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Important

Read this document thoroughly before installation and before use of the device and follow all recommendations; keep
this document with the device for future consultation.

The following symbols support reading of the document:

@ indicates a suggestion

A indicates a warning

The device must be disposed of in compliance with local Standards regarding the collection of electric and electronic

equipment.

Page 2 of 130



EVCO S.p.A. c-pro 3 micro HPRU | Application manual ver. 4.0 | Code 144CP3UHE404

Index
1. GENERAL INFORMATION .. u ettt ettt et ettt e e e e e e e e e e et e e e e et e e e s e e e e e e e e e e e ea e e sa et sa et ea s e en e e enennenananenes 6
1.1 [ L= ol g1 o o o PPN 6
1.2 1= ET e L= 1V o o PP 7
2 HARDWARE SOLUTIONS ...t cu ittt ettt e e e et e st s e s e e e e e et e a s e e e e e e et eate e s e et ea s en s e s e e e eanenneneeneenennes 8
2.1 Hardware solution using c-pro 3 mMiCro HPRU ........ciuiiiiiiiiiiii et r st e s e s s e e e 8
3 DIMENSIONS AND INSTALLATION ..ttt ettt et et e et e e st e e et e e et ea e e e e et e e set e sa et eaeneaenenananaeananes 9
3.1 Dimensions and installation c-pro 3 micro HPRU and EVDRIVEO3 ......cc.iiiiiiiiiii i 9
3.2 Dimensions and installation EPJGraph ... e 10
G 20720 RN (Yo [<1 E-30 {oT ol oY= T a 11 e o To 181 o) o T [N PP 10
3.2.2  Models for Wall MOUNTING «..uieuiitiiii ettt e e e st s e s s e s et st s e s s e s e sas e e enens 11
4 ELECTRICAL CONNECTION .. ittiititiitiet et et e et e e e e e e s e e e e e s e et e e e s e e e e e e e s e e e ta e e aa e e an e e aae e eneananennanennnn 12
4.1 Electrical connection c-pro 3 mMiICro HPRU ....i.uiiiiiiiiiii it r e e e e e e e e e eeas 12
4.2 Electrical connection EVDRIVEDS.......uiuiititiiitiiiiiis st et e sttt st s s eaans 15
4.3 Electrical connNection EPJGraph .. ... it e aas 18
4.3.1 Models for panel MOUNTING ... ..ttt s e e e e s et st s et s b s et s s e enansanen 18
4.3.2  Models for Wall MOUNEING ...uiiite it e e s s e e e st st s et s b s et s s e enanranen 19
5 I/O CONFIGURATION TABLES ...t ittt sttt et et et e e et et et et et e e e e e e e e e e e e e e e e e e e e e e e e e e e n e e e e e e e e nnnens 21
5.1 I/0 configuration table for c-pro 3 micro HPRU without management of DHW circuit .........ccoovvviviiiiennnne. 21
5.2 I/0 configuration table for c-pro 3 micro HPRU with management of DHW circuit..........cccovvviiiiiniiennnne. 23
6 L@ @0 ]| (€AY = I I PP 25
6.1 I/0 configurability for c-pro 3 MiCro HPRU........iiieiiiiiiii e e e 25
7 L8 1S =1 VI = o Y PP 32
7.1 C-pro 3 mMicro HPRU USEr INEEITACE ...uiuuiiiiiiiiii i e e e e e e s r s e e e e 32
7.2 (= e e I r= o] g N O EY= Tl a1 =Y o = Lol PPN 33
8 MENU AND SUBMENU STRUGCTURE ...ttt ettt e e et e et e et a e e e e e e e a s e e s e e e e e e eananeananenenn 34
8.1 (= e Lo =T ] g o T= T = PPN 34
8.2 =TT 0T 0T 38
8.2.1  OPerating StatUS . uuusisisitiiiii e 38
LS TR = | = 0 411 = 39
£ 2720 T X oY o T L o 1) ) PP 40
S0 Y - o o o 40
L0 ] 2] A I PP 41
9.1 Management of the operating Status .........ouiiiiiiiiiii e 41
9.1.1  SWitch-0n @and SWItCh-0ff ... i.iuiii e 41
9.1.2  Changing OPerating MOGE ... uiiuii it ettt et e et et e e e e e et ettt e e et e e e e e eaenes 41
9.2 [ [T L /= Ta [0 F= o] I PPN 41
1S TR R © ] O T i o T o1 =17~ ) = 42
9.2.2  Modulating regUIATION .....u ittt ans 44
10 DOMESTIC HOT WATER (DHW ) 1ttt te et ts s e e e e e e et e e e e e e s e s e s e e e e e e e e ettt e e e e e e e e e e e e neanenes 48
10.1 ManagemMENt Of PriOritiES vttt e 48
10.1.1 (0= o= o o PN 48
10.2 Using the auxiliary heating......ocou i e 49
10.3 Management of a circuit of solar heating panels..........ocoiiiiiiiiii 50
10.3.1 [ Te] I u=Ta gYoT=T o= [ | PPN 51
10.4 PN oL u L 1= Te [T ] o U= | = PPN 51
10.4.1 Performance Method.......ouuiuiii 51
11 MANAGEMENT OF THE SOURCE EXCHANGER .....cuititiitiitiit et e e et e e e e e e e ene e 52

Page 3 of 130



EVCO S.p.A. c-pro 3 micro HPRU | Application manual ver. 4.0 | Code 144CP3UHE404

111
12

13

13.1
13.2
13.3
13.4
13.5
13.6
13.7
14

14.1
14.2
14.3
14.4
14.5

14.6

15
15.1
15.2
15.3
154
16
17
18
18.1
18.2
18.3
19
20
21
22
22.1
22.2

22.3

Coils with finned heating elements with ventilation ..o 52
MANAGEMENT OF THE UTILITY EXCHANGER . ... .ottt ettt et e et e e e e e e e e e e e aaaenens 54
MANAGEMENT OF DEFROSTING ..ttt et e et et e e e e e e e e e s e e s e e e e e e e e e aa s e e e ta e e ta e e e e e aneaeaneananennnn 54

(D) g1 ul aTe I e 0 T (=) VPPN 54

LI L= Te e 1] /o 1] w1 T PPN 54

Defrosting in temperature and PresSSUre MOAES. ... ..uuuiiitiiiiiiiirr et e e s e et aes e aaaans 54

Adapive defTOSEING .. vuiuit ittt et 54

Ventilation in defrosting MOAe .. ..u i e 56

Holding time of the defrosting end temMPerature ... ..oviiiiiiiiii e 56

Condensate drainage anti-iCing” NEatEI ... .civii i e 57
MANAGEMENT OF THE COMPRESSORS ... .. cutuiiuitititiiti e e ettt e e e e e e s e s e e e s e e e e e n e nnen e e e es 58

Configuration of the power yielded by the COMPreSSOrs ........iuiiiiiiiiiiiiiii e 58

Lo 1V 7= T T a1 =Yl oY o PP 58

{010 oY Rt e [0 1Y o H PPN 58

L1 LSV o [0 1T PP 59

Y1 Wl g BT oY Ao ) il T=Te [ =] Lol PP PPPUP 59
14.5.1 Fixed sequence CONfigUIatioNS ... .. ..vie i ea s 59
14.5.2 Variable sequence CoONfigUIatioN ... it e 60

Management of the Modulating CoOMPIrESSOrS .. . i e e eeas 60
14.6.1 Switch-on and switch-off with relevant safety times.........cooiiiiiii 60
14.6.2 Management of the modulating compressor ENVEIOPE ........ocovviiiiiiiiiiiiiii e 60
14.6.3 Reduction of rotation speed (UNI0@ding) ....ouvuieieiiiiiiii e 61
14.6.4 Compressor Oil FretUMM MaNagEMENT ...t e e e e e e et e e aaaeeaanes 62
MANAGEMENT OF ELECTRONIC EXPANSION VALVE ...ttt ettt et et e e e e e e e e e e aenaanenens 63

[=a=1s][1aTe Jo ) il = AV AN o] o 1=T = o] o [P PPN 63

PID parameEters SO ....ouiuiiiiiiii e 63

Modulation of the SH set (NEeULral ZONE) ......cciuiiiiiiiii e et eaa e 63

[ U1 oo e [0 17.Y] o I PPN 64
MANAGEMENT OF THE COMPRESSOR BYPASS VALVE. ... .ttt ettt ettt et e e e e e e s e e eenaanenens 64
MANAGEMENT OF THE HOTGAS BYPASS VALVE ...ttt ettt et e et e e et st e s e e e e e e e e aaennanenens 64
L0 ) G o =7 I N PP 65

External low temperature (@ir-Water) ... 65

Setpoint NOL SALISTIEA L uuiuie i 66

= o ) o T PP 66
AUXILIARY FUNCTIONS . . ettt ittt ettt et et e et et e e et e s e e e s et et e e e st e e et e e et sa s e e s e e e st et st e s e e ananeananeananeanans 67
MOTORIZED VALVE ...ttt ettt et ettt ettt et e e et a st e et e e et e e e e aaea et ta et ta e e s et e et aneananeananennn 69
PRE ALARMS ...ttt ittt ettt ettt ettt ettt e et ean 69
Y Y PP 71

AN g =T PP 71

Temperature alarms CONEIOl ... . et e e e e e e e et e e e e e e e e e aeens 71
22.2.1 High temperature @larm: o et ea 72
22.2.2 (o =T g gY o1 = LU = = T o o TP 72
22.2.3 Compressor discharge gas temperature high alarm ..o 72

Pressure alarms CONTIOL . .. uiu it 72
22.3.1 High pressure from pressure switCh alarm ..o e 73
22.3.2 Low pressure from pressure SWitCh alarm .........coiiiiiiiiiiii 73
22.3.3 High pressure from transSdUCEr @larmm ... ... ea s 73
22.3.4 Low pressure from transSdUCEr @larmm ... e 73

Page 4 of 130



EVCO S.p.A. c-pro 3 micro HPRU | Application manual ver. 4.0 | Code 144CP3UHE404

22.4

22.5
22.6

22.7
22.8
23

23.1
23.2
24

24.1

Overheating control algorithm alarms CONLIrol ..........ieieiiiiiii e 74
22.4.1 Low overheating LOSH @larm. ... e et e e e e e e eea 74
22.4.2 High overheating HiSH alarm ... e e et a e eeas 74
22.4.3 Low operative pressure LOP @larmm .. ... ittt e s e e e e e 74
22.4.4 High operative pressure MOP @larm ......ocvuiuiiiiiiii e ea e 75
22.4.5 ()T o ] T Ul I = | = o o PPN 75

[ Ty =Ta (UL Tol= IR F= [ o o o I PPN 75

[T 1= T Lo 1] ot PP 75
22.6.1 Alarms With ManUal FESEE .. . iuie e 75
22.6.2 Alarms With @UtOMALIC FESEEL ..uuii i e e 76

ALAIMIS TaDIE 1ttt 76

F Y =T 0 F=0 [ Y PP PPN 79
CONFIGURATION PARAMETERS. ... tiittttttt ettt et ettt e e e e st e e e e e e e a e e a e et s e n s e e e e e e e e e e nren e e e e eens 80

General list of configuration ParamMELErs ........cuiiiiiiiiii e 80

Configuration parameters of c-pro 3 mMiIcro HPRU .......ociiuiiiiiiiiiiiii e 106
LIST OF MODBUS VARIABLES ... .ttt ittt ettt et e et e et e e e s e e e e e e e et ettt et et et et anaaeananeanans 111

List of MODBUS variables c-pro 3 micro HPRU .......iiiiiiiiii i e aeaaaas 111

Page 5 of 130



EVCO S.p.A. c-pro 3 micro HPRU | Application manual ver. 4.0 | Code 144CP3UHE404

1. GENERAL INFORMATION

1.1 Description

c-pro 3 HPRU is a line of programmable controllers for the management of reversible heat pumps and electronic
expansion valve.

It is available in the built-Inversion with LED display or blind version with EPJgraph remote user interface.

The controllers can manage the most common utilities of a residential heat pump and integrate the management of
the electronic expansion valve to maximise plant efficiency.

Using the communication ports, controllers can be connected to the Parameters Manager set-up software system, to
the monitoring and supervision system of the CloudEvolution plants (via Web) and to upload and download

configuration parameters via a common USP peripheral.
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2 HARDWARE SOLUTIONS

2.1 Hardware solution using c-pro 3 micro HPRU

c-pro 3 micro| EVDRIVEO3 EVDRIVEO3 EPJgraph
HPRU 1 2
Function controller EEV driver for | EEV driver for remote user
superheat hot gas bypass interface
control control
Connection to - via CAN via CAN via CAN
the controller
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3 DIMENSIONS AND INSTALLATION
3.1 Dimensions and installation c-pro 3 micro HPRU and EVDRIVEO3

Measurements in mm (inches). To be fitted on a DIN rail, in a control panel.
The DIN rail size must be 35.0 x 7.5 mm (1 3/8 x 5/16) or 35.0 x 15.0 mm (1 3/8 x 9/16).

l
168.0 (6 5/8)

| | | | _v
le——60.0 (2 3/8)—J L— 71.0 (2 13/16)—J

To install the device operate as shown in pictures 1 and 2.
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To remove the device, first remove any screw-in removable terminal blocks mounted in the lower part, then operate
as shown in pictures 3 and 4.

| —
screwdriver cip —

il

To install the device again press down the clip before.

3.2 Dimensions and installation EPJgraph

3.2.1 Models for panel mounting

Measurements in mm (inches). To be fitted to a panel, with elastic holding flaps.

The thickness of a metal panel must be between 0.8 and 1.5 mm (1/32 and 1/16 in), while that for a plastic panel
must be between 0.8 and 3.4 mm (1/32 and 1/8 in)

flap for ) A
plastic
panel l
E 2.81in o
N
E O
~
flap for J
metal —-H
panel [ J
== Yy
12.0 (1/2)——» - |- ‘<7111.4 (4 3/8)————m
25.0 (1)—» ——

drilling template

kk 3.0 (1/8)

72.6 (2 7/8)

<« 107.6 (3 15/46)
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3.2.2 Models for wall mounting

Measurements in mm (inches). Wall mounting (with bolts and fastening screws) or in the most common flush

mounting boxes (with fastening screws).

76.4 (3)

18.5 (3/4)—»‘ L— < 111.4 (4 3/8) >

Unhook the back shell from the front through a screwdriver and the proper seat.

2.1 In case of wall mounting:

2.1.1 Lean the back shell against the wall in a position suitable to get the connecting cable to pass
through the proper opening.

2.1.2 Use the slots of the back shell as template to drill 4 holes having a diameter suitable to the bolt.
5.0 mm (3/16 in) diameter bolts are suggested.

2.1.3 Insert the bolts in the holes drilled in the wall.

2.1.4 Fasten the back shell at the wall with 4 screws.
Countersunk head screws are suggested.

2.2 In case of flush mounting box, fasten the back shell at the box with 4 screws.
Countersunk head screws are suggested.

Make the electrical connection as shown in the section ELECTRICAL CONNECTION without powering up the

device.

Fasten the front of the device at the back shell.

screwdriverf] — ™
back shell
seat (
wall
J—
opening
to get the
front—» Eﬂ
] 7
conn.
(< J/jcables

INSTALLATION PRECAUTIONS

Ensure that the working conditions are within the limits stated in the TECHNICAL SPECIFICATIONS section
Do not install the device close to heat sources, equipment with a strong magnetic field, in places subject to
direct sunlight, rain, damp, excessive dust, mechanical vibrations or shocks

In compliance with safety regulations, the device must be installed properly to ensure adequate protection
from contact with electrical parts. All protective parts must be fixed in such a way as to need the aid of a

tool to remove them.
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4 ELECTRICAL CONNECTION

4.1 Electrical connection c-pro 3 micro HPRU

cos | Nos | Nes co9 [ No9 | N9

L |
digital outputs 8 and 9

digital outputs 1... 7

Meaning of connectors

Digital outputs 1... 7

Clamp Meaning
NO1 digital output 1 normally open contact (3 A res. @ 250 VAC)
NO2 digital output 2 normally open contact (3 A res. @ 250 VAC)

C01/2 common digital outputs 1 and 2

NO3 digital output 3 normally open contact (3 A res. @ 250 VAC)
NO4 digital output 4 normally open contact (3 A res. @ 250 VAC)
NO5 digital output 5 normally open contact (3 A res. @ 250 VAC)

C03/4/5 common digital outputs 3, 4 and 5

Clamp Meaning
NO6 digital output 6 normally open contact (3 A res. @ 250 VAC)
NO7 digital output 7 normally open contact (3 A res. @ 250 VAC)

Co6/7 common digital outputs 6 and 7

Digital outputs 8 and 9

Page 12 of 130



EVCO S.p.A. c-pro 3 micro HPRU | Application manual ver. 4.0 | Code 144CP3UHE404

According to the model, electromechanical or solid state relays.

Terminal | Meaning

[e(0]:] common digital output 8

NO8 normally open contact digital output 8 (3 res. A @ 250 VAC in case of electromechanical relay; 24

VAC/DC, 0,6 A max in case of solid state relay)

NC8 normally closed contact digital output 8

Terminal | Meaning

CO9 common digital output 9

NO9 normally open contact digital output 9 (3 res. A @ 250 VAC in case of electromechanical relay; 24
VAC/DC, 0,6 A max in case of solid state relay)

NC9 normally closed contact digital output 9

RS-485 port
RS-485 port with MODBUS master communication protocol (with network already internally polarised).

Clamp Meaning
GND earth

A/ + terminal 1
B/- terminal 0

RS-485 portal termination
Micro switch to connect the termination of the RS-485 port with MODBUS master communication protocol (120 Q, 0.25

W); position micro switch 1 in the ON position in order to connect the RS-485 port termination (connect the

termination of the first and last network element termination).

Power supply, RS-485 port with MODBUS slave communication protocol and CAN port

Clamp Meaning

VL + 12 VAC controller power supply
VL - 12 VAC controller power supply
A/ + terminal 1
B/ - terminal 0

CAN + signal + CAN port

CAN - signal - CAN port

Do not supply another device with the same transformer.
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RS-485 port termination and CAN port termination
Micro-switch for:
- connect the termination of the CAN port (120 Q, 0.5 W); position micro switch 2 in the ON position (connect

the termination of the first and last network element).

- connect the termination of the RS-485 port with MODBUS slave communication protocol (120 Q, 0.25 W);
positioning micro switch 1 in the ON position in order to connect the RS-485 port termination (connect the

termination of the first and last network element termination).

Analogue inputs 7... 9, digital inputs 6... 9 and analogue outputs 4... 6

Clamp Meaning
GND common analogue inputs and analogue outputs
AI7 analogue input 7
AI8 analogue input 8
AI9 analogue input 9
AO4 analogue output 4
AO5 analogue output 5
AO6 analogue output 6
DI6 digital input 6 (optoisolated, at 24 VAC / DC and at 50 / 60 Hz)
DI7 digital input 7 (optoisolated, at 24 VAC / DC and at 50 / 60 Hz)
DI8 digital input 8 (optoisolated, at 24 VAC / DC and at 50 / 60 Hz)
DI9 digital input 9 (optoisolated, at 24 VAC / DC and at 50 / 60 Hz)
COM common digital inputs
USB port

USB OTG port.

Analogue inputs 1... 6, digital inputs 1... 5 and analogue outputs 1... 3

Clamp Meaning
AIl analogue input 1
AI2 analogue input 2
AI3 analogue input 3
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Al4 analogue input 4

AI5 analogue input 5

AI6 analogue input 6

D14 digital input 4 (optoisolated, at 24 VAC / DC and up to 2 KHz)
DI5 digital input 5 (optoisolated, at 24 VAC / DC and at 50 / 60 Hz)
COM common digital inputs

+12V transducers power supply 0-20 mA / 4-20 mA / 0-10 V (12 VDC, 120 mA max.)

5VS 0-5 V ratiometric transducers power supply (5 VDC, 60 mA max.)
GND common analogue inputs and analogue outputs

AO1 analogue output 1

AO2 analogue output 2

AO3 analogue output 3

DI1 digital input 1 (optoisolated, at 24 VAC / DC and at 50 / 60 Hz)
D12 digital input 2 (optoisolated, at 24 VAC / DC and at 50 / 60 Hz)
D13 digital input 3 (optoisolated, at 24 VAC / DC and up to 2 KHz)

4.2 Electrical connection EVDRIVEO3

programming

power supply port bipolar stepper motor output
[E— T 1T 1
V=+| V=- ‘ 'V BATT [SHIELD| SO 1A | S SO02A|S028
RS-485 port
line term. _ RS-485 port reserved
T 1T 1

GND [RS485+{RS485- | DATA| GND |VDC 1

EVDRIVEO3

D“”

L[

e b

[E—
high voltage CAN port CAN port
digital input line termination

K1
‘ CO1| NO1 +12V| +5V | GND | DI1 | DI2 | GND| AIl | AI2 | GND| AI3 | Al4
L L ]
digital output analog inputs and free of voltage digital inputs
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Meaning of connectors

Digital output

Clamp Meaning
Cco1 common digital output
NO1 digital output with normally open contact

Analogue inputs and digital inputs with potential free contact

Clamp Meaning

+12V transducers 0-20 mA / 4-20 mA / 0-10 V power supply (12 VDC £10%, 60 mA max.)

+5V ratiometric transducers 0-5 V power supply (5 VDC £5%, 40 mA max.)

GND mass, analogue inputs and potential free digital inputs

DI1 digital input 1 (potential free contact, non optoisolated; 5 V if not loaded, 3,3 mA when loaded)
DI2 digital input 2 (potential free contact, non optoisolated; 5 V if not loaded, 3,3 mA when loaded)
GND common analogue inputs and digital inputs with potential-free contact

analogue input 1 (settable via configuration parameter for NTC/Pt 1000 probes and ratiometric

AIl
transducers 0-20 mA/4-20 mA/0-5 V)

AL2 analogue input 2 (settable via configuration parameter for NTC/Pt 1000 probes and ratiometric
transducers 0-20 mA/4-20 mA/0-5 V)

GND common analogue inputs and digital inputs with potential-free contact

AI3 analogue input 3 (settable via configuration parameter for NTC/Pt 1000 probes)

Al4 analogue input 4 (settable via configuration parameter for ratiometric transducers 0-20 mA/4-20
mA/0-5V and 0-10 V)

CAN port
Clamp Meaning

CAN + + signal

CAN - - signal

GND earth
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Clamp Meaning
GND earth
VDC remote user interface power supply (22... 35 VDC, 100 mA max.)

Termination of the CAN port line (not available for the EPD4BX3 model)
Position 1 micro switch at on position (120 Q, 0.25 W) to be connected in the line termination of the CAN port (connect

the termination of the first and last network element).

n o2
ON

Programming port

Non optoisolated programming port, with MODBUS communication protocol.

Power supply

Terminal | Meaning

electric power supply line (not isolated; 24 VAC +10% -15%, 50/60 Hz £3 Hz, 40 VA max. or 24... 37
VDC, 22 W max.)

vO+

electric power supply line (not isolated; 24 VAC +10% -15%, 50/60 Hz £3 Hz, 40 VA max. or 24... 37
VDC, 22 W max.)

vO-

Do not supply another device with the same transformer.

RS-485 port with MODBUS communication protocol

Terminal | Meaning

GND earth

RS485+ D1 = A = + (terminal 1)

RS485- D0 = B = - (terminal 0)

Termination of the RS-485 port line (not available for the EPD4BC3 model)
Connect the termination of the RS-485 port with MODBUS slave communication protocol (120Q, 0.25 W); positioning
micro switch 1 in the ON position in order to connect the RS-485 port termination (connect the termination of the first

and last network element termination)

n o2
ON
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4.3 Electrical connection EPJgraph

4.3.1 Models for panel mounting

connector 2

,,,,,

EPJgraph

==

Meaning of connectors

Connector 1

N. DESCRIPTION

1 CAN port reference -

2 CAN port reference +

3 device power supply (24 VAC/12... 30 VDC). If the device is fed by DC power, connect terminal minus

4 device power supply (24 VAC/12... 30 VDC). If the device is fed by DC power, connect terminal plus

Do not supply another device with the same transformer.

Connector 2
Reserved EVCO.

Micro-switch to insert the CAN port termination resistor.
Insertion of CAN port termination resistor

To insert the CAN port termination resistor, place micro-switch 2 in position ON. Micro-switch 1 is reserved EVCO.

The micro-switch is at the back of the device (remove the back shell from the front before).
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4.3.2 Models for wall mounting

EPJgraph m‘fr;we‘tch
-]

==
il
L
L
connector 2

connector 1

Meaning of connectors

Connector 1

N. DESCRIPTION

1 CAN port reference -

2 CAN port reference +

3 device power supply (24 VAC/12... 30 VDC). If the device is fed by DC power, connect terminal minus

4 device power supply (24 VAC/12... 30 VDC). If the device is fed by DC power, connect terminal plus

Do not supply another device with the same transformer.

Connector 2
Reserved EVCO.

Micro-switch to insert the CAN port termination resistor.
Insertion of the CAN port termination resistor

To insert the CAN port termination resistor, place micro-switch 2 in position ON. Micro-switch 1 is reserved EVCO.

The micro-switch is at the back of the device (remove the back shell from the front before).
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PRECAUTIONS FOR ELECTRICAL CONNECTION

- Use cables of an adequate section for the current running through them

- To reduce any electromagnetic interference connect the power cables as far away as possible from the
signal cables and connect to a CAN network by using a twisted pair

= If using an electrical or pneumatic screwdriver, adjust the tightening torque

- If the device has been moved from a cold to a warm place, the humidity may have caused condensation to
form inside. Wait about an hour before switching on the power

= Make sure that the supply voltage, electrical frequency and power are within the set limits. See the section
TECHNICAL SPECIFICATIONS

- Disconnect the power supply before doing any type of maintenance

- Do not use the device as safety device

= For repairs and for further information, contact the EVCO sales network; possible returns without label data

will not be accepted.
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5 I/0 CONFIGURATION TABLES
5.1 I/0 configuration table for c-pro 3 micro HPRU without

management of DHW circuit

I/0 Description

Analogue inputs

Al 1 Utility output temperature

Al 2 External temperature

Al 3 Source output temperature

Al 4 Utility output temperature

AI 5 Coil temperature

Al 6 Not used
Al 7 Not used
AI 8 Not used
Al 9 Not used
AI 10 (EVDRIVEO3) Condensing pressure

Al 11 (EVDRIVEO3) Compressor discharge temperature

Al 12 (EVDRIVEO3) Compressor suction temperature

Al 13 (EVDRIVEO3) Evaporation pressure

Serial ports

RS-485 RTU Master + Slave MODBUS Protocol
CANbus To EPJgraph and EVDRIVEO3
Digital inputs
DI1 Utility pump flow switch
DI 2 Boiler alarm
DI 3 Fan circuit breaker
DI 4 Summer/Winter
DI 5 ON/OFF
DI 6 Flow switch/source pump circuit breaker
DI 7 Utility pump circuit breaker
DI 8 Not used
DI 9 Not used
DI 10 (EVDRIVEO3) High pressure
DI 11 (EVDRIVEOQ3) Low pressure
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DI 12 (EVDRIVEO3) Compressor circuit breaker
Analogue outputs
AO 1 Fan
AO 2 Compressor
Digital Outputs
DO 1 Utility pump
DO 2 Fan
DO 3 Inversion valve
DO 4 Boiler (integration)
DO 5 Source pump
DO 6 Compressor 1
DO 7 Not used
DO 8 Not used
DO 9 Not used
DO 10 (EVDRIVEO3) Solenoid valve
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5.2 I/0 configuration table for c-pro 3 micro HPRU with
management of DHW circuit
I/0 Description
Analogue inputs
Al 1 Utility output temperature
Al 2 External temperature
Al 3 Coil 1 temperature
Al 4 Utility input temperature
Al 5 Not used
Al 6 Upper part DHW temperature
Al 7 Lower part DHW temperature
Al 8 Solar panels output temperature
AI 9 Solar panels input temperature

Al 10 (EVDRIVEO3)

Condensation pressure

Al 11 (EVDRIVEO3)

Compressor discharge temperature

AI 12 (EVDRIVEO3)

Compressor suction temperature

Al 13 (EVDRIVEO3)

Evaporation pressure

Serial ports

RS-485 RTU Master + Slave MODBUS Protocol
CANbus To EPJgraph and EVDRIVEO3
Digital inputs
DI1 Flow switch
DI 2 Boiler alarm
DI 3 Fan circuit breaker
DI 4 Summer/Winter
DI S5 ON/OFF
DI 6 Utility pump circuit breaker
DI 7 DHW heater circuit breaker
DI 8 Flow switch /solar panels pump circuit breaker
DI 9 DHW mode

DI 10 (EVDRIVEO3)

High pressure

DI 11 (EVDRIVEO3)

Low pressure

DI 12 (EVDRIVEO3)

Compressor circuit breaker

Analogue outputs
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AO 1 Fan

AO 2 Compressor
Digital Outputs

DO 1 Utility pump

DO 2 Fan

DO 3 Inversion valve

DO 4 Boiler

DO 5 Alarm

DO 6 Compressor 1

DO 7 DHW valve

DO 8 DHW heater

DO 9 Solar panels pump

DO 10 (EVDRIVEO3)

Solenoid valve
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6 I/0 CONFIGURABILITY

The tables in the previous paragraphs define the default configuration of the I/O but this is not the only possibility offered.
A set of possible acceptable values and a set of parameters are defined that the wizard parameters re-set. The

possibility is given to modify the value.

