustable stage up dead band by a time
depending by the difference between the reachatesand the target value plus a stage up dead
band (high pressure difference error).

In particular the stage up is executed when thegnal of the pressure difference error
reaches the value 50 °C x sec (90 Fxsec).

At the same manner a stage down is executed (d@naops stage is activated) if the
pressure difference falls below the target setpbynain amount equal to a stage down dead band
depending by the difference between the targebsetminus the stage down dead band values and
the reached value (low pressure difference error).

In particular the stage down is executed wheniritegral of the low pressure ratio error
reaches the value 14 °C x sec (25.2 Fxsec)..

The pressure ratio error integral is reset to sdren condensing temperature is within the
deadband.

6.20.2. Fan Modular

The Fan Modular method will work at the same wayatroll method (staging sequence),
but instead of using digital outputs, it will usedaanalog output.

In particular the analog output will assume a valoevolts, equal to the stage number (at
stage 2, 2V is output, at stage 3, 3V and so on).

6.20.3. Variable Speed Driver

A continuous control is used; fans speed is moddlab keep saturated condensation
pressure at a setpoint; a PID control is useditovad stable operation.

A Fan Silent Mode function (FSM) is implemented wmt with Variable Speed Driver
(VSD) to keep fan speed below a set value durimgesperiods.

6.2.1.2. VSD in cooling, cooling glycol or ice mode

When the system is operating in cooling mode, eith#é is controlling the condensation
pressure, the pressure ratio or the pressure eliiter the PID proportional gain is positive (the
higher the input the higher the output).
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Action A

»
Controlled
Variable

!

=" Set Point

Dead Band

Regulation Band ’

Fig. 15 — Proportional action of VSD PID in cooling/tcenode
6.2.1.3. VSD in heating mode

6.2.1.3.1. Control of evaporation temperature

When the system is operating in heating mode tdrabthe evaporation temperature the
proportional gain is negative (the higher the ingje lower the output).

Action A
Max
\
\
\
\
[ T »
| | Controlled
Set Point } Variable
\
|
-Max Dead Band
‘ Regulation Band ‘

Fig. 16 — Proportional action of VSD PID in heating neod

6.2.1.3.2. Control of pressure ratio or temperature differesnce

When the system is operating in heating mode tércbtine pressure ration the proportional
gain is positive (the higher the input the higtiner output).

D—-EOMCP00104-14EN - 51/82



6.20.4. Speedtroll

A mixed step-VSD control are used; the first fatesp are managed using a VSD (with
related PID control), next steps are activatethdble step control, only if the cumulated stage-up
and stage-down error is reached and the VSD oig@itmaximum or minimum respectively.

6.20.5. Double VSD

Two VSD are managed to keep controlled parameter sgtpoint; the second VSD are
activated when the first one reaches the maximpeed and the PID control requires greater air
flow

6.20.6. Fans control at startup in heating mode

At the compressors start in heating mode fansstiaeted before that the compressors begin
their normal start up sequence if the outside amliEmperature is below a fixed temperature of
10.0°C (50.0F). If the condensation control is @ithpeedtroll or fantroll each step is activatddraf
a fixed delay of 6 seconds. The control is releasedutomatic control if the outside ambient
temperature is greater than a fixed threshold d°15(59.0F).

6.21. Other functions
The following functions are implemented.

6.21.1. Hot Chilled Water Start

This feature will allow the unit startup also in easf high evaporator outlet water
temperature.

It will not allow the compressors loading above adjustable percentage until the
evaporator leaving water temperature falls belowadjustable threshold; another compressor is
enabled to start when the others are limited.

6.21.2. Fan Silent Mode

This feature will allow to reduce unit noise limigirfans speed (only in case of VSD fan
control) on the base of a time schedule. A maxinowtput voltage for the VSD could be set for
FSM operations (default value 6.0V).

6.21.3. Double evaporator units

This feature will allow to limit freezing problems ainits with two evaporators (3 and 4
COMpressors units).

In this case compressors are started alternatoretyre two evaporators.
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7. UNIT AND COMPRESSORS STATUS

In the following tables it will be possible to firall the configured unit and compressors
status with some details explaining the status.

Status code

Interface status label

Explanation

0] - Not reachable.
1 | Off Alarm Unit is off due to a unit alarm.
2 | Off Rem Comm Unit is off from Remote Supervisor.
3 | Off Time Schedule Unit is off due to time schedule.
4 | Off Remote Sw Unit is off from remote switch.
5 | Pwr Loss Enter Start Power failure. Press Enter butistart the Unit.
6 | Off Amb. Lockout Unit is off due to external temp&ure below ambiern
lockout threshold.
7 | Waiting Flow Unit is verifying the flow switch sta before
temperature control start.
8 | Waiting Load Waiting for thermal load on water citc
9 | No Comp Available No compressor available (both affin conditions
that inhibits their start).
10 | FSM Operation Unit is working in Fan Silent Mode.
11| Off Local Sw Unit is off from local switch.
12 | Off Cool/Heat Switch Unit is in idle after a CookHt switch.

Tab. 15 — Unit status

Status code

Interface status label

Explanation

0] - Not reachable.

1 | Off Alarm Compressor is off due to unit alarm.

2 | Off Ready Compressor is ready but the Unit is off.

3 | Off Ready

4 | Off Ready

5| Off Ready

6 | Off Ready

7 | Off Switch Compressor is off from switch.

8| Auto % Automatic compressor load management.

9| Manual % Manual compressor load management.

10| Oil Heating Compressor is off due to Oil Heating.

11| Ready Compressor is ready to start.

12 | Recycle Time Compressor is waiting for safety timersexpire
before it could be kicked again.

13 | Manual Off Compressor is off from terminal.

14 | Prepurge Compressor is in pre-emptying evaporagfore it
could be automatically managed.

15 | Pumping Down Compressor is pre-emptying the evaporiaefore
shut-down.

16 | Downloading Compressor is reaching its minimum |

pad

percentage.
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17| Starting Compressor is starting.

18 | Low Disch SH Discharge superheat is lower than gussable
threshold

19 | Defrost Compressor is in defrosting procedure.

20 | Auto % Automatic compressor load management (teve

21 | Max VFD Load Maximum absorbed current reached cesgor
cannot load.

