ST500 il

nEng by Schnelder Elecoric

Electronic controllers for
centralised air-conditioning units

EN



CONTENTS

T HOW t0 USE thiS MANUAL ...ttt e s s s s s bbb s eaeneseaas 6
2 INEFOAUCTION .ttt ettt e et s s s s a s as s s as e s e e sebesesesesesesetesesasesesssesnssanes 7
2.1 GENEIAL DESCIIPIION ..ttt sttt st s st s s s b e s s s s st e s sss e st s s s e s e sss e s ssssessssssessnsesessnsnssssnsessnsnsssnsns 7
2.1.1 Typical applications: 7
2.1.2  Technical data: 7
2.1.3  Main functions: 7
2.2 MOAELS ANA FEATUMES ...ttt sttt bbbt neaeen 7
3 User INterface (fOlA@r PAI/UI .. ettt ettt s st st e e snnnnens 8
3.1 K Y S e teerteeiete ettt ettt a ettt et et e et R AR R e AR A e s s s AR SRR R e AR s e R A SRR SRR RS e R e A e A e A e A s A AR SRR e R e A e st b s et an R e s e s et et et et nesrnananes 8
3.1.1 Keys and associated functions 8
3.1.2  Local On/OFF 9
3.1.2.1 Device ‘On’ --> ‘OFF 9
3.1.2.2 Device ‘OFF’ --> ‘On’ 9
3.1.3 Keys — combined action 10
3.133 Manual alarm acknowledgment and reset 10
3.2 LEDS @NA DISPLAY w..vuvrieiueiieriicieiriicieesei ettt ess et sa st et et e st bt ettt et 11
3.21 Display 11
322 LED: decimal point 11
323 LED: States and Operating Modes 12
3.24  LED: Values and Units of Measure 13
3.2.5  LED: utilities 13
33 FIPST SWITERN O -ttt ettt st e sttt e ettt as et aebeenssebetasans 14
3.4 ACCESS 1O fOLARIS = MENU STIUCTUIE .cceeeeeie ettt ss s s st ensenassnsenans 14
3.4.1 “Main Display” Menu 15
342  “Operating Mode” menu 16
343 ‘States’ menu 17
3.4.3.1 View Inputs/Outputs (Ai, di, AO, dO) 17
3432 Setting the clock (CL) 18
3433 Alarm Display (AL) 20
3434 Example of how to set the setpoint (SP) 20
3435 View and Reset compressor/pump time 22
3.44  Programming menu 23
3446 Parameters (folder PAr) 23
3447 Functions (FnC folder) 24
3448 Entering a password (PASS folder) 24
3449 Alarm events (EU folder) 25
4 System configuration (FOlA@IN PAI/CE) ... ettt s s s s et se s senas 28
4.1 Configuration OF ANALOGUE INPUES ....c.cu ittt ettt et et et e ettt e 28
42  Configuration OFf digItal INPULS....coeu ettt eb bbb st 29
43 Configuration Of digItal OULPULS.....coeieuiieiecicie ettt bbb bbbt sns s snssenn 30
4.4 Configuration Of ANAOGUE OULPULS .....c.evruieeieeieieceeecietee ettt ettt ss s s s ssssse bt s s bt ensesassenseen 31
4.5  Serial configurations — ProtOCOL PAramMELErS ........occuieieiierieieieeeeiei ettt ssessss st st s s s st sas st snsssassessess 33
4.6 OULPUL O TEIMINQAL ..ottt ettt bbbt bt bt b s et b e bbb s bbb aebebsses b s as et s astebasentesanantans 34
5 Operating Modes — Temperature Control (folder PAI/IN)........eeeeeeeeeeeeeeeee e 35
5.1 Proportional tEMPErature CONLIOL. ...ttt s s snssssnsssesensnsesnsnses 35
5.1.1 Proportional temperature control in COOL mode 35
5.1.2  Proportional temperature control in HEAT mode (HEAT PUMP) 36
52  Temperature CoONtrol diffEr@ntial..... ettt st st e e 37
5.3 Digital temperature control ...
54 BLOCK DAL PUMIP ettt sttt s s st s et as st s s e e s et as s e s nasseessassessnsesasnnans
5.4.1 Block heat pump based on external temperature and/or parameter 38
5.4.2  Block heat pump from digital input

5.5 ECONOMY FUNCHION oottt s s et et ettt et
6 Operating States (folder PAr/St)

6.1 Automatic changeover

6.1.1 Example of automatic changeover based on water temperature 40

6.1.2 Example of automatic changeover based on external air temperature 40

6.2 OPErating STATES TADL ... oottt ettt ettt et a s eeaeae 41

7 COMPresSOrs (FOLAEN PAI/CP) ..ttt ettt ss st se s snsssssssesssens 42
Energy ST500

2/174



7.1 Type of compressors
7.2 Compressor timings

7.2.1 Minimum time between the switching on of more than one compressor (CP05) 42
7.2.2  FOR PARTIALIZED COMPRESSORS ONLY - Minimum ON step during increase in output (CP08) 43
7.2.3 Minimum time between the switching off of more than one compressor (CP06) 43
7.2.3.1 FOR PARTIALIZED COMPRESSORS ONLY - Minimum ON step during decrease in output (CP09) 44
7.2.4  Minimum time between switching off and on of the same compressor (CP03) 44
7.2.5 Minimum time between the switching on of the same compressor (CP04) 44
726  Minimum compressor ON time 44
7.3 Compressor SWItCh ON/OFf SEQUENCE ..ottt st s s ss s asssessssssessnsnsesasans 45
7.3.1 Switch on/off sequence of partializations in single compressor installations. 45
7.3.2  Switch on/off sequence of compressors in twin compressor installations. 45
74 LIMItING OULPUL 0 50% «.eovuveieeiieeieieieieisie ettt st b e st b ss b ae bbb eba s st e b as b b et ebssee b baseebesasbesssassessnensnsnens

7.5 Reversing valve management
8 Internal circuit pump (folder PAr/PI)

8.1 OPEIALING MOAES......cvieeieiiecieieeeetee ettt s e bbb s s b s s st b besebssse b ss st e b e s s et e b s ssesebssse st ebansebsssebssssebessssessssnsessnsassantns
8.1.1 Always on digital mode
8.1.2 Digital operation on request
8.1.3  Always on modulating mode
8.1.4  Modulating operation on request

8.2  ANtifreeze OPEration WIth PUMIP .ttt bttt se s s se s st sas s s snsseen
8.3 Periodical activation of the pUMP (ANTILOCK) ....cvvriieeieieece ettt 51
9 Recirculation fan (FOIA@I PAI/FI) ... ettt s s s s snes 53
9.1 OPEIALING MOAES.....ioireeiicieieee ettt sttt b s s st ss s s s ssssssssssesssse s ss st sessssessssesassssssessesesessssssssssesessssessssnsassnsesssnsns 53
9.1.1 Continuous operation 53
9.1.2  Operation in response to request 54
9.2 HOT ST TUNCHION 1ttt ettt b e sttt bbb s st b s et b s e b s st et et e b s asbensseesensnsesanantas 55
10 External exchanger fan (fOlA@r PAI/FE) ...ttt ea e ea s aeanas 56
11 External circuit pump (FOLAEI PAI/PE) ..o vt s s es s aenas 60
12 Internal exchanger electric heaters (folder PAI/HI) ...t 61
12.1  Internal exchanger heaters fOr ANtIfIEEZE ...ttt bbbt enee 62
12.2  Internal exchanger heaters iN INTEEIALEA USE ...t b e sas bbb sa s ss s b anes 63
13 External exchanger electric heater parameters (folder PAr/HE) — electric Heaters...................... 65
14 Auxiliary electric heaters (fOlAder PAI/HA) ..ottt sss st s sessssnans 66
15 BOILEr (FOLART PAI/DI) oottt sttt sttt et s s s ss s e st sesesesnsesesesesasenas 67
15T BOILEI IN NEALING ettt b s s bbb b bs e s b b s s s e s b s et b s s st b st s et ebsssebbssansnsnsensnsnsasanes 67
15.2  INEEZIATEA DML ettt et s s b s b s s s st b s s s b s e s e b s s s e e s s s et e b s s e bt ssensebsnsessssnssenes 69
16 DefrOSt (FOLARN PAI/AF) oottt ettt s et sesess st sesnsenns 70
TO.T  STAMT AOITOS T ettt ettt bbb bbbt b st et b et et ae s b b et b e et b s e s bas s e b s esbeb s antebasessenanaebenas 71
16.1.1 Count mode 71
16.1.2 Start defrost temperature offset 71
LT 2 = T I 1 o 1] OO ST PO TT TP
16.2.1 Defrost when compressor stops
T6.3  IMANUAL AEFIOSt. ..ottt bbbttt a b e a bt a bbb et b st et bs e e b b st e b s es b b s assebasessssas e benas
16.4 Power failure during defrost........ccccoeerercerennnes
17 Dynamic setpoint (FOIAEN PAI/AS) ... et s s s s s sesenes
17.1  Modification (decalibration) of the setpoint based on the dynamic setpoint iINPUt ......cccoceeuvirencneescnencrene 74
17.1.1 Modification (decalibration) of the setpoint based on the dynamic setpoint input with positive (offset). 74
17.1.2 Modification (decalibration) of the setpoint based on the dynamic setpoint input with Negative (offset) 74
17.2  Modification (decalibration) of the setpoint based on the external temperature.........cocooeveovveencrnniceneeees 75
17.2.1 Modification (decalibration) of the setpoint based on the external temperature (dS07=0) 75
17.2.2 Fixed modification (decalibration) of the setpoint (dS07 = 1) 76
18  AdQPLIVE (FOLAET PAI/AQ) ...ttt ettt st et sssesesesesnsenns
T8.T  OPEIALING MOUES......oeiecveieeeeiicirieieie sttt sss bbb s b s s st s s bt s s e s e b s s s e s s sss s s nsesebsss et b bssees b s et es s sebabssensessnsessssnssanes
18.2  Adaptive function with setpoint modification
18.3  Adaptive function with hysteresis MOAIfiCAtiON........cccieirieirieieeee et

18.4 Adaptive function with setpoint and hysteresis modification

Energy ST500
3/174



2221 Parameters / visibility table

18.5  SEUPOINT FEEIESSION c.cvuveeciierieiriesieiesiets st es st s sss s bt s s s s e s s s sssssssesebsss e st s ssesabsssessssssesessseesessesebessseessssssassssnsabsssnsessnsessssnssanes 79
T8.6  PrOTECEION ..ttt et At ettt et 80
19  Antifreeze parameters with heat pump (folder PAr/AF) - AntiFreeze.........cooeeeeeeevneeeerenne,
20  Power limitation (folder PAr/PL)
20.T  OPEIALING MOUES......oeieieeeeeeeieiteeeete ettt et a st ses s s s s s s e s s ese b et et et eb s s sassssasebesaseset et esssssssasssssseses et ssssesansnsane
20.2  Power limitation — by high pressure probe (Cool and HEA) ... 83
20.3  Power limitation — by low pressure probe (Cool and HEat) .......ccoeueieiicieeeee s eene 83
20.4 Power limitation — by temperature control probe (Cool and Heat) ... 83
20.5 Power limitation — by external temperature (Cool and HEAL) .....ccceuiereieceiccee e 84
21 Alarms and DiagnostiCs (FOIA@N PAI/AL) ...ttt eens 85
21.1.1 Digital alarms 85
21.1.2 Analogue alarms 87
21.13 Table of Alarms 87
22 PArAMELEIS (PAF) ettt a et s et se e se e s e nesenenenenens 93
2211 Configuration parameters (CF) 94
22.1.2 User interface parameters (Ul) 98
22.1.3 Temperature control parameters (tr) — temperature controller 99
22.1.4 Function mode selection parameters (St) 100
22.1.5 Compressor Parameters (CP) 100
22.1.6 Internal circuit pump parameters (Pl) 101
22.1.7 Recirculation fan parameters (Fl) 102
22.1.8 Secondary (external) exchanger fan parameters (FE) 102
2219 Electric heater parameters (HI) 103
22.1.10 External exchanger electric heater parameters (HE) 104
22.1.1 Aucxiliary electric heater parameters (HA) 104
22.1.12 External circuit pump parameters (PE) 104
22.1.13 Boiler parameters (br) -boiler. 104
22.1.14 Defrost parameters (dF) 105
22.1.15 Dynamic setpoint parameters (dS) 105
22.1.16 Adaptive parameters (Ad) 106
22.1.17 Antifreeze parameters with heat pump (AF) 106
22.1.18 Power limitation parameters (PL) 106
22.1.19 Alarm parameters (AL) 106
22.2  Parameters / visibility table, folder visibility table and client table ... 109

2222 Folder visibility table
2223 Client Table

23 FUNCLIONS (fOlAI FNC) ...ttt bbb s ananans
23.1  Manual defrost activation (folder FnC/dEF)
23.2  Alarm acknowledgment (fOLAEN FNC/TA). ... ettt st ss s s sss s s s s sssssssssssssessssessssnsassnsnsans
23.3  Change ON/OFF state (FOIARI FNC/ST) ...ttt esss st sss s st sss s sss s ss s s ssssessnsssessssssssnsnsans
234 MUILE FUNCHION K@Y ...ovuieieeieeeieiceisiseisis ettt sss ettt sss s sss s s st snsssesss st ssesesesessssesssssssssnsassssnsssssssssnsassssnsnssnsnsans

23.5 Using the Multi Function Key (folder FnC/CC) ....

23.5.1 Download from reset

23.6 Reset alarm log (folder EUr)

24  Electrical ConNeCtioNS. ... ooeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeen
241 GeNEral WarNiNgS......ocoveeeeerrereririeesssssssssssssssssssssessssssesssssns

24.1.1 Power supply - High voltage inputs (relay)

2412 TRIAC

2413 Analogue inputs-Probes

24.1.4 Serial connections

24.1.5 TTL connection (COM 1)

24.2  CIrCUIT QIAIAMS ... cueuiiieeieerieeieereieietsesetetsese et ese e tses st bbb bae bt bt ae s st ae et ae et st ettt bbb e b et beeseen
2421 Circuit diagrams for 4 relay + TRIAC models
2422 5 relay model circuit diagrams
2423 Examples of low voltage input/output connection

24.2.3.1 Example of current/voltage input connection

24232  Example of NTC/DI input connection

24233 Example of AO1 connection
24234  Example of A02 — AO3 connection

24235 Example of DO5 connection

Energy ST500
4/174



2424 Example of connection of high voltage outputs 142

25 MeChANICal ASSEMDIY .....cieieeieieiieeieietee ettt ettt e e s s st eesessssseseseen

D ST =Tl o [ Tat- | R D - | - OO OO U PUURTTSTRTRTRTRTRN
26.1  GENEIAL SPECITICATIONS ...ttt as s st se s b ass s e s tss s b ssesessssssebsssssassssessssnsassnsnsaes
26.2  1/0 FRATUIES ...ttt sttt een
26.3 Mechanical specifications
26.4  DISPLAY @NA LEDS ...ttt sttt sss et s s es st se s s s st a s s e st e s bRt bRt R s e e a st aesesnansen

26.5  SerialS oo
26.6 Transformer
26.7  MECNANICAL AIMENSIONS ..ottt bbbt as b s et b s b b st b et b ss s e b b e s b aebebsseebebsseesenaseebssastesenantans
27 DEVICE OPEIALION ..ottt s s ettt s s b et e s e s esesesesesasssssnssassssnsnanananans
28  Responsibility and ReSIAUAL RISKS ........ciiiiiiieiit ittt eae e ananas 148
29 NON-LIQDILLY ClAUSE ....oeeeeeeeeeeeeee ettt ettt ettt senenenen 148
30 DISPOSAL ..ttt et ettt a bbb e st e s et e aa b e se b esasenseaentese s eseatesebesenserennas 148
3T DEVICEMANAZE ...ttt ettt ettt ettt ettt sttt b et ettt e b e ne et ee 149
31.1.1 Device Manager software component 149
31.1.2 Device Manager interface component 149
31.1.3 Multi Function Key Component 149
32 PAraMIMANAEEN ...ttt ettt ettt ettt b et ee 150
33 SUPEIVISION .ttt ettt st st se s s st sesesesesasesssssesasssesesasssssssaassssssesssssesssssesesesesesesesesasasasasasasasns 152
33.1  Configuration With MOADUS RTU ..ottt ettt sttt b es b b ae b sas b b et sanaesens 152
33.1.1 Data format (RTU) 152
33.1.2 Modbus commands available and data areas 153
33.2  Configuration Of AEVICE UAIESS .....c.cviveviceeeeceiee ettt bbbt bbbt sas bbb as b b et b e b sas b b et snanbens 157
33.21 Configuration of parameter addresses 157
3322 Configuration of variable / state addresses 157
34 Annexe A — MOdelS aNd ACCESSOTIES.......cucueieierereiierereetetere et s seseseesssesesssssesesessssssesasssssesesanns 158
BAT MOTELS ettt b bbb et a bbb s e b b et b e A b e b b s et b bR A b bRt e bR e A b At ba e e bt et b ena et astesnaetans 158
3411 ST500 Models 158
34.1.2 ST700 Models 158
34,2 ACCESSOIIBS euvuvuieerieieeteiaceestastesesesassssessesssassessssesessssesesssse s ssssessssesassseesebsseessbassebesssbesssee s e s s s sebebsbrsse b bes e b ssebebsseesebsseesesasbebsseesessnentans 159
35 ANQLEIC INA@X ettt e e s e s st b e s esesesesesesasesasasasasanas 166

Energy ST500
5/174



References

Cross references

Icons for emphasis

]

1 HOW TO USE THIS MANUAL

This manual is designed to permit quick, easy reference with the following features:

References column:
A column to the left of the text contains references to subjects discussed in the text to help you locate the information you
need quickly and easily.

Cross references:

All words written in jtalics are referenced in the subject index to help you find the page containing details on this subject;
supposing you read the following text:

” If there are 2 compressors in the installation, the minimum time between the switching on and the switching off) of the
two compressors is observed. ”

The italics mean that you will find a reference to the page on the topic of compressors listed under the item compressors
in the index.

If you are consulting the manual “on-line” (using a computer), words which appear in italics are hyperlinks: just click on a
word in italics with the mouse to go directly to the part of the manual that discusses this topic.

Some segments of text are marked by icons appearing in the references column with the meanings specified below:

Warning! : information which is essential for preventing negative consequences for the system
or a hazard to personnel, instruments, data, etc., and which users MUST read with
care.

Take note: information on the topic under discussion which the user ought to keep in mind

Tip: a recommendation which may help the user to understand and make use of the information

supplied on the topic under discussion.
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2 INTRODUCTION

2.1 General Description

Eliwell, a leading manufacturer for over a decade of control equipment for small and medium-size air conditioning units is
proud to present Energy ST, the new range of compact devices with advance functions and groundbreaking applications
for the HVAC market.

Single-circuit control of centralized air-conditioning systems with 1 or 2 compressors (steps) such as:
. Chillers, Heat Pumps, Close Control:
o  water-air;
o air-water;
0  water-water;
o air-air;

° Motorized condensers
0  air-cooled;
o0  water-cooled.

2.1.1 Typical applications:

Minimarkets,
Industrial plants,
Offices,

Hotels,

Residential buildings.

2.1.2 Technical data:

There are 6 models in the Energy ST 500 range providing up to 5 relay outputs, one TRIAC output, 2

PWM analogue outputs, a 0..10V/4..20mA configurable analogue output and an Open Collector digital output for an
external relay. All inputs and outputs are independent and configurable, meaning they can be adapted to fit any system.
Eliwell's standard 32x74mm format also ensures the utmost flexibility and ease of installation.

2.1.3 Main functions:

Temperature control via the input or output probe;
Integrated boiler or heating control;

Integrated control of two electric heaters or heating system;
Dynamic set point;

Automatic changeover,

Indoor ventilation control;

Dynamic defrosting;

Full diagnostics;

Modulating water pump control;

Adaptive” function for units with no accumulation;
Antifreeze function with water pump on external probe;
Control of non-uniform tandem compressors;

Power limitation;

Resources optimized in accordance with the external temperature.

2.2 Models and Features

-->See Annexe A - Models and Accessories and the Specifications chapter

Energy ST500
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3  USER INTERFACE (FOLDER PAR/UI)

The front panel of the device functions as the user interface and is used to perform all operations relating to the device.