6.1 I/0 configurability for c-pro 3 micro HPRU

Analogue inputs (AI) (AI1l, AI2, AI3, AlI7, AI8 and AI9)

Value |Description

0 Disabled

1 Utility IN temperature

2 Utility OUT temperature

3 High DHW

4 Low DHW

5 External temperature

6 Coil 1 temperature

7 Coil 2 temperature

8 Source OUT temperature

9 Solar panels IN temperature

10 Solar panels OUT temperature

11 CMP Discharge Temperature

12 AUX1 probe (NTC)

13 AUX2 probe (NTC)

14 Condenser Pressure (4-20mA)

15 Condenser Pressure (0-5V)

16 Evaporator Pressure (4-20mA)

17 Evaporator Pressure (0-5V)

18 AUX1 probe (4-20mA)

19 AUX1 probe (0-5V)

20 AUX1 probe (0-10 V)

21 AUX2 probe (4-20mA)

22 AUX2 probe (0-5V)

23 AUX2 probe (0-10 V)

24 Utility pump flow switch NC

25 Utility pump flow switch NO

26 Utility pump circuit breaker NC
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27 Utility pump circuit breaker NO

28 Utility pump flow switch + circuit breaker NC
29 Utility pump flow switch + circuit breaker NO
30 Boiler AL NC

31 Boiler AL NO

32 Resistor circuit breaker NC

33 Resistor circuit breaker NO

34 Boiler + resistor circuit breaker NC

35 Boiler + resistor circuit breaker NO

36 Fans circuit breaker NC

37 Fans circuit breaker NO

38 DHW resistor circuit breaker NC

39 DHW resistor circuit breaker NO

40 Solar panels pump flow switch + circuit breaker NC
41 Solar panels pump flow switch + circuit breaker NO
42 On-Off NC

43 On-Off NO

44 Summer-Winter NC

45 Summer-Winter NO

46 DHW mode NC

47 DHW mode NO

48 High pressure AL NC

49 High pressure AL NO

50 Low pressure AL NC

51 Low pressure AL NO

52 COMP1 circuit breaker NC

53 COMP1 circuit breaker NO

54 COMP2 circuit breaker NC

55 COMP2 circuit breaker NO

56 COMP3 circuit breaker NC

57 COMP3 circuit breaker NO

58 COMPRESSORS circuit breaker NC

59 COMPRESSORS circuit breaker NO

60 Source pump circuit breaker NC
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61 Source pump circuit breaker NO

62 Auxiliary 1 NC

63 Auxiliary 1 NO

64 Auxiliary 1 NC

65 Auxiliary 1 NO

Analogue inputs (AI) (AI4, AI5 and AI6)

Value |Description

0 Disabled

1 Utility IN temperature

2 Utility OUT temperature

3 High DHW

4 Low DHW

5 Ext. Temperature.

6 Temperature of Coil 1

7 Temperature of Coil 2

8 Source OUT temperature
9 Source IN temperature

10 Solar panels OUT temperature

11 CMP discharge temperature

12 | AUX1 probe (NTC)

13 AUX2 probe (NTC)

14 Utility pump flow switch NC

15 Utility pump flow switch NO

16 Utility pump circuit breaker NC

17 Utility pump circuit breaker NO

18 Utility pump flow switch + circuit breaker NC

19 Utility pump flow switch + circuit breaker NO

20 Boiler AL NC

21 Boiler AL NO

22 Resistor circuit breaker NC

23 Resistor circuit breaker NO

24 Boiler + resistor circuit breaker NC

25 Boiler + resistor circuit breaker NO

26 Fans circuit breaker NC
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27 Fans circuit breaker NO

28 DHW resistor circuit breaker NC

29 DHW resistor circuit breaker NO

30 Solar panels pump flow switch + circuit breaker NC

31 Solar panels pump flow switch + circuit breaker NO

32 On-Off NC

33 On-Off NO

34 Summer-Winter NC

35 Summer-Winter NO

36 DHW mode NC

37 DHW mode NO

38 High pressure AL NC

39 High pressure AL NO

40 Low pressure AL NC

41 Low pressure AL NO

42 COMP1 circuit breaker NC

43 COMP1 circuit breaker NO

44 COMP2 circuit breaker NC

45 COMP2 circuit breaker NO

46 COMP3 circuit breaker NC

47 COMP3 circuit breaker NO

48 COMPRESSORS circuit breaker NC

49 COMPRESSORS circuit breaker NO

50 Source pump circuit breaker NC

51 Source pump circuit breaker NO

52 Auxiliary 1 NC

53 Auxiliary 1 NO

54 Auxiliary 2 NC

55 Auxiliary 2 NO

Digital Inputs (DI)

Value |Description

0 Disabled

1 Utility pump flow switch NC

2 Utility pump flow switch NO
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3 Utility pump circuit breaker NC
4 Utility pump circuit breaker NO
5 Utility pump flow switch + circuit breaker NC
6 Utility pump flow switch + circuit breaker NO
7 Boiler AL NC
8 Boiler AL NO
9 Resistor circuit breaker NC
10 Resistor circuit breaker NO
11 Boiler + resistor circuit breaker NC
12 Boiler + resistor circuit breaker NO
13 Fans circuit breaker NC
14 Fans circuit breaker NO
15 DHW resistor circuit breaker NC
16 DHW resistor circuit breaker NO
17 Solar panels pump flow switch + circuit breaker NC
18 Solar panels pump flow switch + circuit breaker NO
19 On-Off NC
20 On-Off NO
21 Summer-Winter NC
22 Summer-Winter NO
23 DHW mode NC
24 DHW mode NO
25 High pressure AL NC
26 High pressure AL NO
27 Low pressure AL NC
28 Low pressure AL NO
29 COMP1 circuit breaker NC
30 COMP1 circuit breaker NO
31 COMP2 circuit breaker NC
32 COMP2 circuit breaker NO
33 COMP3 circuit breaker NC
34 COMP3 circuit breaker NO
35 COMPRESSORS circuit breaker NC
36 COMPRESSORS circuit breaker NO
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37 Source pump circuit breaker NC
38 Source pump circuit breaker NO
39 Auxiliary 1 NC
40 Auxiliary 1 NO
41 Auxiliary 2 NC
42 Auxiliary 2 NO
Analogue outputs (AO) (AO1 and AO2)
Value |Description
0 Disabled
1 Fan 0-10 V
2 Compressor 0-10 V
3 PWM fan
4 FAN fan
5 Condensate drain pan anti-icing heaters
6 Auxiliary 1 0-10 V
7 Auxiliary 2 0-10 V
Analogue Outputs (AO) (AO3 and AO4)
Value Description
0 Disabled
1 Fan 0-10 V
2 Compressor 0-10 V
3 Compressor 40..20mA
4 Condensate drain pan anti-icing heater 0-10 V
5 Condensate drain pan anti-icing heater 4-20 mA
6 Auxiliary 1 0-10 V
7 Auxiliary 1 4-20 mA
8 Auxiliary 2 0-10 V
9 Auxiliary 2 4-20 mA
Analogue Outputs (AO) (AO5 and AO6)
Value Description
0 Disabled
1 Fan 0-10 V
2 Compressor 0-10 V
3 Condensate drain pan anti-icing heater 0-10 V
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4 Auxiliary 1 0-10 V

5 Auxiliary 2 0-10 V

Digital Outputs (DO)

Value Description

0 Disabled

1 Utility pump

2 Fan (enabling)

3 Source pump

4 Inversion valve NC
5 Inversion valve NO
6 Boiler

7 Integration resistors

8 DHW resistors

9 Alarm NC

10 Alarm NO

11 DHW 3-way valve

12 Compressor 1 (enabling)

13 Compressor 2

14 Compressor 3

15 PS pump

16 Compressor bypass NC

17 Compressor bypass NO

18 Antifreeze heater

19 Condensate drain pan anti-icing heater

20 Auxiliary 1 NC

21 Auxiliary 1 NO

22 Auxiliary 2 NC

23 Auxiliary 2 NO
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7 USER INTERFACE

7.1 c-pro 3 micro HPRU user interface

The controllers are available in blind version or with integrated user interface. The user interface consists of a two-
rows display and 6 keys.
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The following table illustrates the meaning of the keyboard.

A
<

e Predefined function

annul key, hereon called "ESC key"

offset to the left, hereon called also "LEFT key"

increase key, hereon called "UP key"

decrease key, hereon called "DOWN key"

offset to the right, hereon called also "RIGHT key"

& & 9| B 8] &)

confirm key, hereon called "ENTER key"

Page 32 of 130



EVCO S.p.A. c-pro 3 micro HPRU | Application manual ver. 4.0 | Code 144CP3UHE404

7.2 EPJgraph user interface

The user interface consists of a colour LCD graphic display and 6 keys.

B
B
o=
A=
¢ =

Ol |Afv]=]ox

The following table illustrates the meaning of the keyboard.

Key Predefined function

| © | |switching on/off, hereon called "ON/STAND-BY key"

| < | |offset to the left, hereon called also "LEFT key"

| ~ | |increase key, hereon called "UP key"

| v | |decrease key, hereon called "DOWN key"

| - | |offset to the right, hereon called also "RIGHT key"

| o | |confirm key, hereon called "ENTER key"
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8 MENU AND SUBMENU STRUCTURE

This paragraph presents the main pages and menus present in the application.

8.1 EPJgraph pages
The EPJgraph main page changes according to the status of the unit.

If the unit is switched on, the temperature values will be shown. If the probe is in error (or if it is disconnected), the

”

display will show “====",

20{11/2019 1556:26

T. Inlet 25.0°C | %t
T. Outlet  25.0°C

T. Outdoor 25.0°C

w1
1. According to parameter PH41 the meaning changes RO Summer / Winter /. Alarm

2. Fan on

=)

3. 1st compressor on / 2nd compressor on / 3rd compressor on.

Flashing if waiting for a protection time.

pump on.

¥

i B

defrost active.

6. H auxiliary heting active.
7. H domestic heat water active.
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If the unit is switched off, Unit OFF will be shown. The reason of this status will be indicated (by keyboard, by no

authorization via digital input, by no authorization via supervisor, etc.).

O] O] O]
Unit OFF Unit OFF Unit OFF
BY KEYBOARD BY DI BY SUPERVISOR

O] O]
Unita OFF Unit OFF
DA CHANGEOVER BY DEFROST

Pressing the keys RIGHT or LEFT from the main page (when the unit is switched on), it is possible to show information

about the regulation, about the probes, etc.

Regulation page

e REGULATION

Power: 1000 %
SetPoint S.. 85 °C
SetPoint W.: 440 °C
Temperature: 250 °C
Active: 1 Mod: 1001

It shows the power supplied, the summer and winter setpoint, the regulation temperature and the number of

compressors on, with relative modulation.

Compressor page
®] COMPRESSORS

Status Cmp 1.

Status Cmp 2
Status Cmp 3

It shows the compressors statuses.
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EEV super heating page

EEV SUPERHEAT

Superheat: -3276.7 K
SH Set-point: 6.0 K
Opening; 0%

% Valve status:
SH Regulation

It shows the status the super heating valve and the relative value, setpoint and valve position.

EEV Bypass page

= EEV BYPASS

Temperature : 0.0 °C
Set-point; 15.0 °C

Opening; 0%

In case of bypass valve presence, the suction temperature will be shown and so the setpoint and valve position.

Fan page

A FANS

H. Press.. 00 °C
L. Press.. 00 °C

Fan 1. OFF
Fan 2. ..

Inverter.

It shows the fan status and the relative high/low pressure values.
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Defrost page

G DEFROST

Start T.. 0.0°C
End T. 2.0°C

Setpoint; -6.0°C

Status: OFF
Wait; 12000 Act

It shows the start/stop defrost temperatures, the defrost setpoint, the defrost status and the counters.

Pump page

& I

Refresh:

Status:

It shows the pump status and information about the system sniffing cycle.

Auxiliary regulation functions page

AUXILIARY

Probe 1. 250 DOl OFF
Set 1. 14.0 AOL

Probe 2: 250 DO2
Set 2. 140 AO2

It shows information on the auxiliary probes and possible setpoint.
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Probes page

1l SENSORS
Tin

T.Ext. 25.0
T.Out 25.0

P.Cond.
T.Cond.

P.Evap.
T.Evap.
T.Disch.

It shows information on the sensors:

Ting. inlet temperature, T.Est. outdoor temperature, T. Usc outlet temperature, P.Cond condensing pressure, T.Cond
condensing temperature, PEvap evaporating pressure, TEvap evaporating temperature, TScar. discharging
temperature, TAsp. suction temperature, TBatl coil 1 temperature, TBat2 coil 2 temperature, TIn(PS) solar panels inlet
temperature, TUsc(PS) PS outlet temperature, TIn(S) inlet solar temperature, TUsc(S) outlet S temperature, TACS(A)
high DHW temperature, TACS(B) low DHW temperature, AUX1 auxiliary 1 probe, AUX 2 auxiliary 2 probe, LIM. POT.

power limit.

8.2 Main menu

The main menu is divided into 4 categories, which are the following:

- Operating status
- Parameters
- Input Output

- Alarms

8.2.1 Operating status

The status of all functions and loads are listed inside the operating status menu:

- Compressors

- Exchangers (pumps and fans)
- Domestic hot water

- Defrosting

- Solar panels

- Aux. heating

- Electronic valve

The operating status relative to the function selected will be found inside each item.
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8.2.2 Parameters
Within the parameters menu it is possible to access the various management levels, which go from level 0 to level 3.
Level 0 is the user level and does not need a password, while levels 1, 2 and 3 require a password. The menu items

are the following:

- User (level 0)
- Maintenance technician (level 1)
- Installer (level 2)

- Manufacturer (level 3)

The submenu for these items is the following:

0 Parameters Menu
0 User
0O Maintenance technician
o Operating section
o Manual section
o Calibration section
o Input/output section
O Installer
o Compressor section
o Regulations section
Exchangers section
Defrost section
Pumps section

Anti-legionella section

O O o o o

Aux. heating section
Aux. section
Safety devices section (alarms)

Various section (other parameters)

O O o o

Default section

o MODBUS section
O Manufacturer

o Settings section

o I/O section
Compressors section
Regulations section

Exchanger section

O O o o

Defrosting section

o

Pumps section
Anti-legionella section
Aux. heating section
EVCM section

EVD bypass section

O O o o

(o]

Safety devices section (alarms)

o Various section (other parameters)

Page 39 of 130



EVCO S.p.A. c-pro 3 micro HPRU | Application manual ver. 4.0 | Code 144CP3UHE404

Refer to the parameters list for the content of each submenu. The belonging of a particular parameter (to the Installer

menu rather than the Manufacturer menu) will depend on the password level associated to the parameter itself.

8.2.3 Input Output

This menu contains the list of Inputs and Outputs divided by type, accompanied by a description and the status.

Example:

I/0 ‘ Description ‘ Logic status ‘ Physical status

DO01 ‘ Utility Pump ‘ Active ‘ Closed

8.2.4 Alarms

The alarms menu is divided into 2 sub-menus:
- Active alarms

- Alarms log

All active alarms will be present in the active alarms submenu, while the last alarms will be listed in the alarms log.
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9 OPERATION

The controller can manage reversible heat pumps with the following features:
- Air or water source exchanger
- Management of the DHW function
- Integrated management of the electronic thermostatic valve
- Management of a BLDC compressor
- Management of 1-3 ON-OFF compressors
- Management of the adaptive defrosting.

9.1 Management of the operating status

There are various ways to switch the machine on and off and change the operating mode of the same, on the basis of

the relative configuration parameters.

9.1.1 Switch-on and switch-off

The machine can be switched on and off:
. From the keyboard (entering the relative menu or pressing the esc key for 2 seconds)
. From digital input
. From BMS (due to lack of communication after a delay that can be set, the unit goes into “offline” mode,
however maintaining the previous operating status.
Other than the possibility to switch the machine off/on from the keyboard, always available, switch on/off is from

remote can be performed from ID or BMS. One possibility excludes the other.

9.1.2 Changing operating mode
The machine has 3 operating modes

. Cold

. Hot

. DHW only, useful in mid-seasons.
Can be modified from keyboard, ID, BMS (offline after time that can be set and maintenance of the status if
communication is missing), from external temperature probe, from regulation probe or from auxiliary probe. Also in
this case, it will always be possible to change the operating status from the keyboard but the other modes will be
mutually exclusive.

A machine OFF time will be set before the effective season change.

9.2 Heat regulation

The controller envisions the possibility to manage up to 3 compressors and a resource for the auxiliary heating (boiler
or electric resistor), this is also ON-OFF or modulating. The auxiliary heating can be the unique source of heating or an
integration to switch-on when the compressors cannot face up to the plant heating requirement.

A work setpoint will be defined in each case (differentiated for the heating and cooling functions), a Proportional Band
(Lateral Band or Neutral Area) and eventual Integral Time (only for the modulating regulation). An offset is also
defined with respect to the setpoint (below the set in cooling mode, above the set in heating mode) for compressor

switch-off in order to prevent “jerks” in the event of regulation on the basis of the output temperature.
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9.2.1 ON-OFF Compressors

The activation of the individual compressor or the 2 or 3 compressors depends on the temperature read by the heat
regulation probes and can be in neutral area, lateral band or modulating mode. In the case of the modulating
compressor, regulation can be purely proportional or PI. In the presence of a first modulating compressor and a
second ON-OFF compressor, regulation will be "sawtooth" for the modulating compressor and in lateral band for the
ON-OFF compressor

In the case of unit with 2 or 3 ON-OFF compressors, compressor rotation must also be managed; see the dedicated

paragraph.

9.2.1.1 ON-OFF regulation in neutral area
This type of regulation is used by default when the heat regulation is based on the output temperature from the heat
pump. A parameter will define the position of the neutral regulation area:
« Above or below the setpoint according to the active function
e Straddling the setpoint
To explain operation, it is necessary to distinguish the switch-on and off phases.
In switch-on mode:
« The compressor switches on when the regulation temperature exits the neutral area:
v' Cooling: Regulation temperature > Setpoint + Neutral Area
v' Heating: Regulation temperature < Setpoint — Neutral Area
* The compressor remains off if the regulation temperature remains within the neutral area or if:
v Cooling: Regulation temperature < Setpoint
v' Heating: Regulation temperature > Setpoint
Any second compressor is not switched on immediately after the first even if the temperature remains outside the

neutral area, but a delay defined by the parameter will be respected.

In switch-off mode:
« The compressor switches off when the regulation temperature:
v' Cooling: Regulation temperature < Setpoint
v" Heating: Regulation temperature > Setpoint
* The compressor remains on if the regulation temperature remains within the neutral area or if:
v' Cooling: Regulation temperature > Setpoint + Neutral Area
v' Heating: Regulation temperature < Setpoint — Neutral Area
Any second compressor is not switched off immediately after the first even if the temperature remains outside the

neutral area, but a delay defined by the parameter will be respected.
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The behaviour of the ON-OFF compressors in the neutral zone can be effectively schematised for the cooling function
with the following diagram:

< Min OFF
AT Delay

reg

Min OFF Delay

<
< Lt <

< >

|

| < Min ON Min ON Delay Neutral Zone
Delay
Set pd S
/ t
Compr 2 'y Yy
Compr1 'y i \ 4 \ 4
\ 4 \ 4 o
t
Code Parameter description Default Min Max U.M. Menu
SPC1 Cooling Setpoint 8.5 PC21 PC22 °C uT
47.3 °F
SPH1 Heating Setpoint 40.0 PC23 PC24 °C uT
104.0 °F
PCO0O0 Heat regulation probe. 1 0 1 CO-C
0: flow probe
1: return probe
PC14 Neutral regulation area 5.0 PC15 PC16 °C IS-R
9.0 °F
PC17 Connection/release time (neutral area) 20 0 999 sec IS-R
PC18 Type of neutral area: 0 0 1 IS-R
0: divided
1: whole

9.2.1.2 ON-OFF regulation in lateral band
This type of regulation is not affected by the compressor status, but depends only on the regulation temperature. It is
used for default when the heat regulation is based on the input temperature at the heat pump.
e The compressor switches on if:
v' Cooling: Regulation temperature > Setpoint + Lateral Band
v" Heating: Regulation temperature < Setpoint - Lateral Band
* The compressor switches off if:
v' Cooling: Regulation temperature < Setpoint
v' Heating: Regulation temperature > Setpoint
If there are two compressors the lateral band is divided into 2 parts (identical or according to the % power specified)

as per diagram below (cooling function powers of the compressors equal).
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In case of three compressors operation, the lateral band will be divided into 3 parts (they have the same size or

according to the configured percentage).

h
Compr 2 fp-------—---mmm e 'y
A 4
Compr1 p------ + .
I
I
I
|
I
v I >
Set Set+ % PB Set+ PB Teeg
Code Parameter description Default Min Max U.M. Menu
SPC1 Cooling Setpoint 8.5 PC21 PC22 °C uT
47.3 °F
SPH1 Heating Setpoint 40.0 PC23 PC24 °C uT
104.,0 °F
PC00 Heat regulation probe. 1 0 1 CO-C

0: flow probe

1: return probe

PC12 Regulation band (lateral band) 2.5 0.1 20.0 °C IS-R
4.5 36.0 °F

9.2.2 Modulating regulation
The modulating regulation envisions 3 possibilities:
1) Individual modulating compressor
2) Modulating compressor + 1 OnOff compressor
3) Modulating compressor + 2 OnOff compressors
Below find the list of heat regulation characteristics. For problems relative to piloting the compressor with inverter,

refer to the dedicated paragraph.
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9.2.2.1 Individual compressor

In this case, the compressor power will assume a value depending on the output of the PI regulation algorithm.

Depending on the required power value in the presence of just the modulating compressor, three cases are

distinguished:

Minimum power that can be supplied < Power required < Maximum power that can be supplied: The
compressor will go to the requested power level
Power required > Maximum power that can be supplied: The compressor will go to the maximum power that
can be supplied
Power required < Minimum power that can be supplied. In this case, behaviour depends on the compressor
status:

v Compressor off: The compressor will remain off, switching-on only when the power required reaches the

minimum level that can be supplied.
v' Compressor on: The compressor remains on at minimum power level that can be supplied, switching-off

when the required power level reaches zero.

The figure illustrates the modulation of an individual compressor in the purely proportional case, in cooling mode.

PMax

e b

I:Jmin _______
Set Set + PB T

Code Parameter description Default Min Max U.M. Menu

SPC1 Cooling Setpoint 8.5 PC21 PC22 °C uT
47.3 °F

SPH1 Heating Setpoint 40.0 PC23 PC24 °C uT
104.0 °F

PC30 Modulating compressor proportional band 10.0 0.0 20.0 °C IS-R
18.0 36.0 °F

PC31 Modulating compressor PI integral time 0 0 999 sec IS-R

PC32 Modulating compressor minimum speed (% output PI) 16.70 0.00 100.00 % CO-R

PC33 Modulating compressor maximum speed (% output| 100.00 0.00 100.00 % CO-R

PI)

If configured, the compressor enabling relay will activate as soon as the analogue output value assumes a value over 0.
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9.2.2.2 Modulating compressor and an ON-OFF compressor

In this case the heat regulator must be aware of the ratio between the maximum power that can be supplied by the

modulating compressor and that which can be supplied by the ON-OFF compressor in a way to correctly divide the

proportional band (PB=PBmop+PBon-orF). For example, if the modulating compressor supplies 60% of the power and the

ON-OFF compressor 40%, the proportional band will be divided in a way to respect this power ratio. PBmop=60% x PB,

PBon-orr=40% x PB.

On increase of the temperature detected by the heat regulation probe, the power required (Preq) at the compressors

increases proportionally. The actions performed by the heat regulator depending on the required power level reached,

are the following:

¢ Preq < Pwmop-min (Minimum power that can be supplied by the modulating compressor) < Both the modulating and
ON-OFF compressor remain off.

¢ Preq = Pwmop-min » The modulating compressor is switched off at minimum power

e Pwmop-min < Preq < Pmop-max (maximum power that can be supplied by the modulating compressor) - The power of
the modulating compressor is adapted to the required power.

¢ Preq = Pmop-min » The modulating compressor is taken to its maximum power

¢ Pwmop-max < Preq < Pmop-min + Pon-orr (Power of the ON-OFF compressor) = The modulating compressor remains at
maximum power and the ON-OFF compressor remains off.

*  Preq = Pmop-min + Pon-orr 2 First the modulating compressor is taken from the maximum to minimum power,
considering the safety time has reached minimum, the ON-OFF compressor is activated.

¢ Pwmob-min + Pon-orr < Preq < Pmob-max + Pon-orr » The ON-OFF compressor is on and the power of the modulating
compressor is adapted to the required power.

¢ Preq = Pmob-max + Pon-orr & The ON-OFF compressor is on and the modulating compressor is active at maximum
power.

On decrease of the temperature detected by the heat regulation probe, the power required decreases proportionally.

The pathway described above is followed in the opposite direction for the modulating parts; the behaviour is instead

different in the following cases:

¢ Pwmob-min + Pon-orr > Preq > Pmob-max 2 The ON-OFF compressor remains active and the modulating compressor is
kept at minimum power.

¢ Preq = Pmob-max 2 The ON-OFF compressor is switched-off first and then the modulating compressor is taken from
minimum to maximum power, considering the safety times.

¢ Pwmop-min > Preq > 0 & The modulating compressor is maintained active at minimum power that can be supplied.