22 | Off Rem SV Compressor is off from Remote Supervisor
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8. START-UP SEQUENCE

8.1. Unit start-up and shut-down flowcharts

Unit startup and shutdown will follow the sequesbewn in fig. 16 and 17

Unit Start

y

Evap pump start

y

Evap flow switch No
consensus within imer ——————{=> Unit Trip
expiration

47 Yes

Temperature control
start

y

Temperature control
stabilitation

y

Compressors start
enabled

T ! r

Control requires unit

Control requires unit

Control requires unit
loading standby unloading
No New Compressor start Compressor stop No
required Compressors standby | required
(see loading table) (see unloading table)
47 Yes 47 Yes
Compressors loading New ;T:;:;ssors Compressor complete

Compressors unloadini
unloading P 9

; ;

Compressor line Pumpdown procedure
contactor closing

! ;

Compressor Trip  <}———— Transition confirmation Compressor line
within 10 sec contactor opening

Compressor complete
unloading

)

Prepurge procedure

i

Pressure ratio exceeds

minimum load limit
47 Yes

No
Alarm delay timer Compressor enabled to
expired load
% Yes
Compressor Trip

Fig. 17 — Unit startup sequence
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Unit Stop

Compressors shutdown
procedure

Evap flow switch open
within timer expiration

Yes

= Unit Trip

‘No

Unit Off

Fig. 18 — Unit shutdown sequence
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8.2.

Heat recovery start-up and shut-down flowcharts

Unit startup and shutdown will follow the sequesbewn in fig. 18 and 19

Heat recovery activation

)

Heat recovery pump
start

v

Recovery flow switch
consensus within timer
expiration

No
——— > HR Trip

Yes

HR temperature control
start

)

HR temperature control
stabilitation

)

HR circuits activation
enabled

No

T

above limit

HR leaving temperature = HR 3Way valve

No

modulating

47 Yes

HR 3Way valve
complete opening

i

Control requires loading

v

)

Control requires standby

Loading interstage timer
expired
(PID calculation)

)

System standby |

47 Yes

i

Control requires
unloading

)

Unoading interstage
timer expired

New circuit activation

y

(PID calculation)

47 Yes

Last circuit deactivation

)

Fig. 19 — Heat recovery startup sequence
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Fig. 20 — Heat recovery shutdown sequence
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Heat Recovery Stop

y

Circuits deactivation
procedure

)

3Way valve opening

)

Evap flow switch open
within timer expiration

Yes
> HR Trip

%NO

Haet Recovery Off




9. USER INTERFACE
Two types of user interface are implemented in tfevare: built-in display and PGD; the

PGD display is used as optional remote display.

Both interfaces have a 4x20 LCD display and a & keypad.

Terminale Fer J@ @
— (&) (2

A
kJ

FMTH nudowe
Lers10mn1

S -

Fig 21 — Built-In Display

Terminale rFer
MTH nuowe
Vers1omi

Fig 22 — PGD Display

~

In particular, from the main menu, that may be ased using & (MENU key), 4
different menu sections are addressable. Eactosattay be accessed using the related key:

i J]\

\ /(ENTERkey) is used to access the Unit status loop freenyemenu mask.
o

\ / (LEFT key) access the section listed on the first rotheflist

o=

l\_ﬁ/ (RIGTHkey) access the section listed on the second fdkedist

|
\

)
“_ (UP key) access the section listed on the third rotheflist
o
RN (DOWNKkey) access the section listed on the fourth rbthelist
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Fig 23 — Built-In & PGD navigation

In case of different key labels (this may happensfandard Carel controller is used instead
of one with personalized keypad) please refer yopkesition to access the same function.

Entering any other section different menus or masks are shown.

From every loop with MENU key it is possible to assdhe father menu and so on until
main menu is reached.

In each loop horizontal navigation have been inioedl. Using.EFT andRIGHT keys it is
possible to move between masks of similar usagef(om View Unit loop is possible to move to
View Compressor #1 loop; from Unit Configuratiorofois possible to move to Unit Setpoint loop
and so on, refer to Masks Tree).

In a mask with different 1/O fields, witBENTERKey is possible to access the first one, then
with UP andDOWN! it is possible to increase and decrease respéctive value, withLEFT it is
possible to reload the default value and WRIGHT it is possible to skip leaving the value
unchanged.

The possibility of change values is subordinatedasswords of different levels depending
on the sensibility of the value.

When a password is active, pressldB+DOWN it is possible to reset all passwords (to
make the access to protected values not accesaitymore without the re-insertion of the
password).

In any main loops it is possible to change the \wass for the corresponding level (Unit

Config for Tech password, User Setpoint for Opergmssword and Maint Setpoint for Manager
password).
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9.1. Mask tree

In fig 22 the structure of the mask tree beginrinogn the main menu is shown.

In violet the loop horizontally linked are shown.

Main Alarms Active
Menu v oo
Settings
Compressors Compr, #1
Maint _\\
Unit Compr. #2 .
o Status
f
Water /
Compressor |
| Evap y
Unit
User Board
A== "»-\>
Alarm Lims Expansian <.
Compressor
View
Setpoints
Settings e
E Condensation [
-
Debug
Configuration
Valve Dry j,! ’
Alarm Lims j’l
Setpoints
Time Sched.
FSM Time Sched.
Fig 24 — Mask tree
9.1.1.

Details on Human Machine Interface structure

The HMI of the ASDUO1C was developed trying to optienits usability. This is the reason
why masks loops of the same group of parameterkl dmiaccessed using left and right arrows
creating also horizontal loops.

Parameters within a same horizontal loop could ssaxkwith a unique password.
The structure of the interface assumes the layotlteofollowing figure 24.
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» . View Ci View Compressor ” View
L) View Unit 1 #2 Yiaw waler evaporator | [*

Alarm Log

Compressor
Setpoints Unit Valve Driver S

Unit Unit
Configuration Condensation

Alarm Setpoints

Fig 25 — HMI structure

All loops could be accessed directly from the nragnu. Once in the selected loop the other loops,
with the same colour in the previous scheme, cbeldeached with left and right arrows. This will
mean for example that from the loop Unit Configimatit will be possible to move to Unit Setpoint
pressing the right arrow.

Loops with no link with other loops could be acasksnly from the menu.

9.2. Languages
User interface are Multilanguage; the user magciehe language to be used.
The following language must be implemented in theelonfiguratiof

- English
- ltalian

- French
- German
- Spanish

Chinese language are implemented on additionpladigsemi-graphic display)

9.3. Units
The interface is able to work using Sl and Impaurats.

In the Sl system the following units are used:

Pressure : bar

% English and Italian are available on ver. ASDUO1C.
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Temperature °C
Time : sec
In the Imperial system the following units are dise

Pressure : psi
Temperature : °F
Time : sec

As far as pressure is concerning, the interfacevshb shown data are gauge or absolute
using the postfix “g” or “a” respectively.

9.4. Default passwords

Several levels of passwords for each subsectiomaagable. Subsections are listed in the
table below.