3.1

Keys

There are 4 keys on the front panel. Each key has (see the two tables below):

3.1.1

[e}Ne]

A “direct” action (indicated on the key)
An “associated” function (indicated on the front panel of the device beside the key). In the manual, this is

shown in square brackets (e.g. [UP])

o

Keys and associated functions

A “combined” action involving two keys. In the manual, this is shown in square brackets (e.g.[UP+DOWN])

acknowledgment

Press and
Description Press once Key hold Menu /
Key K [associated [press for
ey (press and release) el about 3 Comments
seconds]
~~ e Increases a & (Manual Functions menu
A upP value " defrost see Functions
(UP) e  Goes to the S chapter (folder
next label (] activation] FnC)
See Local
On/OFF section
. Decreases a -
E DOWN value [Local See also
(DOWN) ° Goes to the ON/OFF] Functions menu
previous label Functions
chapter (folder
FnC)
[Change
Esc(ape) e  Exit without mode]
Output saving new - Operating mode
(Without settings mode See section on menu
saving new e  Go back to Changing
settings) previous level operating
mode
. Confirms value
/ exit and save
new settings
Set e  Move to next [Main display]
Confirm 16\1’31 (open do 5 _;\;I . [Main Display
(save new folder, |Sp ee Main Menu]
- subfolder, Display
settings) h
parameter, section
value)
. Open State
Menu
See Manual
Alarm alarm
ALL acknowledgment

and reset section

By parameter (see parameters chapter, parameters

UIT10-11-12-13-14) the function [associated] can be

enabled or disabled:
° 0 = Key not enabled for the function
. 1 = Key enabled for the function

Energy ST500
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3.1.2 Local On/OFF
3.1.2.1 Device ‘On’ --> ‘OFF’
el sTSaL
* e
.ﬁ. . - m e
E=t
r *C -
iy 3 5 #r Press the [DOWN] key for about 3 seconds from the
F . I main display
- - - e W
e
® pmssexo
il ST
il -
oy ]
- 8sCc !
. I I F The word OFF will appear on the display.
L (N | All other LEDs will be off
=
it
® rasneso
3.1.2.2 Device ‘OFF --> ‘On’
'ﬁ& il M2 Lt The word OFF will appear on the display.
o © Press the [DOWN] key for about 3 seconds
r m) ESCR g
= NEE i
Bu
© EDH D =0
il STHed
il (-,
e . = ,
- aC 8sc !
& Energy ST500 will return to the “normal” screen
L % . .
S - - L
it
® pasneso
NOTE:

The local ON/OFF function is deactivated if the device has been turned OFF remotely or if a digital input is configured as a

remote ON/OFF.

Energy ST500
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3.1.3

3.1.33

Keys — combined action

A

»
D

Symbol Combined
[function pressing
associated to Combination of keys Press
the combined Keys once [associated function] [Menu] / Comments
pressing of the (press and
keys] release
' [Manual reset]
([3:) See Manual alarm
+ acknowledgment and
DOWN reset section
w (DOWN)]
‘ e EG [Open programming
menul]
P r [Esc
+ [Programming menu]
SETPOINT]

Manual alarm acknowledgment and reset

Alarm messages blink. How to acknowledge an alarm is explained below.

All error messages are shown in the AL folder (see state Menu)

An error message will be shown, alternating with
the error alert and the main display.

The ALARM LED will be permanently on.

Energy ST500
10/174




ALARM/ERROR ACKNOWLEDGMENT

An error can be acknowledged by pressing any
key once.

After pressing any key, the alarm LED will start
to blink.

MANUAL RESET

To manually reset an alarm, press the “up” and
“down” keys together [UP+DOWN]

N.B: resetting an active alarm* will save the
alarm in the AL folder (see state Menu).

* j.e. manual reset (alarm)

The device will return to the main display.

3.2

The display has 18 icons (LEDs) split into 3 categories (+ decimal point):

3.2.1

LEDs and Display

Decimal point

States and Operating Modes
Values and Units of Measure
Loads

Display

Values of up to 4 figures or 3 figures plus a sign can be displayed.

3.2.2

LED: decimal point

Values are always shown in tenths of a degree/bar.

Energy ST500
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3.23 LED: States and Operating Modes

Ui /dS folder
Parameters UI07
/dS00

LED states and Operating Modes Colour Colour Permanently Blinking
Icon on
i .:‘E' A Alarm Red Active alarm Alarm acknowledged
P sl ccc i ssesadlaaT. .q‘c
8 8-8 8 Bar Antifreeze with heat pump
L] .
. E;H Heating Heating mode active
- o we owm owm owm o ow AR .
The display shows the Remote heating mode
value/resource set for the “main
display”. (Missing Cooling Cooling mode Remote cooling mode
In the event of an alarm, it will Icon)
alternate with the alarm code Exx. Local standby
(when more than one alarm occurs Standby n;ode Remote standby
at the same time, the one with the (from
) . keyboard)
lowest number will be shown first - Green
see Alarms and Diagnostics Defrost Defrost active Manual defrost activated
chapter)
Configurable
- Configurable
See Parameters -
Economy chapter See Parameters chapter

Ui /dS folder
Parameters UI07 /dS00

Energy ST500
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3.24 LED: Values and Units of Measure

LED Unit of measure Icon Colour Permanently on Blinking
Clock (RTC) Red Shows current time Set time
ok E:‘E (24hr format)
ncE
Bar:
TR
v ow ow w o ow w B
'. e
Values can be displayed with a decimal
point by setting parameter Ui08 see
parameters chapter, Ui folder)
Degrees / /
o
C centigrade
Pressure (Bar) / /
Bau
Relative Not used Not used
KEH humidity
(% RH)
@ Menu (ABC) Menu navigation /
3.25 LED: utilities
LED utilities Colour Permanently on Blinking
Configurable (°) Configurable (°°)
b oc - See Parameters See Parameters
88.8 8 Bar chapter chapter
L] —— ——
Amb
R 0 moer Ui folder Ui folder
T v v v ow - Parameters Parameters
T : UI00.UI07 UI00.U107

(°) permanently on: utility active
(°°) blinking:

e  example U/00..UI07= 1 (Compressor 1) indicates:
o safety timing
o  power limited to 50%
0  block compressor

e example Ul00..UI07= 2 (step 2) indicates: safety timing

default configuration

LEDs for utilities are all configurable (see parameters chapter, folder Ui). The factory settings are listed in the table below:

LED symbol Default icon
on display LED Default on front panel
LED 1 Compressor 1 @

- (first from left) P

- LED 2 Output step 2 @.

- LED 3 Internal exchanger electric heater 1 $‘I

- LED 4 Internal exchanger electric heater 2 EE

- LED 5 Boiler

- LED 6 External exchanger fan .:‘-}:?)

- LED 7 Internal circuit water pump @

Energy ST500
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3.3  First switch on
When Energy ST500 is switched on for the first
Ml- Giici time, a lamp test is carried out to check the
% mwds state and proper function of lamps.
| Al Ay s = o SEEEE 0| 0000000 T
E = W o ;E a = The Lamp Test lasts for a few seconds. During
r C this short time, all LEDs and digits flash at the
* Bar Fre | same time.
| ! !
e i “Mr e S 1 |
o 1 ¥i ke no -
After the lamp test, based on preselected
M" T settings, the following are displayed:
#“ et e time,
b &y . . real setpoint
ﬂ d ¥ W K r 0@ E L e  parameter setpoint
r , s e the value of the analogue input
e i b'—; Pre selected (Al1..Al4)
| U N . L R ————
ﬁ e R s B E In the example, the current time is the main
display (RTC)
@ TEF Rpue -
34 Access to folders - menu structure

Access to folders is organised into menus.

Access is determined by the keys on the front panel (see relative sections).
Access to each individual menu is explained below (or in the sections indicated).

There are 4 menus:
e ‘Main Display’ menu
. ‘Operating Mode’ menu
. ‘States menu’
. ‘Programming Menu’

— see ‘Main Display Menu’ section;
— see ‘Operating Mode Menu’;

— see "States Menu’ section;

— see ‘Programming Menu’ section.

There are 4 folders/submenus in the Programming Menu:

Parameters Menu (Par folder)
Functions Menu (Fnc folder)
Password PASS

Alarm codes EU

All menus and labels are listed in the table below:

— see Parameters chapter
— see Functions chapter;

MENU
Ai All Ai2 Al3 Al4
di Di01 Di02 Di05
LER 67 rtC HOUr dAtE YEAr
Setr
HEAt
Operating mode COOL
StdBY
Ai
di
S cL HOUr dAtE YEAT
Hr PO co02 PUOT PUO2
MENU
CF CF00...CF78
Parameters ul
AL AL00..Al48
Programmin dEF
g g A
Functions St OFF / On
CC UL dL Fr
EUr
Password
EU

Energy ST500
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3.4.1 “Main Display” Menu
‘Main Display’ refers to the contents of the default display, i.e. when keys are not used.

In Energy ST500, the main display can be customized to suit personal requirements. The various contents can be selected
from the “disp” menu which is opened by pressing and holding the [set] key for more than 3 seconds. The main display
can be selected from:
e analogue inputs Ail, Ai2, Ai3, Ai4 (when configured as digital inputs, the display will be defined on the
basis of the state and logical parameter - digital input associations)
. rtC,
e  Setpoint
0  SetP= set from parameter,
0  Setr= real with any decalibration;

Step by step instructions are provided below.

ALl Sisud

Le®h o D0 n
To open the [disp] menu to modify the main

*
J . Pz display setup, press and hold the set key for at
' a least 3 seconds.

= B |

[set]
TR EEeo
i

Prg Opens the blinking menu for the previous
display (rtC, i.e. current time, in this case).

L]
I

To modify the display, use the “up” and
Pre “down” keys to scroll the menu and press the
set key to confirm.

P
i
2
e

On selection of your preferred display, press
the set key to confirm. You will be

whay
LTTE
@ - e
i .
L
l L | automatically returned to the main display set.
- e W W W W W [
m L] L}
ads

Energy ST500
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3.4.2 “Operating Mode” menu

Instructions are provided below on how to change the operating mode.
There are three different operating modes:

e  Standby mode (StbY)

. Heat mode (HEAT)
Cool only mode (COOL)

For example, let's say you want to change
from StbY to COOL mode

To change operating mode, press and hold the
mode key for at least 2 seconds

PS The main display is set as rtc (current time)

A blinking menu will open containing the
values StbY (standby), HEAt (heat) and COOL
(cool).

Select your required operating mode and press
the set key.

P
T was previously on has gone off and the COOL
LED has come on.

* o
i Tty 8
i gl &
. '..--l - . - You will be automatically returned to the main
display and you will see that the Stby LED that
I g

[ ]
Ll ]
oy
k-
L]
£

Energy ST500
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3.4.3 ‘States’ menu

From the states menu you can view values for each resource.
For some resources, a "dynamic" view is possible.
. For example, when declared as not present / probe not configured (see System Configuration chapter (folder
Par/CF), parameter CF07=0), analogue input Al2 will not be displayed.
e  For example the hours of functioning of compressor 2 - CP02 — not available on single compressor machines.

Label Visibility Description Change
Ai Ail Ai2 Ai3 Ai4 // // Dynamic Analogue inputs //
di dil di2 di3 di4 di5 // Dynamic Digital inputs //
AO AO1 AO2 AO3 // // // Dynamic Analogue outputs //
do do1 do2 do3 do4 do5s doé6 Dynamic Digital outputs //
CL HOUr dAtE YEAr Clock YES
AL Er00 Er99 Dynamic Alarms //
SP Value // // // // // Setpoint (set) YES
Sr Value // // // // // Real setpoint //
Hr cpo1 CP02 PUO1 PU02 // 1/ Dynamic Running time YES

(hoursx10)
compressor/pumps

As you will be able to see from the table, the setpoint SP and time can be modified and viewed:

3.4.3.1 View Inputs/Outputs (Ai, di, AO, dO)

<l $TSM

Press the set key from the main display

* il HE — Example of view for Analogue Inputs The same
procedure applies for all other 1/0s. ***
S - esc
The label Ai will appear on the display.

A ﬂ P
- l i (Use the UP and DOWN keys to scroll the other
et - - w - w [ labels until you find the label required)
@ : -

§T

i
@ Press the set key to view the label for the first
analogue input (Ai0Tin this case)

~Bi

Press the set key again to view the value in Ai01.
Note that the °C icon lights up to indicate that the
value shown is in degrees centigrade.

***Eor digital inputs / analogue outputs configured
as digital (DI), the value will be 0/1 (0 indicates Off, 1
indicates On)

[

358°

#
- - - w w FE]

e B): 0 B)=

EEbexo Press the esc key to go back to the main display.

Energy ST500
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3.4.3.2 Setting the clock (CL)

Energy ST500 has a clock (RTC) to run the alarm log.
Instructions are provided below on how to set the time: the same procedure applies to change the date and year.

I - (o To change the clock on your machine, press the
. j set key from the main display.
o i §

Pressing the set key once will open a list of the
various folders.
Use the “UP” and “DOWN?” keys to find the CL
folder.

Press the set key to open the CL menu.

Energy ST500
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L N N B M . - *II

L T R

On entering this menu, you will see HOUr. Use
the “UP” and “DOWN?” keys to select the time,
date or year.

Once you have decided what you want to set,
press the [set]** key to open the modification
menu for the variable selected.
**press and hold for about 3 seconds

‘5|1_| l . q 5 To set the time, date and year, use _the “UP” and
L ] . “DOWN” keys to enter the required value.
-wow ow ow ow w B
geEHEL D
ﬂm k1 HE
i)

Press the Esc key to exit the set clock menu and
go back to the main display.

Energy ST500
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3.4.3.3 Alarm Display (AL)

Press the set key from the main display

eliL-ll T
i bt
] ’ @ The label Ai will appear on the display. Use the UP
I I and DOWN keys to scroll the other labels until you
ﬂ. , Fra find the AL label
| [
L = 1
) » ~» === @
g
® sassesxo
linll LAY
e ]
1 l org Press the set key to view the label of the first active
L L alarm (if it exists)
a = = == = [ %
g
® s2tteno
In this case, the first alarm is Er01. Use the UP and
'ﬁ il T el DOWN keys to scroll any other alarms.
o ks : 3 N.B: the menu is not cyclical.
r n ast ] For example, if the active alarms are ER0O1, Er02 and
¥ ' Er03, the display will show:
N ' L) 1 @ | Er01 ->Er02->Er03 <-Er02<-Er01
St - - w B
o s - N.B: -> UP, <-DOWN
B2s HQ =0

Press the esc key to go back to the main display.

3.4.3.4 Example of how to set the setpoint (SP)

By way of example, we will change the setpoint value in COOL mode by 12.0 degrees centigrade to12.5 degrees centigrade.

amed

#% el

]

545

T i FE R ExG

I
. A
L

a8
=
o

e

To change the setpoint on your machine, press the
set key from the main display.

Energy ST500
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ELEES

Pressing the set key once will open a list of the
various folders. Use the “UP” and “DOWN?” keys to
scroll the menu and find the SP folder.

Press the set key to open the SP folder.

o

g .

o

05449

LTS

The first screen you see will be the COOL mode
then the HEAT mode, using the “up” and “down”
keys to scroll (shown beside each view).

Let's say you want to change the COOL mode
setpoint.
‘Select COOL from the menu, then press the set
key.

The device will show the current machine setpoint,

which in this case is 12.0 degrees centigrade). Use

the “up” and “down” keys to increase or decrease

it. For example, if you want to change the setpoint

to 12.5 degrees, press the "up arrow" key until you
reach the required value.

Energy ST500
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L

bz

Once you have reached the required setpoint, press

the set key. The device will save the value 12.5.
M

4TELY
1 J
] ==
O SRR TR

To get back to the main display, press the esc key or
allow a 15 second timeout to elapse for each menu.

3.43.5 View and Reset compressor/pump time
il ST
L vl
A " . E : i
] " . xample display and reset time (hours x10) for
i . Pump 2
F. . Pre
= L] - Press the set key from the main display
dag
® psrsrnexo
elinll 5T
* e
= ] asr The label Ai will appear on the display. Use the UP
I iy and DOWN keys to scroll the other labels until you
A H Prg find the Hr label.
o r ,
S - - - = = [
e
® prttsso
el 5114
* 'y
B3 ; escl
F. 4 '- n .l Prg Press the set key to view the first label - which in this
L L U l' case is the running time for compressor 1 (CPOT)
m - v = o= - [ %
eha
® rrttszo
elinell 514
* Ras Scroll with the UP and DOWN keys to view (if the
. % o] relative resources are present) the running time for
sl compressor 2 (CP02) the pump running time (PUOT1,
. ot 11N PrE PU02)/
- E U L' - Press the set key to view the pump running time
N T T T p PUO2.
T 2etse=o0
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5T

2]

The tens of hours of functioning are 2.
(Hours expressed in tens:
2 means 20 hours of operation).

To clear pump running time PU02, press and
the [set] key.

press and hold [set].

hold

To reset the hours of functioning of pump PU02,

Note: Repeat the procedure described to reset the
hours of functioning of the other resources.

Press the esc key to go back to the main display.

3.4.4 Programming menu

Label Description Change Comments
PAr CF Ui St Al Parameters

FnC dEF tA St cC EUr Functions See Functions

chapter (folder
FnC)

PASS Password
EU Eu00

3.4.4.6 Parameters (folder PAr)

Modifying a parameter
Instructions are provided below on how to change a machine parameter. By way of example, let's look at the
configuration parameters folder, parameter CF00 (folder PAr/CF/CF00).

CF

Press the esc and set keys together to
open the parameters menu. This will
open the PAr menu.

- - - - - - -
- & O W -
& dLl v
! ﬂ The PAr parameters menu contains all
. . device parameters. Press the set key to
| ’- view all folders.
O 224463
il T
T E The first folder shown for the device is
i l the CF configuration folder. Simply press
L the set key again to modify individual CF
G el parameters.
- ow oW oW W W 3
o PaE ba o
Energy ST500
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Pre

The CF00 parameter will be shown on the
device (factory default settings).

Press the "up" key to scroll the various
parameters or move to the next parameter
(CFOT in this case) or the “down” key to go

back to the previous parameter (CF47 in this
case).

CF00->CF01->CF02->...->CF47->CF00
CF47<-CF00<-CFO01->...<-CF46<-CF47

N.B: -> UP, <-DOWN

: P @

: ﬁ
-
-

=

o

Press the set key to view the value of the
parameter (CFOO in this case).

ELLES

d Ak

P

For parameter CF00, the value shown will be
2. Press the “up” and “down” keys to modify
this value.

ab il

&

Ta UOD.Og
D 23 ba

LR

[El

@

Press the set key once you have entered the
required value. **

Press the esc key to exit this display and go
back to the previous level.

**N.B. pressing the set key will confirm the
value entered. Pressing the esc key will take
you back to the previous level without
saving the value entered.

3.4.4.7 Functions (FnC folder)

See Functions chapter (folder FnC)
3.4.4.8 Entering a password (PASS folder)

Levels of visibility

Four levels of visibility can be set by assigning suitable values to each parameter and folder, by serial, software (Param

Manager or other communication softwares) or by programming key.

The visibility levels are:

e  Value 3 = parameter or folder always visible

e  Value 2 = manufacturer level; these parameters can only be seen by entering the manufacturer's password
(see parameter UI18) (all parameters specified as always visible, parameters that are visible at the installation
level, and manufacturer level parameters will be visible).

e  Value 1 = installation level; these parameters can only be viewed by entering the installation password (see
parameter U/77) (all parameters specified as always visible and parameters that are visible at the installation

level will be visible)
. Value 0

= parameter or folder NOT visible

1. Parameters and/or folders with visibility level <>3 (i.e. password protected) will only be visible if the correct
password is entered (installation or manufacturer) following the procedure outlined below:
2. Parameters and/or folders with visibility level =3 are always visible and no password is required; in this case, the

procedure below is not required.

Energy ST500
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To view parameters visible for the given password, open the PASS folder (press esc and set together [esct+set] from the
main display and search the folder using the up/down keys) and set the PASS value.

[esc+set]

— Press the esc and set keys together from
b = q L the main display to enter the PASS folder.
L]
£

find the PASS folder.

wudy
: 4w % 0 22
- - Pressing the two keys will open the menu
i p containing the list of folders. Use the “up”
=ra '- £ and “down” keys to scroll the list until you
= set
dan

L)
T

* el
e N RN - Press the set key to open the PASS folder.
- i W Enter the password (installation or
| manufacturer) from here, press the set key
. g and exit.
1
' L | Now open and view parameters to change a
value (see parameters chapter).
a o L P -
3.4.49 Alarm events (EU folder)
& el 4 |
b & C # O O

Press the esc and set keys together from
the main display to enter the PASS
folder. [esc+set]

the “up” and “down” keys to find the EU
folder.

ke
. dL®w® Q£ O
r - Pressing the two keys will open the
te P menu containing the list of folders. Use
s iy '- i
& set

L
o
L

Energy ST500
25/174



ST
i) min Press set to view the last alarm event - if
g - ’ it exists — EU0O.
| - 85 N.B: EU0O indicates the last alarm
, recorded, EUO1 the second last, and so
& ! 4 e
L L 1
= @
- - - . Scroll with the UP and DOWN keys to
Ll view (if present) any other alarm events.
D prttase P y
il Ryt
* "
= T - esc
L [ | n ' I‘ Press the set key again to view details of
oA Prg. the selected event (EUOO in this case).
N g
- - - - w w 5
D mrttsse
il 5TE44
i -
) an 5 The first label will be shown (alarm
. - = - esi . code).
& '- " P With the UP and DOWN keys you can
L o U 1 scroll:
i - - - = - B
iap Alarm code (as previously indicated)
® msarssesxo
dliLell 5TE44
b ke
= & % - 8 EEe
1
L MM ]
. ' Alarm start time
L [ oy I
e - - - w - B
o
C sasnexo
il ST544
b -y
N = L *® - esc
| l ' 1
4*- E 8 I ', P]'I Alarm start date
et L
— - = .
i
® srssssxo
il 57588
il e
B & % @ BB
|
: ' Alarm stop time
"*" =l e Sl P]I (in this case, the alarm is still active)
et
S - - v w - B
i
® msarssssxo
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7544
s e
- A = esc
; Alarm stop date
Jﬂr . . P]I (in this case, the alarm is still active)
E - - - L ﬂﬂ
e
@ pessexo
elinell 57348
ol et
- L = esc
& LN s
L UL o j
il = * ===00
Type of alarm
@O o
rassEse (Automatic)
il STReS or alternatively
* ; e (manual)
- & - - escil
& m Q i
LE® ' ! U i
i - - L ﬂﬂ
e
® msassnesxo
Energy ST500
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Analogue inputs

Analogue inputs:
Configuration
table

4 SYSTEM CONFIGURATION (FOLDER PAR/CF)

Before doing anything, make sure the device is connected to a suitable external transformer. The following rules
must be followed when connecting cards to each other and to the application:

e Loads that exceed the maximum limits set forth herein must not be applied to outputs;

o  When connecting loads, follow connection diagrams carefully;

e To avoid electric pairings, wire all low SELV utilities separately from high voltage ones.
(°) SELV: SAFETY EXTRA LOW VOLTAGE

Instrument configuration is determined by the values of the parameters associated with inputs and outputs.