*  Preq = 0 & The modulating compressor is only switched-off when the power required reaches 0
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The figures illustrate the case of a modulating compressor in tandem with an ON-OFF compressor always in the purely

proportional case in cooling mode:

PTOT PTOT
Puon wascHPonorr === ======= === == o oo e r Puon wascHPonorr === ======= === == o oo e r »>
L e % 4
e I —
PMODiMAX [~=--== == === o
: T s :
§ i i
LI 1
. |
PMODJ/HN ______ s : : PMODJ/HN ______ s :
d P d ' !
OFF P OFF E l
Powor Skt PB,., S R Powor St pg PBY. o SetyPB Tu
| |
ON|--- --d-- . ON|--- --d-- - .
1 1
i i
OFF i P i
b 1 1 1
P Skt —_ SetyPB T, OFF : : i :
Set Set¥ PB T,
: Puoo ] PBy.orr :
Praf=== B e’ w ; i
L ) i L
P L IR s Y .
] ! ] ! :
1
i
P fommm= ‘ ) P fommm= ‘ ) :
i H
o I o !
OFF * i i OFF * i
Set i Set+PB T, Set Set+PB T,
i PByos | i PByos
Modulating compressor power > ON-OFF compressor power Modulating compressor power < ON-OFF compressor power
Code Parameter description Default Min Max U.M. Menu
PC34 Percentage power supplied by the modulating 100.00 0.00 100.00 % CO-R
compressor
PC35 Percentage power expressed by the first OnOff 0.00 0.00 100.00 % CO-R
compressor
PC36 Percentage power expressed by the second 0.00 0.00 100.00 % CO-R
OnOff compressor

On controller switch-on, it is probable that the request for power by the plant is very high. In this case, the controller
must try to adapt the power supplied to that requested as quickly as possible. For example, if the modulating
compressor supplies 60% of the total power, the ON-OFF compressor 40% and the power required is 80% of the total,
the ON-OF compressor will be switched on first and immediately after (according to safety times) the modulating

compressor will be switched on, which will go to the correct power as quickly as possible.
9.2.2.3 Modulating compressor with two ON-OFF compressors

Operates like the previous case but with a second ON-OFF compressor to manage with the same method as the first.

The modulating compressor will always have a "sawtooth" type modulation.
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10 DOMESTIC HOT WATER (DHW)

The controller can manage the DHW function; the heat pump will be equipped with a 3-way valve for the diversion of
the hot water flow from the plant to the DHW tank. In the presence of simultaneous heat regulation requests by the
plant and the DHW tank, the controller will decide which request to privilege and will take all measures to satisfy this
request.

During the changeover of the 3-way valve it may be necessary to stop the pump (if the valve is the ball type);
therefore a parameterisable pump stop time is envisioned during the changeovers.

Having to “share” the compressor with the plant during operation in DHW mode, the machine will always operate at
maximum power (any ON-OFF steps will switch on first and then the modulating compressor is taken to 100% power
as quickly as possible) to reduce the cycle duration to minimum.

To ease reaching the DHW set, the aux. heating can be activated.

The DHW request is considered active when the temperature detected by the probe installed in the accumulation tank
(top part if there are two) drops below the DHW set minus the regulation band (i.e. DHW Set = 50°C, DHW regulation
band = 5°C > DHW request active if the probe in the top part of the DHW tank detects a temperature lower than
45°C). The regulation probe in the lower part of the DHW accumulation tank will be used for the anti-legionella

function and for regulation of the solar panels.

10.1 Management of Priorities

The production of DHW always has priority with respect to the heat regulation request by the plant. A maximum limit
time is defined for the operation of the unit for DHW production in order to prevent the plant being affected too much.
Even if at the time of activation of the DHW function there is no request by the plant, this could occur during DHW
operation; therefore, the maximum time will always be valid. On conclusion of the maximum time in DHW mode, after
changeover of the 3-way valve, the pump will be activated for an established period of time (sniffing) in a way to
ensure correct reading of the heat regulation probe.

A maximum operating time in cooling/heating mode must be defined in the same way, before going back to DHW
production if there is requirement. In this case, the probe is dedicated and installed in the accumulation tank,

therefore the presence or not of DHW requirement is easier.

10.1.1 Operation

During "Normal" operation in Heating/Cooling mode, i.e. with heat regulation request coming from the plant, the 3-

way valve is in the rest status.

When a request for DHW occurs, the controller performs the following sequence:

. The compressor is switched off (only if the pump must be switched off and/or switch off is requested from
configuration)

. After the Minimum delay between compressor switch-off and pump switch-off (PP0O5) the pump is switched off
(only if PPO6 > 0, otherwise the pump remains on)

. The 3-way valve changes over from the rest to the operation condition (the valve diverts the flow from the
Heating/Cooling plant to the DHW tank. This operation envisions a changeover time that will depend of the type
of valve defined at parameter PP06, during which the pump must remain off. This time can be set at 0, in which
case the pump is not switched off

. Half way through the changeover time, the inversion valve is made to changeover if cooling mode is active;
otherwise the inversion valve remains in the previous position. A compressor shutdown time is however
envisioned (also if the pump is not switched off) for the operating mode change (Parameter PC08), if the cooling
function is active, half way through which there will be the effective changeover of the cycle inversion valve.

. The pump is reactivated
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. After the Minimum delay between pump switch-on and compressor switch-on (PP04) the compressor is
reactivated. If parameter PCO07 is active (compressor safety times bypass in the changeovers) the
compressor safety times are not respected (compressor minimum switch-off time - PCO5 and minimum time
between two switch-ons of the same compressor - PC06). The compressor will remain off completely for a time
that will be maximum between PCO8 and (PPO5+PP06+PP04). In the case when a 3-way valve changeover time
with pump off and a minimum switch-off time for the compressor are not envisioned during changeover of the
cycle inversion valve, the compressor will always remain on.

On conclusion of the operation on DHW mode to reach the Set set or maximum time, the controller performs the

sequence in reverse order:

. The compressor is switched off (only if PCO8 # 0 and/or PP06 # 0)

. After the Minimum delay between compressor switch-off and pump switch-off (PPO5) the pump is switched off
(only if PPO6 # 0, otherwise the pump remains on)

. The 3-way valve changes over from the operation to the rest condition (the valve diverts the flow from the DHW
tank to the Heating/Cooling plant. This operation envisions a changeover time that will depend of the type of
valve used defined at parameter PP06, during which the pump must remain off. This time can be set at 0, in
which case the pump is not switched off

. Half way through the changeover time, the inversion valve is made to changeover if activation of the cooling
mode is envisioned; otherwise the inversion valve remains in the previous position. A compressor shutdown time
is however envisioned (also if PP06=0) for the operating mode change (Parameter PC08), if the cooling function
is active, half way through which there will be the effective changeover of the cycle inversion valve.

. The pump is reactivated

After the Minimum delay between pump switch-on and compressor switch-on (PP04) the compressor is reactivated. If

parameter PCO7 is active (compressor safety times bypass in the changeovers) the compressor safety times are

not respected (compressor minimum switch-off time - PCO5 and minimum time between two switch-ons of the same
compressor — PC06). The compressor will remain off completely for a time that will be maximum between PC08 and

(PPO5+PP06+PP04). In the case when a 3-way valve changeover time with pump off and a minimum switch-off time

for the compressor are not envisioned during changeover of the cycle inversion valve, the compressor will always

remain on.
10.2 Using the auxiliary heating

In all operating modes in DHW mode, if the heat pump does not manage to take the DHW tank temperature to set

within a time set by parameter, it is possible to make the available auxiliary heating steps intervene.
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10.3 Management of a circuit of solar heating panels

The heat solar panels circuit is made up from a dedicated pump with relative flow meter an pump circuit breaker and a
probe that detects the temperature of the water in the solar panels circuit.

The solar panels circuit pump can have a sniffing cycle, which can be activated from parameter with ON and OFF times
always defined by parameter if pump operation is necessary to correctly detect the temperature of the solar panels circuit.
The solar panels pump will be activated as soon as the temperature detected by the solar panels circuit probe exceeds
the temperature of the lower part of the DHW tank by a minimum delta defined by a parameter. The solar panels
pump will be stopped when the temperature of the bottom part of the DHW tank rises above the temperature of the
solar panels circuit decreased by a second delta defined by parameter (the second delta will be smaller than the first).

This regulation schematised in the following figure aims at maximum use of the solar panels "free" resource.

PS pump
ON f------
OFF - -
Deactivation Activation Too-T.e
delta delta
Code Parameter description Default Min Max U.M. Menu
PP31 Solar panels regulation probe: 0 0 1 IS-P
0 - Input
1 - Output
PP32 Solar panels pump activation delta 5.0 0.0 20.0 °C IS-P
9.0 36.0 °F
PP33 Solar panels pump deactivation delta 3.0 0.0 20.0 °C IS-P
5.5 36.0 °F
PP34 Pump switch on time during the Refresh Cycle 2 1 99 Min IS-P
PP35 Pump delay before the refresh cycle 5 1 99 Min IS-P
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10.3.1 High temperature
In case of high temperature in the DHW tank (upper part of the tank) or in case of high temperature in the solar panel

circuit, the pump will be disabled.

Code Parameter description Default Min Max U.M. Menu

PP36 DHW high temperature setpoint 70,0 0,0 90,0 °C IS-P
158,0 32,0 194,0 °F

PP37 DHW high temperature differential 10,0 0,0 20,0 °C IS-P
18,0 36,0 °F

PP38 Solar panel temperature setpoint 100,0 0,0 130,0 °C IS-P
212,0 32,0 266,0 °F

PP39 Solar panel high temperature differential 10,0 0,0 20,0 °C IS-P
18,0 36,0 °F

10.4 Anti-legionella

It is a high temperature heat treatment for the disinfection of the DHW accumulation tank, which must be performed
periodically. If the anti-legionella cycle is enabled, it is performed with frequency defined by the Anti-legionella cycle
interval (PL02); this is expressed in days. The count for the anti-legionella cycle is always active when the unit is
powered. An anti-legionella cycle can be set at Power ON (PL03=1). In this case, as soon as the device is connected to

the power supply voltage, an anti-legionella cycle is performed.

10.4.1 Performance method

On activation of the cycle, the unit changes over to DHW function with a regulation in lateral band mode with
dedicated setpoint and bad the same as the DHW:

. Setpoint: Set Anti-legionella (PLO5)

. Band: DHW band (SSB01)

During the anti-legionella cycle, if the temperature of the water in the DHW tank exceeds PLO5+SSBO01, the
compressor is switched off. If the temperature drops below PLO5, the compressor is re-activated as illustrated in the

following figure:

ACompr
PLO8
' e N
ON 7y
OFF - >
PLO5 PLO5+ T,
SSBO01

To consider the anti-legionella cycle successful, the temperature must remain above PLO5 for the Anti-legionella
maintenance time (PLO8). Once the anti-legionella cycle has been started, if just the compressor cannot manage to
reach the anti-legionella set, aux. heating will be activated with the methods and delays defined in the dedicated
paragraph.

If the unit cannot conclude the anti-legionella cycle successfully (Tacs > PLO5 for at least PL08), it will be interrupted
after the Maximum anti-legionella time (PL04). In this case, the anti-legionella alarm (AL11) is activated as a signal.
Once the anti-legionella cycle has been started, if the unit stops for an alarm or Power OFF, the status is memorised

and on unit re-start, the anti-legionella cycle is also re-started. The PLO8 time count is reset.
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11 MANAGEMENT OF THE SOURCE EXCHANGER

The controller manages a source exchanger in a way to optimise the exchange of energy with the environment. There

are three types of exchanger:

1. With finned heating elements: fan speed is regulated in this case

2. Water not reversible: in this case the source pump flow rate is regulated and the temperature of the water is
monitored to prevent freezing. The reversing is in the refrigerated circuit with 2 exchangers. They change function
moving from heating to cooling.

3. Water reversible: in this case the source pump flow rate is regulated and the temperature of the water is
monitored to prevent freezing. The reversing is in the water circuit driving 2 electric valves changing the water
flow. The thermoregulation is based on the condenser probe or on the evaporator probe according to the operation
mode.

The regulation of the fans speed or the pump capacity is to maintain the condensing temperature in summer cycle and

evaporation in winter cycle, within the established limits.

The condensation/evaporation temperature can be detected by one or two temperature or pressure probes according

to the machine construction features. If there is just one sensor, this is not applicable if an EEV is used, which requires

a pressure sensor and a temperature sensor always in low pressure.

In addition to the modulated automatic regulation of the probes, a fixed regulation of the exchanger speed/capacity is

available through parameter PFO1. The speed values are set by default through parameters PF61, PF62, PF63 e PF64.

11.1 Coils with finned heating elements with ventilation

Fan management, depending on machine configuration, can be managed with:

« Analogue output (0-10 V or PWM)

. Digital output (relay)

. Both analogue and digital output
In the last case, the digital output will be managed as enabling to the speed regulator operation (this enabling must be
provided for some inverters in order to guarantee correct operation) and will be activated as soon as the analogue
output value becomes greater than 0.
The regulation is PID. It is allowed to set a integral time (parameter PF67) and a derivative time (parameter PF68).
For all functions in which ventilation is envisioned (Cooling, Heating and Defrosting) a Set is defined, (condensation
pressure in cooling mode (PF11) and defrosting mode (PF51), evaporation pressure in heating mode (PF21)), along
with a proportional band (PF12/PF52/PF22), a minimum and maximum percentage in normal operating conditions for
the activation and regulation of the fan speed (PF16 and PF17 / PF58 and PF59 / PF31 and PF32).
For modulating regulation when the pressure:
« from condensation is upwards in cooling mode
« from evaporation is downwards in heating mode
on reaching the relative set, the modulating ventilation is activated at minimum speed. In the case of PWM signal to
pilot a phase cut regulation, a start-up at 100% will be envisioned for a period of time defined by parameter (PF27).
The fans speed modulates from minimum to maximum depending on the pressure trend:
« regarding condensation in ascent from Set to Set + PB (proportional band) in cooling mode
« regarding evaporation in descent from Set to Set — PB in heating mode
For the ON-OFF fans, activation occurs when the pressure:
e regarding condensation exceeds Set+PB in cooling mode
« regarding evaporation drops below Set+PB in heating mode
and deactivation occurs when the pressure:
* regarding condensation drops below the Set in cooling mode

* regarding evaporation rises above the Set in heating mode
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In the case of modulating regulation, if the relative high pressure prealarm is enabled when the pressure:

« from condensation upwards in cooling mode

« from evaporation downwards in heating mode

reaches the relative Prealarm set (HP in cooling mode, LP in heating mode), modulating ventilation is forced to 100%
(parameters PF13, PF14, PF15, PF53, PF54, PF55, PF23, PF24 and PF25). This operation ends taking the fan speeds to
the maximum in normal operating conditions of the active function when the pressure (parameters PF18, PF19, PF56,
PF57, PF33 and PF34):

* regarding condensation drops below the HP prealarm threshold minus the relative differential is cooling mode

« regarding evaporation rises above the LP prealarm threshold plus the relative differential in heating mode

This trend is schematised for the cooling and heating functions by the figures 11.1 - 1 and 11.1 - 2 respectively.

Fan% Fan%
(AO) (AO)
1009 1009

Fan%,,, Fan%,,,

Fan%,,, l Fan%,,, l
Set- Skt Set  HPPA HPPre- Teonn LPPre- LPPA Set skt Set+ Tewme

Diff +PB - Diff Alarm Alarm + Diff -PB Diff

Fan ON-OFF Fan ON-OFF
(DO) (DO)
ON + ON x
OFF A 4 OFF 3
Set Set+PB Teonn Set-PB Set Tewme
Ventilation in Cooling mode Ventilation in Heating mode

The functionality of the fans in defrosting mode differs slightly from that in cooling mode and will be detailed in the
relative paragraph.

In case of 2 fans there will only be one analogue output. The first and the second fan will be switched on and so the
relative enabling relay.

When switching on, it will be switched on the fan having the smallest number of working hours. When switching off, it
will be switched off the fan having the biggest number of working hours.

Both of the fans satisfy the 50% of the total demand.

If the demand rises above 55% the second fan will be switched on and both them will work in parallel. If the demand

falls below 45% the fan having the biggest number of hours will be switched off.
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12 MANAGEMENT OF THE UTILITY EXCHANGER

The controller manages a utility water exchanger (typically, but not necessarily, with plates) with ON-OFF or
modulating pump used to sustain the condensation pressure in cold winter start-ups of the plants (water in a very cold
plant could lower the condensation too much) or to maintain the evaporation pressure sufficiently low in the hot
summer start-ups of the plant (water in a very hot plant could raise the evaporation pressure too much). Also here
there will be two ramps (one for the summer operating mode and one for the winter operating mode) to define pump
modulation.

ON-OFF or modulating, the pump can be managed continuously, with heat regulation of with sniffing cycles.

The flow switch will also be managed in the same way.

13 MANAGEMENT OF DEFROSTING

Starting from the integration of simpler functions, the defrosting modes required for the controller (PD10) are

described below.

13.1 Defrosting from key

Very simply it envisions a manual start-up mode of a defrosting cycle by entering any dedicated menu and starting the
cycle by just pressing a key. In this case, it must be possible to select the exit from the cycle in "normal" mode or by

time; his function is available in the user menu.
13.2 Timed defrosting

The most trivial way to perform defrosting, i.e. perform a defrosting cycle with pre-determined duration (PD06) after a

certain operating time in heating mode (PDO5).

13.3 Defrosting in temperature and pressure modes

When the evaporation temperature drops below a value established by parameter (PD02), the counting of the
defrosting delay time begins. The effective cycle starts at the end of this delay, with successive dripping period.

The length of the delay can be compensated on the basis of the temperature. The count will be suspended if the
evaporation temperature rises above the count start set again and a count reset if the evaporation temperature

exceeds the set of a differential established from parameter.

13.4 Adaptive defrosting

With the decrease of the external temperature, the evaporation pressure decreases even with clean coil. It is therefore
logical to consequently reduce the defrosting delay set.

If the Dynamic compensation function is enabled via parameter PD10 described previously and the external
temperature probe is present, enabled and not in error mode, the defrost start set is made dynamic.

The difference expected between the external temperature and the evaporation temperature must be set in the
External temperature — evaporation temperature differential (PD11). This data will then be “updated” by the controller,
measuring the effective difference after every successful defrost (not for maximum time) once the Settling time after
defrosting has expired (PD13).

The differential measures will be mediated with the initial value of the parameter, which will be updated consequently.
The effective differential can always be consulted (and modified) by accessing parameter PD11 (Manufacturer's Menu).
The maximum difference between expected and measured evaporation pressure (equivalent to Text — PD11), which
can be accepted before starting the defrosting delay must then be declared in the Dynamic defrosting pressure delta
(PD12).
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Depending on the differential expected between the external temperature and the evaporation temperature, the
expected evaporation temperature is calculated and, consequently, the expected evaporation pressure. Starting from
this datum, the set for start-up of the defrosting count is calculated by simply subtracting the value of the Dynamic
defrosting pressure delta (PD12) described above.

The defrosting start effective set will be the lower of the value calculated as described above and the Defrosting start
set (PD02). This value will be visible in the machine status menu and will however be limited by the parameter PD19.

The trend of the effective defrosting start set is schematised in the figure below.

progetto

P start defrost

/ Pd05

Te=0°C Tox

By setting the Type of defrosting compensation at 4 (PD10 - default value), both time and dynamic compensation will

be enabled, limiting the defrosting cycles to the strictly necessary and maximising the efficiency of the heat pump.
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13.5 Ventilation in defrosting mode

It is necessary to be able to enable (from parameter PF03) ventilation during the defrosting cycle with a dedicated set
of parameters (minimum and maximum speed, set and regulation band). In addition, the fan activation mode must be
"inverted", i.e. instead of starting at the minimum speed when the condensing temperature exceeds the relative set, it
must start at maximum speed when the condensing temperature exceeds the set + band.

This procedure allows to exit critical conditions in which the defrosting cycle cannot conclude satisfactorily with the
complete evacuation of the ice from the coil. In fact, the ventilation causes a prolonged defrosting cycle without the
condensing temperature becoming so high to send the machine into alarm mode, increasing the amount of ice

removed from the coil. The trend of the fan speed in defrosting mode is represented in the following figure.

4Fan%
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13.6 Holding time of the defrosting end temperature

There is a defrosting end condition, which determines the conclusion of the cycle itself (PD1) for any defrosting mode,
except that timed. To prevent conclusions of the defrosting cycle without this having had the necessary effect, a

machine operating time is defined in defrosting mode after the defrosting end condition has been reached (PD18).
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13.7 Condensate drainage"“anti-icing” heater

A heater is positioned inside the condensate drain pan in order to prevent the presence of ice during the defrosting.
When the external temperature is lower than the limit set by parameter during a defrosting cycle, the heating element
is activated.
The involved output can be:

- A dedicated digital output

- An analogue output with external relay

- The boiler output (if none of the above ones is configured)

Code Parameter decription Default Min Max M.U. Menu

Pd30 Enabling of the condensate drain pan heater during| No (0) No (0) Yes (1) CO-D
defrosting

Pd31 Condensate drain pan heater T° setpoint during 3,0 -10,0 30,0 °C I1S-D
defrosting 37,4 14,0 86,0 °F

Pd32 Condensate drain pan heater differential during 5,0 0,0 20,0 °C 1S-D
defrosting 9,0 0,0 36,0 °F
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14 MANAGEMENT OF THE COMPRESSORS

The compressors require some simple precautional measures to guarantee the integrity, duration and good operation.
There will be differences between ON-OFF and modulating compressors and other common characteristics. Below find

the list of common characteristics.

14.1 Configuration of the power yielded by the compressors

In order to precisely modulate the power yielded by the machine in relation to the power required by the various
active circuits, the controller allows to define the individual power fraction for each compressor. On the basis of the
power required, at this data and the fact that the "next" compressor to switch-on/off is known, it will be possible to
activate/deactivate the resources at the correct level.

Example: case of a modulating compressor plus an ON-OFF compressor. The fraction of the modulating compressor
power is configured at 52% and of the ON-OFF compressor at 48%. This data will direct the heat regulation algorithm
taking the modulating compressor to maximum power when the power requested reaches 52% of the total power. If
the minimum power that can be supplied by the modulating compressor is 20%, the heat regulation algorithm can
calculate that this fraction corresponds to 10.4% of the machine's total power. The modulating compressor will be
taken to the minimum power and the ON-OFF compressor will be switched on when the power required by the plant
reaches 58.4% of the total. Successively, the modulating compressor power will be increased proportionally to the

required power.

14.2 Power limitation

This function allows limiting the total power of the unit according to the requirements. It is enabled configuring and
connecting a power limitation probe (4-20 mA, 0-5V o 0-10 V) to an analog input of the controller or setting a value
lower than 100 in parameter PC90 Maximum power for the unit.

When using the probe, this last will limit the power of the unit. The parameter PC90 will have no effect.

If the unit demands less than the power limitation, the unit works normally, vice-versa the power is limited.

Example
Limitation: 75%
The unit will normally work until the requested power is lower than 75%. As soon as the requested power rises above

75%, the power will be limited to this value.

14.3 Pump-down

The pump-down procedure is used to empty the evaporator partially from the refrigerant in excess.
Through the parameter Enable pump-down (PC91) it is possible to enable the pump-down and choose the kind of
regulation: only by time (PC91=1) or with relative threshold (PC91=2) according to the evaporating pressure.

- In case of regulation by time, when the first compressor activation is required, the solenoid valve will be
opened (it must be configured on a digital output) and after the time Compressor delay since solenoid valve
opening (PC93) the compressor will be switched on. When switching off, all compressors will normally be
switched off and after the time Solenoid valve delay since compressor switching off (PC94) the solenoid valve
will be closed.

In case of alarm of all compressors in the unit, the procedure does not take into consideration the valve

delay.
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- In case of regulation with relative threshold, when the first compressor activation is required the solenoid

valve will be opened and after the time and after the time Compressor delay since solenoid valve opening

(PC93) the compressor will be switched on. When switching off, when the last compressor is switched off the

evaporating pressure value is recorded. This value will continuously be compared with the value read by the

probe and when the difference between the recorded value and the value read by the probe is higher than the

parameter Pump-down disabling threshold (PC92) the solenoid valve will be closed.

In case of alarm of all compressors in the unit, the procedure does not take into consideration the valve

delay.

14.4 Safety times

The following safety times will be defined (from parameter), valid for all compressors:
1. Minimum OFF time (PCO05)

Minimum ON time(subject to alarm conditions) (PC04)

Minimum time between the start of different compressors (PC03)

2
3. Minimum time between two successive starts of the same compressor (PC06)
4
5

Minimum time between the switch-off of different compressors (PC11)

There is also another safety time to avoid (in defrost) the contemporary switching on of more compressors,

avoiding peaks of power consumprion.

6. Minimum time between the switching on of different compressors in defrost (PC13).

14.5 Switch-on/off sequence

If there is more than one compressor present, a sequence must be defined for activation of the compressors. There

will be configurations that envision a fixed switch-on/off sequence and others in which the sequence will be variable.

In the activation sequence, the correct power level for the activation of the "next compressor" will depend on the

fraction of total power required for this compressor. The possible cases are listed below. The controller will be aware

on the basis of the value of the configuration parameters.

14.5.1 Fixed sequence configurations

The configurations in which the switch-on and switch-off sequence is fixed are listed in Table 14.5.1 - 1 with relative

explanation:

Configuration

Switch-on/ off logic

A modulating compressor

and an ON-OFF

compressor

In normal conditions, the modulating compressor will always be activated first and then
the fixed one. On switch-on, when the power required by the plant exceeds the level at
which the modulating compressor is taken to minimum power and the ON-OFF
compressor is switched on, the latter is switched on first and the modulating compressor
is switched on after the ON-OFF compressor and its power is modulated according to

plant requirement.

A modulating compressor

and two ON-OFF

compressors

In normal conditions, the modulating compressor will always be activated first and then
the ON-OFF ones in sequence. On switch-on, when the power required by the plant
exceeds the level at which the modulating compressor is taken to minimum power and
the ON-OFF compressor is switched on, the latter is switched on first and the modulating
compressor is switched on after the ON-OFF compressor and its power is modulated

according to plant requirement.
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14.5.2 Variable sequence configuration

Configuration with two or three ON-OFF compressors. Compressor activation is with steps (neutral area or proportional
band) Independently from the number of active compressors, the "next" compressor to be activated will be that which,
on the basis of the number of operating hours and number of peaks, has the least mechanical wear among those
switched off. In the same way, the "next" compressor to be switched off will be that with the most mechanical wear
among those switched on.

The compressors will be activated and deactivated in ascending order of nhumber according to wear - The wear (w =
wear) of the compressors is defined via a formula that relates it to the number of operating hours (h) and with the

number of peaks (s) via two coefficients (n,k) defined by just as many parameters:
w = nxh + kxs

On selecting this type of sequence and putting on of the two parameters, which express the coefficients, to 0, only the
number of operating hours or only the number of peaks can be taken into consideration. It is not possible to set both
parameters at 0. The inactive compressor with lower wear index will be activated first. The active compressor with

higher wear index will be switched off first.

Code Parameter description Default Min Max U.M. Menu
PC02 Compressors rotation: 3 0 3 CO-C
0:FIFO
1:LIFO
2:FIFO+HS
3:LIFO+HS
PC19 Compressors operating hours factor 1 0 255 IS-R
PC20 Compressors operating switch-on peaks factor 1 0 255 IS-R

14.6 Management of the modulating compressors

The modulating compressors require a series of additional measures with respect to the ON-OFF compressors. Every
modulating compressor of each manufacturer has particular features, therefore it will be necessary to define an ABL
for each of these, which contains all of these features. Below find the description of the envisioned management
methods, which are qualitatively equal for all compressors. These management methods must be individualised for the

various models. The BLDC compressors by SIAM will be taken as an example, whose features are known.

14.6.1 Switch-on and switch-off with relevant safety times

The compressor starts at a minimum speed, which depends on the model defined by the parameters (PC32-39-40).
Immediately after, the compressor will go to a high rotation speed to guarantee the oil returning and the stabilisation of
the work conditions (PC41-42). In order to reach stabilisation speed from minimum rotation speed, the compressor must
use the maximum acceleration allowed, which is limited by the parameter (PC47) also in deceleration. The compressor
will start at minimum rotation conditions (PC32), it will go to a stabilisation speed (PC41) in a defined time (PC47).

Also on switch-off, the compressor must first go to the minimum speed and then switch off in a way to ensure the
pressures in the circuit are balanced. In the case of switch-off due to an alarm, the compressor must not be switched

off immediately but taken to minimum with greater deceleration, 7 rps (PC48).

14.6.2 Management of the modulating compressor envelope
In addition to the modulating compressor speed variation strategies, it is necessary to check that the work point is
within the area allowed (Envelope), which is a work frequency function. The relative envelope that is managed by the

application is defined for each compressor.
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If the working point leaves the allowed area, the "AL17 Exit by envelope alarm" will be shown. The compressor will be

switched off. The alarm is a self-resetting type. Over the number of alarms per hour (PA91), the alarm is a manual-
resetting type.