Section Password
Super User Daikin Use Only
Technician Authorized Personnel can Contact Factory
Operator 0100
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APPENDIX A: DEFAULT SETTINGS

Menu Section Subsection Mask Parameter Value Notes
Expansion valve | Electronic or
Expansion valve Thermostatic If electronic driver menu on
Gas Type R134a
Unit config N. of comps 2
N. of pump 2 Only if pCG#3 is present
Condensation fans Circuit #1 2or3or4 Real number of fa
number Circuit #2 2or3or4
Low Press Transd Min -0.5 barg Only wi_th thermostatic
limits expansion valve on
Max 7.0 barg
Control var. Press PR not in use
Fantroll LN andd XN units
VSD XXN units or optional
Condensation Type SPEDTROLL When specified
DOUBLE VSD When specified
Fan Modular Not in use
Update values Y When values are changed
Qil heating Enable Y
time check 30 Y only if expansion boards a
changed
RS485 Net Refresh N
Exp Board 2 On
Exp Board 2 Hr circuit C#1N/Y | Recovery Type; tot/ part
Heat Recovery recovery C#2N/Y
. Enabled Y (‘optional ) Only on units with Economize
Economizer .
and expansion board 1
Econ thr 65°C
Econ Settings Egg: g: ZO;) Only on units with Economize
8 Econ Off 75%
5 Supervisory Remote on/off N
0 o Autorestart Autorestart after Y
O a power fail
E — % Switch off Switch off on ext N
0 > & alarm
n ) O Communication Communication Supervisgr
Reset all values tp N Change to Y when replacing
Reset values default software/board
Password Technician To change password
Temperature Derivative time 60 s
regulation
N. of prepurge 1 When thermostatic valve
Prepurge cycles -
Prep on time 2s
Evap T Thr -10 °C
Prepurge Prepurge time-out 120 s
Downloading 10s
time
Enable Y
Pumpdow config Max TimeMin fg;
Press
Main pump off 180s
delay
? s LI Disc setp 85 °C
= Z L LI Disc diff 10 °C
E = 8 Liquid injection LI Suct setp 035.0°C Only in heating mode
L = 5 LI Suct diff 005.0°C Only in heating mode
N > 0 Low ambient startup| Cond. Sat. T -5.0 °C
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L.Amb.Timer 180 s
Heat Rec. Param
Dead Band 02.0°C Only heating mode
Stage Time 045 s
Cond T. thr 030.0°C
HR Interstage
Pause Time 02 min
HR Bypass Valve
Min Temp. 040.0°C
Max Temp. 030.0°C
Setpoint Setpoint 40.0 °C
. StageUP Err 10 °Cs
FanTroll setpoint StageDW Err 10 °Cs
FanTroll dead band | Stage Up See fantroll table
n.1 Stage down
FanTroll dead band | Stage Up See fantroll table
n.2 Stage down
FanTroll dead band | Stage Up See fantroll table
n.3 Stage down
FanTroll dead band | Stage Up See fantroll table
n. 4 Stage down
Inverter config (onl 10.0V LN and XN units
for VSD, Spegchro)lll Max speed 6.0V XXN units
or Double VSD Min speed 0.0v
config) Speed up time 00s
Cond regulation Reg. Band 20 °C Speedtroll
(only for VSD, 60 °C VSD
S \S,E(Eegg;%g)o r Doubl Neutral Band 1°C
E Integral time 150 s
) %]
o z
E g Cond regulation
i E g (only for VSD, 001s
2 2 © SpeedTroll or Doublé perivative time
VSD config)
Preopening Valve Preopeni 35%
EXV Settings #1 Warning NO WARNING
EXV Settings #2 Warning NO WARNING
Act. Pos. 0000 Actual valve positig
EXV Settings #1 Man. Posiz 0500
En. EXV Man N
Act. Pos. 0000 Actual valve positid
EXV Settings #2 Man. Posiz 0500
En. EXV Man N
Valve type Valve Type Sporland 50-SEH 250
Opening Y
Extrasteps
Settings Closing Y
Extrasteps
Time extrasteps 0 sec
Super Heat 6 °C
Settings setpoint
Dead Band 0°C
Proportional 80
. factor
< Settings Integral factor 30
N Differential factor 0.5
o 'J-':J Low SH 20 °C
g § pr<t)tec_t|ton
= 4 . setpoin
§ 5 g Settings Low SH 0 sec
= - '-'>J > protection
E > 3:1 S integral tlm_e
n ) > Settings LOP setpoint -30 °C
LOP Integral time 0 sec
MOP setpoint 12 °C
Settings MOP Integral 4 sec
time
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" MOP startup 180 sec
Settings delay
High Cond temp 90 °C
protection
. setpoint
Settings High Cond temp 4 sec
protection
Integral time
Suction 60 °C
Settings temperature High|
limit
Pressure probe #1 Min -0.5 bar
settings Max 7.0 bar
Pressure probe #2 Min -0.5 bar
settings Max 7.0 bar
. Battery present Y
EXV settings #1 pLan present Y Output only
Battery present Y
EXV settings #2 pLan present Y Output only
Min T same comyf 600 s
Timing stgrts_, -
Min time diff 120 s
comp starts
Min time comp 30s
Timing oq -
Min time comp 180 s
off
Timing Interstage time 120s
Evap T hold -4.0 °C
Press prot Evap T down B.0°C
Down delay 020s
: Hold T. 060.0 °C
High pressure Down T. 065.0 °C
. Disc. SH thr 1°C
Dish SH prot Disc SH Time 30s
% Comp N load Pulse 6 Check on commissioning
%) Loading/unloading | N unload Pulse 9 Check on commissioning
N N - ——
0] I Pulse time 0.2s Modify if necessary
% E Loading Min pulse period 30s
H % Max pulse period 150 s
n O Pulse time 0.4s Modify if necessary
Unloading Min pulse period 1ls
Max pulse period 150 s
. . Loading 1ls
First pulse timing Unloading 08s
Setpoints Cooling setpoint as required
Double setpoint Enabled N
Double setpoint Cooling double as required | Only if double setpoint enabl
setpoint
LWT reset Ldg water temp As required | Return , 4-20ma, OAT
setpoint reset
Setpoint
Heat Recovery 0045.0°C Only heating mode
Working mode Working mode Cooling
Softload Enable Softload N
Enable N
Demand limit supervisory
) demand limit
% % Sequencing Comp sequencH AUTO
F w = Protocol LOCAL
L ? g Supervisor Comm Speed 19200
Ident 001
Units Interfac_e Units ' Sl
Supervisory units Sl
Language Choose language English ltalian on separate file
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Change passwords