4.1 Configuration of analogue inputs

The analogue inputs referred to below as Al1..Al4 are 4 in total.
A further analogue input Ai5 is available on the terminal.
Using the parameters, a physical resource (probe, digital input, voltage/current signal) can be “physically” configured for
each type of input:
e  4inputs can be configured as temperature probes, an NTC type probe, or as digital inputs.
. 2 inputs (AI3., Al4) can be configured as temperature probes, an NTC type probe, as digital inputs or
current/voltage input (signal 4-20mA / 0-10V, 0-5V, 0-1V).

A “logical” meaning can also be associated to each analogue input using the relevant parameter.
Inputs can be “physically” configured as specified in the table below.

A Value
Parameter Description 0 1 3 3 2 5 3
Type of input Probe not Probe configured as no NTC
CFoo analogue Al1 configured voltage digital input sensor /" /" /" /"
Type of input Probe not Probe configured as no NTC
cFo1 analogue Al2 configured voltage digital input sensor /" /" /" /"
CFO2 Type of input Prope not Probe conf!g_uret_i as no NTC 420 mA | 0-10v ] o5V | 0-1v
analogue Al3 configured voltage digital input sensor
CFO3 Type of input Prope not Probe conf!gyreq as no NTC 420 mA | 0-10v ] 05V | 0-1v
analogue Al4 configured voltage digital input sensor
CF73 Type of input Probe not Not used NTC / ol | ow
analogue Al5 configured sensor
See
Configuration of digital
inputs
N.B: // indicates that value is not present
Analogue input Al Parameter Range Description
Al3 CF04 CF05..99.9 Analogue input Al3 full scale value
Al3 CF05 -50.0...CF04 Analogue input Al3 start of scale value
Al4 CF06 CF07..99.9 Analogue input Al4 full scale value
Al4 CFo7 -50.0...CF06 Analogue input Al4 start of scale value

The values read by analogue inputs can be configured in parameters CF08...CF11

Parameter Description Unit of measure | Range
CF08 Analogue input Al1 differential °C -12.0..12.0
CF09 Analogue input Al2 differential °C -12.0..12.0
CF10 Analogue input Al3 differential °C/ Bar -12.0..12.0
CF11 Analogue input Al4 differential °C/ Bar -12.0..12.0
CF76 Analogue input Al5 differential °C -12.0..12.0
Study the following tables:
Table A - parameter association - configuration of analogue inputs
Parameter | Description Value | Description | Notes
) . . If CFO0O=1 (Al1 configured as DI),
CF12 Configuration of analogue input Al1 0..6 See table B set CF12=0
) . . If CFO1=1 (A2 configured as DI)
CF13 Configuration of analogue input Al2 0..6 See table B set CF13=0
) . . If CFO2=1 (AI3 configured as DI)
CF14 Configuration of analogue input Al3 0..11 See table B set CF14=0
) . . If CF03=1 (Al4 configured as DI)
CF15 Configuration of analogue input Al4 0..11 See table B set CF15=0
CF77 Configuration of analogue input Al5 0.2 See table B
Energy ST500
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Table B — analogue input logical meaning & parameter values CF12...CF15

Analogue input Al Analogue input AI5 Value Description
on terminal

AlT AI2 AI3 Al4 AlI5 0 Probe disabled
Al AI2 AI3 Al4 Al5 1 Internal exchanger water/air inlet temperature
Al1 AI2 AI3 Al4 Al5 2 Internal exchanger water/air outlet temperature
Al AI2 AI3 Al4 Al5 3 External exchanger temperature
Al1 AI2 AI3 Al4 Al5 4 External exchanger inlet water temperature
Al1 AI2 AI3 Al4 Al5 5 External exchanger outlet water temperature
All A2 AI3 Al4 Al5 6 External temperature

Al3 Al4 // 7 High pressure input

Al3 Al4 // 8 Low pressure input

Al3 Al4 // 9 Dynamic setpoint input

Al3 Al4 // 10 External exchanger pressure

Al3 Al4 // 1 Internal exchanger pressure

N.B: // indicates that value is not present

4.2 Configuration of digital inputs

Digital inputs | The no voltage digital inputs referred to below as DI1...DI5 are 5 in total.
These can be added to by Al1...Al4 if the latter are configured as digital inputs (via parameters CF23...26 respectively).

A total of 8 digital inputs is thus available.
Study the following tables:

Table A - parameter association - configuration of digital inputs

Parameter Description Value Description Notes
CF16 Configuration of digital input DI -32..432 See table B
CF17 Configuration of digital input DI2 -32..+32 See table B
CF18 Configuration of digital input DI3 -32..432 See table B
CF19 Configuration of digital input DI4 -32..+32 See table B
CF20 Configuration of digital input DI5 -32..+32 See table B
Set to 0 if All
CF23 Corjflguraﬁlon of analo.gL.Je mput All 32432 See table B is NOT
if configured as a digital input configured as
a DI
Set to 0 if Al2
CF24 Cor)flguraﬁlon of analo.gL.Je input Al2 32432 See table B is NOT
if configured as a digital input configured as
a DI
Set to 0 if AI3
CF25 Cor'1f|gura't|on of analogue input Al3 32432 See table B is NOT
if configured as a digital input configured as
a DI
Set to 0 if Al4
CF26 Cor_]flgura_tlon of analogue input Al4 32432 See table B is NOT
if configured as a digital input configured as
a DI
Energy ST500
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Digital inputs:
Configuration
table

Digital outputs

Table B - Digital inputs: Configuration table

The polarity of:

is defined as listed below:

Value Description

+ Positive Active when contact closed

- Negative Active when contact open
Value | Description Notes
0 Input disabled
+1 High pressure pressure switch
+2 Low pressure pressure switch
+3 External exchanger fan thermoswitch
+4 Internal exchanger fan thermoswitch
+5 Internal circuit flow switch
+6 External circuit flow switch
+7 Compressor 1 thermoswitch
+8 Compressor 2 thermoswitch
+9 Internal circuit pump thermoswitch
+10 External circuit pump thermoswitch
+11 Compressor 1 oil pressure switch
+12 Compressor 2 oil pressure switch
+13 Remote ON/OFF Local ON/OFF has no impact
+14 Remote Summer/Winter See also digital temperature control
+15 Power step 1 request See also digital temperature control
+16 Power step 2 request See also digital temperature control
+17 Auxiliary electric heater thermoswitch
+18 Digital input heat step 1 request See also digital temperature control
+19 Digital input heat step 2 request See also digital temperature control
+20 Digital input cool step 1 request See also digital temperature control
+21 Digital input cool step 2 request See also digital temperature control
+22 End of defrost
+23 Internal exchanger electric heater 1 thermoswitch
+24 Internal exchanger electric heater 2 thermoswitch
+25 External exchanger electric heater thermoswitch
+26 Economy input
+27 Remote STD-BY
+28 General alarm
+29 Block compressor 1
+30 Block compressor 2
+31 Power limited to 50%
+32 Block heat pump

If more than one parameter in the table is configured with the same value, the function is activated when at least one of
the inputs is piloted (OR LOGICAL).

4.3

Configuration of digital outputs

See the chapter on electrical Connections for the number and capacity of relays/open collectors and for information on
the symbols used on labels supplied with the device.

. High voltage outputs (relays) are identified as DO1, DO2, DO3, DO4 and DO06.

e  The low voltage (SELV), open collector output is called DOS5.

All digital outputs can be configured as outlined in the table below:

Table A - parameter association - configuration of outputs

Parameter Description Value Description Notes
CF45 Configuration of digital output DO1 | -13..+13 See table B Present in all models
CF46 Configuration of digital output DO2 | -13..+13 See table B Present in all models
CF47 Configuration of digital output DO3 | -13..+13 See table B Present in all models
CF48 Configuration of digital output DO4 | -13..+13 See table B Present in all models
CF49 | Configuration of digital output DO5 | -13..+13 |  See table B (OF;;*;‘*QZI'& gi‘o’r"gﬁ;’ilt)
CF50 Configuration of digital output DO6 | -13..+13 See table B Present in models with 5 relays
See table A -
CF51 Configuration of digital output AOT | -13..+13 See table B Analogue outputs and Models
CF34=0 - CF43
See table A -
CF52 Configuration of digital output AO2 | -13..+13 See table B Analogue outputs and Models
CF35=0 - CF44
Energy ST500
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Table B — Outputs: Configuration table
The polarity of:
is defined as listed below:

Value Description
+ Positive Active when contact closed
- Negative Active when contact open
Relay and open
collector output: Value | Description
Configuration 0 Output disabled
table +1 Compressor 1
+2 Output step 2
+3 Internal circuit water pump
+4 External circuit water pump
15 Reversing valve
16 Boiler
+7 Internal circuit electric heater 1
+8 Internal circuit electric heater 2
19 External circuit electric heater
+10 Auxiliary electric heater
11 External exchanger fan
+12 Recirculation fan
+13 Alarm

If multiple outputs are configured to run the same resource, the outputs will be activated in parallel.

4.4 Configuration of analogue outputs

Analogue outputs | See the chapter on Electric Connections for the number and type of analogue outputs used and for information on the
symbols used on labels supplied with the device.

There are 4 analogue outputs. 1 high voltage one and 3 low (SELV) voltage ones, the exact number depending on the
following models and with the following characteristics:

Table A - Analogue outputs and Models

High
voltage SELV Models

oovs 19121218198y
u N ) < = N )
Output 2A 230V PWM 4.20mA E E E E E E
n n n n n n

TC1 ° ° ° °
AO1 ° . ° ° °
A02 ° ° °
AO3 ? ° °

Triac analogue output (TC1)

Available only in models with 4 relays

High voltage output generally used to pilot fans or water pumps.

The output can be configured for proportional operation (constant speed variation) or as ON/OFF.

Remote control switches downstream from the Triac are NOT permitted.

The TC1 output can be configured as described in the table “Analogue Output TC1 - AO1 AO2 : configuration table”
Configuration of low voltage (SELV) analogue output

e  AOT always available
o If configured as digital, see parameter CF571
e AO2 see models chapter
o If configured as digital, see parameter CF52
They can be configured as:
0  PWM (via CFS modules) or
o  open collector (On/Off).

e  AO3 - low voltage (SELV) output to pilot external modules to run fans
Can be used to pilot 4-20mA fans or 0-10V fans (via parameter CF30)

To configure, see the table below. All analogue outputs can be configured as digital or proportional.
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Analogue output
TC1 - AO1 AO2:
Configuration
table

Low voltage (SELV)
analogue output
AO3:
Configuration
table

Table B — Analogue Outputs — Configuration parameters

Output Parameter Description Values Notes
0= Output configured as 1f=1
. ‘digital’
CF33 Enabling analogue output TC1 _ h . see parameters
1= Output configured as triac CF36 - CF39 — CF42
(proportional)
Has a meaning if
CF33=1
. phase shift values to
TC1 CF36 Phase shift analogue output TC1 0..90 pilot Triac with cut-
Only on off in the event of
models inductive loads.
where
this is Has a meaning if
provided. CF33=1
Analogue output TC1 pulse 5...40 units .
CF39 length (347..2776 ps) pulse ler}g'th to pilot
riac
(1 unit = 69.4 ps).
) . o . See table entitled
CF42 Configuration of analogue output | -13..+13 if Q|gltal (see_ polarity) Configuration of
TC1 14...15 if proportional
analogue output
0= Output configured as
. ‘digital’ If=1 see parameters
CF34 Enabling analogue output AOT 1= Output configured as Triac CF37 — CF40 - CF43
(for pulse pilot)
CF37 Phase shift analogue output AO1 0..90 Active if CF34=1
AO1 ——
A . Active if CF34=1
CF40 nalogue output  AO1pulse 5...40 units (1 unit = 69.4 pis)
length (347..2776 ps) : ’
) . o ) See table entitled
CF43 Configuration of analogue output | -13..+13 if (jlgltal (see polarity) Configuration of
AO1 14...15 if proportional
analogue output
0= Output configured as
. ‘digital’ If=1 see parameters
AO2 CF35 Enabling analogue output AO2 1= Output configured as Triac CF38 — CF41 - CF44
ont (for pulse pilot)
nty on CF38 Phase shift analogue output AO2 0..90 Active if CF35=1
models Active if CF35=1
where CF41 Analogue output AO2 pulse 5...40 units (1 unit = 69.4 ps)
this is length (347..2776 ps) A HS).
provided. See table C
Configuration of analogue output | -13...+13 if digital (see polarity) . ) .
CF44 AO2 14..15 if proportional entitled Configuration
of analogue output
Output Parameter Description Values Notes
0=0-10V analogue output - voltage .
0303 n CF27 Type of output analogue 1=4-20mA Analogue output - current Sg:nﬁc?biiai?;:lgg
Yy 0 AO3 2=0-20mA Analogue output - current &
models analogue output
where —
this is Configuration -13..+13 if digital (see polarity) Modulated pllotmg
provided CF30 Analogue output AO3 14..15 if proportional or on/off via 10V
external relay
Note:

(proportional).
. Range CF39/CF40/CF41: 5...40 units or 347..2776 ps (1 unit = 69.4 ps).

Parameters CF37- CF42 — CF43 - CF44 see table C
Indicate the logical meaning of Triac analogue outputs.

The following can be piloted:

0 the Triac as switch (TC1 AO1 AO2)
0 the output as switch 0-10V (AO3)

loads with output modulation (values from 14 to 16) or
loads with on/off type switching using

Parameters CF37 CF38 CF40 CF41 have a meaning only if the outputs have been configured as Triac outputs
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Analogue output
configuration
table

Table C - Analogue Outputs: Configuration table

Polarity is defined below:

Value Description

+ Positive Active when contact closed

- Negative Active when contact open
Value Description Type
0 Output disabled //
+1 Compressor 1
+2 Output step 2
+3 Internal circuit water pump
+4 External circuit water pump
+5 Reversing valve

. +6 Boiler

See also Input/Output Polarity +7 Internal circuit electric heater 1 Digital (ON/OFF)

+8 Internal circuit electric heater 2
+9 External circuit electric heater
+10 Auxiliary electric heater
+11 External exchanger fan
+12 Recirculation fan
+13 Alarm
14 External exchanger fan Proportional
15 Not permitted //
16 Modulating pump circuit Proportional

4.5 Serial configurations — Protocol parameters

Present on all 2 serial models:
e  TTL: channel for
0  Multi Function Key connection to up/download parameters
0  serial communication with personal computer
e  KEYB: channel for serial communication with standard Eliwell terminal. 12 VDC power supply (2400, and ,8,1).

Serial TTL - referred to as COM1 — can be used to
. configure parameters with Param Manager software using Eliwell protocol
e  configure device parameters, states, and variables with Modbus via Modbus protocol
. supervise using VarManager software via Modbus protocol.

See the table below:

Parameter Description el
0 1
CF54 Select COM1 (TTL) protocol Eliwell Modbus
Parameter Description Lt
CF55 Eliwell protocol controller address
< n 0...14
CF56 Eliwell protocol controller family
CF63 Modbus protocol controller address 1...255
Parameter Description Values
e 0=1200 baud
. 1=2400 baud
e 2=4800 baud
e 3=9600 baud
CF64 Modbus protocol Baudrate e 4=19200 baud
e  5=38400 baud
e 6=58600 baud
e  7=115200 baud
e 0=STX
CF65 Modbus protocol parity : ;; ﬁl\gl[l\lE
e 3=0DD
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4.6 Output for terminal

KEYB — this output manages the LCD terminal with integrated room temperature control

Refer to the following connection diagram:

Max distance cable L K;%U 575:,520
ST500-SKW21 100mt XX

HO
ﬂo

opAZie Pl [0
jeuB|s ; en|q 3
aN9 /PeIq

wiring wiring SKW21 description
ST500
1 GND / black Ground / Black
2 Signal / Blue Signal / blue
3 +12Vdc /red 12V~ Supply from ST500
KEYB - KEYBoard (terminal)
Max distance 100mt

For more information:

-> See instruction sheet 91524081 SKW21 LCD terminal / Terminale LCD / GB-I
-> See manual

o 8MA00210 SKW21 Terminale LCD ITA

o 8MA10210 SKW21 LCD Terminal GB
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5 OPERATING MODES - TEMPERATURE CONTROL (FOLDER PAR/TR)

Temperature control parameters can be viewed and configured in folder tr (see User Interface and Parameters chapter).

Compressor control - Temperature control
Energy ST500 has three types of temperature control:
Temperature control parameters can be viewed and configured in folder tr (see User Interface and Parameters chapter).
The type of temperature control can be configured in parameter tr00:
e  Proportional: Calculates the power the unit must supply in relation to the distance of the air/water
temperature from the setpoint.
0 tr00=0 Proportional temperature control
. Differential: Calculates the power the unit must supply in relation to difference in temperature between two
analogue inputs
o tr00=1 Temperature control differential
e Digital (motor condensing)
o tr00=2 Digital temperature control

The regulation algorithm calculates the load to be supplied through the compressors for both heating and cooling.
Instructions are provided in the following sections on how to set parameters used to control utilities based on
temperature/pressure readings taken by the probes.

5.1 Proportional temperature control

5.1.1 Proportional temperature control in COOL mode

The compressor is controlled by an analogue input and by the cooling setpoint.
Cooling setpoint: this is the reference setpoint when the device works in cool mode.

The probe Aln used by the temperature regulator can be selected in parameter tr02.

Power A

Step 2
\ 4 A
SET POINT COOL (tr04)
Step 1
\ 4 A
10 . L tr10 N Temp Aln
P tr12 N

N.B: Always set tr12> tr10

Power power
*Step 1 Step 1
*Step 2 Step 2

*Only for machines with two compressors or partialized compressor.
Aln temp. | temperature read by the probe selected for temperature control in Cool.
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algorithm in heat
mode

Proportional
diagram in HEAT
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5.1.2

Proportional temperature control in HEAT mode (HEAT PUMP)

The compressor is controlled by an analogue input and by the Heating setpoint.
Heating setpoint: this is the reference setpoint when the device works in heat mode.

N.B.: temperature control is enabled in HEAT mode only if: tr07 (enable heat pump) = 1 (heat pump present)

See also Block Heat Pump

Probe Aln used in temperature control can be selected in parameter tr03:

Power A

Step 2
A \ 4
SET POINT HEAT (tr05)
Step 1
A \ 4
< tr11 > < tr11 > Temp Aln
< tr13 N
<

N.B: Always set tr13> tri1

Power power
*Step 1 Step 1
*Step 2 Step 2

*Only for machines with two compressors or partialized compressor.

Aln temp. | temperature read by the probe selected for temperature control in Heat.

A compressor will always be off if:

It is not associated with a relay (power output)

Compressor block active (see alarm table)

Safety timing is in progress

The boiler is active

A time delay is active between pump on and compressor on (safety timings)
Preventilation is in progress in cooling mode

Energy ST500 is on standby or off

CF12..15 = 0 (probe absent)
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5.2  Temperature control differential

Temperature control differential can be enabled by configuring tro0=1.

The purpose of the temperature control differential is, for example, to make sure that the difference between the external
temperature and the temperature of a liquid that is being heated or cooled is always the same. To do this, the difference
between the values read by probe 1 and by probe 2 are used (temperature control value = probe 1 — probe 2); the probes
used for temperature control can be selected by configuring parameters tr714 and tr15 appropriately:

Temperature control in Cool mode - Temperature control in Heat mode -
Parameter tr14 Parameter tr15
Configuration of probes used in the temperature control differential - see table:
Temperature control depends on the set-point Temperature control depends on the set-point
set for Cool mode and the differential value equal to set for Heat mode and the differential value
probe 1 — probe 2 equal to probe 1 — probe 2
cooL HEAT Value Probe 1 Probe 2
NTC input for internal exchanger water/air|
0 inlet temperature
(CF12...CF15=1)
tr14 tr15 NTC input for internal exchanger water/air|
Select probe for | Select probe for| 1 outlet temperature
temperature temperature (CF12...CF15=2) NTC input Outdoor temperature
control control NTC input for external exchanger (CF12...CF15=6)
differential in differential in 2 water/air inlet temperature
Cool Heat (CF12...CF15=3)
NTC input for external exchanger
3 water/air outlet temperature
(CF12...CF15=4)

L B

4y

5.3 Digital temperature control

Digital temperature control can be enabled by configuring tr00=2.

The operating mode selected and power required depend on the state of digital inputs configured for this type of
temperature control.

Safety timings, settings (compressor ON delay, pump ON, ..) and alarms are normally active.

See the table below for the parameter - digital input configuration association for this function. For the full list, see the
chapter entitled System Configuration (folder Par/CF) — subchapter Configuration of Digital Inputs - Table A.