14.6.3 Reduction of rotation speed (unloading)

It is an unloading strategy (compressor rotation speed) for dealing with the transients (when water is too hot in
summer time and too cold in winter time). The compressor speed is proportionally reduced until the water
temperature falls back within a manageable range. If the limitation parameter is set to 100%, the regulation is
disabled. If the parameter is set at a value lower than 100%, the regulation request, no matter if bigger, is limited to
the said value.

Operation in Cooling mode
% Regulation
A

100%

Min allow. %

v

Set-diff Setpoint Input T.

Operation in Heating mode
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Set Set+diff Input T.
Code Parameter description Default Min Max U.M. Menu
PC80 Required power limit value (unloading) when using| 100,0 0,0 100,0 % CO-R
the modulating compressor

PC81 Power limitation set (unloading) in cooling mode 25,0 SPC1 PA27 °C CO-R
29,0 °F

PC82 Power limitation set (unloading) in heating mode 15,0 PA26 SPH1 °C CO-R
29,0 °F

PC83 Unloading power limitation differential 5,0 0.0 20.0 °C CO-R
9.0 36.0 °F

14.6.4 Compressor oil return management

When compressor speed is low, oil return to the compressor is not granted. In order to avoid issues related to the lack

of lubricant, compressor operations at low revolutions are allowed only for short times. The management strategy of

this function is very simple: when the revolution speed falls below a valued determined by parameter (low load), a

timing function is activated (determined by parameter). Once the timing has elapsed, the compressor is forced to the

maximum speed for a time determined by a third parameter. As a result, water temperature usually reaches the

setpoint and the compressor is consequently switched off at the end of the procedure. Should the request still be in

progress, the compressor runs with a speed determined by the thermoregulation and another timing, where

necessary, is activated.

Code Parameter description Default Min Max U.M. Menu

PC85 Modulating compressor oil return management mode: 0 0 2 CO-R
0=Disabled
1=0nly modulating mode
2=Modulating and OnOff mode

PC86 Holding time below minimum threshold for oil return 5 0 999 Min CO-R
activation

PC87 Modulating compressor maximum speed forcing time 60 0 999 Sec CO-R
for oil return activation

PC88 Revolution minimum threshold for oil return activation 40.0 PC32 100.0 % CO-R
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15 MANAGEMENT OF ELECTRONIC EXPANSION VALVE

Management of electronic expansion valve with EVDRIVEO3

The management of the electronic valve must be optimised and not limited to a classical overheating control.

There are several conditions and regulations that must consider other system variables as a whole, as well as the
overheating variables (evaporation temperature and pressure) in a way to limit the problems due to the delays
introduced by the temperature probe in the same and its positioning. These functions must be enabled from parameter

in a way that the manufacturer can exclude them.

15.1 Enabling of EEV operation

The controller knows when it is the time to activate the unit (switch a compressor on) and must consequently enable
operation of the EVDRIVEO3 driver via CAN bus (external driver) o le funzionalita della valvola (integrated driver).
Operation enabling must precede compressor switch-on by a few seconds. The valve must be "prepared” in an open

manner by a suitable percentage for the compressor being switched on.

15.2 PID parameters set

The controller envisions 2 independent sets of parameter to use in the cooling (and defrosting) and heating operating
modes. The controller must be able to select the most appropriate parameters set on the basis of the operating mode.
The set to use may simply be selected from the 2 available or the parameters could be passed directly (PV parameters

can be reached from the manufacturer menu).

15.3 Modulation of the SH set (Neutral Zone)

In a machine operating correctly, the difference between compressor discharge temperature and the flow overheating

condensing temperature (DSH) should be between 20 and 30K.

o If the DSH is too low, liquid may return to the compressor - to counter this phenomena it is useful to raise the SH
set.

« If the differential is too high, there is no risk of liquid returning - considering the “favourable” condition in relation
to safety of the compressor, the SH set can be reduced to increase system efficiency (reduction of the
condensation pressure and increase of the evaporation pressure).

These variations will have a minimum and a maximum and can be set through parameter. A Neutral Zone regulation

on the DSH is used to increase or decrease the SH set; each variation is subject to a delay time, thus enabling the

system to become stable.

Actual Set SH Neutral Zone

BN A S e e
I
:
1

SH+ | SH-

|

I

1

1

1

Min Set SH -} oM _______

v

DSH
Min DSH Max DSH
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In this way, the risk of liquid return to the compressor is limited and system efficiency is increased according to the

machine work conditions.

Code Parameter description Default Min Max U.M. Menu
PV60 Enables modulating SH (neutral zone) Yes(1) No (0) Yes(1) CO-V
PV61 Maximum SH set 15.0 3.0 25.0 K CO-Vv
PV62 Minimum SH set 2.0 1.0 25.0 K COo-V
PV63 Maximum DSH value 30.0 Pve4 50.0 K CO-Vv
PV64 Minimum DSH value 20.0 0.0 Pv63 K COo-Vv
PV65 SH variation delay outside the neutral zone 5 1 60 Min CO-V
PV66 SH negative variation above the zone 0.2 0.1 2.0 K CO-V
PV67 SH positive variation below the zone 1.0 0.1 2.0 K CO-V

15.4 Pump down

The electronic valve can be disabled before switching the compressor off to perform the pump-down function where
requested. The compressor (at minimum speed if modulating) will be switched off when the evaporating pressure
drops below a dedicated parameter. On re-start, valve opening may be requested before the compressor starts to
allow the pressures to rebalance. In this case, the compressor will be re-enabled when the evaporation pressure rises

above another dedicated parameter.

16 MANAGEMENT OF THE COMPRESSOR BYPASS VALVE

This function, useful only if an ON-OFF compressor is used, sustains the evaporation pressure in winter cycle. The
bypass valve will be activated if the evaporation temperature remains below a fixed value from parameter for a period
of time defined by another parameter without this calling defrosting "into play". This means that the lowering of the
evaporation temperature is fully justified by the lowering of the external temperature (or of the water that circulates in
the external exchanger) but creates too many problems for the machine. In this case, the compressor bypass valve
can be activated. The activation will have a maximum ON time, after which it must follow a minimum OFF period
before being able to re-activate the valve and a maximum number of consecutive activations, after which the machine
will "let itself go in alarm mode" without further interventions. The valve can be activated even if the discharge

temperature is above a set for a defined time. In all cases, activation is intermittent with a T ON and a T OFF.

17 MANAGEMENT OF THE HOTGAS BYPASS VALVE

It is possible to connect via CAN also a second EVDRIVEO3 for the management of the function hot gas bypass, to
keep the temperature close to the setpoint.
It is possible to show the values related to this function. The parameters belong to the EVD bypass menu.
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18 AUX. HEATING

The controller envisions the possibility to activate heating resources alternatively to compressors in situations where

necessary. In all cases they are work conditions that lie outside normality and are considered "exceptional”.

The resources available, will be set by the I/O configuration Manufacturer parameters:

e A boiler: this resource is connected downstream from the heat pump on the flow piping and can be used also for
the production of DHW.

« An electric resistor for the heating circuit: as an alternative to the boiler, the possibility is envisioned to have
this resistor when the boiler is absent or used only for the DHW tank.

* An electric resistor for the DHW tank: as an alternative or in addition to the boiler

The heat regulations that supervises the aux. heating will follow the same logic as those relative to the compressors

defined by the configuration parameters, described in the paragraph relative to heat regulation (in lateral band or in

neutral area if ON-OFF, PI if modulating); however they will have independent regulation bands for each resource

listed.

The conditions and the modes with which heating can be activated are described in the following paragraphs, in

addition to the alarm conditions, which will be highlighted in the relative paragraph.

18.1 External low temperature (air-water)

In the winter period, when the external temperature drops to particularly low values, it may no longer be convenient

or sufficient to heat using the heat pump both regarding the heating circuit and the DHW. Two auxiliary heating levels

are envisioned to manage this limit condition, defined by the Aux. heating for low external temperature parameter and
which can assume the following values:

0 - Auxiliary heating for external low temperature disabled

1 - Auxiliary heating enabled in Integration mode: When the Text drops below the Auxiliary heating set in
integration mode, the auxiliary heating is activated. The auxiliary heating is deactivated when the Text rises
above the set + Auxiliary heating differential in integration mode again.

2 - Auxiliary heating enabled in Integration and Replacement mode: like in the previous case, in addition if the Text
drops further below the Auxiliary heating set in replacement mode, the compressors are disabled. Therefore,
only the aux. heating remains active. The compressors are re-enabled when the Text rises above the set +
Auxiliary heating differential in replacement mode again.

3 - Auxiliary heating enabled in Replacement mode: When the Text drops below the Auxiliary heating set in
replacement mode, the auxiliary heating is activated and the compressors are disabled. The auxiliary heating is
deactivated and the compressors are re-enabled when the Text rises above the set + Auxiliary heating
differential in replacement mode again.

In the last two cases, if the compressors are disabled due to low external temperature, they can be re-enabled

(selected parameter) in the event of an alarm that blocks the auxiliary heating. Depending on the aux. heating for

operating limit, the following figure illustrates:

Aux Heat
Compressor
Aux Heat ON _
Aux Heat OFF - ———— o oo oo )
l !
l :
Compr ON——|—-————-- | ;
! |
Compr OFF A : |
] | | !
: : : : >
TDISABLE TENABLE TENABLE TmSABLE Text
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Code Parameter description Default Min Max U.M. Menu
Pri6 Aux. heating (external air) set in integration mode for 0.0 -30.0 10.0 °C CO-A
operating limit 32.0 -22.0 50.0 °F
Pri7 Aux. heating differential in integration mode for 10.0 0.0 20.0 °C CO-A
operating limit 18.0 0.0 36.0 °F
Pri8 Aux. heating (external air) set in replacement mode| -10.0 -30.0 10.0 °C CO-A
for operating limit 14.0 -22.0 50.0 °F
Pri9 Aux. heating differential in replacement mode for 10.0 0.0 20.0 °C CO-A
operating limit 18.0 0.0 36.0 °F
Pr20 Compressor rehabilitation for resistor/boiler circuit 1 0 1 CO-A

breaker
0 = Compressor disabled
1 = Compressor enabled

In this activation condition, the aux. heating configures as a further power step (integration) or a the unique source of
energy both for the plant and for the DHW.

Replacement is easy. In fact, the operation of the aux. heating resource will be the same as that of the compressors.
In case of integration, it is more delicate as the compressors are active. In this case, the aux. heating will be
activated, always maintaining the same work set (different according to the function active), only when the power
required by the function exceeds 100% continuously for a minimum time defined by the parameter. The auxiliary
heating resource will follow its own heat regulation independent from that of the compressor and will be deactivated

(first) on reaching the set always maintaining the compressors at maximum power.

18.2 Setpoint not satisfied

Another case in which the auxiliary heating is activated is the impossibility to reach the active set (Heating, DHW and
Anti-legionella) within a "reasonable" time, fixed by parameter.

In this case, an "individual" delay is defined for the various functions involved. The count of this delay will start from
when the power required exceeds 100% and will continue until the power is maintained over this threshold. The count
will be stopped if the power required drops below 100% and is restored at its initial value if the power required drops
below 100% minus an offset defined by parameter. If the count reaches 0, the aux. heating is activated to favour
arriving at the set in question. The auxiliary heating resource will follow its own heat regulation independent from that
of the compressor and will be deactivated (first) on reaching the set always maintaining the compressors at maximum

power.

18.3 Defrosting

During defrosting the temperature of the plant water of the DHW tank drops. A dedicated set will be defined to request
activation of the aux. heating and to prevent the reference temperature from lowering too much.

Depending on the function active, the aux. heating resources available will be activated.
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19 AUXILIARY FUNCTIONS

The controller manages the activation of auxiliary functions.

AUXILIARY OUTPUTS (IS-U)*

Kind of auxiliary 1 regulation 0 0 3 IS-U
0 = Cooling

1 = Geating

2 = Direct

3 = InversRevers

Cooling setpoint for auxiliary 1 regulation 14,0 -50,0 302,0 IS-U
Auxiliary 1 regulation cooling differential 2,0 0,0 36,0 1S-U
Minimum value auxiliary 1 regulation 0,0 0,0 100,0 % ISs-U
Maximum value auxiliary 1 regulation 100,0 0,0 100,0 % ISs-U
Kind of analogue regulation auxiliary 1 1 0 1 IS-U
0 = Minimum at unit ON

1 = Enabling step

Enable regulation also with unit off 0 0 1 IS-U
0 = Disabled

1 = Enabled

Probe for auxiliary 1 regulation 0 0 18 IS-U

= Disabled

= Inlet temperature

= Qutlet temperature

= Upper part DHW temperature

= Lower part DHW temperature

0

1

2

3

4

5 = Outdoor temperature
6 = Coil 1 temperature

7 = Coil 2 temperature

8 = Outlet source temperature

9 = Inlet SP temperature

10 = Outlet SP temperature

11 = Compressor discharging temperature
12 = Suction temperature

13 = Condensing pressure

14 = Evaporating pressure

15 = AUX1 probe

16 = AUX2 probe

17 = Power limitation

18 = Source inlet temperature

Heating setpoint for auxiliary 1 regulation 36,0 -50,0 302,0 IS-U
Auxiliary 1 regulation heating differential 2,0 0,0 36,0 IS-U
Delay auxiliary 1 alarm 10 0 999 Sec IS-U
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Kind of auxiliary 2 regulation 0 0 3 IS-U
0 = Cooling

1 = Geating

2 = Direct

3 = InversRevers

Setpoint freddo regolazione ausiliaria 2 14,0 -50,0 302,0 IS-U
Differenziale freddo regolazione ausiliaria 2 2,0 0,0 36,0 1S-U
Minimum value auxiliary 2 regulation 0,0 0,0 100,0 % IS-U
Maximum value auxiliary 2 regulation 100,0 0,0 100,0 % IS-U
Kind of analogue regulation auxiliary 3 1 0 1 IS-U
0 = Minimum at unit ON

1 = Enabling step

Enable regulation also with unit off 0 0 1 IS-U
0 = Disabled

1 = Enabled

Probe for auxiliary 2 regulation 0 0 18 IS-U
0 = Disabled

1 = Inlet temperature

2 = Outlet temperature

3 = Upper part DHW temperature

4 = Lower part DHW temperature

5 = Outdoor temperature

6 = Coil 1 temperature

7 = Coil 2 temperature

8 = Outlet source temperature

9 = Inlet SP temperature

10 = Outlet SP temperature

11 = Compressor discharging temperature
12 = Suction temperature

13 = Condensing pressure

14 = Evaporating pressure

15 = AUX1 probe

16 = AUX2 probe

17 = Power limitation

18 = Source inlet temperature

Heating setpoint for auxiliary 1 regulation 36,0 -50,0 302,0 IS-U
Auxiliary 1 regulation heating differential 2,0 0,0 36,0 1S-U
Delay auxiliary 1 alarm 10 0 999 Sec IS-U
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20 MOTORIZED VALVE

In the application there is the possibility of configuring a motorized valve that excludes the unit from the system when
it is not active.

This function is enabled simply by configuring a digital output as "Motorized valve".

Turning on the machine will activate the digital output of the motorized valve and, once the time defined by parameter
"PC89 - Motorized valve waiting time" has passed, the pump will also be turned on to ensure complete opening.

On switching off, the pump will first be switched off and the valve will also be closed after the time defined by

parameter PC89.

21 PRE ALARMS

The management of low pressure, high pressure and cooling mode pre-alarms has been implemented to prevent limit
conditions and to try not to make the machine go into alarm with consequent shutdown of the compressor and pump,
trying to limit the power of the machine. This regulation is based on "global" parameters that are valid for each pre-
alarm such as the percentage of power decrease and the time of engagement and release of the neutral zone and on
specific setpoints and differentials for each of the 3 pre-alarms.
This adjustment is an adjustment in the neutral zone. This function is activated and therefore the power required by
the machine will be decreased by a percentage defined by the parameter Percent power decrease in pre-alarm (PA54)
after the Pre-alarm neutral zone activation / release time (PA55) when:
» in cooling mode, the value of the evaporation pressure probe is lower than the Low pressure pre-alarm
setpoint in cooling (PA50)
» in heating, the value of the evaporation pressure probe is lower than the low Pressure pre-alarm setpoint in
heating (PA97)
» the value of the condensation pressure probe is greater than the High pressure pre-alarm setpoint (PA52)
» the value of one of the user output temperature probes, user input probes, the lower part of the DHW tank or
the source output is lower than the Antifreeze pre-alarm Setpoint (PA14)
The power will be decreased up to the minimum speed of the modulating compressor in the case of machines with
modulating compressor or until only one compressor remains active in the case of machines with only On-Off
compressors. A compressor will always remain on.
The power will always be increased by the parameter PA54 after the time PAS55 until reaching the value of the
requested power when:
» in cooling mode, the value of the evaporation pressure probe is greater than the Low pressure pre-alarm
setpoint in cooling (PA50) plus the Low pressure pre-alarm differential (PA51)
» in heating, the value of the evaporation pressure probe is greater than the Low pressure pre-alarm setpoint in
heating (PA97) plus the Low pressure pre-alarm differential (PA51)
» the value of the condensation pressure probe is lower than the High pressure pre-alarm setpoint (PA52) less
the High pressure pre-alarm differential (PA53)
» the value of the probes specified above is greater than the Antifreeze pre-alarm setpoint (PA14) plus the pre-

alarm antifreeze differential (PA15).
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DIMINUZIONE INCREMENTO
MACCHINA DI POTENZA DI POTENZA
IN DI % PA54 ZONA NEUTRA DI % PA54
ALLARME OGNI PAS5 OGNI PA5S
SECONDI SECONDI
’
PA40 PAS0 PASO + PAS1 Pressione di evaporazione

Each adjustment has its adjustment in the neutral zone and therefore its own percentage of decrease. If there are

more pre-alarms that affect the power, only the pre-alarm that has the highest decrease percentage will be

considered.
PRE ALARMS
PA14 Antifreeze pre alarm set 5,0 PAO3 10,0 °C IS-S
41,0 50,0 °F
PA15 Antifreeze pre alarm differential 2,0 0,1 10,0 °C IS-S
3,6 0,1 18,0 °F
PAS0 Low pressure pre alarm set in cooling 4,0 PA40 10,0 Bar CO-S
58,0 145,0 psi
PA51 Low pressure pre alarm differential 0,5 0,1 4,0 Bar CO-S
7,3 1,5 58,0 psi
PA52 High pressure pre alarm set 37,0 16,0 PA48 Bar CO-S
536,5 232,0 psi
PA53 High pressure pre alarm differential 5,0 0,1 10,0 Bar CO-S
72,5 1,5 145,0 psi
PA54 Percentage decrease in power in pre-alarm 5,00 0 100,00 % CO-S
PAS55 Activation/release time neutral zone pre alarm 10 1 999 Sec CO-S
PAS7 Low pressure pre alarm set in heating 5,6 PA96 10,0 Bar CO-S
81,2 145,0 psi
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22 ALARMS
22.1 Anti-freeze

active function (Heating, Cooling or DHW) according to the parameters described below
. Plant anti-freeze alarm set
« Anti-freeze differential (as above)
* Anti-freeze alarm by-pass time
. Unit automatic switch-on for anti-freeze operation
The anti-freeze control is active also with unit off (controller powered and in anti-freeze stand-by operating mode).
A specific threshold is envisioned for the winter operating mode only, with relative differential to activate the unit and
to signal an alarm.
If the anti-freeze alarm should remain for a pumps operating time with low temperature, the pump is switched off until
the successive alarm reset.
If the integration resistors are present on the unit heating coil and on the DHW tank, these can be made to operate
along with the pump or, alternatively, on unit start-up for anti-freeze according to the value of parameter Pr02.
If an anti-freeze condition occurs during the production of DHW, 2 situations may arise:
The DHW Enabling parameter in anti-freeze mode (PHO5) = 1: in this case, the unit continues to operate in DHW

mode

The DHW Enabling parameter in anti-freeze mode (PHO5) = 0: in this case, the unit changes over to the previous
operating mode.
In all cases the unit implements the actions envisioned (aux, heating switch-on etc.) and switches off if it is not

possible to exit the anti-freeze condition.

22.2 Temperature alarms control

The temperature alarms are managed only with machine operating, on the basis of the operating mode, monitoring
the temperature of the water detected by the various probes present and comparing them with the limits set in the
dedicated parameters. The following parameters are valid for all temperature alarms:

« Consequence of a temperature alarm (PA20) which defines the action envisioned if one of this alarms occurs:

PA20 =0 Disabled

PA13 =1 - The temperature alarm is signal only.

PA13 =2 - The temperature alarm causes the unit block with reset always automatic

PA13 =3 - The temperature alarm causes unit block with automatic reset. If the alarm condition is

maintained for the Temperature alarm maximum time (PA21), the alarm becomes manual
reset.
 Temperature alarm delay (PA23), which defines the minimum time within which the alarm condition must remain
active before the alarm is indicated and the actions envisioned are implemented.
« Temperature alarm differential (PA22), which defines the differential with respect to the set necessary to consider
the alarm condition finished. Reset the alarm (always automatic) and restore full operability of the unit.
 Temperature alarms bypass on switch-on (PA24), which defines the prevention time of the temperature alarms on
unit start-up (from OFF)
If an alarm condition has occurred and the condition remains active for the time PA18, the relative alarm code defined

in the following paragraphs is signalled.
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22.2.1 High temperature alarm:

The High temperature alarm (AL02) is defined within the limits and actions implemented (P20), as follows:

e Operation in heating mode: the flow temperature must exceed the high temperature alarm in heating mode
(PA25). On activation of the alarm, the compressor is switched off along with all active auxiliary heating steps and
the circulation pump is kept active.

« Operation in DHW mode: the DHW and/or flow temperature must exceed the high temperature alarm in DHW

mode (PA29). On activation of the alarm, the compressor is switched off along with all active auxiliary heating
steps and the circulation pump is kept active.

« Operation in Anti-legionella mode: the DHW and/or flow temperature must exceed the high temperature alarm

in Anti-legionella mode (PA31). On activation of the alarm, the compressor is switched off along with all active
auxiliary heating steps and the circulation pump is kept active.

e Operation in cooling mode: the return temperature must exceed the high temperature alarm in cooling mode

(PA27). On activation of the alarm, the compressor and the circulation pump are switched off. The circulation pump
will be re-activated periodically for a refresh cycle. If the condition is maintained for the temperature alarm
maximum time (PA21) and PA20 = 3, the compressor and circulation pump are switched off and the alarm

becomes manual reset.

22.2.2 Low temperature alarm:

The Low temperature alarm (ALO1) is defined within the limits and actions implemented (PA20), as follows:

« Operation in heating mode: the return temperature must drop below the low temperature alarm in heating mode

(PA26). On activation of the alarm, the auxiliary heating steps are activated in sequence. If the condition is
maintained for the temperature alarm maximum time (PA21) and PA20 = 3, all of the utilities are switched off
(compressor, auxiliary heating, circulation pump) and the alarm becomes manual reset. TBI

e Operation in DHW and Anti-legionella mode: the DHW_ and/or return temperature must drop below the low
temperature alarm in DHW mode (PA30). On activation of the alarm, the heating steps are activated in sequence.
If the condition is maintained for the temperature alarm maximum time (PA21) and PA20 = 3, all of the utilities
are switched off (compressor, auxiliary heating, circulation pump) and the alarm becomes manual reset. TBI

« Operation in cooling mode: the flow temperature must drop below the high temperature alarm in cooling mode

(PA28). On activation of the alarm, the compressor is switched off and the circulation pump is kept active.

22.2.3 Compressor discharge gas temperature high alarm

The controller also manages the "compressor discharge hot gas" temperature probe. If the temperature of the hot gas
exceeds the discharge high temperature alarm (PA85), a Compressor discharge high temperature alarm (AL21) with
automatic reset. The alarm becomes manual reset if the Number of high temperature exhaust gas alarm interventions

(PA88) occurs in one hour. The alarm causes the compressor to switch off.

22.3 Pressure alarms control

The pressure alarms are managed, on the basis of the operating mode, by monitoring the status of the high and low
pressure switches and the pressure detected by the high and low pressure transducers. The parameter PA95 can be

used to select whether the circulation pump is switched off or on during high pressure alarms.
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22.3.1 High pressure from pressure switch alarm

If the high pressure switch digital input is activated, the high pressure alarm from pressure switch (ALO4) is activated,

which causes the immediate shutdown of the compressor and has automatic reset. The alarm becomes manual reset if

the Number of high pressure alarm interventions (PA89) occurs in one hour.

« If heating requests are in progress in heating of DHW mode, the heating is activated and the circulation pump
remains active with normal operation.

e The circulation pump is switched off (if PA95=1) in cooling mode and ventilation is forced to (or maintained at)

maximum, even if it is linked to compressor switch-on (PF02=1).

22.3.2 Low pressure from pressure switch alarm

If the low pressure switch digital input is activated, and remains active for the Low pressure alarm delay (PA56), the

low pressure alarm from pressure switch (ALOS) is activated, which causes the immediate shutdown of the compressor

and has automatic reset. The alarm becomes with manual reset if the Number of low pressure alarms for manual reset

(PA43) occurs several in an hour.

« In heating or DHW mode, if there are heating requests in progress, the heating is activated, the circulation pump
remains active with normal operation and ventilation is forced to (or maintained at) maximum, even if it is linked
to compressor switch-on (PF02=1).

e The circulation pump remains active in cooling mode.

Some particular cases must be indicated:

« Low pressure switch digital input active with compressor off: if in this situation the switching on of the compressor
is required neither the activation of the circulation pump is allowed if it is linked to the thermoregulation (PP11> 0)
nor the switching on of the compressor. The alarm Low power start alarm (ALO8) will be signaled with automatic
reset. The alarm becomes manual reset if the Number of low start-up pressure alarms (PA90) is checked in one
hour.

* Bypass on start-up: on compressor switch-on, the low pressure alarm is prevented due to the Low pressure alarm
bypass time at compressor start (PA42), during which, activation of the low pressure switch does not cause the

alarm to be triggered.

22.3.3 High pressure from transducer alarm

If the condensation pressure exceeds the High pressure alarm set (PA48), the high pressure alarm from transducer
(ALO6) is activated with management identical to that of the high pressure alarm from pressure switch. The alarm
condition annuls (and the alarm becomes resettable) when the condensation pressure drops by the High pressure
alarm differential (PA49) below the set PA48.

The alarm is initially with automatic reset, unless it exceeds a certain number of interventions in the hour (PA89), in
which case it becomes manual reset and can be reset if in the meantime the pressure has fallen below the minimum
threshold (PA48 ) of a certain differential value (PA49).

22.3.4 Low pressure from transducer alarm

If the pressure read by the transducer is lower than the setpoint (PA40 in cooling and PA96 in heating) with the
compressor off and the compressor is requested to be switched on, neither the circulation pump is allowed to run if it
is linked to the thermoregulation ( PP11> 0) nor compressor start-up. The alarm Low power start alarm (ALO8) will be
signaled with automatic reset. The alarm will reset when the pressure is higher than the setpoint (PA40 or PA96) plus
the Low pressure alarm differential (PA41). The alarm becomes manual reset if the Number of low start-up pressure

alarms (PA90) is checked in one hour.
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The low pressure transducer alarm can also be activated during the bypass time when the compressor is switched on,
according to the Low pressure alarm activation value during bypass (PA44):

e PA44 =0 - Alarm disabled during bypass

e PA44 =1 - Alarm enabled during bypass only in cooling mode

e PA44 =2 - Alarm enabled during bypass only in heating mode and DHW

e PA44 = 3 - Alarm always enabled during bypass

If during the bypass the evaporation pressure drops below the Low pressure alarm setpoint during the bypass (PA45)
and for the Low pressure alarm delay during the bypass (PA47) it remains lower than the PA45 setpoint plus the Low
pressure alarm differential during the bypass (PA46 ) the Bypass low pressure alarm (AL33) will be activated with

manual reset with management identical to that of the low pressure alarm from pressure switch.