Passwords
SETTINGS |USER Time Sch Enable Enable Time Sc N
SETTINGS | USER FSM Enable Enable Fan Silen N
Mode
Max Inv. Out. 06.0 v
SETTINGS | USER Clock Settings Set Clock
Setpoint 2.0°C
AntiFreeze Alarm Diff 1.4°C
Freeze Prevent Setpoint 03.5°C
Diff. 01.0°C
Oil Low pressure Startup delay 300 s
alarm delay Run delay 90 s
Saturated disch Setpoint 68.5 °C
temperature alarm | Diff 12.0 °C
Saturated suction Setpoint -10.0 °C
temperature alarm | Diff 2.0°C
Oil Press Diff. Alarm Setp 2.5 bar
Phase monitor type PVM or GPF type Unit
n
% g Evap flow switch Startup delay 20s
E g alarm delay Run delay 5s
LU 3
2 < HR high water Threshold 050.0°C Only heating mode
Temp. alarm
Hr Flow switch Start up delay 020s
Alarm delays Running Delay 005 s
Thresh 010x1000
Evap pump h.
counter Reset N
Adjust Current running hours
Thresh 010x1000
Comp h. counter #1 Reset N
Adjust Current running hours
Comp starts counter Reset N
#1 Adjust Current running Starts
Thresh 010x1000
Comp h. counter #2 Reset N
Adjust Current running hours
Comp starts counter Reset N
#2 Adjust Current running Starts
Regul. Band 3.0°C
Temp Regulation Neutr. Band 02°C
Max Pull Down 0.7 °C/min | For low inertia plants. It may fje
rate increased for high inertia plant
StartUp DT 2.6 °C
StartUp/Shutdown Shutdown DT 1.5°C Relate to set-point
. LWT 25 °C
High CLWT start Max Comp Stage 70%
Min load 40%
Load managment Max load 100%
En slides valve N
Low 4.0 °C Cooling Mode
® ChLWT limits 6.7 °C Cooling/glycol or Ice mode
= Z
z E high 15°C
<§f (L})J Probes enable Refer to wiring diagram
Input probe offset Depending on actual readings
DT reload | Dt to reload comp 0.7 °C
Reset Alarm Buffer | Reset N

o7

Change password
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Fantroll settings
2 Fans circuit 3 Fans circuit 4 Fan Circuit
FanTroll dead band n. 1 Stage Uqg 3°C 3°C 3°C
Stage dowry 10 °C 10 °C 10 °C
FanTroll dead band n. 2 Stage Ug 15 °d 6 °C 5°C
Stage dowry 3°C 6 °C 5°C
FanTroll dead band n. 3 Stage Ug 10 °C 8 °C
Stage dowr 3°C 4°C
FanTroll dead band n. 4 Stage Ug 10 °C
Stage down 2°C

When speedtroll, do not consider the FanTroll Deadand 1
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APPENDIX B: SOFTWARE UPLOAD TO THE CONTROLLER

It is possible to upload the software into the oaligr using two different ways: using the direct
download form a personal computer or using the I@aogramming key.

B.1. Direct upload from PC

To upload the program, it is necessary:

- To install in the PC the program Winload supplied@arel and available on the web site
ksa.carel.com. It may also be required to Daikin.

- to connect the PC, by means of a RS232 serial ctbldhe Carel RS232/RS485 adapter
(code 98C425C001)

- to connect the RS485 adapter port to the contrtdleninal port (J10) using a 6 wire phone
cable (terminal cable)

- to disconnect the controller from pLAN and to et het address to O.

- Switch on the controller and run Winload, seleet trrect serial port numer you are using
and wait (some tenths of seconds) for the “ON LINE&tss (this meanings the program is
connected to the controller).

- Then select the “Upload” folder and the “Applicatisection and select al program files
supplied by Daikin (one file in the “blb files” boand one or more files in the “iup files”
box).

- Then press the “Upload” button and wait the trans&fezompleted; the program shows all
transfer phase in a window and when the processompleted the “UPLOAD
COMPLETED” message will appear.

- Finally turn off the controller, disconnect it frothe PC, reconnect the pLAN and set the
right net address.

This procedure has to be applied to all controkkershe unit with the exception of p€Boards
and EEXV drivers.

T WinLoad32 Rel. 3.3 B ] 5
= Editors
|
NE dl Downloadl S}lstemlnformationl Hardwarelnformation'
Application I Bios | Boot | Public Variables | Log Froject |
iup files blb files dev files
[} scEM.iup B | 100
= MacEM.i ALSAWHS 10100
= Caontrollers Carel ALSAWHS 101 D,
ALSAWHS 10 10
[F= ALS_NewDire_T0_F ALEAWHS 107100
ALSWwHS 10_10:
£ backup Eprom®.bin
netl 28 bin
(3 Glabal \#an a7
W Erable ehatfe I~ enzble
IIEI o [hprotebook] 'I
Serial Part
1=
=
pCO address
( gl |> ln—d
=1
4

Fig 26 — WinLoad view
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B.2. Upload from programming key

To upload the program using the Carel programmingikes necessary first to upload the
program to the key and then to download it on aieenoore controllers. The same procedure has to
be used for both operations just selecting the poisition on the key commuter:

Commuter
position

1 (green light) | key programming from p€O
2 (red light) pCO programming from key

Transfer type

The procedure is described in the following.

- disconnect the controller from pLAN and to set tie¢ address to O

- select the right commuter position

- insert the key in the “expansion memory” connecfi@move the cover if necessary)
- press “up” and “down” keys at the same time andgwon the controller

- press “enter” key to confirm the operation

- wait until the controller boot

- turn off the controller

- remove the key.