Parameters | Value

+14 Remote Summer/Winter
+15 Power step 1 request Type 1 thermostat
+16 Power step 2 request

CF16..CF20

CF23..CF26 | *18 | Digital input heat step 1 request

+19 Digital input heat step 2 request

. Type 2 thermostat
+20 Digital input cool step 1 request

+21 Digital input cool step 2 request

Digital input configuration depends on the type of thermostat used.
N.B.:
. If two digital inputs have been configured as request step 1 heat and step 1 cool, when activated at the same
time, a configuration error occurs;
. If a digital input has been configured as request heat and the digital input for summer/winter is in the summer
position, a configuration error occurs;
e  Temperature control depends directly on the activation of digital inputs which must be activated in a logical
sequence. For example, power steps must be activated and deactivated in the fixed sequence 1-2 and 2-1.

5.4 Block heat pump

The block heat pump function allows energy savings by disabling the heat pump in specific operating conditions, such as:
e when the installation is not working efficiently due to the external temperature (Block heat pump by external
temperature)
e when on account of the particular electricity supply agreement it would be useful to disable the heat pump at
peak charge times (Block heat pump with digital input)
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5.4.1 Block heat pump based on external temperature and/or parameter

If the external temperature is too low, heat pump performance will not be acceptable; hence, you can:
. Block the heat pump from parameter tr76:
e  Set aset point (tr717) below which the heat pump will be disabled.

When the heat pump is blocked, the setpoint differentials for heaters in integrated use and boiler will be forced to zero.

Heat Pump
Set Point Heat Pump (tr17)
ON

OFF
)

tr18 Text

Y

Heat Pump Heat pump state
T ext External temperature

5.4.2 Block heat pump from digital input

If a digital input is configured as “Block heat pump” CF16..CF20 / CF23..CF26=32 when it is activated, the heat pump will
be deactivated.

When the heat pump is blocked, the setpoint differentials for heaters in integrated use and boiler will be forced to zero.

5.5 Economy function

The parameters for this function are as follows:

tr19 Setpoint differential in Cool from start of Economy
tr20 Setpoint differential in Heat from start of Economy

In Energy ST500, a digital input (DI1...DI5 or Al1...Al4 configured as digital inputs)) can be configured as Economy Input
(CF16..C20, CF23...CF26=+26/-26)

If a digital input configured as Economy is active*, an offset is added to the operating setpoint (positive or negative).
See the table below:

Setpoint**
Cool Heat
Digital input NOT ACTIVE (depending on polarity) Cool setpoint Heat setpoint
CF16..C20,
CF23..CF26= +26/-26
Digital input ACTIVE* (depending on polarity) CF76..C20, | Cool setpoint + offset Heat setpoint + offset
CF23...CF26=+26/-26 (Cool setpoint + tr79) | (Heat setpoint + tr20)

*active when contact open or closed, depending on polarity (i.e. positive or negative sign). See Configuration of Digital
Inputs

**The cool and heat setpoints represent the real operating setpoints (i.e. those set in parameters tr04 and tr05
respectively), including any function decalibration enabled (such as the dynamic setpoint for example).
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Operating modes

6 OPERATING STATES (FOLDER PAR/ST)

Once the installation has been configured, Energy ST 500 is ready to control utilities based on the temperature and
pressure conditions read by the probes and the temperature control functions defined in the relative parameters.

Operating mode parameters can be viewed and configured in folder St (see User Interface and Parameters sections).
When EnergyST500 is not OFF or on StdBy, it is in heat or cool mode.

Three operating modes can be set in parameter St00:

e  St00=0 Cool only cooL
e  St00=1 Heatonly HEAT
e  St00=2 Heat and cool HEAT + COOL

Each operating mode is associated to operating states.
Operating states can be selected:
e  from the keyboard - if keys are enabled in parameters:
o Ul 11 Enable MODE function from key To enable or disable the selection of operating mode from a
key..
0 Ul 13 Enable ON/OFF from key. To enable or disable the ON/OFF key to switch the device on or off.
e  From appropriately configured digital inputs:
0 i.e. Remote ON/OFF
0  Remote STD-BY

Operating mode
COOL | HEAT HEAT+COOL
Cooling X NA «
Heating NA X X
Operating state Standby (Stdby) X X X
Remote Standby (Stdby) X X X
OFF X X X
Remote OFF X X X

If different states are requested at the same time, the following priorities are assigned (in increasing order):

Current operating mode (current mode) Operating mode
after request
Priority CooL HEAT HEAT+COOL
Action 1 Digital input Digital input Digital input configured Remote OFF (§)
configured as ON/OFF configured as as ON/OFF (§)
® ON/OFF (§)
2 ON/OFF key enabled ON/OFF key ON/OFF key enabled OFF
(press and hold DOWN enabled (press and hold DOWN
key) (press and hold key )
DOWN key)
3 Digital input Digital input Digital input configured Standby
configured as Standby configured as as Standby
Standby
4 Mode key enabled Mode key enabled NA Mode selected by
(press and hold (press and hold user
ESC key) ESC key) (see mode, change
mode key)
4 NA NA Mode key enabled Standby
*) *)
5 NA NA Select mode (**) (**)
6 NA NA Mode key enabled Mode selected by
(press and hold user
ESC key) (see mode, change
mode key)

(8) In this case the key [local ON/OFF] has no effect on the operating mode

(* it will not be possible to switch from COOL mode to HEAT mode (HEAT label not visible by pressing and holding ESC
key (Mode, change mode function))

(**) it will not be possible to switch from HEAT mode to COOL mode (COOL label not visible by pressing and holding ESC
key (Mode, change mode function))
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6.1 Automatic changeover

The automatic changeover function can be enabled in parameter St07.

Heat or cool mode are activated via two different differentials that can be set in the relative parameter (Pa St03 for the
heat mode and Pa St04 for the cool mode); in the neutral zone (between the two setpoints), the mode can be set from a
key as well (if enabled) See the graph below for more details; in the example, the differentials are both positive but can
also be set with a negative value.

6.1.1 Example of automatic changeover based on water temperature

A

MODE

COOL

Set COOL Set HEAT

ON

MODE

Operating mode

T H20

Water temperature

COOL SETPOINT

tr04 - Temperature controller setpoint in Cool

HEAT SETPOINT

tr05 - Temperature controller setpoint in Heat

St03

Differential for automatic mode change in Heat

Sto4

Differential for automatic mode change in Cool

6.1.2 Example of automatic changeover based on external air temperature

A

MODE

Set

COOoL Set HEAT

ON

COOL:

HEAT

St04 .

N.B.: St04 is added to COOL setpoint; St03 is added to HEAT setpoint.
N.B.: St03+S5t04 < HEAT setpoint - COOL setpoint, or the sum of differentials must never be more than HEAT setpoint -

COOL setpoint

Ext Temp.
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6.2

Operating states table

Operating states and associated functions/algorithms enabled/disabled for each one are listed in the table below.
o Indicates the function enabled

Example: The Hot Start function can be enabled ONLY in HEAT mode

Function

Cooling
CcooL

Heating
HEAT

Std-By and remote
Std-By

OFF and remote
OFF

User interface

° (%)

Temperature controller

Select operating mode

Compressor

Internal circuit water pump

Recirculation fan

External exchanger fan

External circuit water pump

Internal circuit electric heaters

External circuit electric heaters|

Auxiliary electric heaters

Boiler

Defrost

Dynamic setpoint

Economy

Adaptive function

Antifreeze with heat pump

Hot Start

Power limitation

Record running time

Reset manual alarms

Manual defrost

Copy card

Alarm History

Diagnostics

Serial communication

(8) In this case the key [local ON/OFF] has no effect on the operating mode
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Safety timings

ON-ON timing for
more than one
compressor

7 COMPRESSORS (FOLDER PAR/CP)

Energy ST can control installations with 1 refrigeration circuit featuring 1 or 2 compressors.
Each compressor is piloted by a device relay.

The compressors are on or off depending on the temperature control functions set (see Compressor Control -
Temperature Control chapter).

Compressor parameters can be viewed and configured in folder CP (see User Interface and Parameters chapters).
The parameters are:

e CP00, CPOT to define the type and number of compressors in the installation;

e  (CP03.CP10 to set timings.

7.1 Type of compressors

Parameter CP0O indicates the type of compressor
e  CP00=0 ordinary compressor
. CP00=1 partialized 2 step

Parameter CPOT1 indicates the number of compressors in each circuit
. CPOT=1 1 compressor
. CPO71=2 2 compressors

Configuring digital outputs as compressor:
The compressor or compressors, or compressor and its partialization is/are connected to one of the available relay outputs
D01...D04, D06 or to the D05 open collector output, setting the following parameters:

° CF45...CF50= 1 for compressor 1

e  CF45...CF50= 2 for compressor 2 or partialization

7.2 Compressor timings
The switching on and off of compressors must respect safety timings that can be set using the relative parameters as
described below:

7.21 Minimum time between the switching on of more than one compressor (CP05)

If there are 2 compressors in the installation, the minimum time between the switching on (CP05) and the switching off
(CPO06) of the two compressors is observed.

The switch off delay between two compressors is not applied in the event of a compressor shutdown alarm, in which
case they are stopped immediately.

The second compressor will switch on, when requested, after the delay (in seconds) set in parameter CP05 Minimum time
between the switching on of more than one compressor- after the first one has switched on.

Minimum time between the switching on of more than
one compressor
(CPO5)
oM
B o ,
oM e Timaftempo
@ OFE "
A ——l
Timatempa
CPOS
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7.2.2 FOR PARTIALIZED COMPRESSORS ONLY - Minimum ON step during increase in output (CP08)

If there is only one compressor in the installation, the minimum time between the switching on of the compressor and its
partialization are observed (CP08).

Minimum ON step during increase in output
(CP08)

5.l |

R ]
L. B
CPod
7.2.3 Minimum time between the switching off of more than one compressor (CP06)

OFF-OFF timing for | The second compressor will switch off, when requested, after the delay (in seconds) set in parameter CPO6 Minimum time
between the switching off of more than one compressor — after the first one has switched off.

more than
compressor Minimum time between the switching off of more than
one compressor
(CP06)
i
o8 :
5 OFF . -
i} . Tl B
& .. .
—
] : T pa
CPOE
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Compressor
OFF-ON timing

Compressor
ON-ON timing

7.23.1 FOR PARTIALIZED COMPRESSORS ONLY - Minimum ON step during decrease in output (CP09)

If there is only one compressor in the installation, the minimum time between the switching off of the compressor and its
partialization are observed (CP09).

Minimum OFF step during decrease in output
(CP09)
A
o I
op
oM ; Timsetempo
b 2 ;
OFF_, '  — 8
[ Timestempo
CPO0g
7.24 Minimum time between switching off and on of the same compressor (CP03)

After switching off, a compressor can switch back on again after the delay (in seconds) set in parameter CPO3 (Minimum
switch off-switch on time for the same compressor);

This time delay also applies when Energy ST is started up.

When the device is switched on for the first time, the default sequence is run time 1 - see Compressor on/off
sequence/Run time sequence (i.e. the device behaves as if CP02=5);

7.2.5 Minimum time between the switching on of the same compressor (CP04)

After switching off, a compressor can switch back on again after the delay (in seconds) set in parameter CP04 (Minimum
time between the switching on of the same compressor)

This time delay also applies when Energy ST is started up.

When the device is switched on for the first time, the default sequence is run time 1 - see Compressor on/off
sequence/Run time sequence (i.e. the device behaves as if CP02=5);

& 1 '

8.

i CPO3 : Timatsmpo

CPO4

7.2.6 Minimum compressor ON time
The time required to switch the same compressor on is set in parameter CP07 (Minimum compressor switch on time);

Finas. i L R
-\--""'-“"‘11
on i i
OFF, .
oW - TimaAsmpo
8. _
C——
[ Timatempa
CPOT
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7.3 Compressor switch on/off sequence

7.3.1 Switch on/off sequence of partializations in single compressor installations.

Unvaried sequence | Partialization 1 is always inserted first followed by partialization 2 (unvaried sequence).
e  Partialization 2 is only switched on if partialization 1 is already on.
e  Partialization 1 is switched off only if partialization 2 is already off.

7.3.2 Switch on/off sequence of compressors in twin compressor installations.

The order in which compressors are inserted can be modified using CP02, the compressor switch on sequence:
e 0 = Balancing durations

1 = On sequence 1/2; off 2/1

2 = On sequence 2/1; off 1/2

3 = Limited sequence 1 (only compressor 1 available)

4 = Limited sequence 2 (only compressor 2 available)

Run time sequence

. 5 = Run time 1 sequence (based on CP10 Compressor run time for switch on sequence) see table

. 6 = Run time 21 sequence (based on CP70 Compressor run time for switch on sequence) see table

Run time sequence

CP02 =5

CP02 = 6

Run time 1 sequence

Run time 2 sequence

Real time < CP10:
Switch on sequence:
compressor 1->compressor 2

Switch off sequence:
compressor 2->compressor 1

Real time < CP10:
Switch on sequence:
compressor 2->compressor 1

Switch off sequence:
compressor 1 >compressor 2

Real time> CP10:
Switch on sequence:
compressor 2>compressor 1

Switch off sequence:
compressor 1 >compressor 2

Real time> CP10:
Switch on sequence:
compressor 1->compressor 2

Switch off sequence:
compressor 2 >compressor 1

N.B:
e  When the device is switched on for the first time or in the event of a blackout, the sequence is set in CP02=5);
e When the machine is OFF or on std-by, the on/off sequences reflect the value assigned to parameter CP02.

7.4 Limiting output to 50%

The function is active on twin compressor machines only (CPOT=1)

This function can be enabled by configuring a digital input as "limit output to 50%" (=31, see configuration digital inputs).
@ When the digital input is activated, a compressor* is switched off thereby reducing energy consumption.

*N.B: the compressor that switches off depends on the on/off sequence selected (see compressor on/off sequence)

This function does not affect the state of all other resources.

i E'_' N.B: If PLO0=1 (see Limiting power chapter (folder Par/PL)) the digital input will be ignored.

7.5 Reversing valve management

The change of state between chiller and heat pump requires switching of the reversing valve.

In defrost mode, which can be activated during heating, the valve is in the Cool position because cycle inversion takes
place.

In OFF mode, regardless of the output polarity configuration, the associated relay is deactivated.

Energy ST500
45/174



8 INTERNAL CIRCUIT PUMP (FOLDER PAR/PI)

Energy ST can be configured to run an internal circuit water pump with ON/OFF or modulating function.

Internal circuit water pump parameters can be viewed and configured in folder Pl (see User Interface and Parameters
chapters).

The internal circuit water pump should be connected to the relative output - see table:

Operation
Output Digital Modulating
DO1
DO2
DO3 X
DO4
DO6
D05 X
X
TC1 Direct
piloting
X
AO1 \Via external|
AQ2 module
AO3

The internal circuit water pump runs if:
. enabled via parameter (PI00 - Enable internal circuit water pump = 1). See Table 1.

The internal circuit water pump can run:
e  continuously or
e when requested by the temperature controller by setting parameter PI0T - Select internal circuit water pump
operating mode appropriately.
See Table 2.

In the event of an alarm blocking the internal circuit water pump, the delay after the compressor switches off is not
respected.

If an automatic reset flow switch alarm occurs, the internal circuit water pump is kept on to allow it to be reset. If the
alarm becomes manual reset, the internal circuit water pump is switched off.

Table 1 (parameter P/00)

Parameter Description vl

0 1

- Internal circuit
Internal circuit water|

PI00 Enable internal circuit water pump pump disabled water pump
enabled
Table 2 (parameter PI0T)
Parameter Description el
0 | 1 2 [ 3
Digital mode Modulating mode
Select internal circuit water pump operating

PIO1 mode always on| on request [always onjon request]

Summer mode // |par PIO2 - PI03] diagrams B-D

See diagram Diagram A
g Winter mode diagrams C-E
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Always on digital
mode

Digital on request
mode

8.1 Operating modes

8.1.1

The internal circuit water pump is always active, unless
e one or more alarms are blocking the internal circuit water pump;
e the device is switched OFF locally or remote, and antifreeze with water pump is not active if enabled. (*)
e the device is switched to stand-by locally or remotely and antifreeze with water pump is not active if enabled.
(**)
(*) The pump switches off immediately.
(**) The pump switches off after the set safety delay (e.g. after the delay following compressor shut-down)

Always on digital mode

8.1.2 Digital operation on request

The internal circuit water pump is switched on when requested by the temperature controller.

In addition*

e  The compressor is switched on with a set delay (Pa PI02) after the internal circuit water pump switches on.

e  The internal circuit water pump is switched off with a delay (Pa PI03) after the temperature controller enters the OFF
state and from machine standby.

. During defrost, when the compressor is OFF, the circuit water pump stays on.

e  The pump is on if internal circuit antifreeze heaters are active (if enabled in parameter PI22 - see table. See also the
heaters chapter, parameters HI00, HIOT).

Table PI22
Parameter Description velne
0 1
Enable internal circuit water pump on when Internal circuit waterl Internal circuit
PI22 antifreeze heaters active . water pump
pump disabled enabled

e  The pump is on if the heaters are on in integrated use.
e  The pump is on if the boiler is on

The internal circuit water pump is off if
e  Temperature control is not requested (except for * - see above)
. One or more active alarms are blocking the internal circuit water pump;
e  the device is switched OFF locally or remotely (*).

(*) The pump switches off immediately.

Time

COMPR
ON

\

OFF|

Time

WP
ON

OFF|

Time

Diagram A

TERM: temperature controller

COMPR: compressor

WP: internal circuit water pump

Time: time in seconds

PI102: Delay internal circuit pump on -

compressor on

PI103: Delay compressor off - internal circuit

pump off

The internal circuit water pump is switched on when requested by the temperature controller.

In addition:
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e  the compressor is switched on with a delay (P/02, see table 3 par. PI02-PI03) after the internal circuit water
pump is switched on

e the internal circuit water pump is switched off with a delay (P/03, see table 3 par. PI02-PI03)) after the
compressor is switched OFF and after machine enters STD-BY state

e  when the compressor is OFF during defrost, the internal circuit water pump stays on

e the internal circuit water pump is on during internal circuit antifreeze is this function is enabled in the relative
parameter

Table 3 (par. PI02-PI03)

Parameter
P102
PI103

Description

Delay internal circuit water pump on and compressor on

Delay compressor off - internal circuit water pump off.

Always on modulating mode

e  The internal circuit water pump is controlled by a temperature probe at the outlet of the water-to-water heat
exchanger.
e  The modulating pump in the system is controlled continuously by one of the analogue outputs AO1 AO2 AO3
(°) or by the triac TC1.
(°) An external module converts the input analogue signal into a 230Vac power supply with phase capacity step to pilot
190W circulating pumps and 550 — 750 Watt centrifugal pumps.

Change pump operating mode and performance (from winter to summer and vice versa)

The pump may switch suddenly from winter to summer function with subsequent immediate change in speed.

For this reason, if the compressor stays on during the switch from winter to summer (for example), the pump will be
managed in the same way as when the compressor is switched on in summer mode (see Operation in summer mode).
The same thing happens when switching from summer to winter mode.

Functioning in Summer mode*
(see diagrams B-D)

Functioning in Winter mode*
(see diagrams C-E)

Minimum speed internal circuit water pump
The internal circuit water pump runs at minimum speed The internal circuit water pump runs at minimum speed
(PI04) if: (PI10) if:
the compressors are off as water temperature has been reached
Maximum internal circuit water pump speed
The internal circuit water pump runs at maximum speed The internal circuit water pump runs at maximum speed
(PI05) if: (PITT) if:

. the antifreeze heaters are active**
®  the system is in defrost mode

The internal circuit water pump initially runs at maximum
speed (PI05) for a time of PI09. At the end of the time, if
the speed of the external exchanger fan is above PI08,
the internal circuit water pump will function as shown in
figure B-D.

The internal circuit water pump initially runs at maximum
speed (P/17) for a time of P15. At the end of the time, if
the speed of the external exchanger fan is above P/74, the
internal circuit water pump will function as shown in figure
C-E.

*COOL

*HEAT

** if enabled by parameter PI22. Also see the heaters section, H/00, HIO1

*** considering a hysteresis of PI24

*** considering a hysteresis of P23

(****) Fan speed control is on in any case; each time the
external exchanger fan speed is less than PI08, the
internal circuit pump will always be forced to maximum
speed.

(****) Fan speed control is always on; each time the
external exchanger fan speed is less than PI74, the internal
circuit pump will always be forced to maximum speed.

The internal circuit water pump does not run if:

e any internal circuit water pump block alarm is active (including a manual reset flow switch alarm; see the Alarm

Diagnostics table)

e itis switched off from the keyboard or remote input

. it is set to stand-by locally or remotely.
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Diagram B Diagram C
Speed (%) Speed (%)
PI08 PI08

I I I I

| |

PI05 P11
A Y A A 4
modulanting modulanting
contro] ===f====== control ===f======
1 | \ 1
1 | \ 1
1 | \ I
: : > : :
\ ! \ 1
| P24 1 Speed : PI23 1
[ — D EE—
I I I I
Diagram D Diagram E
Speed (%) Speed (%)
PI05 PNt

P04 PI10
Temp. Hzo= Temp. HZ;
PI107<0 PI07>0 D PI13<0 r PI13>0

Parameter
COOL | HEAT Description

PIO4 | PIT0 Minimum internal circuit water pump speed**

PIO5 | PIT1 Maximum internal circuit water pump speed**

PIO6 | PI12 Minimum internal circuit water pump speed setpoint

PIO7 | PI13 Internal circuit water pump proportional band

PIO8 | PI14 Fan speed setpoint for modulation of internal circuit water pump
PIO9 | PI15 Internal circuit water pump pick-up time

PI24 | PI23 Fan speed hysteresis to modulate internal circuit water pump

8.1.4 Modulating operation on request

Internal circuit water pump runs when:

. requested by temperature controller
e  heaters are on in integrated use.