If the compressor is active and the bypass period is over, if the evaporation pressure drops below

« Low pressure alarm set in cooling mode (PA40) in cooling mode

« Low pressure alarm set in heating mode (PA96) in Heating mode

for the Low pressure alarm delay (PA56) the Low pressure alarm from transducer (ALO7) is activated with
management identical to that of the low pressure alarm from pressure switch.

The alarm condition is canceled and the alarm resets (or becomes resettable) when the evaporation pressure:

« Passes the Low pressure differential (PA41) over the PA40 set in cooling mode.

* Passes the Low pressure differential (PA41) or the PA96 set in heating.

As for low pressure alarm from pressure switch, with the following additions:

The alarm is initially with automatic reset, unless it exceeds a certain number of interventions in the hour (PA43), in
which case it becomes manual reset and can be reset if in the meantime the pressure has risen above the minimum

threshold of one certain differential value.

22.4 Overheating control algorithm alarms control

Are alarms that are calculated only if the control algorithm of the overheating is enabled. Are automatically reset every
time is disable the control of superheat.
For all these alarms can be set a delay time: if the measurement is out of range is first signaled a warning, when the
set delay expires the alarm is activated.
It can be also set a differential: if you are in a state of warning and the measure falls on the threshold of an amount

equal to the hysteresis, measurement status automatically returns OK without signaling an alarm.

22.4.1 Low overheating LoSH alarm
If the overheating drops below the set threshold (PV02, PV12) for longer than permitted (PV71) is activated the low

overheating alarm. A differential can be set (PV70).

22.4.2 High overheating HiSH alarm

If the overheating rises over the set threshold (PV03, PV13) for longer than permitted (PV73) is activated the high
overheating alarm. A differential can be set (PV72).

22.4.3 Low operative pressure LOP alarm

If the evaporation temperature drops below the set threshold (PV04, PV14) for longer than permitted (PV83) LOP
alarm is activated. A differential can be set (PV82).

A correction algorithm is activated during the state of warning that changes the position of valve opening.
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22.4.4 High operative pressure MOP alarm

If the evaporation temperature rises above the set threshold (PV05, PV15) for longer than permitted (PV77) the MOP
alarm is activated. A differential can be set (PV76).

A correction algorithm is activated during the state of warning that modifies the setpoint of overheating which acts on
the control of overheating.

The parameters that regulate this algorithm are:

. PV78: working band of the control algorithm of the MOP

. PV79: filter applied to the measurement of the evaporation temperature

. PV80: maximum variation applicable to the superheat setpoint

. PV81: delay with which is activated the control algorithm of MOP to activation of the superheat control.

22.4.5 Low pressur LP alarm
If the evaporator pressure drops below the set threshold (PV34) for longer than permitted (PV75) LOP alarm is
activated. A differential can be set (PV74).

22.5 Phase sequence alarm

It is possible to manage the condition of phase failure or phase sequence incorrect by configuring a digital input as
"Phase sequence" and connecting the output of a relay that detects this condition.

If the digital input is activated, the phase sequence alarm will be signaled and all active three-phase loads will be
turned off: compressors, user pump, source pump and solar panel pump, fans, integration resistors, antifreeze heater

and auxiliary outputs.

22.6 Diagnostics

There are two types of alarms, those with manual reset and those with automatic reset. It is possible for many alarms

to set the type of reset most suitable for needs from parameter.

22.6.1 Alarms with manual reset

If an alarm with manual reset occurs:

O The alarm icon will start to flash

By pressing the ENTER key ( SEt ) from the “Alar” menu, the code of the first active alarm is displayed.
Once the conditions for which the alarm has occurred have ceased, the alarm can be reset manually. To perform this
operation:

O position on the page of the alarm to be restored

0 hold down the ENTER key ( SEt ) for about 2 seconds.
At this point, if there is no other alarms, the page indicating "none" will be presented. The alarm icon will switch off
and the machine will go back to regular operation. If instead, other alarms are present, the code relative to the next
active alarm will be displayed.

The consequences that derive from an active manual alarm remain valid until the user cancels the alarm message.
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By pressing the ENTER key ( Set ) from the “Alar” menu, the code of the first active alarm is displayed.

Once the conditions causing the alarm have ceased, reset and cancellation of the alarm message restore themselves

automatically without user intervention.

The consequences that derive from an active automatic alarm remain valid until the causes triggering the alarm are

reset.

22.7 Alarms Table

Code Description of the alarm Type Consequence Notes

ALO1 Low temperature S/A/M Signal only or OFF | Settable delay
Compressor (*1)

ALO2 High temperature S/A/M Signal only or Settable delay
Compressor OFF
(*1)

ALO3 Flow switch A/M Compressor OFF Settable delay
Pump OFF after
PPO9

ALO4 High pressure from pressure switch A/M compressor OFF
(*)

ALO5 Low pressure from pressure switch A/M compressor and|Start delay at
fan OFF (*2) settable operating

conditions

ALO6 High pressure from transducer A/M compressor OFF
(*?)

ALO7 Low pressure from transducer A/M compressor and | Start  delay at
fan OFF (*?) settable operating

conditions

ALO8 No start-up due to low pressure A/M Compressor OFF Settable delay

ALO9 Anti-freeze Manu Compressor OFF Settable delay
pump OFF after PP10
(*3)

AL10 Solar panels flow switch A/M Pump OFF after|Settable delay
PP0O9

AC21 Compressor 1 circuit breaker A/M Compressor OFF Settable delay

AC22 Compressor 2 circuit breaker A/M Compressor OFF Settable delay

AC23 Compressor 3 circuit breaker A/M Compressor OFF Settable delay

AC24 Boiler circuit breaker A/M Boiler OFF Settable delay
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AC25 Fan circuit breaker A/M Fan OFF Settable delay
Compressor lock if
PA84 > 0
AC26 Utility pump circuit breaker A/M Pump OFF Settable delay
AC27 Source pump circuit breaker A/M Pump OFF Settable delay
AC28 Solar panels pump circuit breaker A/M Pump OFF Settable delay
AC29 Resistor circuit breaker A/M Resistor OFF Settable delay
AC30 DHW resistor circuit breaker A/M DHW resistor OFF | Settable delay
AL11 Compressor discharge gas temperature high A/M Compressor OFF Settable delay
AL12 Anti-legionella A/M Display Settable delay
AL13 Operating limit A/M Display
AL14 Defrost A/M Display
ACO1 Compressors operating hours Auto Display
APO1 Utility pump operating hours Auto Display
APO2 Source pump operating hours Auto Display
APO3 PS pump operating hours Auto Display
AF01 Fan 1 operating hours Auto Display
ESO1 Input temperature probe (utility) Auto Inhibits the Settable delay
functionalities that
use it
ES02 External temperature probe Auto Inhibits the Settable delay
functionalities that
use it
ES03 Output temperature probe (utility) Auto Inhibits the Settable delay
functionalities that
use it
ES04 Output temperature probe (source) Auto Inhibits the | Settable delay
functionalities that
use it
ESO05 Coil probe temperature 1 Auto Inhibits the | Settable delay
functionalities that
use it
ES06 DHW temperature probe (high part) Auto Inhibits the | Settable delay
functionalities that
use it
ES07 DHW temperature probe (low part) Auto Inhibits the | Settable delay

functionalities that

use it
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ES08 Solar panels output temperature probe Auto Inhibits the | Settable delay
functionalities that
use it

ES09 Solar panels input temperature probe Auto Inhibits the | Settable delay
functionalities that
use it

ES10 Condensation pressure transducer Auto Inhibits the | Settable delay

functionalities that

use it

ES11 Compressors unload temperature probe Auto Inhibits the | Settable delay
functionalities that

use it

ES12 Suction temperature probe Auto Inhibits the | Settable delay
functionalities that
use it

ES13 Evaporation pressure transducer Auto Inhibits the | Settable delay

functionalities that

use it

ES14 Coil probe temperature 2 Auto Inhibits the | Settable delay
functionalities that
use it

AL15 I/0 configuration alarm Auto Display

AL16 Modulation compressor discharge temperature | Auto Compressor OFF

limit

AL17 Output alarm from envelope A/M Compressor OFF Settable delay

AL19 RTC discharged/broken alarm A/M Display

AL20 Inverter alarm Auto Compressor OFF

ES15 Auxiliary 1 probe Auto Inhibits the | Settable delay
functionalities that
use it

ES16 Auxiliary 2 probe Auto Inhibits the | Settable delay
functionalities that
use it

ES17 Power limitation probe Auto Inhibits the | Settable delay
functionalities that
use it

AL27 Phases sequence alarm Manu Compressor OFF
Pumps OFF

(utility, source and
solar panels)
fans OFF
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heater OFF
auxiliary outputs
OFF

ES18 Source input temperature probe Auto Inhibits the | Settable delay
functionalities that

use it

AL28 Master communication alarm A/M Display Fix 5 minutes

AF02 Working hours fan 2 Auto Display

AC31 Fan 2 circuit breaker A/M fans OFF Settable delay
compressor lock if
PA84 > 0

AL29 Auxiliary 1 alarm Auto Inibisce la | Settable delay
regolazione

ausiliaria se
presente altrimenti

sola segnalazione

AL30 Auxiliary 2 alarm Auto Inibisce la| Settable delay
regolazione
ausiliaria se

presente altrimenti

sola segnalazione

AL31 Water level alarm A/M compressor OFF Settable delay
pump OFF after
PP0O9

AL32 EVD bypass alarm Auto Inhibits the | Settable delay
functionalities that
use it

AL33 Bypass low pressure alarm Manu Compressor and | Settable delay

fan OFF (*?)

&) To the startup all the alarms are cancelled

(*1) The pump is commanded on the basis of the mode (heat/cool) and the type of alarm (high/low
temperature)

(*?) The pump is commanded on the basis of the mode (heat/cool) and the type of alarm (high/low
pressure)

(*3) Alternatively, the unit is switched on or the resistors are activated

S/A/M = Signal alarm, Auto or Manual (can be set from parameter or for number of interventions/hour)

22.8 Alarms log

|"

The controller envisions an alarm log that traces the last 100 “exceptional” events (including, for example, manual
operation or defrosting from key). On exceeding 100 events, the oldest will be overwritten. In the case of events that
do not indicate an alarm (defrosting from key etc.), pre-alarms and automatic reset alarms, the date and time of the
start and end of the alarm condition will be recorded. In the case of alarms with manual reset the date and time of

manual reset will also be recorded.
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23 CONFIGURATION PARAMETERS

23.1 General list of configuration parameters

Code ‘ Parameter description ‘ Default ‘ Min ‘ Max ‘ U.M. ‘ Menu ‘ Notes

USER MENU (UT)

MOdE Sets the operating mode: 0 0 1 uT
0: Cool, (Cooling/Summer)
1: HEAt (Heating/Winter)
SPC1 Cooling Setpoint 8.5 PC21 PC22 °C uT
47.3 °F
SPH1 Heating Setpoint 40.0 PC23 PC24 °C uT
104.0 °F
SPB1 Domestic Hot Water (DHW) 50.0 20.0 95.0 °C uT
122.0 68.0 203.0 °F
SSB1 Sets the differential value of the 1.0 0.0 10.0 °C uT
domestic water setpoint 1.8 0.0 18.0 °F
SCDI Cooling setpoint from DI 10.0 PC21 PC22 °C uT
50.0 °F
SHDI Heating setpoint from DI 45.0 PC23 PC24 °C uT
113.0 °F
PSd1 User Password 0 -999 9999 uT

MAINTENANCE MENU (MA)

OPERATION (MA-F)

PMOO Compressor operating hours limit 2000 0 9999 hours MA-F
x 10

PM30 Pump operating hours limit 2000 0 9999 hours MA-F
x 10

PM40 Fan operating hours limit 2000 0 9999 hours MA-F
x 10

FORCING (MA-F)

PMO1 Compressor 1 operating hours 0 0 9999 hours MA-F
x 10

PM02 Compressor 2 operating hours 0 0 9999 hours MA-F
x 10

PM03 Compressor 3 operating hours 0 0 9999 hours MA-F
x 10

PM04 Peaks of compressor 1 0 0 9999 peaks x MA-F
100
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Code Parameter description Default Min Max U.M. Menu Notes

PMO5 Peaks of compressor 2 0 0 9999 peaks x MA-F
100

PM0O6 Peaks of compressor 3 0 0 9999 peaks x MA-F
100

PM31 Pump operating hours 0 0 9999 hours MA-F
x 10

PM32 Source pump operating hours 0 0 9999 hours MA-F
x 10

PM33 Solar panels pump operating hours 0 0 9999 hours MA-F
x 10

PM41 Fan 1 operating hours 0 0 9999 hours MA-F
x 10

PM42 Fan 2 operating hours 0 0 9999 hours MA-F
x 10

PM91 Year of last maintenance 2011 2011 2060 MA-F

PM92 Month of last maintenance 1 1 12 MA-F

PM93 Day of last maintenance 1 1 31 MA-F

MANUAL OPERATION (MA-M)

PM11 Enabling of manual operation of 0 0 1 MA-M
compressor 1
0: Auto - normal operation

1: Manu - manual operation

PM12 Enabling of manual operation of 0 0 1 MA-M
compressor 2
0: Auto - normal operation

1: Manu - manual operation

PM13 Enabling of manual operation of 0 0 1 MA-M
compressor 3
0: Auto - normal operation

1: Manu - manual operation

PM21 Compressor 1 forced switch-on 0 0 1 MA-M
0: compressor switch off

1: compressor switch on

PM22 Compressor 2 forced switch-on 0 0 1 MA-M
0: compressor switch off

1: compressor switch on

PM23 Compressor 3 forced switch-on 0 0 1 MA-M
0: compressor switch off

1: compressor switch on
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Code Parameter description Default Min Max U.M. Menu Notes

PM51 Enabling of fan manual operation 0 0 1 MA-M
0: Auto - normal operation

1: Manu - manual operation

PM52 Enabling of pump manual operation 0 0 1 MA-M
0: Auto - normal operation

1: Manu - manual operation

PM53 Enabling of solar panels pump manual 0 0 1 MA-M
operation
0: Auto - normal operation

1: Manu - manual operation

PM54 Enabling of manual operation of the 0 0 1 MA-M
source pump
0: Auto - normal operation

1: Manu - manual operation

PM61 Fan speed forcing 0.0 0.0 100.0 % MA-M

PM62 Pump switch-on forcing 0 0 1 MA-M
0: pump switch off

1: pump switch on

PM63 Solar panels pump switch-on forcing 0 0 1 MA-M
0: pump switch off

1: pump switch on

PM64 Source pump switch-on forcing 0 0 1 MA-M
0: pump switch off

1: pump switch on

CALIBRATION (MA-CA)

PM81 Return temperature probe calibration 0.0 -20.0 20.0 °C MA-CA
0.0 -36.0 36.0 °F

PM82 External temperature probe calibration 0.0 -20.0 20.0 °C MA-CA
0.0 -36.0 36.0 °F

PM83 Low pressure transducer calibration 0.0 -20.0 20.0 Bar MA-CA
0.0 -290.0 290.0 psi

PM84 Flow temperature probe calibration 0.0 -20.0 20.0 Bar MA-CA
0.0 -290.0 290.0 psi

PM85 High pressure transducer calibration 0.0 -20.0 20.0 °C MA-CA
0.0 -36.0 36.0 °F
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Code Parameter description Default Min Max U.M. Menu Notes

PM86 Compressor discharge  temperature 0.0 -20.0 20.0 °C MA-CA
probe calibration 0.0 -36.0 36.0 °F

PM87 DHW high part temperature probe 0.0 -20.0 20.0 °C MA-CA
calibration 0.0 -36.0 36.0 °F

PM88 DHW low part temperature probe 0.0 -20.0 20.0 °C MA-CA
calibration 0.0 -36.0 36.0 °F

PM89 Coil 1 temperature probe calibration 0.0 -20.0 20.0 °C MA-CA
0.0 -36.0 36.0 °F

PM90 Coil 2 temperature probe calibration 0.0 -20.0 20.0 °C MA-CA
0.0 -36.0 36.0 °F

PM91 Source output temperature probe 0.0 -20.0 20.0 °C MA-CA
calibration 0.0 -36.0 36.0 °F

PM92 Solar panels input temperature probe 0.0 -20.0 20.0 °C MA-CA
calibration 0.0 -36.0 36.0 °F

PM93 Solar panels output temperature probe 0.0 -20.0 20.0 °C MA-CA
calibration 0.0 -36.0 36.0 °F

PM94 Auxiliary 1 probe calibration 0.0 -20.0 20.0 °C MA-CA
0.0 -36.0 36.0 °F

PM95 Auxiliary 2 probe calibration 0.0 -20.0 20.0 °C MA-CA
-36.0 36.0 °F

PM96 Power limitation probe calibration 0.0 -10.0 10.0 % MA-CA

PM97 Source input temperature calibration 0.0 -20.0 20.0 °C MA-CA
0.0 -36.0 36.0 °F

PSd2 Maintenance technician Password -1 -999 9999 MA-F

INSTALLER MENU (IS)

COMPRESSOR (IS-C)

PC28 Maximum time in cooling/heating mode 10 1 999 Min Is-C

PC29 DHW maximum time 30 1 999 Min Is-C

PC56 Maximum number of by-pass valve 5 1 10 Is-C
activations

REGULATION (IS-R)

PCOO Heat regulation probe. 1 0 1 CO-C
0: flow probe

1: return probe
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PC02 Compressors rotation: 3 0 3 CO-C
0:FIFO
1:LIFO
2:FIFO+HS
3:LIFO+HS

PC12 Regulation band (lateral band) 2.5 0.1 20.0 °C IS-R

4.5 36.0 °F
PC14 Neutral regulation area 5.0 PC15 PC16 °C IS-R
9.0 °F

PC17 Connection/release time (neutral area) 20 0 999 sec IS-R

PC18 Type of neutral area: 0 0 1 IS-R
0: divided
1: whole

PC19 Compressors operating hours factor 1 0 255 IS-R

PC20 Compressors operating switch-on peaks 1 0 255 IS-R
factor

PC30 Modulating compressor  proportional 10.0 0.0 20.0 °C IS-R
band 18.0 36.0 °F

PC31 Modulating compressor PI integral time 0 0 999 sec IS-R

PC62 Automatic heating - cooling automatic 20.0 PC63 40.0 °C IS-R
changeover set 68.0 104.0 °F

PC63 Automatic cooling - heating automatic 10.0 0.0 PC62 °C IS-R
changeover set 50.0 32.0 °F

PC64 Dynamic setpoint maximum offset in -5.0 -10.0 10.0 °C IS-R
cooling mode -9.0 -18.0 18.0 °F

PC65 External temperature for dynamic set 25.0 10.0 PC66 °C IS-R
maximum offset in Cooling mode 77.0 50.0 °F

PC66 External temperature for dynamic set 35.0 PC65 50.0 °C IS-R
offset annulment in Cooling mode 95.0 122.0 °F

PC67 Dynamic setpoint maximum offset in -10.0 -20.0 20.0 °C IS-R
heating mode -18.0 -36.0 36.0 °F

PC68 External temperature for dynamic 5.0 -10.0 PC69 °C IS-R
setpoint maximum offset in Heating 41.0 14.0 °F
mode
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PC69 External temperature for dynamic 15.0 PC68 25.0 °C IS-R
setpoint offset annulment in Heating 59.0 77.0 °F
mode
PC89 Waiting time for motorized valve 30 0 999 Sec IS-R
PC90 Maximum machine power 100.00 0.00 100.00 % IS-R
PC9o1 Enable pump-down: 0 0 2 IS-R
0 : Disabled
1 : By time

2 : By pressure

PC92 Pump-down disabling threshold 1.5 0.0 5.0 Bar IS-R
21.7 72.5 psi
PC93 Compressor ignition delay from solenoid 60 0 999 Sec IS-R

valve opening

PCo94 Solenoid valve closing delay from 1 0 240 Sec IS-R

compressor switch-off

VENTILATION (IS-F)

PFO1 Exchanger regulation type: 0 (Auto.) 0 4 IS-F
0: Automatic

1: Speed 1 (par. PF61)
2: Speed 2 (par. PF62)
3: Speed 3 (par. PF63)
4: Speed 4 (par. PF64)

DEFROSTING (IS-D)

Pd10 Defrosting Cycle Compensation Type 4 0 4 IS-D
0: none
1: time

2: temperature
3: dynamic
4

: dynamic + time

Pd18 Holding time for defrost end 60 0 600 Sec CO-D

Pd21 External temperature for defrosting time 5.0 Pd22 20.0 °C IS-D
compensation offset annulment 68.0 °F

Pd22 External temperature for defrosting time -5.0 -30.0 Pd21 °C IS-D
maximum compensation offset -22.0 °F

Pd23 Maximum defrosting delay 3600 Pd05 9600 Sec I1S-D

Pd31 Condensate drain pan heater T° setpoint 3.0 -10.0 30.0 °C IS-D
during defrosting 37.4 14.0 86.0 °F
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Pd32 Condensate drain pan heater differential 5.0 0.0 20.0 °C IS-D
during defrosting 9.0 0.0 36.0 °F

PUMP AND FLOW SWITCH (IS-P)

PPO7 Pump switch off in defrost No (0) No (0) | YES (1) IS-P By
enabling
pump
switch-
off in
defrostin
g mode,
the anti-
freeze
will  be
determin
ed by
the low
transduc

er

PP11 Pump activation method: 2 0 2 I1S-P

0 - Pump always active with unit ON

1 - Pump active only on heat adjuster
request

2 - Pump active on heat regulation

request with Refresh Cycle

PP12 Pump delay before the refresh cycle 5 1 99 Min IS-P
PP13 Pump switch on time during the Refresh 2 1 99 Min I1S-P
Cycle
PP15 Number of days with pump in OFF mode 3 0 30 Gg I1S-P If
for the anti-grip function activation PP15=0
the
function
is not
active
PP16 Pump ON mode time during antigrip 30 5 999 Sec I1S-P
PP21 Source pump activation method: 0 0 2 I1S-P

0 - Pump always active with unit ON

1 - Pump active only on heat adjuster
request

2 - Pump active on heat regulation

request with Refresh Cycle
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PP31 Solar panels regulation probe: 0 0 1 I1S-P
0 - Input
1 - Output
PP32 Solar panels pump activation delta 5.0 PP33 20.0 °C I1S-P
9.0 36.0 °F
PP33 Solar panels pump deactivation delta 3.0 0.0 PP32 °C IS-P
5.5 °F
PP34 Pump switch on time during the Refresh 2 0 999 Min I1S-P
Cycle
PP35 Pump delay before the refresh cycle 5 0 999 Min IS-P
PP36 High temperature setpoint in DHW 70.0 0.0 90.0 °C IS-P
158.0 32.0 194.0 °F
PP37 High temperature differential in DHW 10.0 0.0 20.0 °C I1S-P
18.0 36.0 °F
PP38 High temperature setpoint solar panels 100.0 0.0 130.0 °C IS-P
212.0 32.0 266.0 °F
PP39 High temperature differential solar 10.0 0.0 20.0 °C I1S-P
panels 18.0 36.0 °F

ANTI-LEGIONELLA (IS-L)

PLO1 Enabling of anti-legionella cycle: 0 0 1 IS-L
0: disabled
1: enabled
PLO2 Power ON interval to perform an anti- 7 1 60 Gg IS-L Power
legionella cycle ON, not
effective
operatio
n
PLO3 Enables an anti-legionella cycle at Power 0 0 1 IS-L
ON
0: disabled
1: enabled
PLO4 Maximum duration of the anti-legionella 120 1 999 Min IS-L
cycle
PLOS Anti-legionella setpoint 70.0 SPB1 80.0 °C IS-L
158.0 176.0 °F

AUXILIARY HEATING (IS-A)

Pro6 Auxiliary heating set in defrosting mode 15.0 0.0 70.0 °C IS-A
59.0 32.0 158.0 °F
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Pro7 Neutral area aux. heating in defrosting 5.0 0.1 10.0 °C IS-A
mode 9.0 0.1 18.0 °F
Pro8 Auxiliary heating priority 0 0 4 0 IS-A Only the
0: Disabled enabled
1: Resistor then boiler in integration auxiliary
mode (the resistor remains on when heating
the boiler is switched on) steps
2: Resistor then boiler in replacement are
mode (the resistor switches off when activated
the boiler is switched on)
3: Boiler then resistor in integration
mode (the boiler remains on when
the resistor is switched on)
4: Boiler then resistor in replacement
mode (the boiler switches off when
the resistor is switched on)
Pro9o Aux. heating step first activation delay 60 0 600 60 I1S-A
(resistor or boiler)
Pri0 Aux. heating step second activation 60 0 600 60 I1S-A
delay (resistor or boiler)
Pri1 Aux. heating step third activation delay 60 0 600 60 IS-A
(resistor or boiler)
Pri2 Plant water low temperature aux. 30.0 0.0 70.0 30.0 IS-A
heating set 86.0 32.0 158.0 86.0
Pri3 Plant water low temperature aux. 5.0 0.1 10.0 5.0 IS-A
heating neutral area 9.0 0.1 18.0 9.0
Pri4 Plant water low temperature aux. 60 1 600 60 I1S-A
heating delay
Pr22 DHW tank resistor set in defrosting 30.0 10.0 70.0 30.0 IS-A
mode 86.0 50.0 158.0 86.0
Pr23 DHW tank resistor differential in 10.0 0.0 20.0 10.0 IS-A
defrosting mode 18.0 0.0 36.0 18.0
Pr24 DHW resistor activation delay integrated 30 0 999 30 IS-A
to the heat pump
Pr25 Delay set not reached for aux. heating 20 0 999 20 IS-A

AUXILIARY OUTPUTS (IS-U)*
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PUO1 Kind of auxiliary 1 regulation: 0 0 3 1S-U
0: Cooling
1: Heating
2: Direct
3: Reverse
PU02 Cooling setpoint auxiliary 1 regulation 14.0 -50.0 302.0 IS-U
PUO3 Auxiliary 1 regulation cooling 2.0 0.0 36.0 1S-U
differential
PUO4 Auxiliary 1 output minimum value 0.0 0.0 100.0 % IS-U
PUO5 Auxiliary 1 output maximum value 100.0 0.0 100.0 % 1S-U
PUO6 Kind of analogue regulation auxiliary 1: 1 0 1 IS-U

0: Minimum at unit ON
1: Enabling step

PUO7 Enable regulation also with unit OFF: 0 0 1 1S-U
0: Disabled
1: Enabled

PUO8 Regulation probe auxiliary 1: 0 0 18 1S-U
: Disabled

: Inlet tmperature

: Outlet temperature

: Upper part DHW temperature
. Lower part DHW temperature
: Outdoor temperature

: Coil 1 temperature

: Coil 2 temperature

: Source outlet temperature

© 00 N O U1l A W N R O

: SP inlet temperature

-
o

: SP outlet temperature

[y
[y

: Compressor discharging temp.

-
N

: Suction temperature

[y
w

: Condenser pressure

[
D

: Evaporator pressure
: AUX1 probe
: AUX2 probe

: Power limitation

e
N O U

18: Source inlet temperature

PUO9 Heating setpoint auxiliary 1 regulation 36.0 -50.0 302.0 1S-U

PU10 Auxiliary 1 regulation heating 2.0 0.0 36.0 1S-U
differential

PU11 Auxiliary 1 alarm delay 10 0 999 Sec 1S-U
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PU21 Kind of auxiliary 2 regulation: 0 0 3 1S-U
0: Cooling
1: Heating
2: Direct
3: Reverse
PU22 Cooling setpoint auxiliary 2 regulation 14.0 -50.0 302.0 IS-U
PU23 Auxiliary 2 regulation cooling 2.0 0.0 36.0 1S-U
differential
PU24 Auxiliary 2 output minimum value 0.0 0.0 100.0 % IS-U
PU25 Auxiliary 2 output maximum value 100.0 0.0 100.0 % 1S-U
PU26 Kind of analogue regulation auxiliary 2: 1 0 1 IS-U

0: Minimum at unit ON
1: Enabling step

PU27 Enable regulation also with unit OFF: 0 0 1 1S-U
0: Disabled
1: Enabled

PU28 Regulation probe auxiliary 2: 0 0 18 1S-U
: Disabled

: Inlet tmperature

: Outlet temperature

: Upper part DHW temperature
. Lower part DHW temperature
: Outdoor temperature

: Coil 1 temperature

: Coil 2 temperature

: Source outlet temperature

© 00 N O U1l A W N R O

: SP inlet temperature

-
o

: SP outlet temperature

[y
[y

: Compressor discharging temp.