In the case no controller with the program insthlkeavailable, the key may be programmed
using the same procedure described for the dirpltad from a PC. In this case, with the key
inserted in the controller and the commuter in fp@si2 (red light) the program will write on the
key instead of on the controller.
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APPENDIX C: PLAN SETTINGS

Such work must be made in case a terminal is aohdigee pLan or if settings are changed.
1. Keep pressed for at least 10 seconds the keys “Down” and “Enter”

¢

Gy N ey [ 5 j
O

2. A screen will appear with the terminal addrasdg with the address of the board in
examination

Terminal Adr: 7
I/O Board Adr: n

Using the “Up” and “Down” keys is it possible cheothe different board (1, 2, 3, 4 for the
compressors and 5, 7, 9, 11 for the electronicevdhwers)

Select in correspondence of “I/O Board Adr” the tueml (Board with address 1) and push
“Enter”. In about two seconds the following scredh appear:

Terminal Config

Press ENTER
To continue

3. Push “Enter” again; the following screen will @pp:

P:01 Adr Priv/Shared
Trml 7 Sh

Trm2 None -

Trm3 None -- Ok? No

3. If you had to add a second terminal (remote itetj)y change the line “Trm2 None —
“ with the line “Tmr2 17 sh”. To enable the new cagpiiation put the pointer on “No”

(using the key “Enter”) and with “Up” and “Down” chge it in “Yes” and push

“Enter”.The operations from 1. to 3. must be repedbedall the compressor boards (“I/O
Board” from 1 to 4)

4. At the end of operations turn off and restart tystem.

Remark: It is possible, after restart, that the terminal is stuck on a unit. This is due to
the fact that the memory of the Drivers remains fed by the buffer battery and keeps on to
contain the data of the preceding configuration. In this case, with the system not fed, is
sufficient to disconnect batteries from all the drivers and then connect them again
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APPENDIX D: COMMUNICATION

The control supports communication on the serial ywah the following protocols :

e Carel Proprietary protocol (local and remote), MOGDEM/GSM modem through it

* MODbus Standard RTU
* LONTalk FTT10A (chiller profile)

* BACnet MS/TP & IP (single master points list)
* EKCSCII communication over proprietary protocol ot and site optimization,

monitoring and sequencing

Your preferred protocol is Menu selectable undezrassword (Protocol Selectability™ )

Protocol Menu is reacheable through the arrow keyker Settings/USER/Setpoints menu.

To perform the right communication the serial daskrted in the serial plug of the
controller must comply with the protocol selected.

As per the pictures above, to properly plug-int¢hed, open the cover of the serial card plug
at the bottom of the controller, securely plugkie tard and close it back.

D. 1 Supervisor List Maps

Supervisory System
Chiller Profile Units (4-Jul-2007)

For Daikin Aircooled Screw units based on CarelOgCtechnology
This is the full list of variables managed by the supervisory system.

LEGENDA
Flow Type
I: Supervisor#% pCO D: Digital
O: Supervisorg¢— pCO I: Integer
1/O: Supervisor ¢ pCO A: Analog

Green Boxes: CHILLER PROFILE variables

RED Lines: Not Available on all versions

Grey, Yellow, Blue boxes are local variables subjec
modification on release base

Variable format bOb1...b15 refers to word of digitals to b
interpreted bitwise

Variables with single location for multiple circuits (symbol #1234)
are indexed through the COMPSELECT variable index 132

D. 1.1 Supervisor List: Digital Variables
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PROGRAM VARIABLES |DESCRIPTION TYPE INDEX |1/O [BAC |LO N MODBUS COIL |NOTES
) 0=Chiller Enable
SUPERV_ONOFF Chiller Enable - Network D 1 /0 X 5 2 1=Chiller Disable
. 0=Chiller Off
Chiller On Off nvoOnOff D 2 (0] X 27 3 1=Chiller On
- 0=NoAlarm
MAN_GLB_AL Alarm Digital Output D 3 (@] X 5 4 1=Alarm
B 0=NotEnabled
UNIT_AV Chiller Run Enabled D 4 (0] X 5 5 1=Enabled
Chiller Local/Remote Chiller Local/Remote D 5 (¢] X 6 Local=1
27 Remote=0
. L Limited=1
LIMITATED Chiller Capacity Limited D 6 /10 X 27 7 Not Limited=0
EVAPORATOR_FLOW Evap Water Flow D 7 | x 5 8 22:;'&5'0""
0= RequestChillerAuto (run)
PwrUpState Status request D 9 /0 3 10 1= Request Chiller Off
0=Default
CLS_AL Clear Alarm (BAS) D 24 /0 X 5 25 1=Clear Alarm
0=Pump Commanded Off
MAIN_PUMP Evap Pump #1 (BAS Request) D 29 o X = 30 1=Pump Commanded On
FAN1 STAT #1,2,3,4 Fan Stage 1 - Circuit #1, 2, 3, 4 D 33 [e] 34
FAN2_STAT #1,2,3,4 Fan Stage 2 - Circuit #1, 2,3, 4 D 34 O 35 0=Ean Stage Off
FAN3 STAT #1,2,3,4 Fan Stage 3 - Circuit #1, 2, 3, 4 D 35 (o] 36 1;Fan Stage On
FAN4_STAT #1,2,3,4 Fan Stage 4 - Circuit #1, 2, 3, 4 D 36 [e] 37 9
FAN5 STAT #1,2,3,4 Fan Stage 5 - Circuit #1, 2, 3, 4 D 37 (o] 38
Unit_USA_SV Supervisor Metrics D 54 /10 55 g_) z ﬁ,l
COMP_ENABLE #1,2,3,4 Comp Manual OFF #1, 2, 3, 4 D 58 0 59 | 0=CompressorOFFMan
1=CompressorAutoEnable
COMP_PD #1,2,3,4 Pump Down #1,2,3,4 D 62 0 g3 | 0=Not Pumpdown
1=Pumpdown Active
LIQUID_INJ #1,2,3,4 Liquid Injection/Line #1, 2, 3, 4 D 114 o) 115 | O=Deenergized
1=Energized
COMP_LOAD #1,2,3,4 Stage Up Now #1, 2, 3, 4 D 150 0 151 | 0=Compressor Not Loading
1=Compressor Loading
COMP_UNLOAD #1,2,3,4 Stage Down Now #1, 2, 3, 4 D 154 o 155 | 9=Compressor Not Unoading

1=Compressor Unloading
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D. 1.2. Supervisor List :Analog Variables