. the boiler is on

The internal circuit water pump doesn't run when:
e any type of internal circuit water pump block alarm is active (including manual reset flow switch alarm; see table

in Alarm Diagnostics chapter

e  switched off from the keyboard or remote input
e with compressor OFF with a delay equal to PI03 (see Table 3 par. PI02-PI03)
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Minimum internal circuit water pump speed in Cool/Heat**
The internal circuit water pump runs at minimum speed (P/04) if:
e  the compressors are off as water temperature has been reached
e alarms are active that have forced the compressors OFF (see Alarm Diagnostics chapter)

Maximum internal circuit water pump speed in Cool/Heat**
The internal circuit water pump runs at maximum speed (P/05) if:
e internal circuit antifreeze heaters are on (if the function has been enabled in parameter PI22. See table P122.
See also the heaters chapter, parameters H/00, HIOT)
e the system is in defrost mode

**depending on the operating mode.

For operating diagrams:
. See section entitled Always on modulating summer mode COOL (diagrams B-D)
° See section entitled Always on modulating winter mode HEAT (diagrams C-E)

The compressor is switched on with a delay P/02 (see digital operation on request, diagram A)

8.2 Antifreeze operation with pump

The antifreeze function runs when:
. enabled via parameter (PI79 - Enable antifreeze function with internal circuit water pump = 1). See table 5.
. always on in any machine operating state except local or remote OFF, unless alarms block the pump.

To ensure the efficient operation of the pump, the following must be configured correctly:
e an analogue input, configured as NTC external temperature input
. a digital or analogue output, configured as pump

Input Value Output| Value
DO1
DO2 CF45...CF48=3
~ _ DO3
Al | CF00=2, CF12=6 oo
D05 CF49=3
A2 | CFO1=2, CF13=6 DO6 CF50=3
A3 | CF02=2, CF14=6 TC1 CF42=3, or 16
AOT CF43=3, or 16
(CF34=1)
Al4 | CF03=2, CF15=6 AO2 CF44=3, or 16
(CF35=1)
AO3 CF30-3, or 16
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Table 5 parameter PI/79...P21

Parameter| Description Value
1
Enable antifreeze function with internal circuit
PI19 water pump Function disabled | Function enabled

Internal circuit water pump regulator setpoint for
PI20 antifreeze

Diagram G Internal circuit water pump regulator hysteresis

PI21 for antifreeze

e  The pump is activated when Ext. Temp. < P/20.
e The pump switches off when Ext. Temp. > PI20+PI21.
. Modulating pumps will run at maximum speed.

Diagram G - antifreeze function with pump

PUMP
A

PI20
1

1
ON :

OFF
| >

PI21 Ext. Temg

|

8.3 Periodical activation of the pump (Antilock)

This function prevents any mechanical faults due to extended disuse.

The antilock function is active when:

° enabled via parameter (PI76 - Enable internal circuit water pump antilock function = 1). See table 4.
. always active, even when in OFF (local and remote) and Std-by (local and remote) unless an alarm switches off

the pump
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Table 4 parameter PI/16..P18

Antilock Parameter| Description el
0 1
Enable internal circuit water pump antilock
PI16 function Function disabled | Function enabled
Internal circuit water pump idle time due to
PI17 antilock Time in hours
Diagram F
PI18 Internal circuit water pump on time for antilock Time in seconds

If the pump remains off for a time >= PI17 Energy ST500 forces its activation at maximum speed for the time in PI78.

See Table 4 and diagram F

The pump idle time count starts when the pump switches off and is reset if the pump is switched back on.

Diagram F Antilock

N.B: PI17 in hours, PI18 in seconds

PUMP
ON
OFF
< PI7 > Ti:e
h hours 4
PI18 (sec’/hours)
sec
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Continuous
operation

9 RECIRCULATION FAN (FOLDER PAR/FI)

The recirculation fan parameters are visible and can be set up in folder Fl recirculation fan parameters (see User
Interface and Parameters chapters).

Energy ST500 can be configured to run an internal fan instead of the internal circuit water pump for machines with an air-
to-air internal heat exchanger.

Recirculation fan management depends on incoming air temperature and the temperature control setpoint (Heat or Cool,
depending on the operating mode selected).

If one or more of the electric heaters in the internal heat exchanger is on, the recirculation fan will be forced on.

The recirculation fan, or the functioning thereof, is active when:
. enabled via parameter (FI00 - Enable recirculation fan = 1). See Table 1.

9.1 Operating modes

The recirculation fan can run:

° continuously

e inresponse to request from temperature regulator
when set via parameter FIOT - Select recirculation fan function.

During an antifreeze alarm in the internal circuit, the recirculation fan can be forced on by configuring AL14 - Enable
force on recirculation fan during internal circuit antifreeze alarm
See Table 2.

The recirculation fan is off when:
e ablock fan alarm has been generated.
during defrost.
during hot-start.
when the device is Off (local or remote).
when the device is on Std-by ( local or remote).

Table 1 Parameter FI00

Parameter Description e
0 1
. . Recirculation fan | Recirculation fan
FI00 Enable recirculation fan disabled enabled
Table 2 Parameter FI01
Parameter Description Value
0 1
Fl01 Select recirculation fan operation Continuous In response to request
(Always ON) (ON with compressor ON)
AL14 Enable force recirculation fan on during Rem:jcig;abt;:; tilt Recirculation fan enabled
internal circuit antifreeze alarm
Summer COOLING mode par Fl02
See diagram Diagram A
g Winter HEATING mode par FI03
Diagram B
9.1.1 Continuous operation

The recirculation fan is always active, unless
. one or more alarms block the recirculation fan;
. device switched OFF locally or remote --> see postventilation
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Operation in
response to
request

9.1.2 Operation in response to request

Table 3 par. FI02-FI03 and FI07

Parameter| state Description
Recirculation fan regulator hysteresis in Cool
Fl02 cooL mode
Recirculation fan regulator hysteresis in Heat
FI03 HEAT mode

FI04-FI06 | HEAT

See HOT START function

Fl07 HEAT

Postventilation time in Heat mode

Operation in summer mode*
(See diagram A)

Operation in winter mode*
(See diagram B)

Recirculation fan management depends on
e  the temperature of incoming air** (an analogue input must be configured accordingly)

e  Cool setpoint

. Heat setpoint

HOT START
See HOT START function and parameters
FI04-FI05- FI06

Postventilation

If the heaters are on, the recirculation fan is
switched off after a delay of
Fl07
after the heaters are switched off.
This postventilation time allows heat from the
heaters to be dissipated and prevents them from

breaking.
*COOL *HEAT
** considering hysteresis FI02 ** considering hysteresis FI03
Diagram A Diagram B
Cooling Heating
FAN FAN
A A
Set Point COOL Set Point HEAT
I I
I I
ON | ON |
A
OFF >
I
! Fl02 AirfH20 Temp. FI03 Air/H20 Temp.
I ¢ )
I
Energy ST500
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9.2 Hot Start function

This function exists in HEATING mode only and allows the recirculation fan to provide ventilation only if the internal heat
exchanger is hot enough. It prevents any unpleasant gusts of cold air.

The HOT START function is active:

when enabled via parameter (FI04 - Enable Hot Start function = 1)

HEAT mode

if FI0O0 - Enable recirculation fan = 1)

if a probe is configured as “internal heat exchanger output water or air temperature”

If the heat exchanger output probe is in error or not configured, the recirculation fan will come on after a delay equal to
the value set in parameter FI08 -Delay compressor on - recirculation fan on.

The diagram below illustrates this:

Diagram
HOT START

Speed A

FI05

ON

OFF
>

P FI06 o Temp
<
Speed Temperature
Recirculation fan state Internal exchanger water/air outlet temperature
FI05 FI06
Hot Start regulator setpoint Hot Start regulator hysteresis
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10 EXTERNAL EXCHANGER FAN (FOLDER PAR/FE)

External exchanger fan parameters can be viewed and configured in folder FE Secondary exchanger fan parameters
(see User Interface and Parameters chapters).

The external exchanger fan runs when: enabled via parameter (FEOO - Enable external exchanger fan = 1). See table 2a.
Configuration of fan

The part being referred to is the fan unit on the outside of the heat exchanger that normally serves as a condenser.
Obviously when the heat pump is in operation, this exchanger serves as an evaporator.

Firstly, the fan must be connected properly to the appropriate output (see connection diagram).

Various types of fan pilot modules can be connected to Energy ST500 depending on the relative availability.
See the table below:

Table 1
TC PWM 4-20mA | 0-20mA 0-10Vv Relay
Direct Indirect Indirect | Indirect Indirect Direct
External module NO YES Yes Yes Yes NO
to pilot fans

The fan output can be configured to run:
e  proportionally or
. ON/OFF
via parameter (FEOT - Enable external exchanger fan = 1). See table 2a.

Table 2a - external exchanger fan parameters

Parameter Description el
0 1
FEOO Enable external exchanger fan Fan disabled Fan enabled
FEO1 Select external exchanger fan operating mode ON/OFF Proportional
. . See
FEO2 External exchanger fan pick-up time // PICK-UP
Enable external exchanger Fan off with Fan on
FEO3 fan on with compressor off compressor OFF | with compressor OFF

If CF45...CF50 (Configuration of digital output DO1...D06 =11 (external exchanger
fan), the meaning of FEO3 changes
0= fan (relay) off 1= fan (relay)
ith compressor OFF; ALWAYS on; fan off
ith compressor ON, [in Std-By and OFF;
the fan only comes
Enable external exchanger on when the control
FEO3 fan on with compressor off input exceeds the
cut-off threshold
IThis applies to both
cooling and heating.
Preventilation is

always run.
FE04 Bypass time for external exchanger fan cut-off
External exchanger fan preventilation time in
FEO5 Cool
External exchanger fan preventilation time in
FEO6 Heat
FEO7...FE16 Summer COOLING mode _Table 2b
Diagram A-C
FE17...FE26 Winter HEATING mode .Table 2b
Diagram B-D
Parameters |See configuration parameters CF Configuration // PHASE SHIFT
CF of Inputs-Outputs chapter
Parameters |See configuration parameters CF Configuration // PULSE LENGTH
CF of Inputs-Outputs chapter
Energy ST500
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Pick-up

Phase shift

Pulse length

Table 2b - external exchanger fan parameters

Parameter Description
COOLHEAT
FEO7 | FE17 |External exchanger fan minimum speed in Cool/Heat
FEO8 | FE18 |Average speed external exchanger fan in Cool/Heat

FE09 | FE19 |[Maximum speed external exchanger fan in Cool/Heat

FE10|FE20 |Select probe for external exchanger fan regulation in Cool/Heat

FE11|FE21 |External exchanger fan minimum speed setpoint in Cool/Heat

FE12 | FE22 |External exchanger maximum speed differential in Cool/Heat

FE13 | FE23 |External exchanger fan speed proportional band in Cool/Heat

FE14 | FE24 |Maximum external exchanger fan hysteresis in Cool/Heat

FE15 | FE25 |External exchanger fan cut-off hysteresis in Cool/Heat
FE16 | FE26 |External exchanger fan cut-off differential in Cool/Heat

The fan is switched off in local or remote OFF
If the output has been configured as proportional, the parameters
PICK UP, PHASE SHIFT, PULSE LENGTH all have a meaning.

Each time the external exchanger fan starts, the exchanger fan is supplied at the maximum voltage level, hence the fan
runs at maximum speed for a time equal to FEO2 in seconds. At the end of this time, the fan continues at the speed set by
the regulator.

Defines a delay to offset the various electrical properties of the fan drive motors. See configuration parameters CF
Configuration of Inputs-Outputs chapter

Defines the duration in milliseconds of the pulse piloting the TC / or AO1, AO2 output. See chapter on configuration
parameters CF Configuration of Inputs-Outputs

The fan can be configured to make it run independently or dependent on the compressor state; you can also decide if the
fan should be on or not when the compressor is off (par FE03).

The cut-off can be bypassed for a time configurable in parameter FE04;

during this period, if the regulator requests the cut-off, the fan will run at minimum speed.

Operation in summer mode* Operation in winter mode*
(see diagram A - C) (see diagram B - D)
The fan is regulated on the input selected in:
FE10 FE20
see table 2b see table 2b
° 1 = High pressure input
. 2 = Low pressure input

. 3 = External exchanger pressure input
e 4 =Internal exchanger pressure input

In cooling mode, if the fan is activated when requested by | In heating mode, if the fan is activated when requested
the compressor (parameter FE03=0), permission to switch | by the compressor (parameter FE03=0), permission to
on the compressor is given only after the fan has been | switch on the compressor is given only after the fan has
running for the minimum time set in parameter FEO5; been running for the minimum time set in parameter
see table 2a FEO06;

see table 2a

Preventilation is run to prevent the compressor from switching on at excessively high condensation temperatures.

*COOL [ *HEAT
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CcooL
see table 2b par. FEO7...FE16

HEAT
see table 2b par. FE17...FE26

Diagram A

Diagram B

Diagrams for fan speed based on the regulation probe

Spesd (%) A

FE09

FE08

FE1

FEO7

Y A
OFF >
FE15 .
(> TemplHiigh Press./ Pr
FE16 FE13

FE12

A

Speed (%) A

FE24

FE19
A Y
FE18
FE21
FE17
A Y
OFF ;
:E» Temp/Low F
< FE23 N FE26 >
FE22

Diagram C

Diagram D

Diagrams for fan speed based on the regulation probe selected, i.e. High Pressure (diagram C) / Low pressure (diagram
D) or external

exchanger pressure.

Speed (%) A
FE14
FE09
A Y
FE08
FE11
FEO7
A Y
OFF >
FE15
> Low Press
FE13 FE16
FE12

Speed (%) A 2

FE:
<>

FE19

A 4 A
FE18
FE21
FE17
Y A
OFF ;
{—}FEzs High Pret
< FE26 e FE23 >
FE22
<

Temp: External exchanger temperature

Temp: External exchanger temperature

Low Press. : Low pressure

High Press. : High pressure

Press.: External exchanger pressure

Press.: External exchanger pressure
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Fan control in defrost

The external exchanger fan can be enabled in defrost mode. The function is active if: enabled by parameter (FE27 -
Enable external exchanger fan in defrost = 1). See table 2a.

Fan activation in defrost mode is useful because pressure at the external exchanger can reach alarm levels if the exchanger
is not totally de-iced.

To avoid the overpressure alarm being generated in this situation, if the pressure/temperature read by the probe is above
FE28 - External exchanger on set point in defrost, the fans are run at minimum speed.

The probe for fan control in defrost mode is selected by parameter FE30 — Select probe for external exchanger fan
regulation in defrost.

Parameter Description g
0 1
0= fan (relay) off in |1= fan (relay) on at minimum
defrost. speed depending on:
FE27 Enabjl‘z:);t:lggaéeef):g:nger Fan switchesonat | configured probe for fan
end of defrosting. control in defrost (see FE30)
e activation set-point (FE28)
®  switching hysteresis (FE29)
Parameter Description Vel
0 1 2 3
external high external
FE30 Select probe for .extgrnal exchanger fan no probe exchanger pressure exchanger
regulation in defrost temperature pressure
probe
probe, probe
Speed Fan A
FE29
ON (min)
\ 4 A
OFF )
P FE29 N Temp/Press Aln
) 7
FE28 External exchanger on set point in defrost
FE29 External exchanger fan on hysteresis in defrost
Energy ST500
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11 EXTERNAL CIRCUIT PUMP (FOLDER PAR/PE)

Pump parameters can be viewed and configured in folder PE (see User Interface and Parameters chapters).

The pump runs when:
e  enabled in parameter (PEOO - Enable internal circuit water pump = 1). See table 6.

Parameter Description el

0 1

PE0OO Enable external circuit water pump. 0= pump disabled | 1= Pump enabled
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12 INTERNAL EXCHANGER ELECTRIC HEATERS (FOLDER PAR/HI)

Parameters for internal circuit exchanger heaters can be viewed and configured in folder HI: Internal circuit electric heater
parameters (see User Interface and Parameters chapters).

Antifreeze/integrated use heaters should be connected to a relay output (°) DO1..D04, D06 (see).
e  They are active only when the relative parameter enabling them H/00, HI02=1 (see table)
e In Std-by the antifreeze heaters can be enabled by configuring HI07=1 (see table)
. In defrost mode, the anti-freeze electrical heaters can be enabled by configuring HI03=1 (see table)
Note. If there are no control probes (eg. Condensing units) the heaters should NOT be activated, except when
HI03=1. The heaters are not temperature-controlled and therefore should be activated in defrost mode even if there
are no probes.

(°) When configuring the machine with two internal exchanger electric heaters, configure two outputs:
. one output as internal exchanger heater 1
e  one output as internal exchanger heater 2

Two internal exchanger electric heaters can be configured in parameter H/04

Heaters |[Parameter Description e
0 1
Antifreeze (°)) HIO00 Enable internal exchanger heaters for antifreeze Heaters disabled [Heaters enabled (°)
Antifreeze . .
(Standby HIO1 Enable internal exchanger heater regulator in standby Heaters disabled Heaters enabled
for antifreeze
mode)
Intef;:ted HI02 Enable integrated use of internal exchanger heaters Heaters disabled Heaters enabled
Heaters enabled on
See Defrost HI03 Enable force heaters on during defrost. Ui 617 HeatglrsdAéWAYS
chapter temperature enabled during
controller (antifreeze defrost
or integrated use)
Temperature Temperature
. Select probe for heater control. water or air water or air
Antifreeze HI05 . .
Internal exchanger for antifreeze Internal exchanger |internal exchanger
inlet outlet
. Electric heater regulator setpoint Range set in parameters HI07..HI08
Antifreeze HI06 Internal exchanger for antifreeze Hysteresis set in parameter HI09
Heaters Parameter Description e
1 2
Integrated use /
i::;;i?zf HI04 Number of internal exchanger heaters |1 Heater enabled | 2 heaters enabled
only) (°°)

N.B.:
(°) set HO0=1 even when heaters are to be integrated

(°°) FOR ANTIFREEZE, when configuring the machine with two internal exchanger electric heaters, only heater 1 will be
activated.
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Settings during
antifreeze

12.1 Internal exchanger heaters for antifreeze

Antifreeze heaters are enabled when:
activated.
e  The antifreeze setpoint can be set in parameter

Settings can be done as shown in the figure;

Heaters A

e  The regulation probe can be selected in parameter H/05

HI06

Internal exchanger antifreeze heaters are used in machines with a water-to-water exchanger.

. enabled in parameter (HI00 - Enable internal exchanger heaters for antifreeze = 1)
(°°) FOR ANTIFREEZE, when configuring the machine with two internal exchanger electric heaters, only heater 1 will be

>

HIo9

Aln probe temperature
See HI05

HI068
ON
A
OFF
<
Aln temp.
Heaters

Heater state
(°°) heater 1 only

Temp Aln
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12.2 Internal exchanger heaters in integrated use

In integrated use, heaters are enabled when:

enabled in parameter (HI02 - Enable internal exchanger heaters for integrated use = 1) (°)
heating mode

gas inversion heat pumps

N.B.: for water inversion heat pumps, see external electric heater circuit
(°) set HO0=1 even when heaters are to be integrated
(°°) When configuring the machine with two internal exchanger electric heaters, configure parameter H/I04 appropriately

Adjustment depends on the setpoint which is obtained by adding or subtracting a differential from the Heat setpoint,
depending on the external temperature.

Parameter HIl4 Enable internal exchanger heater digital dynamic differential in integrated use determines whether
it is proportional to the external temperature or a fixed value (depending on external temperature).

Graphs for the proportional differential Diagram A (HI74=0) or the fixed one Diagram B (H/74=1) are provided below.

Diagram A
Differential proportional to the change in the external temperature (H14=0)
Offset
A HI10
HI11 7
4
4
4
4
4
4
4
4
4
4
4
0 >
<& »l<¢ . Ext Temp
HM2 <0 HI12>0
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Diagram B
Fixed differential (HI74=1)

Fixed differential Fixed differential
based on external temperature based on external temperature
Band >0 Band <0
Offset
A
Ofiset o
HI10
‘ HI10
Hi11 e Elei el
| ] P
I 1 >
v 1
| }
1
0 >_—_—___-—> !
Temp Ext Air g 4 ;
HI12>0 P Temp Ext Air
HI12<0
HI12>0 HI12<0
HEAT
HI10 (Internal exchanger heaters dynamic differential setpoint in integrated use
111 Maximum dynamic differential internal exchanger heaters in integrated use
If HI11=0 , adjustment depends on the heat setpoint which is based on the external temperature.
HI12 |Internal exchanger heater digital dynamic differential in integrated use
Ext Air temperature [External air temperature
Offset Differential
Adjustment in integrated use
Adjustments are made during integrated use as indicated below:
1 heater 2 heaters
(HI04=1) (HI04=2)
)
Heaﬁers“ ol N
Set Point heating - di fferential on Ext. Temp.
A Y
8ET POINT HEAT (tr05) - differential on Ext. temp
Halhn:
ON
‘ ' A A 4
OFF ;
HI13 HI13 fegulation probe
OFF o
L4 Hi5
HI13 Temp. regulation probe
HEAT
HI06 |Internal exchanger heaters regulator setpoint for antifreeze
HI13 |Internal exchanger heater regulator hysteresis for antifreeze
HIT5 Differential setpoint primary exchanger heater 2 on in integrated use
NOTE: HI15 must be greater than HI13
ITemperature of regulation probe
Temp regulation probe [See parameter
tr03-Select temperature control probe in HEAT
. . See parameter
Heating setpoint tr05-Temperature control setpoint in HEAT
Differential on  Ext, .
Temperature See par. H14 and diagrams A/B
Heaters Heater state
(°°) heater 1
Energy ST500

64/174



External
exchanger heaters

13 EXTERNAL EXCHANGER ELECTRIC HEATER PARAMETERS (FOLDER PAR/HE) — ELECTRIC
HEATERS

Parameters for external circuit heaters can be viewed and configured in folders HE: External circuit electric heater
parameters (see User Interface and Parameters chapters).