-
N

: Suction temperature

[y
w

: Condenser pressure

[
D

: Evaporator pressure
: AUX1 probe
: AUX2 probe

: Power limitation

e
N O U

18: Source inlet temperature

PU29 Heating setpoint auxiliary 2 regulation 36.0 -50.0 302.0 1S-U

PU30 Auxiliary 2 regulation heating 2.0 0.0 36.0 1S-U
differential

PU31 Auxiliary 2 alarm delay 10 0 999 Sec 1S-U

ALARM (IS-S)
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PAO1 Anti-freeze set for unit switch-on in 5.0 PAO3 10.0 °C IS-S
Heating mode 41.0 50.0 °F
PAO2 Anti-freeze differential 2.0 0.1 10.0 °C IS-S
3.6 0.2 18.0 °F

PAO3 Anti-freeze alarm set 3.0 -30.0 PAO1 °C IS-S
37.4 -22.0 °F

PAO4 Anti-freeze alarm differential 2.0 0.1 10.0 °C IS-S
3.6 0.2 18.0 °F

PA14 Antefreeze pre alarm set 5.0 PAO3 10.0 °C IS-S
41.0 50.0 °F

PA15 Antifreeze pre alarm differential 2.0 0.1 10.0 °C IS-S
3.6 0.1 18.0 °F

PA80 Compressor operating time alarm YES (1) No (0) | YES (1) 1S-S

enabling

PA81 Pump operating time alarm enabling YES (1) No (0) | YES (1) IS-S

PA82 Fan operating time alarm enabling YES (1) No (0) | YES (1) 1S-S

PA83 Enabling of defrosting end alarm No (0) No (0) | YES (1) IS-S

OTHER PARAMETERS (1S-V)

PHO1 Start of low pressure transducer scale 0.0 -1.0 PHO2 Bar I1S-v
0.0 -14.5 psi

PHO2 Low pressure transducer high full scale 20.0 PHO1 15.0 Bar 1S-V
290.0 217.5 psi

PHO3 Start of high pressure transducer scale 0.0 -1.0 PHO4 Bar 1S-V
0.0 -14.5 psi

PHO4 High pressure transducer high full scale 50.0 PHO3 60.0 Bar IS-v
725.0 870.0 psi

PHO5 3-way valve forcing towards the plant Yes (1) No (0) Yes (1) 1S-V

due to anti-freeze alarm

PHO6 Defines the unit switch off method: 0 0 4 1S-V

0 = From ESC key (m)

1 = From Digital Input

2 = From Key and from Digital Input
3 = From Supervisor

4 = From Key and from Supervisor

Page 91 of 130



EVCO S.p.A. c-pro 3 micro HPRU | Application manual ver. 4.0 | Code 144CP3UHE404
Code Parameter description Default Min Max U.M. Menu Notes
PHO7 Defines the changeover method: 0 0 5 IS-V |The
0 = Disabled changeo
1 = From Digital Input ver from
2 = From external temperature probe keyboar
3 = From regulation probe d
4 = From auxiliary probe (User/M
5 = From Supervisor ode
Menu) is
always
active
but
never
has
priority
over
other
modes.
PHO9 Language: 1 0 1 1S-V
0 = English
1 = Italian
PH10 CAN baudrate 3 1 4 IS-v
1= 20K
2= 50K
3= 125K
3= 500K
PH11 Board MODBUS address 1 1 247 1S-Vv
PH12 Communication Baud Rate for the board 3 1 4 IS-V
(1=2400, 2=4800, 3=9600, 4=19200)
PH13 MODBUS parity (0=none, 1=0dd, 2 0 2 1S-V
2=Even)
PH14 StopBit MODBUS (0=1bit, 1=2bit) 0 0 1 I1S-v
PH15 Restore the parameters factory default No (0) No (0) Yes (1) 1S-V Wait for
0 value
to be
read
again at
the end
of
restore
PH16 Start of scale power limitation probe 0.0 0.0 PH17 % 1S-V
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PH17 End of scale power limitation probe 100.0 PH16 100.0 % 1S-V
PH18 Cancel hystorical No (0) No (0) Si (1) 1S-v
PH29 Enabling of dynamic Setpoint No (0) No (0) Yes (1) 1S-V
PSd3 Installer Password -2 -999 9999 IS-v

MANUFACTURER PARAMETERS (CO)

SETTINGS PARAMETERS (CO-I)

PG00 Machine type: 0 0 1 CO-1
0= Standard
1= With Domestic Hot Water

PGO1 Enables EVDRIVEO3 superheat: 0 0 1 CO-1
0= Disabled
1= Enabled

PG02 Compressors type: 3 0 5 CO-I

0= compressor 1 OnOff

1= compressor 2 OnOff

2= compressor 3 OnOff

3=modulating compressor 1

4=1 modulating compressor + 10nOff
5=1 modulating compressor + 20nOff

PGO03 Compressor models: 0 0 7 CO-1
0= SANYO C-SDP205H02B
1= TOSHIBA DA422A3F-27M
2 = LG ARO55VAD

3 = LG GJT240DAA.A11EMB
4 = LG GKT141DAA_EMB

5 = LG GPT425DAA A11EMB
6 = BOCK HGX34e/215-4 S
7 = BRISTOL V80J503MB2A

PG04 Inverter 0 0 1 CO-1
0= Disabled
1= Enabled

PGO06 Enables EVDRIVEO3 hot gas bypass: 0 0 1 CO-1
0= Disabled
1= Enabled

COMPRESSOR PARAMETERS (CO-C)

PC03 Switch-on time between 2 compressors 10 0 999 Sec Co-C
PC04 Compressor minimum switch-on time 20 0 999 Sec CO-C
PCO5 Compressor minimum switch-off time 120 0 999 Sec Co-C
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PC06 Minimum time between two switch-ons 360 0 999 Sec CO-C

of the same compressor

PCO07 Enabling of compressor safety device 1 0 1 CO-C

times by-pass in changeovers

PCO8 Compressor minimum switch-off time 30 0 999 Sec CO-C
during changeover of the cycle inversion

valve for DHW operation (from cooling)

PCO09 Machine OFFc minimum time during the 5 0 999 Min CO-C

operating mode change

PC10 Compressor status in probe error mode 0 0 1 COo-C
0: OFF - off
1: ON -on

PC11 Switch-off time between 2 compressors 20 0 999 Min CO-C

PC13 Switch-on time between 2 compressors 5 0 999 Sec CO-C
in defrost

PC54 Hot gas by-pass activation maximum 30 1 999 Sec CO-C
time

PC55 Hot gas by-pass deactivation maximum 30 1 999 Sec CO-C
time

REGULATION PARAMETERS (CO-R)

PC15 Regulation neutral area minimum value 1.0 0.1 PC16 °C CO-R
1.8 °F

PC16 Regulation neutral area maximum value 10.0 PC15 20.0 °C CO-R
18.0 36.0 °F

PC21 Cooling setpoint minimum value 5.0 -30.0 PC22 °C CO-R
41.0 -22.0 °F

PC22 Cooling setpoint maximum value 10.0 PC21 40.0 °C CO-R
50.0 104.0 °F

PC23 Heating setpoint minimum value 30.0 20.0 PC24 °C CO-R
86.0 68.0 °F

PC24 Heating setpoint maximum value 45.0 PC23 80.0 °C CO-R
113.0 176.0 °F

PC34 Percentage power supplied by the 100.00 0.00 100.00 % CO-R

modulating compressor

PC35 Percentage power expressed by the first 0.00 0.00 100.00 % CO-R

compressor OnOff
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PC36 Percentage power expressed by the 0.00 0.00 100.00 % CO-R
second compressor OnOff
PC49 Enables modulating compressor output Yes (1) No (0) | Yes (1) CO-R
modulation control from PRS (par
PC46/PC47)
PC50 Type of by-pass: 2 0 3 CO-R
0= Disabled
1= Chiller mode
2= HP mode
3= Always
PC51 Pressure set for by-pass (chiller) 5.0 0.1 15.0 Bar CO-R
72.5 217.5 psi
PC52 Pressure set for by-pass (HP) 5.0 0.1 15.0 Bar CO-R
72.5 217.5 psi
PC53 Low pressure differential for 2.0 0.1 5.0 Bar CO-R
partialisation in cooling mode 29.0 72.5 psi
PC80 Required power limit value (unloading) 100,0 0,0 100,0 % CO-R |If
when using the modulating compressor PC80=1
00% the
function
is
disabled
PC81 Power limitation set (unloading) in 25,0 SPC1 PA27 °C CO-R
cooling mode 29,0 °F
PC82 Power limitation set (unloading) in 15,0 PA26 SPH1 °C CO-R
heating mode 29,0 °F
PC83 Unloading power limitation differential 5,0 0.0 20.0 °C CO-R
9.0 36.0 °F
PC85 Modulating compressor oil return 0 0 2 CO-R
management mode:
0=Disabled
1=0nly modulating mode
2=Modulating and OnOff mode
PC86 Holding time below minimum threshold 5 0 999 Min CO-R
for oil return activation
PC87 Modulating compressor maximum speed 60 0 999 Sec CO-R
forcing time for oil return activation
PC88 Revolution minimum threshold for oil 40.0 PC32 100.0 % CO-R
return activation

VENTILATION (CO-F)
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PF02 Enabling of fans only if the compressor No (0) No (0) Yes (1) CO-F
is on
PFO3 Enabling of ventilation during defrosting No (0) No (0) | Yes (1) CO-F
PFO4 External temperature set for ventilation 5.0 0.0 20.0 °C CO-F
in dripping mode 41.0 32.0 68.0 °F
PF10 Fans forcing if in alarm mode on the 0.0 0.0 100.0 % CO-F

condensation probe

PF11 Ventilation set in cooling mode 20.0 5.0 45.0 Bar CO-F
290.0 72.5 652.5 psi

PF12 Ventilation band in cooling mode 12.0 0.1 15.0 Bar CO-F
174.0 1.5 217.5 psi

PF14 Forcing set at maximum in cooling mode 26.0 15.0 45.0 Bar CO-F
377.0 217.5 652.5 psi

PF15 Forcing differential at maximum in 2.0 0.1 5.0 Bar CO-F
cooling mode 29.0 1.5 72.5 psi

PF16 Maximum ventilation linear regulation 30.0 0 PF32 % CO-F

lower limit in cooling mode

PF17 Maximum ventilation regulation upper 100.0 PF31 100.0 % CO-F

limit in cooling mode

PF18 Enabling of regulation below ventilation Yes (1) No (0) | Yes (1) CO-F
minimum limit, maximum in cooling
mode
PF19 Switch-off differential below ventilation 2.0 0.0 5.0 Bar CO-F
minimum limit, maximum in cooling 29.0 0.0 72.5 psi
mode
PF21 Ventilation set in heating mode 9.0 0.5 15.0 Bar CO-F
130.5 7.3 217.5 psi
PF22 Ventilation band in heating mode 2.0 0.1 15.0 Bar CO-F
29.0 1.5 217.5 psi
PF24 Forcing set at maximum in heating 3.2 0.5 20.0 Bar CO-F
mode 46.4 7.3 290.0 psi
PF25 Forcing differential at maximum in 0.5 0.1 5.0 Bar CO-F
heating mode 7.3 1.5 72.5 psi
PF26 Inverter minimum value 0.0 0.0 50.0 0.0 CO-F
PF27 Speed-up time on fan switch-on 4 0 999 4 CO-F
PF31 Ventilation linear regulation lower limit 30.0 0 PF32 30.0 CO-F
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PF32 Ventilation regulation upper limit 80.0 PF31 100.0 80.0 CO-F
PF33 Enabling of regulation below ventilation Yes (1) No (0) | Yes (1) CO-F

minimum limit
PF34 Switch off differential below ventilation 2.0 0.0 5.0 Bar CO-F
minimum limit 29.0 0.0 72.5 psi
PF36 Enables condensation fans pre-start for No (0) No (0) Yes (1) CO-F
high external temperatures
PF37 External temperature probe for 30.0 20.0 40.0 °C CO-F
condensation fan pre-start 86.0 68.0 104.0 °F
PF38 Fans pre-start speed 50.0 0 100.0 % CO-F
PF39 Compressors delay from condensation 5 0 999 sec CO-F
fan pre-start
PF51 Ventilation set in defrost mode 20.0 5.0 45.0 Bar CO-F
290.0 72.5 652.5 psi
PF52 Ventilation band in defrost mode 4.0 0.1 15.0 Bar CO-F
58.0 1.5 217.5 psi
PF54 Forcing set at maximum in defrost mode 26.0 15.0 45.0 Bar CO-F
377.0 217.5 652.5 psi
PF55 Forcing differential at maximum in 2.0 0.1 5.0 Bar CO-F
defrost mode 29.0 1.5 72.5 psi
PF56 Enabling of regulation below Yes (1) No (0) Yes (1) CO-F
ventilation minimum limit, maximum
in cooling mode
PF57 Switch-off differential below 2.0 0.0 5.0 Bar CO-F
ventilation minimum limit, maximum 29.0 0.0 72.5 psi
in cooling mode
PF58 Maximum ventilation regulation upper 100.0 PF59 100.0 % CO-F
limit in defrost mode
PF59 Maximum ventilation linear regulation 30.0 0.0 PF58 % CO-F
lower limit in defrost mode
PF60 Condensation type: 0 0 2 CO-F
0: Fan (air)
1: Water not reversible (mod. pump)
2: Water reversible (mod. pump)
PF61 Speed 1 in fixed regulation mode 20.0 0.0 100.0 % CO-F |Con
PFO1 =
1
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PF62 Speed 2 in fixed regulation mode 40.0 0.0 100.0 % CO-F |Con
PFO1 =
2
PF63 Speed 3 in fixed regulation mode 60.0 0.0 100.0 % CO-F |Con
PFO1 =
3
PF64 Speed 4 in fixed regulation mode 80.0 0.0 100.0 % CO-F |Con
PFO1 =
4
PF65 Ventilation forcing time for low pressure 0 0 99 Min CO-F
alarm
PF66 Pre ventilation speed 100.00 PF26 100.00 % CO-F
PF67 Integral time fans regulation 0 0 999 Sec CO-F
PF68 Derivative time fans regulation 0 0 999 Sec CO-F
DEFROSTING (CO-D)
PdO1 Probe selection for defrost start up 1 1 3 CO-D
1: Evaporation temperature
2: Coil temperature probe (medium
value)
3: Coil temperature probe (lower value)
Pd02 Defrost start up pressure set -5,0 Pd14 20,0 °C CO-D
23,0 68,0 °F
Pd03 Scelta sonda per la fine dello 1 1 4 CO-D
sbrinamento
1: Temperatura di evaporazione
2: Condensation transducer
3: Coil temperature probe (medium
value)
4: Coil temperature probe (lower value)
Pd04 Defrosting end temperature set 15.0 0.0 99.0 °C CO-D
59.0 32.0 210.0 °F
Pd05 Defrosting delay 1200 0 Pd23 Sec CO-D
Pd06 Defrosting maximum time 300 60 1200 Sec CO-D
Pd07 Compressor stop before defrosting 30 0 600 Sec CO-D
Pd08 Dripping duration 30 0 600 Sec CO-D
Pdi1 Project delta between external 5.0 0.0 50.0 °C CO-D
temperature and evaporation 9.0 0.0 90.0 °F
temperature
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Code Parameter description Default Min Max U.M. Menu Notes

Pd12 Pressure delta for dynamic defrosting 10.0 0.0 50.0 Bar CO-D
50.0 0.0 90.0 psi

Pd13 Settling time after defrosting (self- 5 0 99 Min CO-D

learning)

Pd14 Forced defrosting set -25.0 -40.0 Pd02 °C CO-D
-13.0 -40.0 °F

Pd15 Forced defrosting differential 5.0 0.0 30.0 °C CO-D
9.0 0.0 54.0 °F

Pd16 Forced defrosting delay 60 0 999 Sec CO-D

Pd17 Differential for defrosting count reset 10.0 0.0 30.0 °C CO-D
18.0 0.0 54.0 °F

Pd19 Defrost start set minimum limit -40.0 -40.0 Pd02 °C CO-D
-40.0 -40.0 °F

Pd30 Enables condensate drain pan heater No (0) No (0) | Yes (1) CO-D

during defrosting

PUMP AND FLOW SWITCH (CO-P)

PP04 Minimum delay between pump switch- 60 0 999 Sec CO-P

on and compressor switch-on

PPO5 Minimum delay between compressor 60 0 999 Sec CO-P
switch-off and pump switch-off

PP0O6 Pump switch-off time for 3-way valve 60 0 999 Sec CO-P
changeover
PP0O9 Pumps operating time with flow switch 30 0 999 Sec CO-P

alarm active

PP10 Pump operating time with output water 15 0 999 Sec CO-P

low temperature (anti-freeze alarm)

ANTI-LEGIONELLA PARAMETERS (CO-L)

PLO8 Anti-legionella maintenance time 5 1 999 Min CO-L

AUXILIARY HEATING PARAMETERS (CO-A)
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Code Parameter description Default Min Max U.M. Menu Notes
Pro4 Enabling of aux. heating for anti-freeze 1 0 1 CO-A | After
in cooling mode having
switched
the
compres
sors off
with
Pr09 -
11
delays
Pro5 Enabling of aux. heating in defrosting 0 0 1 CO-A
mode
Pri5 Aux. heating operation for operating 2 0 3 CO-A |Also
limit DHW
0 = Disabled
1 = Integration

2

3 = Replacement

Integration then replacement

Pri6 Aux. heating (external air) set in 0.0 -30.0 10.0 °C CO-A
integration mode for operating limit 32.0 -22.0 50.0 °F

Pri7 Aux. heating differential in integration 10.0 0.0 20.0 °C CO-A
mode for operating limit 18.0 0.0 36.0 °F

Pri8 Aux. heating (external air) set in -10.0 -30.0 10.0 °C CO-A
replacement mode for operating limit 14.0 -22.0 50.0 °F

Pri9 Aux. heating differential in replacement 10.0 0.0 20.0 °C CO-A
mode for operating limit 18.0 0.0 36.0 °F

Pr20 Compressor rehabilitation for 1 0 1 CO-A

resistor/boiler circuit breaker
0 = Compressor disabled

1 = Compressor enabled

Pr28 Use of anti-freeze heater: 3 0 3 CO-A
0=No

1=0Only heater DO

2=0nly unit switch-on (Winter Mode)

3=Heater + Unit Switch-on
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Code Parameter description Default ‘ Min ‘ Max ‘ U.M. ‘ Menu ‘ Notes

ALARM (CO-S)

PAO5 Anti-freeze alarm delay 30 0 999 Sec CO-S
PAO6 Anti-freeze setpoint during defrosting 3.0 PAO8 15.0 Bar CO-S |For
43.5 217.5 psi pump
activatio
PAO7 Anti-freeze differential during defrosting 1.0 0.1 4.0 Bar CO-S vat
if
14.5 1.5 58.0 psi n !
PP07=1
PAO8 Anti-freeze  alarm  setpoint  during 1.0 0.0 PAO6 Bar CO-S
defrosting 14.5 0.0 psi
PAO9 Anti-freeze alarm differential during 1.0 0.1 4.0 Bar CO-S
defrosting 14.5 1.5 58.0 psi
PA10 Flow alarm bypass on activation of the 30 1 999 Sec CO-S
pump
PA11 Flow alarm delay in normal operating 10 1 999 Sec CO-S
mode
PA12 Number of flow alarm 5 0 10 CO-S

interventions/alarm for manual reset

PA19 Probe error signal delay time 10 0 240 Sec CO-S
PA20 Consequence of a temperature alarm: 0 0 3 Sec CO-S
0 = Disabled
1 = Signal only

2 = Machine block on automatic reset
3= Machine block on first automatic and

then manual reset

PA21 Maximum time in temperature alarm for 5 0 99 Min CO-S

manual reset

PA22 Temperature alarm return differential 2.0 0.1 10.0 °C CO-S
3.6 0.2 18.0 °F
PA23 Temperature alarm intervention delay 30 1 999 Sec CO-Ss
PA24 Temperature alarms bypass on switch 15 0 999 Sec CO-S
on
PA25 High temperature alarm set in heating 50.0 SPH1 80.0 °C CO-S
mode 122.0 176.0 °F
PA26 Low temperature alarm set in heating 10.0 0.0 SPH1 °C CO-S
mode 50.0 32.0 °F
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Code Parameter description Default Min Max U.M. Menu Notes
PA27 High temperature alarm set in cooling 30.0 SPC1 99.0 °C CO-S
mode 86.0 210.0 °F
PA28 Low temperature alarm set in cooling 6.0 PAO1 SPC1 °C CO-S
mode 42.8 °F
PA29 High temperature alarm set in DHW 60.0 SPB1 70.0 °C CO-S
mode 140.0 158.0 °F
PA30 Low temperature alarm set in DHW 25.0 20.0 SPB1 °C CO-S
mode 77.0 68.0 °F
PA31 High temperature alarm set in anti- 70.0 SPB1 95.0 °C CO-S
legionella mode 158.0 203.0 °F
PA38 Enables RTC alarm No (0) No (0) Si (1) CO-S
PA39 RTC alarm type Auto (0) Auto (0) |Manu (1) CO-S
PA40 Low pressure alarm set in cooling mode 3.0 PA45 PA50 Bar CO-S
43.5 psi

PA41 Low pressure alarm differential in 1.0 0.1 4.0 Bar CO-S
cooling mode 14.5 1.5 58.0 psi

PA42 Low pressure alarm by-pass at 120 0 999 Sec CO-S

compressor switch-on

PA43 Number of low pressure alarms per hour 3 0 5 CO-S

for manual reset

PA44 Low pressure alarm enabling during by- 2 0 3 CO-S
pass

0 = Disabled

1 = Cooling Only

2 = Heating Only (DHW included)

3 = Both operating modes

PA45 Low pressure alarm set during bypass 1.0 0.1 PA40 Bar CO-S
14.5 1.5 psi

PA46 Low pressure alarm differential during 0.5 0.1 4.0 Bar CO-S
bypass 7.3 1.5 58.0 psi

PA47 Low pressure alarm delay on 5 0 PA42 Sec CO-S

compressor start-up

PA48 High pressure alarm set 42.0 PA52 45.0 Bar CO-S
609.0 652.5 psi

PA49 High pressure alarm differential 7.0 0.1 10.0 Bar CO-S
101.5 1.5 145.0 psi

PA50 Cooling low pressure pre alarm set 4.0 PA40 10.0 Bar CO-S
58.0 145.0 psi
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Code Parameter description Default Min Max U.M. Menu Notes

PA51 Low pressure pre alarm differential 0.5 0.1 4.0 Bar CO-S
7.3 1.5 58.0 psi

PA52 High pressure pre alarm set 37.0 16.0 PA48 Bar CO-S
536.5 232.0 psi

PAS53 High pressure alarm differential 5.0 0.1 10.0 Bar CO-S
72.5 1.5 145.0 psi

PA54 Percentage decrease in power in pre 5.00 0 100.00 % CO-S

alarm

PA55 Pre-alarm zone activation / release time 10 1 999 Sec CO-S

PA56 Low pressure alarm delay 10 0 999 Sec CO-S

PA66 Solar panels pump circuit breaker alarm 10 0 999 Sec CO-S

activation delay

PA67 Solar panels pump circuit breaker alarm| Manual (1) | Auto (0) | Manual CO-S
reset type (1)
0: Automatic
1: Manual

PA68 Source pump circuit breaker alarm 10 0 999 Sec CO-S

activation delay

PA69 Source pump circuit breaker alarm reset| Manual (1) | Auto (0) | Manual CO-S
type (1)
0: Automatic
1: Manual

PA70 Compressor circuit breaker alarm 10 0 999 Sec CO-S

activation delay

PA71 Compressors circuit breaker alarm reset| Manual (1) | Auto (0) | Manual CO-S
type (1)
0: Automatic
1: Manual

PA72 Fans circuit breaker alarm activation 10 0 999 Sec CO-S
delay

PA73 Fans circuit breaker alarm reset type Manual (1) | Auto (0) | Manual CO-S
0: Automatic (1)
1: Manual

PA74 Pump circuit breaker alarm activation 10 0 999 Sec CO-S
delay

PA75 Pump circuit breaker alarm reset type Manual (1) | Automati| Manual CO-S
0: Automatic c (0) (1)
1: Manual
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Code Parameter description Default Min Max U.M. Menu Notes

PA76 Boiler circuit breaker alarm activation 10 0 999 Sec CO-S
delay

PA77 Boiler circuit breaker alarm reset type Manual (1) | Auto (0) | Manual CO-S
0: Automatic (1)
1: Manual

PA78 Resistor circuit breaker alarm activation 10 0 999 Sec CO-S
delay

PA79 Resistor circuit breaker alarm reset type | Manual (1) | Auto (0) | Manual CO-S
0: Automatic (1)
1: Manual

PA84 Enable unit lock in case of fan circuit 1 0 2 CO-S
breaker alarm
0: No
1: Only in winter mode
2: Always

PA85 Discharge gas high temperature alarm 90,0 70.0 140.0 °C CO-S
set 194,0 158.0 284.0 °F

PA86 Discharge gas high temperature alarm 20,0 10.0 30.0 °C CO-S
differential 36,0 18.0 54.0 °F

PA87 Discharge gas high temperature alarm 30 0 999 Sec CO-S
activation delay

PA88 Number of high temperature exhaust 3 0 5 CO-S
gas alarms now for manual reset

PA89 Number of high pressure alarms per 3 0 5 CO-S
hour for manual reset

PA90 Number of low start-up pressure alarms 3 0 5 CO-S
per hour for manual reset

PA91 Number of envelope alarms now for 3 0 5 CO-S
manual reset

PA92 Water level alarm bypass when the unit 30 1 999 Sec CO-S
is turned on

PA93 Water level alarm delay 10 1 999 Sec CO-S

PA94 Number of water level alarms per hour 5 0 10 CO-S
for manual reset

PA95 Pump stop in high pressure alarm Si (1) No (0) Si (1) CO-S

PA96 Low pressure alarm setpoint in heating 3.6 PA45 PA97 Bar CO-S
mode 52.2 psi
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Code Parameter description Default Min Max U.M. Menu Notes

PAS7 Low pressure pre-alarm setpoint in 5.6 PA96 10.0 Bar CO-S
heating 81.2 145.0 Psi

OTHER PARAMETERS (CO-V)

PH31 Kind of refrigerant (conversion| 6 (R-410A) 0 19 CO-V
temperature-pressure):
: R-22

1 R-134A

: R-402A

: R-404A

: R-407A

: R-407C

: R-410A

1 R-417A

: R-422A

: R-422D

: R-507A

: R-744

: R-438A

: R-401B

: R-290

: R-717

: R-1270

: R-32

: R-407F

: R-1234ZE

© 00 N O 1 A W N B O

S e T e T e e e
© 00 N O 1 A W N H O

Page 105 of 130



EVCO S.p.A. c-pro 3 micro HPRU | Application manual ver. 4.0 | Code 144CP3UHE404

23.2 Configuration parameters of c-pro 3 micro HPRU

EVCM PARAMETERS (CO-V)