PROGRAM MODBUS
VARIABLES DESCRIPTION TYPE INDEX 110 BAC LON REGISTER

S_Temp_Setpoint Cool Setpoint - Network A 1 /e X 105 40002
Cold_Setpoint Active Leaving Water Target A 2 o X 105 40003
W_CapL Network Capacity Limit Input (#1,2, 3, 4) A 3 lfe] X 81 40004
InletTemp Evap Entering Water Temp A 4 o X 105 40005
W_TEMP_SETPOINT Heat Setpoint - Network A 5 lfe] X 105 40006
OUTLET_TEMP Evap LWT - Unit A 6 (@) X 105 40007
UNIT_LOAD_DISP Actual Running Capacity A 10 o X 81 40011
SUCT_TEMP Suction Temp #1,2,3,4 A 15 (@) X 105 40016
EVAP_TEMP Evap Sat Refr Temp #1,2,3,4 A 16 [6) X 105 40017
LOW_PRESS_TR Evap Pressure #1,2,3,4 A 17 [e) X 30 40018
AIN 4 Discharge Temp #1,2,3,4 A 19 ] X 105 40020
COND_TEMP Cond Sat Refr Temp #1,2,3,4 A 20 [e) X 105 40021
AIN 7 Cond Pressure #1,2,3,4 A 21 ] X 30 40022
nvoEntHRWTemp Heat Recovery Entering Water Temperature A 22 (@) X 105 40023
nvoLvgHRWTemp Heat Recovery Leaving Water Temperature A 23 [e) X 105 40024
COMP_STAT_DISP Comp Load #1,2,3,4 A 25 (@) X 81 40026
AIN_8 Feed Oil Pressure #1,2,3,4 A 32 o X 30 40033
AMB_TEMP Outdoor Air Temp — Sensor A 39 6] X 105 40040
ACT_DEMAND Active Capacity Limit A 42 (@) X 33 40043
AOUT _1 DISPLAY VFD Fan Output Volt (#1,2,3,4 if available) A 44 [6) 81 40045
AOUT_2_DISPLAY VFD Comp Output Volt (#1,2,3,4 if available) A 45 (@) 81 40046
VALVE_POS EXV Position #1,2,3,4 A 46 [®) 8 40047
nviCoolSetpt Cool Setpoint A 47 l[e] X 105 40048
Sum_Double_Setp Summer Double Setpoint A 50 1/0 X 105 40051

00 = NONE

01 = Phase Alarm

02 = Freeze Alarm

03 = Freeze Alarm EV1

04 = Freeze Alarm EV2

05 = Pump Alarm

06 = Fan Overload

07 = OAT Low Pressure

08 = Low Amb Start Fail

09 = Unit 1 Offline

10 = Unit 2 Offline

11 = Evap. flow Alarm

12 = Probe 9 Error
Event Code_1 Alarm List codes master board A 90 o :15 = Probe 10 Error 40091

15 = Prepurge #1 Timeout

16 = Comp Overload #1

17 = Low Press. Ratio #1

18 = High Press. Switch #1

19 = High Press. Trans #1

20 = Low Press. Switch #1

21 = Low Press. Trans #1

22 = High Disch Temp #1

23 = Probe Fault #1

24 = Transition Alarm #1

25 = Low Oil Press #1

26 = High Oil DP Alarm #1

27 = Expansion Error

28="

29 = EXV Driver Alarm #1

30 = EXV Driver Alarm #2

31 = Restart after PW loss

32="

33="

34 = Prepurge #2 Timeout

35 = Comp Overload #2

36 = Low Press. Ratio #2

37 = High Press. Switch #2

38 = High Press. Trans #2

39 = Low Press. Switch #2

40 = Low Press. Trans #2
Event Code_2 Allarm List codes slave board A 91 O 40092

41 = High Disch. Temp #2

42 = Maintenance Comp #2

43 = Probe Fault #2

44 = Transition Alarm #2

45 = Low Oil Press. .#2

46 = High Oil DP #2

47 = Low Oil Level #2

48 = PD #2 Timer Expired

49 = Maintenance Comp #1

50 = Driver #1 offline

51 = Driver #2 offline

52 = Low Oil Level #1

53 = PD #1 Timer Expired

54 = HR Flow Switch

D—EOMCP00104-14EN - 74/82




D. 1.3 Supervisor List: Integer Variables

PROGRAM DESCRIPTION TYPE INDEX 1/0 | BAC | LON MODBUS Notes
VARIABLES # REGISTER
b0 Reserved
bl Not used
b2 Not used
b3 Not used
b4 Not used
b5 Not used
b6 Not used
. . b7 Not used
Active_Alarms_1 Active Alarms (1 — 16) | 1 O |x 8 40130 b8 Not used
b9 Not used
b10 | NO START - Ambient Temp Low
b1l | NO LOAD - Cond Press High #1
b12 | NO LOAD - Cond Press High #2
b13 | NO LOAD - Cond Press High #3
b14 | NO LOAD - Cond Press High #4
b15 Not used
b0 | UNLOAD - Cond Press High #1
bl | UNLOAD - Cond Press High #2
b2 | UNLOAD - Cond Press High #3
b3 | UNLOAD - Cond Press High #4
b4 Not used
b5 Not used
b6 Not used
. . b7 Not used
Active_Alarms_2 Active Alarms (17 — 32) | 2 O |x 8 40131 b8 Not used
b9 Not used
b10 Not used
b1l Not used
b12 Not used
b13 Not used
b14 | NO RESET-Evap EWT Sensor Fail
b15 Not used
b0 NO LOAD - Evap Press Low #1
bl NO LOAD - Evap Press Low #2
b2 NO LOAD - Evap Press Low #3
b3 NO LOAD - Evap Press Low #4
b4 Not used
b5 UNLOAD - Evap Press Low #1
b6 UNLOAD - Evap Press Low #2
. . b7 UNLOAD - Evap Press Low #3
Active_Alarms_3 Active Alarms (33 — 48) | 3 O [x 8 40132 b8 UNLOAD - Evap Press Low #4
b9 Not used
b10 Not used
b1l Not used
b12 Not used
b13 PUMP ON - Evap Water Freeze #1
b14 PUMP ON - Evap Water Freeze #2
b15 PUMP ON - Evap Water Freeze #3
b0 PUMP ON - Evap Water Freeze #4
bl START#2 - Evap Pump Fail #1
b2 START#1 - Evap Pump Fail #2
b3 Not used
b4 UNIT STOP-AmbAirTempSensorFail
b5 Not used
b6 Not used
. . b7 Not used
Active_Alarms_4 Active Alarms (49 — 64) | 4 O |x 8 40133 b8 Not used
b9 Not used
b10 Not used
b1l Not used
b12 Not used
b13 Not used
b14 Not used
b15 Not used
b0 Not used
bl Not used
b2 Not used
b3 Not used
b4 COMP STOP - Motor Temp High #1
b5 COMP STOP - Motor Temp High #2
b6 COMP STOP - Motor Temp High #3
. . b7 COMP STOP - Motor Temp High #4
Active_Alarms_5 Active Alarms (65 — 80) | 5 O |x 8 40134 b8 COMP STOP - Phase Loss #1
b9 COMP STOP - Phase Loss #2
b10 COMP STOP - Phase Loss #3
b1l COMP STOP - Phase Loss #4
b12 Not used
b13 Not used
b14 Not used
b15 Not used
b0 Not used
bl Not used
b2 Not used
b3 Not used
b4 Not used
Active_Alarms_6 Active Alarms (81 — 96) | 6 O [x 8 40135 b5 Not used
b6 Not used
b7 Not used
b8 Not used
b9 COMP STOP-CondPressSensFail #1
b10 | COMP STOP-CondPressSensFail #2
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b1l