The heaters are used for the antifreeze function.
e  They are active only when the relative parameter enabling them HEOO=1 (see table).
e In Std-by the heaters can be enabled by configuring HEOT (see table).
e  The regulation probe can be selected in parameter HEO2
e  The setpoint can be set in parameter HEO3.

Heaters Parameter Description el
0 1

External HEO00 Enable external exchanger heaters for antifreeze Heaters disabled Heaters enabled
exchanger

External Enable external exchanger heater regulator in standby
exchanger HEO1 for antifreeze Heaters disabled Heaters enabled
(Standby

mode)

Select probe to regulate external exchanger heaters External exchanger | External exchanger
External - B inlet water outlet water
HEO02 during antifreeze

exchanger temperature temperature

Heaters Parameter Description Value

External HEO03 External exchanger ;:tai;fereszvzltch on setpoint for Range defined in parameters HE04..HEO5
exchanger Hysteresis defined in parameter HEO6

Regulation is performed as shown in the figure:
Heaters A
HEO3
ON
A \ 4
OFF )
P HEO06 R Temp Aln
HEAT
HEO03 External exchanger heater switch on setpoint for antifreeze
HE06 External exchanger heater regulator hysteresis for antifreeze
Aln probe temperature
Aln temp. See HE02
Heaters Heater state
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14 AUXILIARY ELECTRIC HEATERS (FOLDER PAR/HA)

Parameters for auxiliary heaters can be viewed and configured in folder HA: Auxiliary electric heater parameters (see User
Interface and Parameters chapters).

They are active only when the relative parameter enabling them HA00=1 (see table)
In Std-by the heaters can be enabled by configuring HAOT (see table)

The control probe is based on external temperature.

The setpoint can be set in parameter HAOT

Parameter Description el
0 1
HA00 Enable auxiliary heaters Heaters disabled Heaters enabled
HAO01 Enable auxiliary heater regulator Heaters disabled Heaters enabled
HAO02 Auxiliary heater regulator hysteresis

Auxiliary heaters | Regulation is performed as shown in the figure:

Heaters A

HAO1
ON
A \ 4
OFF )
HA02 N Ext. Temp
HEO1

Auxiliary heaters switch on setpoint

HE02 Auxiliary heater regulator hysteresis

Ext. temp External temperature

Heaters Heater state
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15 BOILER (FOLDER PAR/BR)

Boiler parameters can be viewed and configured in the br folder (see User Interface and Parameters chapters).

The Boiler is only active in HEAT mode.
The Boiler is enabled via parameter (br00 - Enable boiler = 1)

Two operating modes can be selected with parameter br07- Enable boiler in heating only: integrated boiler or heating.

Boiler Parameter Description Wl
Heating |Integrated use 0 1
broo Enable boiler Boiler disabled | Boiler enabled
bro1 Enable boiler in heating only Integrated boiler

(set tr071=1)

Boiler in heating

Enable boiler digital dynamic

. . Proportional Fixed
X br02 differential Diagram B Diagram C
X br03 Boiler dynamic differential setpoint Diagram B-C
X brod Boiler dynan_1ic differential
proportional band
X bros Maximum boiler dynamic differential
X X bro6 Boiler regulator hysteresis

15.1 Boiler in heating

e  The device can be configured to run a boiler for use in heating installations;
. In this configuration, the device can be configured with no heat pump (tr07=0)
e  Regulation is based on the regulation probe and heat setpoint (calibrated or not)

Heating boiler bro07=1
Boiler A
Set Point Heat
ON
A \ 4
OFF >
P broé - Temp Aln
tr07=0 not heat pump
If br02=0 see diagram B / If br02=1 see diagram C

The boiler is off if:
e itisin cooling mode
. is OFF locally or by remote
. there is a boiler shutdown alarm (refer to table of alarms)

When the maximum boiler setpoint differential is set to 0, the setpoint equals the REAL heat setpoint.
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Diagram B - Differential proportional to change in external temperature (br02=0)

Offset A

br03
br05 "
'¢
4
4
4
4
4
4
4
4
4
@
0 >
< g » Bxt Temp
~ bro4<0 bro4a>0
Diagram C - (Decalibration) fixed differential (br02=1)
fixed differential fixed differential
Band >0 Band <0
Offset
A
Offset A
br03
‘ br03
bro5 e
o o
1 1
v 1
| }
1
0 > [ !
>
Temp Ext Air g 4 }
bro4>0 g Temp Ext Air
br04<0
bro4>0 br04<0
Ext Air temperature External air temperature
Offset Differential
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15.2 Integrated boiler

e  The device can be configured to run a boiler together with the heat pump.
. In this configuration, the device can be configured with heat pump present (tr07=1)
e  Regulation is based on the regulation probe and heat setpoint, calculated as the difference from the Heat
setpoint (°°)
(°°) In integrated boiler mode, the boiler setpoint can be set as a differential (fixed or proportionally variable depending
on the external temperature) with respect to the REAL setpoint in heat mode; it is set via parameter br02 - Enable boiler
digital dynamic differential

Integrated boiler br01=0

Boiler A

Set Point Heat - differential

ON

OFF
>

broé Temp Aln

A
Y

tr07=1 heat pump present
If br02=0 see diagram B / If br02=1 see diagram C

NOTE:
If the heat pump locks, the differential with respect to the Heat setpoint is forced to zero.
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16 DEFROST (FOLDER PAR/DF)

Defrost parameters can be viewed and configured in folder dF (see User Interface and Parameters sections).
The defrost function is active in HEAT mode only.

It is used to prevent ice from forming on the surface of the external exchanger.
Ice builds up on the external exchanger more often as a result of cold external air containing a high degree of humidity.
This significantly impairs the thermodynamic output of the machine and could damage the machine itself.

Defrosting is enabled when:
. enabled via parameter (dF00 - Enable defrost function = 1)
e  the reversing valve is present

The start and end of defrost depends on the values read by probes and by the values set for the parameters described
below:

Parameter Description e
0 1
dF00 Enable defrost function (?ise:[)?;tj Eﬁ;ﬁzg

Defrost |Parameter Description

Input dFo1 Setpoint to enable interval count between defrosts
Output dF02 . Deactivate defrost setpoint

Input dFo3 Cumulative interval between defrosts

Input dFo4 Compressor-valve-compressor delay before start defrost
Output dFo5 Compressor-valve-compressor delay at end of defrost.
Output dFo6 Dripping time
Output dFo7 Maximum defrost time.

Input dFo8 Enable dynamic defrost differential

Input dF09 Maximum dynamic defrost differential

Input dF10 Defrost dynamic differential setpoint

Input dF11 Dynamic defrost differential proportional band

Input dF12 Select probe to enable interval count between defrosts
Output dF13 Select probe to end defrost
Output dF14 Setpoint to clear cumulative time between defrosts

During defrost, the internal exchanger heaters are enabled in accordance with the relative parameter.

Heaters Parameter Description AALL
0 1
Heaters enabled on
See Electric g request of Heaters ALWAYS

it HI02 Enable force heaters on during defrost. temperature enabled during
section. controller (antifreeze defrost

or integrated use).
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Start defrost
diagram

16.1  Start defrost

Defrost is started by temperature or pressure via a probe that can be selected in parameter dF12 -“Select probe to
enable interval count between defrosts”.

Pressure (or temperature) values for start defrost are given by:
e  start defrost: parameter dFO1 Setpoint to enable interval count between defrosts

e If the temperature/pressure of the probe configured as start defrost falls below the value set in dFOT (Setpoint
to enable interval count between defrosts and the compressor is ON*, the count defined indF03
(Cumulative interval between defrosts);

N.B.: In the event of a probe error, defrost will start as defined in dF03

e When the duration defined in dF03 is reached, the device will start the defrost process.

e At this stage, if dFO4 - compressor - valve - compressor delay before start defrost = 0, then the compressor
stays on. Otherwise, the adjustment illustrated in the diagram below is performed:

*one compressor in single compressor machines, at least one compressor in twin compressor machines

A

SD - Start Defrost
ON
COMPR
OFF
Time
ON
RV
OFF )
dF04 dF04 Time

This delay prevents any liquid from returning to the compressor.

In machines configured with two compressors, during defrost the compressors (steps) are both on.
This does not happen if one of the compressors is in alarm.

During this cycle, compressor safety timings are ignored.

16.1.1 Count mode

e  The time count between defrosts is suspended when the temperature/pressure falls below the value set in dF02-
Setpoint to enable interval count between defrosts) or when the compressor is switched off (one compressor in
single compressor machines and at least one compressor in twin compressor machines).

e  The count is cleared after one of the following events:

o  Adefrost cycle is run.

o A power failure.

o0  Change of operating mode.
The time count is also cleared when the temperature/pressure rises above the value set in dF14 - Setpoint to clear
cumulative interval between defrosts

16.1.2  Start defrost temperature offset

In particularly dry and cold climates, the start defrost temperature will be different from the actual temperature that the
external battery is exposed to. The following regulator will directly offset the start defrost temperature/pressure by adding
negative or positive values depending on the external temperature.

The regulator is active when:
e Activation parameter dF08 - Enable defrost dynamic differential = 1
e A probe (analogue input) has been configured as external probe.
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Decalibration of
start defrost
setpoint based on
external
temperature

End defrost
diagram

Decalibration of start defrost setpoint based on external temperature

The figure below shows how decalibration of the start defrost setpoint progresses based on
external temperature.

Positive offset | Negative offset.
dF1|0 dF10
dF09 > 0 7 - —>
'I 'y Temp
¢ L
2 LY
2 A Y
4 .
Y2 LY
¢ .
4 %
J \\
»  dF09<0
:dF11 < O;IgFH >0 R Temp :dF11 < 0; :dF11 > o;

16.2 End defrost

End defrost can be controlled by temperature or pressure via
. a probe that can be selected in parameter dF13 - “Select probe to end defrost”
. and/or by Digital Input (in this case, a digital input must be configured as “End Defrost” (value +22)
e and/or by time, if the probe configured for the output fails.

Defrost will end when:

e the temperature/pressure rises above dF02 - Deactivate defrost setpoint

e the duration of the defrost reaches dF07 - Maximum defrost time

e if the digital input configured as end defrost activates
at the end of defrost, if dFO5 - Compressor - valve - compressor delay before the end of defrost = 0, the compressor
stays on. Otherwise, the adjustment illustrated in the diagram below is performed:

A

ED - End of Defrost
ON
COMPR
OFF!
Time
ON
RV
OFF!
’ dF05 dF05 Time

e At the end of defrost, the compressor safety timings are ignored and the external exchanger heater fan is
switched on at maximum power for the time set in parameter dF06 - Dripping time= 0.

16.2.1 Defrost when compressor stops

If an alarm stops the compressor in single compressor machines or both compressors in twin compressor machines,
defrost starts as a result of this stop.
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16.3 Manual defrost

EnergyST500 can force defrost manually by pressing and holding the [UP] key.
Manual defrost is possible when:
e  dF00 - Enable defrost function =1
e  UI10 -Enable defrost function from key
e if the temperature / pressure of the external exchanger is less than the value set in parameter dF07 (Set point
to enable interval count between defrosts)

Defrost starts in the sequence described in the section “Start Defrost”.
e  The defrost LED is blinking.

End defrost takes place as described in the section “End Defrost”.

16.4 Power failure during defrost.

If a power failure happens during defrost, the procedure will be cancelled. All timings will be cancelled and restarted.
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Modification
based on the
dynamic setpoint
input with positive
offset

Modification
based on the
dynamic setpoint
input with
negative offset

17 DYNAMIC SETPOINT (FOLDER PAR/DS)

Dynamic setpoint parameters can be viewed and configured in folder dS (see User Interface and Parameters sections).
The regulator is used to modify the setpoint automatically depending on external conditions.
This modification is obtained by adding a negative or positive value to the setpoint (offset or differential) depending on:
. analogue input set as dynamic setpoint input
N.B.: this applies to AI3 (CF14=9) and Al4 (CF15=9) only

or
e  External temperature

This function has two purposes: to save energy or to run the machine at extreme external temperatures.

The dynamic setpoint is active when:
e  Activation parameter dS00= 1
e  Probes Al3 / Al4 (analogue inputs) have been configured as dynamic setpoint input (CF14/ CF15=9) or
. Probes Al1 Al2 Al3 Al4 (analogue inputs) have been configured as External temperature (CF72...CF14=6)

17.1  Modification (decalibration) of the setpoint based on the dynamic setpoint input

17.1.1 Modification (decalibration) of the setpoint based on the dynamic setpoint input with positive (offset).

The figure shown above shows decalibration in both cooling and heating modes:
. parameters for regulation in cooling dS04
° parameters for regulation in heating dS05

Offset A

Max offset
dS04 (Cool)
dS05 (Heat) [ )AI3/AI4

valore inizio scala  Vvalore fondo scala
ingresso analogico ingresso analogico

Positive Offset

17.1.2 Modification (decalibration) of the setpoint based on the dynamic setpoint input with Negative (offset)
See above

Offset A

valore inizio scala  valore fondp scala
ingresso analogico  ingresso analogico
dS04 (Cool) )
dS05 (Heat)  3/Al
Max offset

Negative Offset
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Modification
based on the
external
temperature with
positive offset

Modification
based on the
external
temperature with
negative offset

Cool

Cool mode HEAT mode
dso4
/! Maximum temperature controller dynamic differential
in Heat
dsos
Temperature controller dynamic differential setpoint in 1

17.2

e 0 =Proportional
. 1 = Fixed

17.2.1

Positive Offset

dS05 (cooling) or

Proportional decalibration of the setpoint with positive differential (offset)
The figure shown above shows decalibration in both cooling and heating modes:
. parameters for regulation in cooling dS07, dS05
° parameters for regulation in heating dS02, dS06

Modification (decalibration) of the setpoint based on the external temperature

The setpoint can be decalibrated based on external temperature either proportionally or with a fixed decalibration; it is set
by configuring parameter dS07 - Enable temperature controller dynamic differential appropriately. It allows the digital
dynamic differential of the temperature controller to be enabled.

Modification (decalibration) of the setpoint based on the external temperature (dS07=0)

See above

dS06 (heating)
A==
~
4
4
4
4
4
4
4
4
4 )
L, ds01<0 e ds01>0 | (cooling) ExtTemp
) 7
ds02 <0 ds02 >0 (heating)
Proportional decalibration of the setpoint with negative differential (offset)
Negative Offset
dS05 (cooling) or
A dS06 (heating)
S >
-~ Ext. Temp
AN
N,
N,
AN
N,
N,
N,
,  ds01<0 wla ds01>0 .| (cooling)
) L) L
, ds02<0 . ds02 > 0 y. (heating)
N 7 X 7
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Cool mode

HEAT mode
dso1
Temperature controller dynamic differential //
proportional band in Cool
dso2
/! Temperature controller dynamic differential
proportional band in Heat
dso4
/1 Maximum temperature controller dynamic differential
in Heat
dso5
Temperature controller dynamic differential setpoint in 1
Cool

Ext Temp: External temperature

Ext Temp: External temperature

17.2.2

Fixed modification (decalibration) of the setpoint (dS07 = 1)

Differential > 0 Differential < 0
Band <0 Band <0
Offsel‘\ Oﬁset‘\
dS05 ¢ooling) or ds01 ¢ooling) or
ds06 (hating) dS02 (heting) <0
dS03 ¢ooling) or { 0 < > Temp E“A";
4S04 (heting)>0 ks mm o fom = P =
(heting)> | > ] | >
I +
1
1 dS03 ¢ooling) or
0 N d504 (heting)<Ofm = = | P
< >
P Temp Ext Air
dS01 ¢ooling) )
4502 (hating) <0 500 (rating) "
Differential > 0 Differential < 0
Band > 0 Band > 0
Offsel‘\ Oﬁsel‘k
dS05 ¢ooling) or ds01 ¢ooling) or
dS08 (heting) dS02 (heting) >0
dS03 ¢ooling) or ‘ 0 Temp Ext Air
dS04 (heting)>0 > i ) — e D e N ————>
1 1
I L
' 1
1 4303 ooling) or 1
0 > > 4S04 (heting)<0 - - —-——--
P Temp Ext Air
- dS05 ¢ooling) or
s e
cooL HEAT
Dynamic differential proportional band of
dso1 h
temperature controller in Cool
Dynamic differential proportional band of
dS02| -
temperature controller in Heat
Maximum dynamic differential of
dS03 h
temperature controller in Cool
dS04) Maximum temperature controller dynamic differential in Heat
Dynamic differential setpoint of
dS05 -
temperature controller in Cool
dS06]  Temperature controller dynamic differential setpoint in Heat

Ext Air temperature

External air temperature

Offset

differential
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Minimum time
MT

Real time ET

ET<MT example

Adaptive function
Setpoint
modification

in cooling

18 ADAPTIVE (FOLDER PAR/AD)

Chillers generally contain a water accumulation tank.

The purpose of these tanks is to create sufficient thermal inertia to stop the compressor from repeatedly switching on and
off in periods in which the temperature requirements in the area to be cooled are relatively few (switching repeatedly on
and off will reduce the life time of compressors).

A water accumulator increases the thermal capacity and provides the inertia required to extend running time.
Nevertheless, water accumulation is also a substantial cost and also adds to the minimum dimensions of the machine.

Adaptive function parameters can be viewed and configured in the Ad folder (see chapters on User Interface and
Parameters).

18.1

By adjusting the setpoint and hysteresis, the Adaptive function simulates electronically the inertia of a water accumulator,
meaning it can be used less.

Operating modes

Parameter Description 0 1 3
Enable machine function Accumulator Accumulator
Ad00 without accumulation h //
disabled enabled
Accumulation offset type . . Setpoint +
AdO1 Setpoint Hysteresis hysteresis

MT minimum time and ET real time
Note that compressor on/off times must respect safety time delays:

The function analyses actual running time of the compressor (ET) comparing it with the preset minimum running time
(MT).

The minimum time (MT) is set in parameter Ad07 - Reference compressor on time for adaptive accumulation

offset Parameter Description

AdO7 Reference compressor on time for accumulation offset

Real running time (ET) is recorded automatically by the device

Type of plant ET
o
[first compressor on / first partialization, last resource switched off]
compressor
Ordinary Count
compressor [compressor on, compressor off)
18.2 Adaptive function with setpoint modification
If ET<MT:

when the compressor switches off, the operating setpoint is changed to a value equal to the adaptive offset (AO)
according to the formula below:

e AO=((MT - ET)* Ad02)/10 + Ad03

COOLING MODE
. ET<MT example
If the real running time (ET) is less than the minimum time (MT), each time the compressor switches off, the adaptive
offset is subtracted from the setpoint.

Cycle 0:
e  Setpoint for cycle 0:
. Hysteresis for cycle 0:
. Compressor ON:
. Compressor OFF:

SET(0) = SET (COOL)

ISTERESI (0) = ISTERESI (COOL)

SET (0)+HYSTERESIS (0) ---> SET (COOL) +HYSTERESIS (COOL)**
SET (0)

SET(1) = SET (0) — AO(1) = SET(COOL)-AO(1)
SET (0)+HYSTERESIS (0) ---> SET (COOL) +HYSTERESIS (COOL)**
SET (0) — AO(1) = SET (COOL)** — AO(1)

. Setpoint for cycle 1:
. Compressor ON:
. Compressor OFF:

SET(2) = SET (1) - AO(2)
SET (0)+HYSTERESIS (0) ---> SET (COOL) +HYSTERESIS (COOL)**
SET (0) — AO(2) = SET (COOL)** — AO(2)

e  Setpoint for cycle 2:
. Compressor ON:
. Compressor OFF:
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Adaptive function
Modification of
setpoint in heating

e  ET>MT example

Every time the real running time (ET) is greater than the minimum time (MT), at the end of the minimum time
the setpoint is increased by a value equal to Ad04 until the initial setpoint is reached.

HEATING MODE

Same as heating example. The offset is ADDED to the setpoint:
o SET(0) = SET (HEAT)
. SET(1) = SET(HEAT)+AO(1)
e  SET(2) = SET(HEAT)+AO(2)

Note that in both modes, the compressor on temperature is the same for each operating cycle, even when the adaptive

function is activated.

This extends the zone between the setpoint and on temperatures, reducing the number of times the compressor switches

on and off and thereby reducing any overlap with safety times.