PVO1 SH Setpoint (1) 6.0 3.0 25.0 K CO-v
PV02 LoSH Setpoint (1) 2.0 1.0 3.0 K Co-Vv
PV03 HiSH Setpoint (1) 15.0 10.0 40.0 K CO-Vv
PV04 LOP Setpoint (1) -40.0 -40.0 40.0 K CO-v
PV0O5 MOP Setpoint (1) 40.0 -40.0 40.0 K COo-v
PV06 PID - proportional band (1) 7.0 1.0 100.0 K COo-v
PV07 PID - integral time (1) 120 0 999 sec Co-Vv
PV08 PID - derivative time (1) 120 0 999 sec CO-v
PV09 Start-up delay (1) 5 1 255 sec CO-v
PV10 Start-up position (1) 50.00 0.00 100.00 % COo-Vv
PV11 SH Setpoint (2) 6.0 3.0 25.0 K CO-V
10.8 5.4 45.0 R
PV12 LoSH Setpoint (2) 2.0 1.0 3.0 K CO-V
3.6 1.8 5.4 R
PV13 HiSH Setpoint (2) 15.0 10.0 40.0 K CO-V
27.0 18.0 72.0
PV14 LOP Setpoint (2) -40.0 -40.0 40.0 K CO-V
-72.0 -72.0 72.0
PV15 MOP Setpoint (2) 40.0 -40.0 40.0 K CO-V
72.0 -72.0 72.0
PV16 PID - proportional band (2) 7.0 1.0 100.0 K CO-V
12.6 1.8 180.0 R
PV17 PID - integral time (2) 120 0 999 sec Co-Vv
PV18 PID - derivative time (2) 120 0 999 sec CO-v
PV19 Start-up delay (2) 5 1 255 sec Co-Vv
PV20 Start-up position (2) 50.00 0.00 100.00 % CO-v
PV21 Stabilisation time 0 0 255 sec CO-Vv
PV22 Stabilisation position 100.00 0.00 100.00 % COo-Vv
PV23 Operating mode: 0 0 1 CO-V
0= SH algo
1= Manual
PV24 Manual position 0.00 0.00 100.00 % CO-v
PV25 SH parameters set: 0 0 1 CO-Vv
0= setl
1= set2
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PV26 Relay function: 6 0 8 CO-Vv
0= Disabled

1= Enabled: any alarm

2= Enabled: probe error
3= LoSH alarm

4= MOP alarm

5= valve alarm

6= solenoid valve

7= solenoid valve + alarms

8= resyncro

PVv27 Probe 3 type: 0 0 1 CO-V
0= NTC
1= PT1000

PVv28 Probe 4 type: 0 0 1 CO-V

0= 4-20 mA (0.5 - 8)
1=4-20 mA (0 - 30)
2= 0-5V (0 - 7)

3= 0-5V (0 - 25)

4= 0-5V (0 - 60)

5= scaling

PV29 Probe 1 type (Condenser pressure): 5 1 9 CO-V
1= PTC

2= NTC

3= 0..20mA
4= 4-20 mA
5= 0-5V

6= 0-10V
7= PT1000
8= NTC K2
9= NTC K3

PV30 Probe 2 type (T. discharge): 2 1 9 CO-Vv
1= PTC

2= NTC

3= 0..20mA
4= 4-20 mA
5= 0-5V
6=0-10V
7= PT1000
8= NTC K2
9= NTC K3

PV31 Ts offset 0.0 -10.0 10.0 K CO-v

PV32 Te offset 0.0 -10.0 10.0 K COo-v

PV34 Relay logic N.O. (0) | N.O.(0) | N.C. (1) CO-V

PV35 DI1 logic N.O. (0) | N.O.(0) | N.C. (1) CO-V
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PV36 DI2 logic N.O. (0) | N.O. (0) | N.C. (1) CO-V
PV37 DI3 logic N.O. (0) | N.O. (0) | N.C. (1) Co-V
PV60 Enables modulating SH (neutral zone) Yes (1) No (0) | Yes (1) CO-Vv
PV61 SH maximum set 15.0 3.0 25.0 K Co-v
PV62 SH minimum set 2.0 1.0 25.0 K COo-v
PV63 DSH maximum value 30.0 Pve4 50.0 K COo-v
PV64 DSH minimum value 20.0 0.0 Pv63 K COo-v
PV65 SH variation delay outside the neutral 5 1 60 Min CO-V
zone
PV66 SH negative variation above the zone 0.2 0.1 2.0 K CO-V
PV67 SH positive variation below the zone 1.0 0.1 2.0 K CO-Vv

CONFIG. I/0 (CO-0)

HAO01 Analogue Input 1 2 0 65 CO-0
(see AI values table)

HAO02 Analogue Input 2 5 0 65 CO-0

(see Al values table)

HAO03 Analogue Input 3 8 0 65 CO-0

(see Al values table)

HAO04 Analogue Input 4 1 0 55 CO-0
(see AI values table)

HAOS5 Analogue Input 5 6 0 55 CO-0

(see Al values table)

HA06 Analogue Input 6 3 0 55 CO-0
(see AI values table)

HAOQ7 Analogue Input 7 4 0 65 CO-0
(see AI values table)

HAO8 Analogue Input 8 10 0 65 CO-0

(see Al values table)

HAO09 Analogue Input 9 9 0 65 CO-0
(see AI values table)

HBO1 Digital Input 1 2 0 42 CO-0
(see DI values table)

HB02 Digital Input 2 8 0 42 CO-0

(see DI values table)

HBO3 Digital Input 3 14 0 42 CO-0
(see DI values table)

HBO4 Digital Input 4 22 0 42 CO-0

(see DI values table)
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HBOS5 Digital Input 5 20 0 42 CO-0

(see DI values table)

HBO06 Digital Input 6 38 0 42 CO-0
(see DI values table)

HBO7 Digital Input 7 4 0 42 CO-0

(see DI values table)

HBO8 Digital Input 8 0 0 42 CO-0

(see DI values table)

HBO09 Digital Input 9 0 0 7 CO-0
(see DI values table)

HCO1 Analogue Output 1 1 0 7 CO-0

(see AO values table)

HCO02 Analogue Output 2 2 0 9 CO-0
(see AO values table)

HCO03 Analogue Output 3 0 0 9 CO-0
(see AO values table)

HCO04 Analogue Output 4 0 0 5 CO-0

(see AO values table)

HCO05 Analogue Output 5 0 0 5 CO-0
(see AO values table)

HC06 Analogue Output 6 0 0 2000 CO-0
(see AO values table)

HCF1 PWM fan frequency 10 10 23 CO-0

HDO1 Digital Output 1 1 0 23 CO-0
(see DO values table)

HDO2 | Digital Output 2 2 0 23 Co-0

(see DO values table)

HDO3 Digital Output 3 5 0 23 CO-0
(see DO values table)

HDO04 Digital Output 4 6 0 23 CO-0

(see DO values table)

HDO5 Digital Output 5 3 0 23 CO-0

(see DO values table)

HDO06 Digital Output 6 12 0 23 CO-0
(see DO values table)

HDO7 Digital Output 7 0 0 23 CO-0

(see DO values table)

HDO8 Digital Output 8 0 0 42 CO-0
(see DO values table)
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HD09 Digital Output 9 0 0 23 CO-0
(see DO values table)
PSd4 Manufacturer Password -3 ‘ -999 ‘ 9999 ‘ ‘ co ‘
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24 LIST OF MODBUS VARIABLES

24.1 List of MODBUS variables c-pro 3 micro HPRU
Addr Addr |Name Value Min Max Mode
Base 0 | Base 1
0x0000 1 PMxx_EnSimulation 0 0 1 R/W
0x0001 2 PMxx_Simul_AIbatterial 8.2 -15.0 160.0 R/W
0x0002 3 PMxx_Simul_AIhigh 18.6 -145.0 625.5 R/W
0x0003 4 PMxx_Simul_Alscarico 64.7 -15.0 160.0 R/W
0x0004 5 PMxx_Simul_AISuction 72.1 -145.0 625.5 R/W
0x0005 6 PMxx_Simul_AI_acsHigh 10.7 -15.0 160.0 R/W
0x0006 7 PMxx_Simul_AI_acsLow 10.7 -15.0 160.0 R/W
0x0007 8 PMxx_Simul_AI_LP 6.2 -145.0 625.5 R/W
0x0008 9 PMxx_Simul_batt2 8.2 -15.0 160.0 R/W
0x0009 10 PMxx_Simul_Text 12.3 -15.0 160.0 R/W
0x000A 11 PMxx_Simul_Tin 16.4 -15.0 160.0 R/W
0x000B 12 PMxx_Simul_TinPS 16.4 -15.0 160.0 R/W
0x000C 13 PMxx_Simul_Tout 9.9 -15.0 160.0 R/W
0x000D 14 PMxx_Simul_ToutPS 9.9 -15.0 160.0 R/W
0x000E 15 PMxx_Simul_ToutSource 9.9 -15.0 160.0 R/W
0x000F 16 PMxx_Simul_Aux1 9.9 -15.0 160.0 R/W
0x0010 17 PMxx_Simul_Aux2 9.9 -15.0 160.0 R/W
0x0100 257 Packed_DI 0 0 65535 R/W
0x0101 258 Packed_logicDI 0 0 65535 R/W
0x0102 259 Packed_logicDI1 0 0 65535 R/W
0x0103 260 Packed_logicDI2 0 0 65535 R/W
0x0180 385 Packed_DO1 0 0 65535 R/W
0x0181 386 Packed_DO2 0 0 65535 R/W
0x0182 387 Packed_DO3 0 0 65535 R/W
0x0200 513 AI_Templngresso 0.0 -3276.8 3276.7 R/O
0x0201 514 AI_TempExt 0.0 -3276.8 3276.7 R/O
0x0202 515 Al_TemperaturaBatterial 0.0 -3276.8 3276.7 R/O
0x0203 516 AI_TempOut 0.0 -3276.8 3276.7 R/O
0x0204 517 AlI_HighPressCond 0.0 -3276.8 3276.7 R/O
0x0205 518 Al_TempScarico 0.0 -3276.8 3276.7 R/O
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0x0206 519 AI_Tsuction 0.0 -3276.8 3276.7 R/O
0x0207 520 AI_LowPressEvap 0.0 -3276.8 3276.7 R/O
0x0208 521 AI_ACShigh 0.0 -3276.8 3276.7 R/O
0x0209 522 AI_ACSlow 0.0 -3276.8 3276.7 R/O
0x020A 523 AI_TemperaturaBatteria2 0.0 -3276.8 3276.7 R/O
0x020B 524 AI_TempInPS 0.0 -3276.8 3276.7 R/O
0x020C 525 AI_TempOutPS 0.0 -3276.8 3276.7 R/O
0x020D 526 |AI_TempOutSource 0.0 -3276.8 3276.7 R/O
0x020E 527 |TCond_hpc 0.0 -3276.8 3276.7 R/O
0x020F 528 TEvap_lpe 0.0 -3276.8 3276.7 R/O
0x0210 529 AI_AUX1 0.0 -3276.8 3276.7 R/O
0x0211 530 AI_AUX2 0.0 -3276.8 3276.7 R/O
0x0280 641 out_AOfan 0.00 0.00 100.00 R/W
0x0281 642 | out_AOcmp 0.00 0.00 100.00 R/W
0x0282 643 | out_AO_Tank_Resistor 0.00 0.00 100.00 R/W
0x0283 644 | out_AO_Aux1 0.00 0.00 100.00 R/W
0x0284 645 out_AO_Aux2 0.00 0.00 100.00 R/W
0x0300 769 PackedAlarm1 0 0 65535 R/W
0x0301 770 PackedAlarm2 0 0 65535 R/W
0x0302 771 PackedAlarm3 0 0 65535 R/W
0x0303 772 BMS_AL1 0 0 1 R/W
0x0304 773 BMS_AL2 0 0 1 R/W
0x0305 774 BMS_ALO3 0 0 1 R/W
0x0306 775 BMS_AL4 0 0 1 R/W
0x0307 776 BMS_ALS 0 0 1 R/W
0x0308 777 BMS_AL6 0 0 1 R/W
0x0309 778 BMS_AL7 0 0 1 R/W
0x030A 779 BMS_AL9 0 0 1 R/W
0x030B 780 BMS_AC21[0] 0 0 1 R/W
0x030C 781 BMS_AC21[1] 0 0 1 R/W
0x030D 782 BMS_AC21[2] 0 0 1 R/W
0x030E 783 BMS_AC24 0 0 1 R/W
0x030F 784 BMS_AC25 0 0 1 R/W
0x0310 785 BMS_AC26 0 0 1 R/W
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0x0311 786 BMS_AC27 0 0 1 R/W
0x0312 787 BMS_AC28 0 0 1 R/W
0x0313 788 BMS_AC29 0 0 1 R/W
0x0314 789 BMS_AC30 0 0 1 R/W
0x0315 790 BMS_AL10 0 0 1 R/W
0x0316 791 BMS_AL11 0 0 1 R/W
0x0317 792 BMS_AL12 0 0 1 R/W
0x0318 793 BMS_AL14 0 0 1 R/W
0x0319 794 BMS_AL17 0 0 1 R/W
0x031A 795 BMS_AL19 0 0 1 R/W
0x031B 796 PackedAlarm4 0 0 65535 R/W
0x0400 1025 | OnOffBySuperv 1 0 1 R/W
0x0401 1026 | ModoFunzBySuperv 0 0 1 R/W
O0x04FE 1279 | CLOCK_RTC ( Low ) - 01/01/2000 | 19/01/2068 R/W

03:14:07

Ox04FF 1280 |CLOCK_RTC ( High)

0x0500 1281 StatoOnOffMacchina 0 0 6 R/W
0x0501 1282 | ModoUnita 0 0 5 R/W
0x0502 1283 | ModoFunz 0 0 1 R/W
0x0503 1284 | SetpointEstivo_Attuale 8.5 -3276.8 3276.7 R/W
0x0504 1285 | SetpointInverno_Attuale 44.0 -3276.8 3276.7 R/W
0x0505 1286 |StatoSbrinamento_C1 0 0 13 R/W
0x0506 1287 |StatoFanl 0 0 6 R/W
0x0507 1288 | StatoPompa 0 0 6 R/W
0x0508 1289 |setD 0.0 -3276.8 3276.7 R/W
0x0509 1290 |Cnt_WaitSbrinamento_C1 0 0 65535 R/W
0x050A 1291 Cnt_OnSbrinamento_C1 0 0 65535 R/W
0x050B 1292 | StatoPompa_Source 0 0 3 R/W
0x050C 1293 | SM_antilegionella 0 0 255 R/W
0x050D 1294 | GeneralAlarm 0 0 1 R/W
0x050E 1295 | StatoCompressori[0] 0 0 6 R/W
0x050F 1296 | StatoCompressori[1] 0 0 6 R/W
0x0510 1297 | StatoCompressori[2] 0 0 6 R/W
0x0511 1298 | StatoPompa_PS 0 0 3 R/W
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0x0512 1299 |InverterStatus 0 0 65535 R/W
0x0513 1300 pack_InverterAL 0 0 65535 R/W
0x0514 1301 |InverterFreq 0 0 65535 R/W
0x0515 1302 InverterWarnin 0 0 65535 R/W
0x0516 1303 |InverterHeatSink 0.0 -3276.8 3276.7 R/W
0x0600 1537 | MOdE_ModoFunzionamento 0 0 1 R/W
0x0601 1538 SPC1_SetpointRiscaldamentoEstate 8.5 0.0 104.0 R/W
0x0602 1539 SPH1_SetpointRiscaldamentolnverno 40.0 20.0 176.0 R/W
0x0603 1540 |SPB1_SetpointSerbatoioACS 50.0 20.0 203.0 R/W
0x0604 1541 SSB1_DifferenzialeSerbatoioACS 1.0 0.0 18.0 R/W
0x0605 | 1542 |PMOO_Limit_HourCmp ( Low ) 2000.0 0.0 9999.0 R/W
0x0606 1543 |PMO0O_Limit_HourCmp ( High)
0x0607 1544 |PM01a03_OreCompressore[0] ( Low ) 0.0 0.0 9999.0 R/W
0x0608 1545 |PM01a03_OreCompressore[0] ( High )
0x0609 1546 |PM01a03_OreCompressore[1] ( Low ) 0.0 0.0 9999.0 R/W
0x060A 1547 |PM01a03_OreCompressore[1] ( High )
0x060B 1548 |PM01a03_OreCompressore[2] ( Low ) 0.0 0.0 9999.0 R/W
0x060C 1549 |PM01a03_OreCompressore[2] ( High )
0x060D 1550 |PM32_OrePompaS ( Low ) 0.0 0.0 9999.0 R/W
0x060E 1551 | PM32_OrePompaS ( High)
0x060F 1552 | PM30_Limit_HourPump ( Low ) 2000.0 0.0 9999.0 R/W
0x0610 1553 |PM30_Limit_HourPump ( High)
0x0611 1554 PM31_OrePompal_VentilatoreRicircolo ( 0.0 0.0 9999.0 R/W
Low )
0x0612 1555 |PM31_OrePompal_VentilatoreRicircolo (
High )
0x0613 1556 | PM40_Limit_HourFan ( Low ) 2000.0 0.0 9999.0 R/W
0x0614 1557 |PM40_Limit_HourFan ( High )
0x0615 1558 |PM41_OreVentilatorel_Or_Inverter ( 0.0 0.0 9999.0 R/W
Low )
0x0616 1559 |PM41_OreVentilatorel_Or_Inverter (
High )
0x0617 1560 PM51_ManualeVentilatorel 0 0 1 R/W
0x0618 1561 PM52_ManualePompa 0 0 1 R/W
0x0619 1562 |PM61_ForzaturalnvFan_C1 0.00 0.00 100.00 R/W
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0x061A 1563 |PM62_ForcePump 0 0 1 R/W
0x061B 1564 PM81_TaraturaTritorno 0.0 -36.0 36.0 R/W
0x061C 1565 |PM82_TaraturaTesterna 0.0 -36.0 36.0 R/W
0x061D 1566 PM83_TaraturaSondaBassaPressione 0.0 -290.0 290.0 R/W
0x061E 1567 |PM84_TaraturaMandata 0.0 -36.0 36.0 R/W
0x061F 1568 | PM85_TaraturaSondaAltaPressione 0.0 -290.0 290.0 R/W
0x0620 1569 PM86_TaraturaTscarico 0.0 -36.0 36.0 R/W
0x0621 1570 |PM99_LastMaintainDATE ( Low ) 01/01/2013 | 01/01/2013 | 19/01/2068 R/W

03:14:07

0x0622 1571 | PM99_LastMaintainDATE ( High )

0x0623 1572 | PM33_OrePompaPS ( Low ) 0.0 0.0 9999.0 R/W
0x0624 1573 |PM33_OrePompaPS ( High)

0x0625 1574 | PCO0_SondaRegolazione 1 0 1 R/W
0x0626 1575 | PCO3_Cmp_TonOther 10 0 999 R/W
0x0627 1576 |PC04_Cmp_TminOn 20 0 999 R/W
0x0628 1577 | PCO5_Cmp_TminOff 120 0 999 R/W
0x0629 1578 |PCO6_Cmp_TonOn 360 0 999 R/W
0x062A 1579 | PCO7_AbilitaByPassSicurezzeCompresso 1 0 1 R/W

re

0x062B 1580 PC08_ToffCmpAfterInvValve 30 0 999 R/W
0x062C 1581 | PC09_MinTimeOFFc 5 0 999 R/W
0x062D 1582 PC10_CompressorenErroreSonda 0 0 1 R/W
0x062E 1583 |PC11_Cmp_ToffOther 20 0 999 R/W
0x062F 1584 PC12_BandaRegolazioneGradini 5.0 0.1 36.0 R/W
0x0630 1585 |PC14_DeadZone 5.0 0.1 68.0 R/W
0x0631 1586 |PC15_DeadZone_Min 1.0 0.1 36.0 R/W
0x0632 1587 |PC16_DeadZone_Max 10.0 0.1 36.0 R/W
0x0633 1588 PC17_DeadZoneOutsideTime 20 0 999 R/W
0x0634 1589 |PC18_DeadZoneType 0 0 1 R/W
0x0635 1590 |PC21_LimiteMinimoSetChiller 5.0 0.0 104.0 R/W
0x0636 1591 | PC22_LimiteMassimoSetChiller 10.0 0.0 104.0 R/W
0x0637 1592 PC23_LimiteMinimoSetPompaCalore 30.0 20.0 176.0 R/W
0x0638 1593 PC24_LimiteMassimoSetPompaCalore 45.0 20.0 176.0 R/W
0x0639 1594 | PC28_TminHC 10 1 999 R/W
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0x063A 1595 | PC29_TminACS 30 1 999 R/W
0x063B 1596 | PC30_PropBandMod 10.0 0.0 36.0 R/W
0x063C 1597 |PC31_IntegralTime 0 0 999 R/W
0x063D 1598 |PC32_PmodMin_HIDDEN 16.70 0.00 100.00 R/W
0x063E 1599 | PC33_PmodMax_HIDDEN 100.00 0.00 100.00 R/W
0x063F 1600 |PC34_Pmod 100.00 0.00 100.00 R/W
0x0640 1601 | PC35_Ponoffl 0.00 0.00 100.00 R/W
0x0641 1602 | PC36_Ponoff2 0.00 0.00 100.00 R/W
0x0642 1603 |PC37_minPerc_HIDDEN 0.00 0.00 100.00 R/W
0x0643 1604 | PC38_maxPerc_HIDDEN 100.00 0.00 100.00 R/W
0x0644 1605 |PC39_minRPS_HIDDEN 0 0 200 R/W
0x0645 1606 |PC40_maxRPS_HIDDEN 120 0 200 R/W
0x0646 1607 PC41_InitSpeed_HIDDEN 63 20 120 R/W
0x0647 1608 |PC42_SyncroTime_HIDDEN 180 0 999 R/W
0x0648 1609 | PC43_TdischOK_HIDDEN 105.0 50.0 266.0 R/W
0x0649 1610 PC44_TdischProtect_HIDDEN 115.0 50.0 266.0 R/W
0x064A 1611 | PC45_TdischLimit_HIDDEN 120.0 50.0 266.0 R/W
0x064B 1612 PC46_MaxLimitSpeed_HIDDEN 20 0 200 R/W
0x064C 1613 PC50_enabByPass 2 0 3 R/W
0x064D 1614 PC51_SetPressByPassCHIL 5.0 0.1 217.5 R/W
0x064E 1615 |PC52_SetPressByPassHP 5.0 0.1 217.5 R/W
0x064F 1616 | PC53_DiffSetPessByPass 2.0 0.1 72.5 R/W
0x0650 1617 |PC54_MaxTimeByPass 30 1 999 R/W
0x0651 1618 PC55_MaxTimeDisactByPass 30 1 999 R/W
0x0652 1619 |PC56_NumeroMaxByPass 5 1 10 R/W
0x0653 1620 |PC47_minRPSvar_HIDDEN 2 0 200 R/W
0x0654 1621 | PC48_minRPSalarmVar_HIDDEN 7 0 200 R/W
0x0655 1622 PC49_enabRPScontrol 1 0 1 R/W
0x0658 1625 PC62_SetCommutazioneEstate 20.0 0.0 104.0 R/W
0x0659 1626 | PC63_SetCommutazionelnverno 10.0 0.0 104.0 R/W
0x065A 1627 PC64_offsetSetPointDinamico_Estate -5.0 -18.0 18.0 R/W
0x065B 1628 PC65_templInizo_SPDinamico_Estate 25.0 10.0 122.0 R/W
0x065C 1629 PC66_tempFine_SPDinamico_Estate 35.0 10.0 122.0 R/W
0x065D 1630 PC67_offsetSetPointDinamico_Inverno -10.0 -36.0 36.0 R/W
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0x065E 1631 PC68_templnizo_SPDinamico_Inverno 5.0 -10.0 77.0 R/W
0x065F 1632 PC69_tempFine_SPDinamico_Inverno 15.0 -10.0 77.0 R/W
0x0660 1633 | Pd01_Start DefrostProbe 1 1 3 R/W
0x0661 1634 Pd02_SetInizioSbrinamento -5.0 -40.0 68.0 R/W
0x0662 1635 | Pd03_End_DefrostProbe 1 1 4 R/W
0x0663 1636 |Pd04_SetFineSbrinamentoTemp 15.0 0.0 86.0 R/W
0x0664 1637 Pd05_RitardoAttivazioneSbrinamento 1200 60 9600 R/W
0x0665 1638 |Pd06_TempoMaxDurataSbrinamento 300 60 1200 R/W
0x0666 1639 |Pd07_TempoFermataCompressorelnDefr 30 0 600 R/W
ost
0x0667 1640 |Pd08_TempoSgocciolamento 30 0 600 R/W
0x0669 1642 |Pd10_DefrostType 4 0 4 R/W
0x066A 1643 | Pd11_DeltaTempExtEvap 5.0 0.0 90.0 R/W
0x066B 1644 Pd12_DeltaTPerDefrostDinamico 10.0 0.0 90.0 R/W
0x066C 1645 |Pd13_TempoAutoApprendimento 5 0 99 R/W
0x066D 1646 |Pd14_SetlnizioSbrinamentoForzato -25.0 -40.0 68.0 R/W
0x066E 1647 Pd15_differenzialeSbrinamentoForzato 5.0 0.0 54.0 R/W
0x066F 1648 |Pd16_TempoAttesaSbrinamentoForzato 60 0 999 R/W
0x0670 1649 Pd17_differenzialeResetSbrinamento 10.0 0.0 54.0 R/W
0x0671 1650 |Pd18_DelayEndDefrost 60 0 600 R/W
0x0672 1651 | Pd19_MinLimDefrost -40.0 -40.0 68.0 R/W
0x0673 1652 Pd21_Setlnizio_CompensazioneSbr 5.0 -30.0 68.0 R/W
0x0674 1653 | Pd22_SetFine_CompensazioneSbr -5.0 -30.0 68.0 R/W
0x0675 1654 | Pd23_RitardoMassimoFineSbr 3600 0 9600 R/W
0x0676 1655 | PF02_CondDipDaiCompr 0 0 1 R/W
0x0677 1656 | PF03_StopFan_Defrost 0 0 1 R/W
0x0678 1657 PF04_SetTesternaFanInDefrost 5.0 0.0 68.0 R/W
0x0679 1658 | PF10_ForzaturalnErroreSonda 0.00 0.00 100.00 R/W
0x067A 1659 PF11_SetRegolazioneCond_Chiller 20.0 5.0 625.5 R/W
0x067B 1660 PF12_DiffRegolazioneCond_Chiller 12.0 0.1 217.5 R/W
0x067C 1661 PF13_AbiForzaturaMaxCond_Chiller 1 0 1 R/W
0x067D 1662 PF14_SetForzaturaMaxCond_Chiller 34.0 15.0 652.5 R/W
0x067E 1663 PF15_DiffForzaturaMaxCond_Chiller 2.0 0.1 72.5 R/W
0x067F 1664 |PF21_SetRegolazioneCond_PdC 9.0 0.5 217.5 R/W
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0x0680 1665 PF22_DiffRegolazioneCond_PdC 2.0 0.1 217.5 R/W