COMP STOP-CondPressSensFail #3

b12 | COMP STOP-CondPressSensFail #4
b13 Not used
b14 Not used
b15 COMP STOP - Cond Press High #1
b0 COMP STOP - Cond Press High #2
bl COMP STOP - Cond Press High #3
b2 COMP STOP - Cond Press High #4
b3 Not used
b4 Not used
b5 Not used
b6 Not used
. . b7 COMP STOP-DischTempSensFail #1
Active_Alarms_7 Active Alarms (97 — 112) 7 40136 b8 COMP STOP-DischTempSensFail #2
b9 COMP STOP-DischTempSensFail #3
b10 | COMP STOP-DischTempSensFail #4
b1l | COMP STOP-DischargeTempHigh #1
b12 | COMP STOP-DischargeTempHigh #2
b13 | COMP STOP-DischargeTempHigh #3
bl4 | COMP STOP-DischargeTempHigh #4
b15 Not used
b0 COMP STOP-Evap Water Flow Loss
bl COMP STOP - Evap Water Freeze
b2 Not used
b3 COMP STOP - Evap Press Low #1
b4 COMP STOP - Evap Press Low #2
b5 COMP STOP - Evap Press Low #3
b6 COMP STOP - Evap Press Low #4
Active_Al 8 Active Al 113-128 8 40137 b7 Not used
clive_Alarms_ ctive Alarms (113 - 128) b8 | COMP STOP-EvapPressSensFail #1
b9 COMP STOP-EvapPressSensFail #2
b10 | COMP STOP-EvapPressSensFail #3
b1l | COMP STOP-EvapPressSensFail #4
b12 Not used
b13 Not used
bl4 Not used
b15 Not used
b0 COMP STOP- Pressure Ratio Low #1
bl COMP STOP- Pressure Ratio Low #2
b2 COMP STOP- Pressure Ratio Low #3
b3 COMP STOP- Pressure Ratio Low #4
b4 Not used
b5 Not used
b6 Not used
. . b7 Not used
Active_Alarms_9 Active Alarms (129 — 144) 9 40138 b8 Not used
b9 Not used
b10 Not used
b1l Not used
b12 Not used
b13 Not used
b14 Not used
b15 Not used
b0 Not used
bl UNIT STOP-Evap LWT Sensor Fail
b2 COMP STOP-EvapLWT SensFail #1
b3 COMP STOP-EvapLWT SensFail #2
b4 Not used
b5 Not used
b6 Not used
. . b7 COMP STOP-MechHighPressTrip #1
Active_Alarms_10 Active Alarms (145 — 160) 10 40139 b8 COMP STOP-MechHighPressTrip #2
b9 COMP STOP-MechHighPressTrip #3
b10 | COMP STOP-MechHighPressTrip #4
b1l | COMP STOP-MechLowPress Trip #1
b12 | COMP STOP-MechLowPress Trip #2
b13 | COMP STOP-MechLowPress Trip #3
bl4 | COMP STOP-MechLowPress Trip #4
b15 Not used
b0 Not used
bl Not used
b2 Not used
b3 Not used
b4 Not used
b5 Not used
b6 Not used
. . b7 Not used
Active_Alarms_11 Active Alarms (161- 176) 11 40140 b8 Not used
b9 Not used
b10 Not used
b1l COMP STOP - QOil Level Low #1
b12 COMP STOP - QOil Level Low #2
b13 COMP STOP - Oil Level Low #3
b14 COMP STOP - Oil Level Low #4
b15 COMP STOP-Oil Filter DP High#1
b0 COMP STOP-Qil Filter DP High#2
bl COMP STOP-Oil Filter DP High#3
b2 COMP STOP-Qil Filter DP High#4
b3 COMP STOP-OilFeedPrsSensFail#1
b4 COMP STOP-OilFeedPrsSensFail#2
b5 COMP STOP-OilFeedPrsSensFail#3
b6 COMP STOP-OilFeedPrsSensFail#4
Active_Alarms_12 Active Alarms (177 — 192) 12 40141 b7 Not used
b8 Not used
b9 Not used
b10 Not used
b1l Not used
b12 Not used
b13 Not used
bl4 Not used
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[b15] Not used
b0 Not used
bl Not used
b2 Not used
b3 Not used
b4 COMP STOP-NoStartrTransition#1
b5 COMP STOP-NoStartrTransition#2
b6 COMP STOP-NoStartrTransition#3
. . b7 COMP STOP-NoStartrTransition#4
Active_Alarms_13 Active Alarms (193 — 208) 13 8 40142 b8 COMP STOP-OilPressLow/Start #1
b9 COMP STOP-OilPressLow/Start #2
b10 COMP STOP-OilPressLow/Start #3
b1l COMP STOP-OilPressLow/Start #4
b12 Not used
b13 Not used
b14 Not used
b15 Not used
b0 Not used
bl Not used
b2 Not used
b3 Not used
b4 Not used
b5 Not used
b6 Not used
: : b7 Not used
Active_Alarms_14 Active Alarms (209 — 224) 14 8 40143 b8 COMP STOP-SuctnTmpSensorFail#1
b9 COMP STOP-SuctnTmpSensorFail#2
b10 | COMP STOP-SuctnTmpSensorFail#3
b1l | COMP STOP-SuctnTmpSensorFail#4
b12 Not used
b13 Not used
b14 Not used
b15 Not used
b0 FAULT (Check Unit for Detail)
bl COMP SHUTDOWN-Comp Fault #1
b2 COMP SHUTDOWN-Comp Fault #2
b3 COMP SHUTDOWN-Comp Fault #3
b4 COMP SHUTDOWN-Comp Fault #4
b5 Not used
b6 Not used
. . b7 Not used
Active_Alarms_15 Active Alarms (225 — 240) 15 8 40144 b8 Not used
b9 Not used
b10 Not used
b1l Not used
b12 Not used
b13 Not used
b14 Not used
b15 Not used
01 = HVAC_HEAT
nvi_mode Chiller Mode Setpoint 17 108 40146 03 = HVAC_COOL (default)
11 = HVAC_ICE
1= Off: CSM
2 = Start
. 3=Run
UNIT_STAT LON Chiller Run Mode 18 8 40147 4 = Pre Shutdown
5 = Service
6 = Communication Loss
7 = Off: Local
b0
S 00 = Auto
b3 01 = Heat
b4 03 = Cool
b5 06 = Off
b6 11 =Ice
. . b7
chir_op_mode Chiller Operating Mode 19 127 40148 b8 Unit Alarm
b9 Unit On
b10 Chiller Local or Remote
b1l Limitated
b12 Flow Switch Status
b13 Not used
b14 Not used
b15 Not used
b0 Chiller Full Load 0=Not at Full Load
1= Full Load
b1 Circuitl Availability | 0 = Not Available
1 = Available
b2 Circuit 2 Availability | 0 = Not Available
1 = Available
nvoSequenceStat Sequence Status 22 165 | 40151 pg | Cirouit3 Availability 2 z Qggiﬁ’ggable
ba Circuit 4 Availability | 0 = Not Available
1 = Available
b5 -
b6 -
b7 -
b8 -
COMP_SELECTED Compressor Select B2 8 40161 1,2,3 4
00 = RUNNING OK
01 = OFF ALARM
02 = OFF REM COMM
UNIT_STATUS_GLOB Unit Status Display 34 8 40163 03 = OFF TIME SCHEDULE
04 = OFF REM SWITCH
05 = PWR LOSS ENTER START
06 = OFF AMB.LOCKOUT
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07 = WAITING FLOW