Cooling mode

Adaptive function with setpoint modification
(Ad01=0)

Setpoint modification after calculation of AO1

A

SET +Hyst,

SET

A8

I | | \seT2 Time
| | | | | |
| |
ON | |
Comp. | |
| |
O F F T ET T ET T }
LT — i Time
MT MT

Power ‘\
AO() AO()
| | H |
St hig o
p2 .
po
[N
L Y
SET POINT COOL (104)
Step 1 :
Y l
NG
' L
Temp Aln

r10

A

Y

tr12

SET1 = SET(1), SET2=SET(2)

18.3 Adaptive function with hysteresis modification

Adaptive function with hysteresis modification

Hysteresis modification after calculation of AO1

(Ad01=1)
A
SET +Hyst.+A02| Power A
SET +Hyst.+A01|_
SET +Hyst o0 Ao
! 1
| ,‘_}‘
Stop2 hig <>
SET i ‘ T
| | : :
| | [ A
| | SET POINT COOL (tr04) ; :
I | Step 1 I
ON | |
Cormp. \ !
| | A
OFF Yy
ET ' ET ! L4
| MM " >
tri0 i Temp/
< 2
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ET>MT example

18.4 Adaptive function with setpoint and hysteresis modification

Adaptive function with setpoint and hysteresis Setpoint and hysteresis modification after calculation
modification (Ad01=2) of AO1
Pmr‘\
SET +Hyst.+A02
SET +Hyst.+A01 Ao(1)2 Ao(1)2 AO(1)2 Ao()2
! 1 1 o ! ' l
SET Hyst stop2 hig o Py o>
! 1 1 |
SET . . vy
! 1 | |
SET  -A012 :";,ET POINT COOL (lr04)3 |
SET  -A022 ! | Stop1 i P
| |
| |
| |
| |
| | : o
ON : : ' tr10 0 Temp
omp. [ \
| | < tr12 >
OFF " " N
ET ET >
: MT | MT e
| | | |

18.5 Setpoint regression

If ET > MT:

If the cycle time is long enough (and greater than MT), regression of the real setpoint occurs: for each interval of Ad06
(from the start of the cycle), the setpoint is modified by the value set in Ad03.

e in cooling, the setpoint (real for cycle N) is increased:
after Ad06: SET(N) + Ad03
after 2*Ad06: SET(N) + 2*Ad03
and so on until the maximum value (setpoint / hysteresis)

e in heating, the setpoint is reduced as above, down to the minimum value (setpoint / hysteresis).

Hence for long cycle times, the "adaptive" function balances out making the cycle times compatible with compressor
timings.

Cooling mode
Setpoint regression
A
SET +Hyst,
SET
SETAO()
ON
Comp.
OFF
Parameter| Description Parameter
See
Ad02 Accumulation offset constant Modify setpoint offset calculation
formula
See
Modify setpoint offset calculation
Ado03 Accumulator offset differential formula
See
Setpoint regression
Ado4 Block accumulation offset setpoint in cooling mode . .See .
Protection in cooling mode
. L . See
Ad05 Block accumulation offset setpoint in heating mode Protection in heating mode
Ad06 |Compressor on time for accumulation offset/regression See setpoint regression
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’ Ad07 |Reference compressor on time for accumulation offset See minimum time MT

18.6 Protection

cooL
If the outlet temperature < Ad04 during general cycle n, the controller performs the following actions:
e  Switches off the compressor (or compressors)
e  Clears the adaptive offset AO(n) = 0; the next cycle recommences with the original setpoint and hysteresis

This adjustment can be considered a precursor of the antifreeze alarm (the cycle stops without generating an alarm)
should the adaptive function lead to a very low real setpoint.
We recommend you set Ad04 > AL12 Internal circuit antifreeze alarm regulator setpoint

HEAT
If the outlet temperature > Ad05 during general cycle n, the controller performs the following actions:
e  Switches off the compressor (or compressors)
e Clears the adaptive offset AO(n) = 0; the next cycle recommences with the original setpoint and hysteresis
This adjustment can be considered a precursor of the high pressure alarm (the cycle stops without generating an alarm)
should the adaptive function lead to a very high real setpoint.

To set Ad05, we recommend you refer to the high pressure safety devices in use (pressure switch configuration, type of
refrigerant used, and so on).
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19 ANTIFREEZE PARAMETERS WITH HEAT PUMP (FOLDER PAR/AF) - ANTIFREEZE

Antifreeze parameters can be viewed and configured in folder AF (see User Interface and Parameters chapters).
The function is always active in any machine operating state, i.e. cooling, heating and standby.
The antifreeze function with water pump and heat pump is enabled

e  via parameter (AF00 - Enable heat pump function in antifreeze = 1)

The Heating LED flashes when this function is active.
For the antifreeze function, this function uses both the water pump and the heat pump.

Parameter Description e

0 1

AF00 [Enable heat pump operation in antifreeze Heat pump disabled | Heat pump enabled

Enable water pump / heat pump
e  The water pump activates (°) if the temperature read by the temperature control probe in COOL < AF01 water
pump regulator setpoint for heat pump function in antifreeze
e  The heat pump activates when the temperature control probe is adjusted in HEAT mode if the temperature read
by the temperature control probe in COOL mode < AF02 heat pump regulator setpoint in antifreeze

Disable water pump / heat pump
e  The water pump and heat pump will only disable if the temperature read by the temperature control probe in
COOL mode exceeds AF03 -Block heat pump setpoint in antifreeze

(°) water pump / heat pump will be activated if they were previously off; if they were on, they will stay on

Power A
AF02 AF01 AF03
Heat Pump
ON
A
Water Pump
ON
A Y
regulation probe
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20 POWER LIMITATION (FOLDER PAR/PL)

Power limitation parameters can be viewed and set in folder PL (see User Interface and Parameters chapters).

20.1

Operating modes

The power limitation function:
. protects the machine from high and low temperature situations when used with the temperature control probe;
e  protects the machine from high pressure situations, when used with the high pressure probe;
e  protects the machine from low pressure situations, when used with the low pressure probe;
e  prevents the machine from running at a low efficiency level, when used with the external temperature.

The function is always active in any machine operating state, i.e. cooling, heating and standby.

The power limitation function is enabled in parameter (PLOO - Enable power limitation function = 1)

Parameter| Description Value
0 1 2 3
PLOO Enable power limitation function Power limitation | Power limitation // //
disabled enabled
Internal
LT External
PLO1 Select probe for power limitation water/air outlet | High pressure Low pressure t
emperature
temperature
. S8 Parameter LR L] Mode
diagram
Parameter description cooL HEAT
A PLO2 High pressure High Pressure SETPOINT . -
B PLO3 Low pressure For power Low Pressure SETPOINT X X
High water limitation
C PLO4 temperature Low H20 temp. SETPOINT X X
. Low water
D PLO5 Setpoint temperature Low H20 temp. SETPOINT X X
External For ~ power
E PLO6 temperature limitation in Ext. temp SETPOINT COOL X /!
COOL
For power
F PLO7 f"temal limitation ~in | Ext. temp SETPOINT HEAT / x
emperature
HEAT
A.F PLO8 proportional | poer limitation /7 I

Power limitation — 2 compressors

Diagrams A...F show the inhibition/enabling of two steps (twin-compressor machine or partialized compressor);

The pressure or temperature interval between inhibition/enabling of one step and the other depends on the proportional
band and the number of resources present in the circuit.

The switching on/off of steps respects the operating logic set.
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20.2

Power limitation - by high pressure probe (Cool and Heat)

Diagram A
by high pressure probe (Cool and Heat)
PLO2 High Pressure SETPOINT

Pmr‘k

SET POINT
High Pressure

Step 2

Step 1

N

PLO8

Ll
Al HIGH PRESSURE

20.3

Power limitation — by low pressure probe (Cool and Heat)

Diagram B
by low pressure probe (Cool and Heat)
PLO3 Low Pressure SETPOINT

Power A

Step 1

SET POINT
Low Pressure

N

PLO3

L
LOW PRESSURE

20.4

Power limitation — by temperature control probe (Cool and Heat)

Diagram C
by high temperature of temperature control probe
(Cool and Heat)
PL04 High H20 temp. SETPOINT

Diagram D

by low temperature of temperature control probe

(Cool and Heat)

PLO5 Low temp. SETPOINT SETPOINT

Power A

SET POINT
High temp H20

Step 1

Y

Aln

PL08

SET POINT
Low temp. H20

Pmr‘k
Step 2
A Y
Step 1
A A

N

PLO3

>
Temp. H20 (Aln)




20.5 Power limitation — by external temperature (Cool and Heat)

Diagram E Diagram F
by high external temperature in Cool mode by high external temperature in Heat mode PL0O7 Ext.
PLO6 Ext. SETPOINT COOL temp. SETPOINT HEAT
Pmr‘k Pawer“
SET POINT
Ext. Temp. COOL
Step2 Step 2
Y A a Y s;r;a:;‘.THEAT
Step 1 Step 1
Y A A 4
> >
Ext. Temp B Ext. Temp
PLOB PLO3




Alarms

Digital alarms

21 ALARMS AND DIAGNOSTICS (FOLDER PAR/AL)

“Energy ST500 ” performs full installation diagnostics and signals a variety of alarms.

Parameters for alarm activation and acknowledgment can be viewed and configured in folder
AL (parameters AL00...AL47) (see User Interface and Parameters chapter).

For some alarms, the signal can be excluded for a preset interval, set in the relative parameter.
For some alarms, the number of interventions can be counted: if the limit set in the parameter has been exceeded in the
last hour, the alarm switches from automatic reset to manual reset.

Automatic reset
For automatic reset alarms, normal operation is restored as soon as the cause of the alarm has been removed.

Manual reset
Alarms can be manually reset by pressing and releasing the [UP + DOWN] keys
Normal operation can only be reset
by pressing a key on the instrument keyboard and
only if the cause of the alarm has been removed.

Alarm deactivation
Alarms can be acknowledged by pressing any key.
N.B: acknowledging an alarm has no effect on the alarm generated other than on the alarm LED that goes from
fixed to flashing.

An alarm has two effects:
It blocks the utilities concerned
Message on display alternates with a message on the main display

The next two sections summarize alarms grouped by type (digital or analogue).
Alarm code and alarm parameters are in bold (PAr/AL folder)

21.1.1 Digital alarms
Alarm Name of Bypass Bypass | Automatic Manual Exit alarm Number of
code alarm activation time alarm alarm deactivation interventions
event activation activation time per sample time
time time
Er01 High Pressure None not not present | not present not present ALO3
Alarm present
Er05 Low Pressure Circuit AL02 not present | not present not present ALO1
Alarm compressor
activated or
reversal of 4-
way valve
(NOTE 1)
Er20 Internal circuit | Internal circuit ALO5 ALO6 AL04 ALO7 not present
flow meter pump
alarm activation
Er25 External flow | External circuit AL37 AL38 AL36 AL39 not present
switch alarm pump
activation
Er10 Compressor 1 Compressor AL09 not present | not present not present ALO8
thermoswitch switched on
Er11 Compressor 2 Compressor AL09 not present | not present not present ALO8
thermoswitch switched on
Erd1 External None Not Not present | not present Not present AL10
exchanger fan present
thermoswitch
Er40 Internal None Not Not present | not present Not present AL35
exchanger fan present
thermoswitch
Er15 Compressor 1 Compressor 1 AL48 Not present | not present | Not present AL42
oil pressure switched on
switch
Er16 Compressor 2 Compressor 2 AL48 Not present | not present Not present AL42
oil pressure switched on
switch
Er21 Internal circuit None Not Not present | not present | Not present AL40
pump present
thermoswitch
Er26 External circuit None Not Not present | not present | Not present AlL41
pump present
thermoswitch
Er50 Internal None Not Not present | not present Not present not present
exchanger present

electric heater
thermoswitch




Alarm Name of Bypass Bypass | Automatic Manual Exit alarm Number of
code alarm activation time alarm alarm deactivation interventions
event activation activation time per sample time
time time
Er51 Internal None Not Not present | not present Not present not present
exchanger present
electric heaters
thermoswitch 2
Er52 External None Not Not present | not present Not present not present
exchanger present
electric heater
thermoswitch
Er56 Auxiliary None Not Not present | not present | Not present not present
heaters present

thermoswitch

(NOTE 1) The bypass is activated by the reversal of the 4-way valve only if at least one compressor is on.

During defrost, the low pressure alarm is disabled if Pa AL20 = 0.
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22 PARAMETERS (PAR)

Every aspect of Energy ST500 can be configured via the parameters.
They can be modified by means of:
e Multi Function key
. Instrument keyboard
e  Personal computer
The following sections analyse each parameter, divided into categories (folders), in detail.

Each folder is designated with 2 figures (example: CF, U, etc).

’;Zl‘;j;r e :r::i:)gn%(lrbe D Parameters Parameters for:
CF ConFiguration CF00... CF77 Configuration
Ui User interface ul00..U118 User interface
tr Temperature tr00...tr20 Temperature control
control
Statuses
St (Operating St00...5t04 Operating states
modes)
cp ComPressors CP00..CP10 Compressor
Pump Pl Pump (Internal) P100..PI124 Internal circuit water pump
Fan Fl Fan (Internal) FI100..FIO8 Recirculation fans (internal)
FE Fan (External) FEQ0..FE30 External exchanger fans (external)
Pump PE Pump (External) PEOO External exchanger pump
HI Electric Heaters HI00..H15 Internal exchanger electric heaters
(Internal)
Electric heaters HE Electric Heaters HE00..HE06 | External exchanger electric heaters
(External)
HA Electrlc‘ITIeaters HA00..HA02 Auxiliary electric heaters
(Auxiliary)
br Boiler br00...bro6 Boiler
dF deFrost dF00...dF14 Defrost
ds dynamic Setpoint | dS00...dS07 Dynamic setpoint
Ad Adaptive Ad00..Ad07 Adaptive (adaptive function)
AF Antifreeze AF00..AF03 Antifreeze
PL Power Limitation PLOO...PLO8 Power limitation
AL AlLarm AL00..AL48 Alarms

Visibility and value of Parameters

Energy ST500 is a “family” of controllers.

There are 6 hardware models (see Appendix, Models section) with varying numbers of inputs and outputs.

The 6 hardware models are grouped into 2 Param manager models (version with TRIAC and version with 5 relays).
Depending on the model, some configuration parameters may not (usually) be visible and/or be of no significance given
that the associated resource is not present.

See the table below.

TC1 D06 AO2 AO3
Param Hardware
Manager
CF27-CF30
ST542/C CF35-CF38-CF41-CF44 No
No significance S~
significance
ST54* CF33-CF36-CF39-CF42 // CF27-CF30
ST543/C No
< CF35-CF38-CF41-CF44 significance
3 ST544/C CF27-CF30
= STS51/C CF35-CF38-CF41-CF44 | CF27-CF30
No significance active
STS* sTss2/C /7 CF50 CRar s
CF35-CF38-CF41-CF44 significance
ST553/C CF27-CF30

When not indicated otherwise, the parameter is always visible and modifiable, unless customised settings have been
configured via serial.

N.B: parameters and folder visibility can both be managed (See Folder table).
If folder visibility is modified, the new setting will apply to all parameters in the folder.




CF00

CFo1
CF02

CF03
CF04

CF05
CF06
CFo07
CF08
CF09
CF10
CF11

CF12

CF13
CF14

CF15
CF16

CF17
CF18
CF19
CF20

CF23

22.1.1 Configuration parameters (CF)

Type of analogue input Al1 - see table
To set analogue input All

0 | Probe not configured

1] DI

2 | NTC

Type of analogue input Al2 — same as CF00
Type of analogue input Al3 - see table
To set analogue input Al3

0 | Probe not configured 3 | 4.20mA
1| DI 4 | 0-10V
2 | NTC 5 | 0-5V

6 | 0-1V

Type of analogue input Al4 — same as CF02

Analogue input Al3 full scale value

To configure the full scale value with analogue input Al3
Analogue input Al3 start of scale value

To configure the start of scale value with analogue input Al3
Analogue input Al4 full scale value

To configure the full scale value with analogue input Al4
Analogue input Al4 start of scale value

To configure the start of scale value with analogue input Al4

Analogue input Al1 differential

Analogue input Al2 differential

Analogue input Al3 differential

Analogue input Al4 differential

To configure the differential in analogue input Al1...Al4
Configuration of analogue input Al1 - see table

To set analogue input All

Not set

Internal exchanger water/air inlet temperature

Internal exchanger water/air outlet temperature

External exchanger temperature

External exchanger inlet water temperature

External exchanger outlet water temperature

AUN|AR(WN=O

External temperature

Configuration of analogue input Al2 — same as CF12
Configuration of analogue input Al3 - see table
To set analogue input Al3/Al4

0 | Not set

1 | Internal exchanger water/air inlet temperature 7 High pressure input

2 | Internal exchanger water/air outlet temperature | 8 Low pressure input

3 | External exchanger temperature 9 Dynamic setpoint input

4 | External exchanger inlet water temperature 10 | External exchanger pressure
5 | External exchanger outlet water temperature 11 | Internal exchanger pressure
6 | External temperature

Configuration of analogue input Al4 — same as CF14
Configuration of digital input DI1 - see table
To configure digital input DI1

0 Input disabled

+1 High pressure switch +17 | Auxiliary electric heater thermoswitch

+2 Low pressure switch +18 | Digital input heat step 1 request

+3 External exchanger fan thermoswitch +19 | Digital input heat step 2 request

+4 Internal exchanger fan thermoswitch +20 | Digital input cool step 1 request

15 Internal circuit flow switch +21 | Digital input cool step 2 request

16 External circuit flow switch +22 | End of defrost

+7 Compressor 1 thermoswitch +23 | Internal exchanger electric heater 1 thermoswitch
+8 Compressor 2 thermoswitch +24 | Internal exchanger electric heater 2 thermoswitch
19 Internal circuit pump thermoswitch +25 | External exchanger electric heater thermoswitch
+10 | External circuit pump thermoswitch +26 | Economy input

+11 | Compressor 1 oil pressure switch +27 | Remote STD-BY

+12 | Compressor 2 oil pressure switch +28 | General alarm

+13 | Remote ON/OFF +29 | Block compressor 1

+14 | Remote Summer/Winter +30 | Block compressor 2

+15 | Power step 1 request +31 | Power limited to 50%

+16 | Power step 2 request +32 | Block heat pump

Configuration of digital input DI2
To configure digital input DI2 — same as CF16
Configuration of digital input DI3
To configure digital input DI2 — same as CF16
Configuration of digital input DI4
To configure digital input DI4 — same as CF16
Configuration of digital input DI5
To configure digital input DI5 — same as CF16

Configuration of analogue input Al1 when configured as digital input
To configure analogue input Al1 when configured as digital input — same as CF16




CF24

CF25

CF26

CF27

CF30

CF33

CF34

CF35

CF36

CF37

CF38

CF39

CF40

CFa1

CF42

CF43

CF44

CF45

Please Note: set to ‘0’ if Al1 is not configured as digital input

Configuration of analogue input Al2 when configured as digital input

To configure analogue input Al2 when configured as digital input — same as CF16
Please Note: set to ‘0’ if A2 is not configured as digital input

Configuration of analogue input Al3 when configured as digital input

To configure analogue input Al3 when configured as digital input — same as CF16
Please Note: set to ‘0’ if Al3 is not configured as digital input

Configuration of analogue input Al4 when configured as digital input

To configure analogue input Al4 when configured as digital input — same as CF16
Please Note: set to ‘0’ if Al4 is not configured as digital input

Type of analogue output AOS3 - Visible only in models ST544/C, ST553/C

It's analogue output AO3
e 0=0-10V
° 1 =4-20mA
e 2=0-20mA

Configuration of analogue output AO3 - Visible only in models ST544/C, ST553/C

To configure analogue output AO3 — se table

0 Output disabled

+1 Compressor 1 14 Proportional external exchanger fan
+2 Output step 2 15 Not permitted
+3 Internal circuit water pump 16 Internal circuit modulating pump

+4 External circuit water pump

5 Reversing valve

+6 Boiler

+7 Internal exchanger electric heater 1

+8 Internal exchanger electric heater 2

+9 External exchanger electric heater

+10 | Auxiliary electric heater
+11 | External exchanger fan
+12 | Recirculation fan

+13 | Alarm

For visibility of parameters CF33 — CF44 See table at the beginning of this chapter.

Enabling analogue output TC1
Enables analogue output TC1
. 0 = Output configured as digital
. 1 = Output configured as triac
Enable analogue output AO1
Enables analogue output AO1

. 0 = Output configured as digital — see CF517
. 1 = Output configured as triac — see CF37 - CF40 - CF43

Enabling analogue output AO2
Enables analogue output AO2

. 0 = Output configured as digital — see CF52
. 1 = Output configured as triac — see CF38 - CF41 - CF44

Phase shift analogue output TC1

To enable phase shift of analogue output TC1
Phase shift analogue output AO1

To enable phase shift of analogue output AO1
Phase shift analogue output AO2

To enable phase shift of analogue output AO2
Analogue output TC1 pulse length
Configures analogue output pulse

Analogue output AO1pulse length
Configures analogue output AOT pulse
Analogue output AO2 pulse length
Configures analogue output AO2 pulse
Configuration of analogue output TC1
Configures analogue output TC1
Configuration of analogue output AO1
Configures analogue output AO1 — se table

0 | Output disabled
1 | Compressor 1 9 External exchanger electric heater
2 | Output step 2 10 | Auxiliary electric heater
3 | Internal circuit water pump 1 External exchanger fan
4 | External circuit water pump 12 | Recirculation fan
5 | Reversing valve 13 | Alarm
6 | Boiler 14 | Proportional external exchanger fan
7 | Internal exchanger electric heater 1 15 | Not permitted
8 | Internal exchanger electric heater 2 16 Modulating pump circuit
Configuration of analogue output AO2
Configures analogue output AO2 — same as CF43
Configuration of digital output DO1
Configures digital output DO1 — see table
0 | Output disabled
1 | Compressor 1 8 Internal exchanger electric heater 2
2 | Power step 9 External exchanger electric heater
3 | Internal circuit water pump 10 | Auxiliary electric heater




4 | External circuit water pump 11 External exchanger fan
5 | Reversing valve 12 Recirculation fan

6 | Boiler 13 | Alarm

7 | Internal exchanger electric heater 1

CF46 | Configuration of digital output DO2

Configures digital output DO2 — same as CF45

CF47 | Configuration of digital output DO3

Configures digital output DO3 — same as CF45

CF48 | Configuration of digital output DO4

Configures digital output DO4 — same as CF45

CF49 | Configuration of digital output DO5

Configures digital output DO5 — same as CF45

CF50 | Configuration of digital output DO6 - Visible only in models ST551/C, ST552/C, ST553/C

Configures digital output DO6 — same as CF45

CF51 | Configuration of digital output AO1

Configures digital output AO1 — same as CF45

CF52 | Configuration of digital output AO2

Configures digital output AO2 — same as CF45

CF54 | Select COM1 (TTL) protocol

Configures the selection of COM1 (TTL) communication channel protocol.
e 0= Eliwell
. 1 = Modbus

If CF54=0, the following CF55/CF56 parameters should be configured:

CF55 | Eliwell protocol controller address

Allows you to modify the Eliwell protocol controller address.