0x0681 1666 PF23_AbiForzaturaMaxCond_PdC 1 0 1 R/W

0x0682 1667 | PF24_SetForzaturaMaxCond_PdC 3.2 0.5 290.0 R/W

0x0683 1668 PF25_DiffForzaturaMaxCond_PdC 0.5 0.1 72.5 R/W

0x0684 1669 |PF26_MinVal_InverterFan 0.00 0.00 100.00 R/W

0x0685 1670 |PF27_SpeedUp_InverterFan 4 0 999 R/W

0x0686 1671 PF31_LimiteMinCondensazioneLineare_P 30.00 0.00 100.00 R/W
dC

0x0687 1672 PF32_LimiteMaxCondensazionelLineare_ 80.00 0.00 100.00 R/W
PdC

0x0688 1673 PF33_AbiRegolazioneSottoLimiteMinCon 1 0 1 R/W
d_PdC

0x0689 1674 PF34_DiffSpegnimentoSottoLimiteMinCo 2.0 0.0 72.5 R/W
nd_PdC

0x068A 1675 PF36_AbilitaPreavvioVentilatoreCond 0 0 1 R/W

0x068B 1676 PF37_SetPreavvioVentilatoreCond 30.0 20.0 104.0 R/W

0x068C 1677 PF38_VelocitaPreavvio 50.00 0.00 100.00 R/W

0x068D 1678 | PF39_TempoAnticipoVentilatoreCond 5 0 999 R/W

0x068E 1679 PF51_SetRegolazioneCond_Def 20.0 5.0 652.5 R/W

0x068F 1680 PF52_DiffRegolazioneCond_Def 4.0 0.1 217.5 R/W

0x0690 1681 PF53_AbiForzaturaMaxCond_Def 1 0 1 R/W

0x0691 1682 PF54_SetForzaturaMaxCond_Def 26.0 15.0 652.5 R/W

0x0692 1683 PF55_DiffForzaturaMaxCond_Def 2.0 0.1 72.5 R/W

0x0693 1684 PF56_AbiRegolazioneSottoLimiteMinCon 1 0 1 R/W
dDef

0x0694 1685 PF57_DiffSpegnimentoSottoLimiteMinCo 2.0 0.0 72.5 R/W
ndDef

0x0695 1686 PF58_LimiteMaxCondensazionelLineareD 100.00 0.00 100.00 R/W
ef

0x0696 1687 PF59_LimiteMinCondensazionelLineareDe 30.00 0.00 100.00 R/W
f

0x0697 1688 |PF60_CondensorType 0 0 1 R/W

0x069D 1694 PP04_TMinPompe_Ventilatore 60 0 999 R/W

0x069E 1695 | PPO5_RitardoSpegnimentoPompe_Ventil 60 0 999 R/W
atore

0x069F 1696 PP06_TempoAttesaPompaCommutazion 60 0 255 R/W
eValvolaTreVie
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0x06A0 1697 | PP0O7_SpegnimentoPompalnDfrst 0 0 1 R/W
0x06A1 1698 | PP09_TempoFunzPompeConBassoQuanti 30 0 999 R/W
tativoAcqua
0x06A2 1699 |PP10_TempoFunzPompeConBassaTemp 15 0 999 R/W
eratura
0x06A3 1700 PP11_PumpMode 2 0 2 R/W
0x06A4 1701 PP12_WaitTime_RefreshCycle 5 1 99 R/W
0x06A5 1702 PP13_ActiveTime_RefreshCycle 2 1 99 R/W
0x06A6 1703 | PLO1_enabAntilegionella 0 0 1 R/W
0x06A7 1704 PLO2_IntervalloAntilegionella 7 1 60 R/W
0x06A8 1705 | PLO3_AbilitaCicloAntilegionellaAvvio 0 0 1 R/W
0x06A9 1706 PLO4_MaxTimeAntilegionella 120 1 999 R/W
0x06AA 1707 | PLO5_SetpointAntilegionella 70.0 20.0 176.0 R/W
0x06AB 1708 PLO8_MaxTimeMantenimento 5 1 999 R/W
Ox06AF 1712 | PrO4_AbilitaRAantigeloRaff 1 0 1 R/W
0x06B0 1713 PrO5_AbilitaRAsbrinamento 0 0 1 R/W
0x06B1 1714 Pr06_sogliaRAsbrinamento 15.0 0.0 158.0 R/W
0x06B2 1715 Pr07_ZonaNeutraAttivazioneRAsbriname 5.0 0.1 18.0 R/W
nto
0x06B3 1716 | PrO8_PrioritaRA 0 0 4 R/W
0x06B4 1717 | Pr09_DelayStep1RA 60 0 600 R/W
0x06B5 | 1718 |Pr10_DelayStep2RA 60 0 600 R/W
0x06B6 1719 | Prl11_DelayStep3RA 60 0 600 R/W
0x06B7 1720 | Pr12_sogliaRAperlLT 30.0 0.0 158.0 R/W
0x06B8 1721 Pr13_ZonaNeutraAttivazioneRAperLT 5.0 0.1 18.0 R/W
0x06B9 1722 | Prl14_DelayRAperLT 60 1 600 R/W
0x06BA 1723 | Pr15_PrioritaRAlimiteFunzionamento 2 0 3 R/W
0x06BB 1724 | Pr16_sogliaRAlimiteFunzIntegraz 0.0 -30.0 50.0 R/W
0x06BC 1725 | Pr17_diffRAlimiteFunzIntegraz 10.0 0.0 36.0 R/W
0x06BD 1726 Pri8_sogliaRAlimiteFunzSostituz -10.0 -30.0 50.0 R/W
0x06BE 1727 | Pr19_diffRAlimiteFunzSostituz 10.0 0.0 36.0 R/W
0x06BF 1728 | Pr20_RiabilitazioneCmpInTermico 1 0 1 R/W
0x06CO0 1729 Pr22_sogliaResACSinDefrost 30.0 10.0 158.0 R/W
0x06C1 1730 | Pr23_diffResACSinDefrost 10.0 0.0 36.0 R/W
0x06C2 1731 Pr24_DelayResistenzaACS 30 0 999 R/W
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0x06C3 1732 | PV01_SHsetpointl 6.0 3.0 25.0 R/W
0x06C4 1733 |PV02_LoSHsetpointl 2.0 1.0 3.0 R/W
0x06C5 1734 PVO03_HiSHsetpointl 15.0 10.0 40.0 R/W
0x06C6 1735 |PV04_LOPtempl -40.0 -40.0 40.0 R/W
0x06C7 1736 PVO5_MOPtemp1l 40.0 -40.0 40.0 R/W
0x06C8 1737 |PV06_PIDpropBandil 7.0 1.0 100.0 R/W
0x06C9 1738 | PV0O7_PIDintegralTimel 120 0 999 R/W
0x06CA 1739 | PV08_PIDderivTimel 120 0 999 R/W
0x06CB 1740 |PV09_StartUpDelayl 5 1 255 R/W
0x06CC 1741 PV10_StartUpPosition1 50.00 0.00 100.00 R/W
0x06CD 1742 |PV11_SHsetpoint2 6.0 3.0 25.0 R/W
0x06CE 1743 |PV12_LoSHsetpoint2 2.0 1.0 3.0 R/W
0x06CF 1744 PV13_HiSHsetpoint2 15.0 10.0 40.0 R/W
0x06D0 1745 |PV14_LOPtemp2 -40.0 -40.0 40.0 R/W
0x06D1 1746 PV15_MOPtemp2 40.0 -40.0 40.0 R/W
0x06D2 1747 PV16_PIDpropBand2 7.0 1.0 100.0 R/W
0x06D3 1748 | PV17_PIDintegralTime2 120 0 999 R/W
0x06D4 1749 PV18_PIDderivTime2 120 0 999 R/W
0x06D5 1750 |PV19_StartUpDelay2 5 1 255 R/W
0x06D6 1751 PV20_StartUpPosition2 50.00 0.00 100.00 R/W
0x06D7 1752 | PV21_StabilizationDelay 0 0 255 R/W
0x06D8 1753 | PV22_SabilizationPosition 100.00 0.00 100.00 R/W
0x06D9 1754 PV23_FunctioningMode 0 0 1 R/W
0x06DA 1755 PV24_ManualValvePositionSetPoint 0.00 0.00 100.00 R/W
0x06DB 1756 PV25_SHcontrolParametersSet 0 0 1 R/W
0x06DC 1757 |PV26_RelayFuncSel 6 0 255 R/W
0x06DD 1758 | PV27_AIV3probeType 0 0 1 R/W
Ox06DE | 1759 |PV28_AIV4probeType 2 0 5 R/W
0x06DF 1760 PV31_TsTemperatureOffset 0.0 -10.0 10.0 R/W
0x06EOQ0 1761 PV32_TeTemperatureOffset 0.0 -10.0 10.0 R/W
0x06E1 1762 | PV34_Relaylogic 0 0 1 R/W
0x06E2 1763 |PV35_DI1llogic 0 0 1 R/W
0x06E3 1764 |PV36_DI2Llogic 0 0 1 R/W
0x06E4 1765 |PV37_DIHVLogic 0 0 1 R/W
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0x06E5 1766 |PV60_enabSHmod 1 0 1 R/W
0Ox06E6 1767 |PV61_maxSetSH 15.0 3.0 25.0 R/W
Ox06E7 1768 |PV62_minSetSH 2.0 1.0 25.0 R/W
Ox06E8 1769 |PV63_maxDSH 30.0 0.0 50.0 R/W
0x06E9 1770 |PV64_minDSH 20.0 0.0 50.0 R/W
Ox06EA 1771 | PA01_SetpointAntigelo 5.0 -30.0 50.0 R/W
0x06EB 1772 PA02_DifferenzialeAntigelo 2.0 0.1 18.0 R/W
0x06EC 1773 PAO3_SetpointAllarmeAntigelo 3.0 -30.0 50.0 R/W
0x06ED 1774 PA04_DifferenzialeAllarmeAntigelo 2.0 0.1 18.0 R/W
Ox06EE 1775 | PAO5_DelayAllarmeAntigelo 30 0 999 R/W
Ox06EF 1776 PAO6_SetAntigeloInDefrost 3.0 0.0 217.5 R/W
0x06F0 1777 | PAO7_DiffAntigeloInDefrost 1.0 0.1 58.0 R/W
0x06F1 1778 PAO8_SetALAntigeloInDefrost 1.0 0.0 217.5 R/W
0x06F2 1779 | PA09_DiffALAntigeloInDefrost 1.0 0.1 58.0 R/W
0x06F3 1780 |PA10_FlowStartup_AlarmDelay 30 1 999 R/W
0x06F4 1781 | PA11_FlowRunning_AlarmDelay 10 1 999 R/W
0x06F5 1782 PA12_NumerolnterventiAllarmeFlusso 5 0 10 R/W
0x06F6 1783 | PA19_RitardoErroreSonda 10 0 240 R/W
0x06F7 1784 | PA20_SegnalazioneAllarmeTemperatura 0 0 3 R/W
0x06F8 1785 PA21_RitardoManualeAllarmiTemperatur 5 0 99 R/W
a
0x06F9 1786 PA22_DifferenzialeAllarmeTemp 2.0 0.1 18.0 R/W
Ox06FA 1787 | PA23_RitardoAttivazioneAllarmeTemper 30 1 999 R/W
atura
0x06FB 1788 | PA24_TempolnibizioneAllarmiTemperatu 15 0 999 R/W
ralnAccensione
0x06FC 1789 PA25_SetAllHTriscaldamento 50.0 20.0 176.0 R/W
0x06FD 1790 | PA26_SetAllLTriscaldamento 10.0 8.0 176.0 R/W
0Ox06FE 1791 PA27_SetAllHTraffrescamento 30.0 0.1 95.0 R/W
Ox06FF 1792 PA28_SetAllLTraffrescamento 6.0 -30.0 104.0 R/W
0x0700 1793 | PA29_SetpointAllarmeAltaTempACS 60.0 20.0 158.0 R/W
0x0701 1794 | PA30_SetpointAllarmeBassaTempACS 25.0 20.0 203.0 R/W
0x0702 1795 |PA31_SetpointAllarmeAltaTempAntilegio 70.0 20.0 203.0 R/W
nella
0x0703 1796 PA38_EnableAlarmRTC 1 0 1 R/W
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0x0704 1797 | PA39_ResetType_AlarmRTC 1 0 1 R/W
0x0705 1798 PA40_SetAllarmeBassaPressioneRaffresc 3.0 0.1 145.0 R/W
amento
0x0706 1799 PA41_DiffAllarmeBassaPressioneRaffresc 1.0 0.1 58.0 R/W
amento
0x0707 1800 | PA42_TempoByPassAllarmeBassaPressio 120 0 999 R/W
ne
0x0708 1801 PA43_NumerolnterventiAllarmeBP 3 0 5 R/W
0x0709 1802 | PA44_AbilitaControlloBassaPressConBas 2 0 3 R/W
saTemp
0x070A 1803 PA45_SetAllarmeBassaPressioneAvviam 1.0 0.1 145.0 R/W
entoCompressore
0x070B 1804 |PA46_DiffAllarmeBassaPressioneInBassa 0.5 0.1 58.0 R/W
Temp
0x070C 1805 |PA47_TempoAttivazControlloBPconBT 5 0 999 R/W
0x070D 1806 PA48_SetAllarmeAltaPressione 42.0 16.0 652.2 R/W
0x070E 1807 PA49_DiffAllarmeAltaPressione 7.0 0.1 145.0 R/W
0x071B 1820 | PA78_ThermalRes_Delay 10 0 999 R/W
0x071C 1821 PA79_ThermalRes_ResetType 1 0 1 R/W
0x071D 1822 | PA66_ThermalPumpPS_Delay 10 0 999 R/W
0x071E 1823 | PA67_ThermalPumpsPS_ResetType 1 0 1 R/W
0x071F 1824 |PA68_ThermalPumpS_Delay 10 0 999 R/W
0x0720 1825 |PA69_ThermalPumps_ResetType 1 0 1 R/W
0x0721 1826 |PA70_ThermalCmp_Delay 10 0 999 R/W
0x0722 1827 |PA71_ThermalCmp_ResetType 1 0 1 R/W
0x0723 1828 PA72_ThermalFan_Delay 10 0 999 R/W
0x0724 1829 |PA73_ThermalFan_ResetType 1 0 1 R/W
0x0725 1830 |PA74_ThermalPump_Delay 10 0 999 R/W
0x0726 1831 PA75_ThermalPump_ResetType 1 0 1 R/W
0x0727 1832 PA76_ThermalBoiler_Delay 10 0 999 R/W
0x0728 1833 | PA77_ThermalBoiler_ResetType 1 0 1 R/W
0x0729 1834 PA83_EnabDefrostAlarm 0 0 1 R/W
0x072A 1835 |PA80_En_Alarm_HourCmp 1 0 1 R/W
0x072B 1836 PA81_En_Alarm_HourPump 1 0 1 R/W
0x072C 1837 PA82_En_Alarm_HourFan 1 0 1 R/W
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0x072D 1838 PA85_SetpointAllarmeAltaTempGas 90.0 70.0 284.0 R/W
0x072E 1839 | PA86_DiffAllarmeTempGas 20.0 10.0 54.0 R/W
0x072F 1840 |PA87_RitardoAllarmeTemperaturaGas 30 0 999 R/W
0x0730 1841 PA88_AutoManualALgasScarico 1 0 1 R/W
0x0732 1843 | PHO3_HighPressureMin 0.0 -14.5 870.0 R/W
0x0733 1844 PHO4_HighPressureMax 50.0 -14.5 870.0 R/W
0x0734 1845 PHO5_AbilitaCommutazioneValvola3 1 0 1 R/W

vieAntigelo
0x0735 1846 |PH06_OnOffType 0 0 4 R/W
0x0736 1847 PHO7_ModeChenageOver 0 0 3 R/W
0x0737 1848 |PH09_Param_Language 1 0 1 R/W
0x0738 1849 |PH10_CAN_1st_BaudRate 3 1 4 R/W
0x0739 1850 PH11_MODBUS_Address 1 1 247 R/W
0x073A 1851 PH12_MODBUS_Baud 3 0 4 R/W
0x073B 1852 |PH13_MODBUS_Parity 2 0 2 R/W
0x073C 1853 PH14_MODBUS_StopBit 0 0 1 R/W
0x073D 1854 PH15_RipristinoDefaultParametri 0 0 1 R/W
0x073E 1855 PH18_HistoryReset 0 0 1 R/W
0x0747 1864 | PH29_AbilitaSetPointDinamico 0 0 1 R/W
0x0748 1865 |PH31_RefrigerationType 5 1 6 R/W
0x0749 1866 PH32_Temp_UM 0 0 1 R/W
0x074A 1867 |PH33_Press_UM 0 0 1 R/W
0x075B 1884 | PSd1_Password_Utente 0 -999 9999 R/W
0x075C 1885 | PSd2_Password_Manutentore -1 -999 9999 R/W
0x075D 1886 PSd3_Password_Installatore -2 -999 9999 R/W
0x075E 1887 | PSd4_Password_Costruttore -3 -999 9999 R/W
0x075F 1888 Pr25_delaySetNotReached 20 0 999 R/W
0x0760 1889 | PF16_LimiteMinCondensazionelLineare_C 30.00 0.00 100.00 R/W
hiller
0x0761 1890 PF17_LimiteMaxCondensazionelineare_ 80.00 0.00 100.00 R/W
Chiller
0x0762 1891 | PF18_AbiRegolazioneSottoLimiteMinCon 1 0 1 R/W
d_Chiller
0x0763 1892 |PF19_DiffSpegnimentoSottoLimiteMinCo 2.0 0.0 72.5 R/W

nd_Chiller
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0x0764 1893 | PrXX40_EnabFreeCoolingGeo 0 0 1 R/W
0x0765 1894 | PrXX41_DeltaONtempGeo 3.0 1.0 18.0 R/W
0x0766 1895 PrxXX42_DeltaOFFtempGeo 1.0 1.0 18.0 R/W
0x076B 1900 PC02_Cmp_Rotation_Type 3 0 3 R/W
0x076C 1901 |PC19_HoursWearFactor 1 0 255 R/W
0x076D 1902 | PC20_StartWearFactor 1 0 255 R/W
0x076E 1903 | PC70_delayCmpEnv_HIDDEN 180 0 999 R/W
0x076F 1904 PC71_TimeForceCmpEnv_HIDDEN 30 0 999 R/W
0x0770 1905 | PGO00_MachineType 0 0 1 R/W
0x0771 1906 PGO1_EnEVDRIVE 1 0 1 R/W
0x0772 | 1907 |PG02_CmpType 3 0 5 R/W
0x0773 1908 |PHO1_LowPressureMin 0.0 -14.5 870.0 R/W
0x0774 1909 |PHO2_LowPressureMax 20.0 -14.5 870.0 R/W
0x0775 1910 |PM11a13_AbilitaManuale_Comp[0] 0 0 1 R/W
0x0776 1911 PM11a13_AbilitaManuale_Comp[1] 0 0 1 R/W
0x0777 1912 |PM11a13_AbilitaManuale_Comp[2] 0 0 1 R/W
0x0778 1913 |PM21a23_outCmp[0] 0 0 1 R/W
0x0779 1914 PM21a23_outCmp[1] 0 0 1 R/W
0x077A 1915 |PM21a23_outCmp[2] 0 0 1 R/W
0x077B 1916 |PM53_ManualePompaPS 0 0 1 R/W
0x077C 1917 PM54_ManualePompaS 0 0 1 R/W
0x077D 1918 |PM63_ForcePumpPS 0 0 1 R/W
0x077E 1919 |PM64_ForcePumpS 0 0 1 R/W
0x077F 1920 |PM87_TaraturaT_ACS_High 0.0 -36.0 36.0 R/W
0x0780 1921 |PM88_TaraturaT_ACS_Low 0.0 -36.0 36.0 R/W
0x0781 1922 PM89_TaraturaTemperaturaBatterial 0.0 -36.0 36.0 R/W
0x0782 1923 PM90_TaraturaTemperaturaBat2 0.0 -36.0 36.0 R/W
0x0783 1924 | PM91_TaraturaOutSource 0.0 -36.0 36.0 R/W
0x0784 1925 |PM92_TinPS 0.0 -36.0 36.0 R/W
0x0785 1926 | PM93_TaraturaOutPS 0.0 -36.0 36.0 R/W
0x0786 1927 PP21_TipoFunzionamentoPompaS 0 0 2 R/W
0x0787 1928 PP31_sondaRegolazione 0 0 1 R/W
0x0788 1929 | PP32_deltaON 5.0 0.0 36.0 R/W
0x0789 1930 |PP33_deltaOFF 3.0 0.0 36.0 R/W
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0x078A 1931 PP34_TOnFunzCiclicoPompaPS 2 0 999 R/W
0x078B 1932 PP35_TOffFunzCiclicoPompa_PS 5 0 999 R/W
0x078C 1933 | PV29_Select_UniversalAIV1 5 1 9 R/W
0x078D 1934 PV30_Select_UniversalAIV2 2 1 9 R/W
0x078E 1935 | PMO04_startupCmp[0] ( Low ) 0.00 0.00 9999.00 R/W
0x078F 1936 | PMO4_startupCmp[0] ( High )

0x0790 1937 |PMO04_startupCmp[1] ( Low ) 0.00 0.00 9999.00 R/W
0x0791 1938 |PM04_startupCmp[1] ( High)

0x0792 1939 |PMO04_startupCmp[2] ( Low ) 0.00 0.00 9999.00 R/W
0x0793 1940 |PMO04_startupCmp[2] ( High)

0x0794 1941 |HAO1 2 0 65 R/W
0x0795 1942 | HAO02 5 0 65 R/W
0x0796 1943 | HAO3 8 0 65 R/W
0x0797 1944 |HAO04 1 0 55 R/W
0x0798 1945 | HAO5 6 0 55 R/W
0x0799 1946 | HAO6 0 0 55 R/W
0x079A 1947 |HAO07 0 0 65 R/W
0x079B 1948 | HAO8 0 0 65 R/W
0x079C 1949 |HAO09 0 0 65 R/W
0x079D 1950 |HBO1[0] 2 0 42 R/W
0x079E 1951 | HBO1[1] 8 0 42 R/W
0x079F 1952 | HBO1[2] 14 0 42 R/W
0x07A0 1953 |HBO1[3] 22 0 42 R/W
0x07A1 1954 |HBO1[4] 20 0 42 R/W
0x07A2 1955 |HBO1[5] 38 0 42 R/W
0x07A3 1956 | HBO1[6] 4 0 42 R/W
0x07A4 1957 |HBO1[7] 0 0 42 R/W
0x07A5 1958 | HBO1[8] 0 0 42 R/W
0x07A6 1959 |HCO01[0] 1 0 7 R/W
0x07A7 1960 |HCO1[1] 2 0 7 R/W
0x07A8 1961 | HCO3[0] 0 0 9 R/W
0x07A9 | 1962 |HCO3[1] 0 0 9 R/W
0x07AA 1963 | HCO5[0] 0 0 5 R/W
0x07AB 1964 |HCO5[1] 0 0 5 R/W
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0x07AC 1965 |HCF1 10 10 2000 R/W
0x07AD 1966 |HDO01[0] 1 0 23 R/W
Ox07AE 1967 |HDO1[1] 2 0 23 R/W
OxO7AF | 1968 |HDO1[2] 5 0 23 R/W
0x07B0 1969 |HDO1[3] 6 0 23 R/W
0x07B1 1970 |HDO01[4] 3 0 23 R/W
0x07B2 1971 |HDO1[5] 12 0 23 R/W
0x07B3 1972 |HDO1[6] 0 0 23 R/W
0x07B4 1973 |HDO1[7] 0 0 23 R/W
0x07B5 1974 |HDO1[8] 0 0 23 R/W
0x07B6 1975 | PC72_EnvProtSpeed_HIDDEN 55 20 120 R/W
0x07B7 1976 | PG03_ModCmp_Model 0 0 7 R/W
0x07B8 1977 |PGO4_EnlInverter 0 0 1 R/W
0x07B9 1978 |HCD1_Delay 0 0 50 R/W
0x07BA 1979 |HCI1_Impulse 20 1 50 R/W
0x07BB 1980 |PC73_enabEnvelop_HIDDEN 1 0 1 R/W
0x07BC 1981 | PC74_minOUTbristolCmp_HIDDEN 10.00 0.00 100.00 R/W
0x07BD 1982 | PC75_TimeForceCmpBackEnv_HIDDEN 300 0 999 R/W
0x07E3 2020 |PC80_LimitMin_Unloading 100.00 0.00 100.00 R/W
0x07E4 2021 |PC81_SetCool_Unloading 25.0 0.1 95.0 R/W
0x07E5 2022 | PC82_SetHeat_Unloading 15.0 0.0 176.0 R/W
0x07E6 2023 | PC83_DiffUnloading 5.0 0.1 36.0 R/W
0x07E8 2025 | PC85_Enable_ReturnOQil 0 0 2 R/W
0x07E9 2026 | PC86_Oil_WaitTime 5 0 999 R/W
Ox07EA 2027 | PC87_0il_ForceCmpTime 60 0 999 R/W
0x07EB 2028 | PC88_MinPerc_Oil 40.00 0.00 100.00 R/W
0x07EC 2029 Pr28_TipoAzionePerAntigelo 3 0 3 R/W
0x07ED 2030 |Pd30_Enable_Tank_Resistor 0 0 1 R/W
0x07EE 2031 Pd31_SetPoint_Tank_Resistor 3.0 -10.0 86.0 R/W
OxO07EF 2032 | Pd32_Diff_Tank_Resistor 5.0 0.0 36.0 R/W
0x07F0 | 2033 |PP15_Antigrip_PumpOFF_Days 3 0 30 R/W
0x07F1 2034 PP16_Antigrip_PumpON_Time 30 5 999 R/W
0x07F2 2035 |PV65_TimeDeltaSH_NZ 5 1 60 R/W
0x07F3 2036 | PV66_DeltaNegSH_NZ 0.2 0.1 2.0 R/W
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0x07F4 2037 PV67_DeltaPosSH_NZ 1.0 0.1 2.0 R/W
0x07F5 2038 PFO1_FansRegType 0 0 4 R/W
0x07F6 2039 |PF61_FansReg_V1 20.00 0.00 100.00 R/W
0x07F7 2040 |PF62_FansReg_V2 40.00 0.00 100.00 R/W
0x07F8 2041 |PF63_FansReg_V3 60.00 0.00 100.00 R/W
0x07F9 2042 | PF64_FansReg_V4 80.00 0.00 100.00 R/W
Ox07FA 2043 | PC57_minRPSForceVar_HIDDEN 2.0 0.0 20.0 R/W
0x07FB 2044 PP36_setHT_ACS 70.0 0.0 194.0 R/W
0x07FC 2045 | PP37_diffHT_ACS 10.0 0.0 36.0 R/W
0x07FD 2046 |PP38_setHT_PS 100.0 0.0 266.0 R/W
0x07FE 2047 | PP39_diffHT_PS 10.0 0.0 36.0 R/W
Ox07FF 2048 | PM94_TaraturaAuxl 0.0 -36.0 36.0 R/W
0x0800 2049 |PM95_TaraturaAux2 0.0 -36.0 36.0 R/W
0x0801 2050 |PUO1_typeAuxl 0 0 1 R/W
0x0802 2051 |PUO2_setAuxl 20.0 -50.0 302.0 R/W
0x0803 2052 | PU03_diffAux1 2.0 0.0 36.0 R/W
0x0804 2053 | PUO04_minOutAux1 0.00 0.00 100.00 R/W
0x0805 2054 |PUO5_maxOutAux1 100.00 0.00 100.00 R/W
0x0806 2055 | PUO6_minTypeAOauxl 1 0 1 R/W
0x0807 2056 |PU21_typeAux2 0 0 1 R/W
0x0808 2057 | PU22_setAux2 20.0 -50.0 302.0 R/W
0x0809 2058 | PU23_diffAux2 2.0 0.0 36.0 R/W
0x080A 2059 | PU24_minOutAux2 0.00 0.00 100.00 R/W
0x080B 2060 | PU25_maxOutAux2 100.00 0.00 100.00 R/W
0x080C 2061 PU26_minTypeAOaux2 1 0 1 R/W
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Application manual ver. 4.0
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Code 144CP3UHE404

This document and the solutions contained therein are the intellectual property of EVCO and thus protected by the
Italian Intellectual Property Rights Code (CPI). EVCO imposes an absolute ban on the full or partial reproduction and
disclosure of the content other than with the express approval of EVCO. The customer (manufacturer, installer or end-
user) assumes all responsibility for the configuration of the device. EVCO accepts no liability for any possible errors in
this document and reserves the right to make any changes, at any time without prejudice to the essential functional

and safety features of the equipment.
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