08 = WAITING LOAD

09 = NO COMP AVAILABLE

10 = FSM OPERATION

11= OFF LOCAL SWITCH

12 = OFF COOL / HEAT SWITCH

13 = WAITING HR FLOW

01 = OFF ALARM

02 = OFF READY

03 = OFF READY

04 = OFF READY

05 = OFF READY

06 = OFF READY

07 = OFF SWITCH

08 =AUTO %

09 = MANUAL %

10 = OIL HEATING

11 = READY

Circuit Status #1,2,3,4 Circuit Status Display #1,2,3,4 | 44 (e} 8 40173 12 = RECYCLE TIME
13 = MANUAL OFF
14 = PREPURGE
15 = PUMPING DOWN
16 = DOWNLOADING
17 = STARTING
18 = LOW DISCH SH
19 = DEFROSTING
20 = AUTO HEATING %
21 = MAX VFD LOAD
22 = OFF REM SV

N_START Comp # of Starts #1,2,3,4 I 45 0 8 40174

T_16_COMPRESSOR | comp Operating Hours #1,2,3,4 | | 46 o 8 40175

T_16_PUMP_EVAP Evap Pump Oper Hrs #1,2 I 47 o 8 40176

MIN_T_:BT_S_C Start-Start Time I 94 0 8 40223

MIN_OFF Stop-Start Time | 95 o 8 40224

D—EOMCP00104-14EN - 78/82




APPENDIX E: PLANTVISOR MONITORING ACCESS

Pl@ntVisor Configuration.

PlantVisor is a proprietary software. It can beghased as a part of a installation kit for Monitgri

and Telemaintenace of your unit and system. OrigitetVisor is provided in for of a CD and a

dedicated protection dongle.

Once installed, the product is already configuredperate with a 485 network with two units (one

based on Ir32 freddo and one Ir32). To configureptioeluct for your network, proceed as follows.
a. Connect to the supervisor using the browser. Example

http://localhost

b. The following screen will be displayed

b Q230483 HIE-d

Click the 'Ok" button to enter the site Home page. Note thaiity "Guest" and "Administrator"
are the only users defined, and therefore you
do not need to access Pl@ntVisor asAbeinistratorin order to perform the initial configuration.
No password is required.

The Pl@ntVisor Home page will then be displayed:

_ MNodo Locale

Cvices lst:
@ cefal @ cdlz

Click hers 1o change dsplaged
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d. Click the "Service" menu on the left and thelestE'Network".
e. The following page will be displayed:

Nodo Locale

General Lina 1 Ling 2 Line: 3 Line 4 Line 5 Line b

Site configuration

[n this section, you can configure the description of the site, telephone nunber and other site
information.

Site name: i\_lodﬂ Localke
Site I number: E [must be different for each site])

Site telephone #: E

Sene & Exi Exit

The first operation required is to enter the fieldh the information on the installation:

a) Site name: name of the installation (node).

b) Site ID number : progressive identification number of the node (tistallation cannot have two
systems with the same ID).

c) Site telephone # telephone number of the node (as a memo).

e All the instruments in the RS485 network must héeen set with an address (see the
corresponding parameter for the various models). dwress, which is unique for each
line, must be between 1 and 200

e Click the Linel, Line2, ..Line6 button (accordirgthe number of lines being configured)

* Access the instruments in the network, as follofivst select the address or the series of
addresses for the units, then assign a type alumsnt (Device Type). In the Device Type
menu list, all the options related to units

- “Daikin MSC” is the right Device Type option for its, EWAD AJ, EWAP AJ, EWAD BJ
To delete an already configured unit, select the addss in theFrom and To fields and assign type "----". To save the

settings, click theSave& Exit button. To disable a unit, check the corresponding box in #Disabled column (then save
the configuration).

* Each unit can be assigned a customised descriptitheiDevice Description column.

Linz 2 Lin2 3 Line 4 Linz & Line b

Devices COI‘iflg uration

[n this section, you can configure the dervices carmected ta your ine, the COM port where the Ine is conne
and the line's protacal type.

To add devices, select the seral address [or the serial address range if wou want to add more then one den
the same type) and define the type of device cornected.

To remawe & dewice from the Bst, select the address {or address range) and select the -—--- type.

camez 7 [19z0r ] |[redes 7]

Devices comfiguration

Serial address Device Type Disatled
1 IR 32 cellel r

2 IR 32 UM Temperatura cells? C
Fram: (1 8 10 [1H rype: [R22 |

After having done this, set the serial configunatio the 'Serial Configuratiofi table.
* Select the communication port that the convertepmected to, the speed and the type of

connection for each line in the network. The valdisplayed with the asterisk " are compatible
with the Carel RS485 network.
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» To save the configuration, click tigave&Exitbutton
For additional details, advanced management amdbiEehoouting refer to the PlantVisor User
Manual and Online Help.
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The present publication is drawn up by of information only and does not constitute an offer binding upon Daikin Applied Europe S.p.A..
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therein. Specification are subject to change without prior notice. Refer to the data communicated at the time of the order. Daikin Applied
Europe S.p.A. explicitly rejects any liability for any direct or indirect damage, in the broadest sense, arising from or related to the use
and/or interpretation of this publication. All content is copyrighted by Daikin Applied Europe S.p.A..

DAIKIN APPLIED EUROPE S.p.A.
Via Piani di Santa Maria, 72 - 00040 Ariccia (Roma) - Italia

Tel: (+39) 06 93 73 11 - Fax: (+39) 06 93 74 014
http://www.daikinapplied.eu