CF56 | Eliwell protocol controller family

Allows you to modify the Eliwell protocol controller family.

CF55= device index in family (values from 0 to 14)

CF56 = device family (values from 0 to 14)

The two values CF55 and CF56 represent the network address of the device, which is indicated in the following format

“FF.DD” (where FF=CF56 and DD=CF55).

If CF54=1, the following parameters should be configured: CF63/CF64/CF65
CF63 | Modbus protocol controller address
To modify the Modbus protocol controller address.
Values from 1 to 255. N.B: 0 (zero) is not included.
CF64 | Modbus protocol Baudrate
To modify the Modbus protocol baud rate.
. 0=1200 baud
1=2400 baud
2=4800 baud
3=9600 baud
4=19200 baud
5=38400 baud (maximum speed, to be set using VarManager software)
6=58600 baud
. 7=115200 baud
CF65 | Modbus protocol parity
Modbus parity

0= STX

. 1= EVEN

. 2= NONE
° 3=0DD

CF66 | Client code 1
CF67 | Client code 2
Parameters for exclusive use by client/user. The client can assign these parameters values that e.g. identify the type and/or
model of the system, and its configuration etc.. Values from 0 to 255
CF68 | Firmware mask revision
Indicates the revision number of the firmware mask. Read-only parameter.
CF72 | RTC present
Presence of real time clock (RTC)
e 0 =RTC absent
. 1 = RTC present




CF73

CF76

CF77

Type of analogue input Al5
To set analogue input Al5

0 Probe not

configured
1 Not used
2 NTC

Analogue input Al5 differential
To configure the differential in analogue input AIS

Configuration of analogue input AI5

Not set

Internal exchanger water/air inlet temperature

Internal exchanger water/air outlet temperature

External exchanger temperature

External exchanger inlet water temperature

External exchanger outlet water temperature

AUV A(WN=O

External temperature




uloo
ulo1
ul02
ulo3
ulo4
ul05
ulo6

ulo7

ulo9

ulio

Ui

uli2

22.1.2 User interface parameters (Ul)

Configuration of utility LEDs
Configuration of LED 1
Configuration of LED 2
Configuration of LED 3
Configuration of LED 4
Configuration of LED 5
Configuration of LED 6
Configuration of LED 7

LED
o:yg?sb‘;‘lj Default icon
play LED Parameter Default Default on front
panel
LED 1 @
- (first from left) uloo 1 Compressor 1
- LED 2 uio1 2 Output step 2 '5:'
- LED 3 ulo2 7 Internal exchanger electric heater 1 $-|
- LED 4 ulo3 8 Internal exchanger electric heater 2 EEI
- LED 5 ulo4 6 Boiler
- LED 6 ulos 1 External exchanger fan E:if:'
- LED 7 ulo6 3 Internal circuit water pump @
LED
symbol LED Parameter
on display
LED econom ulo7=0 ulo7=0 ulo7=1 NOT enabled
Y ds00=0 ds00=1 ds00=0 (LED off)
_ Enabled
LED economy gsl%;} (dynamic
setpoint)
To configure LED 1...7
0 | Output (LED) disabled 7 Internal exchanger electric heater 1
1 | Compressor 1 8 Internal exchanger electric heater 2
2 | Output step 2 9 External exchanger electric heater
3 | Internal circuit water pump 10 | Auxiliary electric heater
4 | External circuit water pump 1 External exchanger fan
5 | Reversing valve 12 Recirculation fan
6 | Boiler 13 | Alarm

Configuration of Economy LED

To configure the Economy LED (if=1 the economy LED on the display will be permanently on)
. 0 = LED disabled
. 1 = dynamic setpoint

Select main display
To select to view the main display.

0 | Analogue input 1 4 Clock

1 | Analogue input 2 5 Setpoint set
2 | Analogue input 3 6 Real setpoint
3 | Analogue input 4

Enable manual defrost from key

To enable or disable manual defrost ([UP] key) (manual defrost function) from a key.
0 = Key not enabled for the function
1 = Key enabled for the function

Enable mode function from key

To enable or disable mode selection ([esc] key) (mode function) from a key.
0 = Key not enabled for the function
1 = Key enabled for the function

Enable disp function from key

To enable or disable configuration of the main display from a key [set] (disp function).
0 = Key not enabled for the function
1 = Key enabled for the function




UI13 | Enable “ON/OFF” function from key
To enable or disable the switching on or off of the device from a key [DOWN] (ON/OFF function).
0 = Key not enabled for the function
1 = Key enabled for the function
Ul14 | Enable “set” function from key.

To enable or disable access via the “set” key to machine state menu and relative subfolders.

0 = Key not enabled for the function
1 = Key enabled for the function

Parameter Key Default icon
[Press and hold] on front panel
uio [UP]
I-I‘I
ui [esc] mode
un2 [set] disp
ui3 [DOWN]
Key Default icon
LTl (press and release) on front panel
None
ul4 set (set key)

UI17 | Installation password
Installation password
UI18 | Manufacturer password
Manufacturer password

22.1.3 Temperature control parameters (tr) — temperature controller

tr00 | Type of temperature controller
To set the type of temperature controller.
0 = Proportional
1 = Differential
2 = Digital
tr01 | Enable heat pump
To enable or disable the heat pump.
0 = Heat pump absent
1 = Heat pump present
tr02 | Select temperature control probe in Cool
tr03 | Select temperature control probe in Heat
To select the temperature control probe in Cool/Heat modes.
0 = NTC input for internal exchanger inlet water/air temperature
1 = NTC input for internal exchanger water outlet temperature
2 = NTC input for external exchanger water inlet temperature
3 = NTC input for external exchanger water outlet temperature
4 = High pressure input
5 = Low pressure input
tr04 | Temperature control setpoint in Cool
tr05 | Temperature control setpoint in Heat
To modify temperature control setpoint in Cool/Heat modes.
tr06 | Minimum temperature control setpoint in Cool
To modify the minimum temperature control setpoint in Cool mode.
tr07 | Maximum temperature control setpoint in Cool
To modify the maximum temperature control setpoint in Cool mode.
tr08 | Minimum temperature control setpoint in Heat.
To modify the minimum temperature control setpoint in Heat mode.
tr09 | Maximum temperature control setpoint in Heat.
To modify the maximum temperature control setpoint in Heat mode.
tr10 | Temperature control hysteresis in Cool
tr11 | Temperature control hysteresis in Heat
To modify temperature control hysteresis in Cool/Heat modes.
tr12 | Steps/compressors insertion differential in Cool
tr13 | Steps/compressors insertion differential in Heat
To modify the steps/compressors insertion differential in Cool/Heat modes
tr14 | Select probe for temperature control differential in Cool
tr15 | Select probe for temperature control differential in Heat
To select the probe for the temperature control differential in Cool/Heat modes
Value Probe 1
0 NTC input for internal exchanger water/air inlet temperature
(CF12...CF15=1)
NTC input for internal exchanger water/air outlet temperature
(CF12...CF15=2)
NTC input for external exchanger water/air inlet temperature
(CF12...CF15=3)
NTC input for external exchanger water/air outlet temperature
(CF12...CF15=4)

Probe 2

! External temperature NTC input

(CF12...CF15=6)




tr16

tr17
tr18
tr19

tr20

St00

St01

St02

Sto3

St04

CP00

CPO1

CP02

CPO3
CP04
CPO5
CP06
CPO7
CP08
CP09

CP10

Enable block heat pump function
To enable or disable the heat pump block
0 = Heat pump block disabled
1 = Heat pump block enabled
Block heat pump set point
To set the heat pump block setpoint
Heat pump block hysteresis
To modify the heat pump block hysteresis
Setpoint differential in Cool from start of Economy
To modify the setpoint differential in Cool mode from Economy input
Setpoint differential in Heat from start of Economy
To modify the setpoint differential in Heat mode from Economy input

22.1.4 Function mode selection parameters (St)

Select function modes
To select the function mode.
0 = cool only
1 = heat only
2 = heat and cool
Enable changeover from analogue input.
To enable operating mode changeover from analogue input.
0 = not enabled
1 = enabled
Select probe for automatic changeover of operating mode.
To select the probe for automatic changeover of the operating mode.
. 0 = external temperature
1 = inlet water temperature
2 = outlet water temperature
Differential for automatic mode change in Heat
To modify the differential for the automatic mode change in Heat mode.
Differential for automatic mode change in Cool
To modify the differential for the automatic mode change in Cool mode.

22.1.5 Compressor Parameters (CP)

Compressor type
To select the type of compressor
0 = simple (1 step)
1 = 2 step partialized
Number of compressors per circuit
To select the number of compressors per circuit.
1 =1 compressor
2 = 2 compressors
Select compressor on/off sequence
To select the compressor on/off sequence.

0 | Balancing durations

1 | 1/2 on; off 2/1 sequence 4 Limited sequence 2 (only compressor 2 available)
2 | On 2/1; off 1/2 sequence 5 Run time 1 sequence

3 | Limited sequence 1 (only compressor 1 available) 6 Run time 2 sequence

Minimum time between the switching off and on of the same compressor

To modify the minimum time between the switching off and on of the same compressor.
Minimum time between the switching on of the same compressor

To modify the minimum time between the switching on of the same compressor.
Minimum time between the switching on of more than one compressor

To modify the minimum time between the switching on of more than one compressor.
Minimum time between the switching off of more than one compressor

To modify the minimum time between the switching off of more than one compressor.
Minimum compressor on time

To modify the minimum compressor switch on time.

Minimum compressor switch on time for increase in partializations

To modify the minimum compressor switch on time for an increase in partializations.
Minimum compressor switch on time for decrease in partializations

To modify the minimum compressor switch on time for a decrease in partializations.
Compressor running time for switch on sequence

To modify the compressor running time for the switch on sequence.



P100

PI01

PI02
PI03
PI04
PI05
PI06
PI07
PI08
PI09
PI10
PIN
PI12
PI13
PI14

PI15

PI16

P117

PI18

PI19

PI20

PI21

P122

PI23

P124

22.1.6 Internal circuit pump parameters (Pl)

Enable internal circuit water pump
To enable or disable the internal circuit water pump.
. 0 = Pump disabled
. 1 = Pump enabled
Select internal circuit water pump operating mode
To select operating mode of the internal circuit water pump.

Digital Modulating
0 | Continuous digital 2 Continuous modulating
1 | Digital on request 3 Modulating on request

Delay internal circuit water pump on and compressor on
To modify the delay between switching on the internal circuit water pump and switching on the compressor.
Delay compressor off - internal circuit water pump off.
To modify the delay between switching off the compressor and switching off the internal circuit water pump.
Minimum internal circuit water pump speed in Cool
To modify the minimum internal circuit water pump speed in Cool mode.
Maximum internal circuit water pump speed in Cool
To modify the maximum internal circuit water pump speed in Cool mode.
Minimum internal circuit water pump speed setpoint in Cool
To modify the minimum internal circuit water pump speed setpoint in Cool mode.
Internal circuit water pump proportional band in Cool
To modify the internal circuit water pump proportional band in Cool mode.
Fan speed setpoint to modulate internal circuit water pump in Cool
To modify the fan speed setpoint to modulate the internal circuit water pump in Cool mode.
Internal circuit water pump pick-up time in Cool
To modify the internal circuit water pump pick-up time in Cool mode.
Minimum internal circuit water pump speed in Heat
To modify the minimum internal circuit water pump speed in Heat mode.
Maximum internal circuit water pump speed in Heat
To modify the maximum internal circuit water pump speed in Heat mode.
Minimum internal circuit water pump speed setpoint in Heat
To modify the minimum internal circuit water pump speed setpoint in Heat mode.
Internal circuit water pump proportional band in Heat
To modify the internal circuit water pump proportional band in Heat mode.
Fan speed setpoint to modulate internal circuit water pump in Heat
To modify the fan speed setpoint to modulate the internal circuit water pump in Heat mode.
Internal circuit water pump pick-up time in Heat
To modify the internal circuit water pump pick-up time in Heat mode.
PIT6 - PI17 - PI18 ANTILOCK
Enable internal circuit water pump antilock function
To enable the internal circuit water pump antilock function.
e 0 = Function disabled
. 1 = Function enabled
Internal circuit water pump idle time due to antilock
To modify the internal circuit water pump idle time due to antilock.
Internal circuit water pump on time for antilock
To modify the internal circuit water pump on time for antilock.
PI19 — PI20 — PI21 ANTIFREEZE with PUMP
Enable antifreeze function with internal circuit water pump
To enable or disable the antifreeze function with internal circuit water pump.
e 0 = Function disabled
. 1 = Function enabled
Internal circuit water pump regulator setpoint for antifreeze
To modify the internal circuit water pump regulator setpoint for antifreeze.
Internal circuit water pump regulator hysteresis for antifreeze
To modify the internal circuit water pump regulator hysteresis for antifreeze.
Enable internal circuit water pump on when antifreeze heaters active
Enables the switching on of the internal circuit water pump when the antifreeze heaters are active.
e 0 =Pump disabled
. 1 = Pump enabled
Fan speed hysteresis to modulate internal circuit water pump in Heat
To modify fan speed hysteresis for modulation of the internal circuit water pump in Heat mode.
Fan speed hysteresis to modulate internal circuit water pump in Cool
To modify fan speed hysteresis for modulation of the internal circuit water pump in Cool mode.



F100

F101

F102
F103

Fl04

F105
F106
F107

F108

FEOO

FEO1

FE02

FEO3

FE04
FEO05

FE06

FEO7
FEO8
FE09

FE10

FE11
FE12
FE13
FE14
FE15

FE16

FE17

22.1.7 Recirculation fan parameters (Fl)

Enable recirculation fan
Enables or disables the recirculation fan.
e 0 =fan disabled
. 1 = fan enabled
Select recirculation fan operation
To select the operating mode of the recirculation fan.
. 0 = Always on
. 1 = On request
Recirculation fan regulator hysteresis in Cool mode
To modify the recirculation fan regulator hysteresis in Cool mode.
Recirculation fan regulator hysteresis in Heat mode
To modify the recirculation fan regulator hysteresis in Heat mode.
Enable Hot Start function
Enables or disables the Hot Start function
. 0 = Hot start disabled
. 1 = Hot start enabled
Hot Start regulator setpoint
To modify the regulator setpoint of the Hot Start function.
Hot Start regulator hysteresis
To modify the Hot Start function regulator hysteresis.
Postventilation time in Heat mode
To modify postventilation time in Heat mode.
Time between compressor on and recirculation fan on
To modify the delay between switching on the compressor and switching on the recirculation fan.

22.1.8 Secondary (external) exchanger fan parameters (FE)

Enable external exchanger fan
To enable or disable the external exchanger.
e 0 =fandisabled
. 1 = fan enabled
Select external exchanger fan operating mode
To select the operating mode of the external exchanger fan.
e 0= ON/OFF
. 1 = Proportional
If FEOT=1 see parameters CF27-30 / CF33..CF44
External exchanger fan pick-up time
To vary the pick up time of the external exchanger fan.
Enable external exchanger fan on with compressor off
To enable or disable the switching on of the external exchanger fan when the compressor is off.
e 0 = Fan off with compressor OFF
. 1 = Fan on with compressor OFF
Bypass time for external exchanger fan cut-off
To modify the bypass time of the external exchanger fan cut-off.
External exchanger fan preventilation time in Cool
To modify the external exchanger fan preventilation time in Cool mode.
External exchanger fan preventilation time in Heat
To modify the external exchanger fan preventilation time in Heat mode.
FAN CONTROL IN COOLING
Minimum speed external exchanger fan in Cool
To modify the minimum speed of the external exchanger fan in Cool mode.
Average speed external exchanger fan in Cool
To modify the average speed of the external exchanger fan in Cool mode.
Maximum speed external exchanger fan in Cool
To modify the maximum speed of the external exchanger fan in Cool mode.
Select probe for external exchanger fan regulation in Cool
To select the probe to control the external exchanger fan in Cool mode.
0 = External exchanger temperature
. 1 = High pressure input
. 2 = Low pressure input
. 3 = External exchanger pressure input
e 4 =Internal exchanger pressure input
External exchanger fan minimum speed setpoint in Cool
To modify the minimum speed setpoint of the external exchanger fan in Cool mode.
External exchanger maximum speed differential in Cool
To modify the maximum speed differential of the external exchanger fan in Cool mode.
External exchanger fan speed proportional band in Cool
To modify the proportional band of the external exchanger fan speed in Cool mode.
Maximum external exchanger fan hysteresis in Cool mode
To modify the maximum hysteresis of the external exchanger fan speed in Cool mode.
External exchanger fan cut-off hysteresis in Cool
To modify the cut-off hysteresis of the external exchanger fan in Cool mode.
External exchanger fan cut-off differential in Cool
To modify the cut-off differential for the external exchanger fan in Cool mode.
FAN CONTROL IN HEATING
Minimum speed external exchanger fan in Heat
To modify the minimum speed of the external exchanger fan in Heat mode.




FE18 | Average speed external exchanger fan in Heat
To modify the average speed of the external exchanger fan in Heat mode.
FE19 | Maximum speed external exchanger fan in Heat
To modify the maximum speed of the external exchanger fan in Heat mode.
FE20 | Select probe for external exchanger fan regulation in Heat
To select the probe to control the external exchanger fan in Heat mode.
0 = External exchanger temperature
. 1 = High pressure input
. 2 = Low pressure input
e 3 = External exchanger pressure input
e 4 =Internal exchanger pressure input
FE21 | Minimum external exchanger fan speed setpoint in Heat
To modify the minimum speed setpoint of the external exchanger fan in Heat mode.
FE22 | Maximum external exchanger speed differential in Heat
To modify the maximum speed differential of the external exchanger fan in Heat mode.
FE23 | External exchanger fan speed proportional band in Heat
To modify the proportional band of the external exchanger fan speed in Heat mode.
FE24 | Maximum external exchanger fan hysteresis in Heat
To modify the maximum hysteresis of the external exchanger fan speed in Heat mode.
FE25 | External exchanger fan cut-off hysteresis in Heat
To modify the cut-off hysteresis of the external exchanger fan in Heat mode.
FE26 | External exchanger fan cut-off differential in Heat
To modify the cut-off differential for the external exchanger fan in Heat mode.
FAN CONTROL IN DEFROST
FE27 | Enable external exchanger fan on in defrost
To enable or disable the switching on of the external exchanger fan in defrost.
0 = Fan disabled
. 1 = Fan enabled
FE28 | External exchanger fan on setpoint in defrost
To modify the external exchanger fan on setpoint in defrost
FE29 | External exchanger fan on hysteresis in defrost
To modify the external exchanger fan on hysteresis in defrost
FE30 | Select probe for external exchanger fan regulation in defrost.
To select the probe to control the external exchanger fan in defrost.
e 0 =Probe absent
. 1 = External exchanger temperature probe
e 2 =High pressure probe
e 3 = External exchanger pressure probe

22.1.9 Electric heater parameters (HI)

HI00 | Enable internal exchanger heaters for antifreeze
To enable or disable internal exchanger heaters for antifreeze.
0 = Heaters disabled
. 1 = Heaters enabled
HI01 | Enable internal exchanger heater regulator in standby for antifreeze
To enable or disable internal exchanger heaters in standby for antifreeze.
e 0 =Heaters disabled
° 1 = Heaters enabled
HI02 | Enable integrated use of internal exchanger heaters
To enable or disable integrated use of internal exchanger heaters.
e 0 =Heaters disabled
. 1 = Heaters enabled
HI03 | Enable force heaters on during defrost.
To enable or disable force heaters on during defrost.
. 0 = Heaters enabled (ON) when requested by temperature controller (antifreeze or integrated use)
. 1 = Heaters always enabled ON during defrost
See defrost parameters — folder dF
HI04 | Number of internal exchanger heaters
To modify the number of internal exchanger heaters.
. 1 =1 heater enabled
e 2 =2 heaters enabled
HI05 | Select probe to regulate internal exchanger heaters during antifreeze
To select the probe for regulation of internal exchanger heaters during antifreeze.
e 0 =Internal exchanger water/air inlet temperature
. 1 = Internal exchanger water/air outlet temperature
HI06 | Internal exchanger heater regulator setpoint for antifreeze
To modify the internal exchanger heater regulator setpoint for antifreeze
HI07 | Maximum internal exchanger heater regulator setpoint for antifreeze
To modify the maximum setpoint of the internal exchanger heater regulator for antifreeze.
HI08 | Minimum internal exchanger heater regulator setpoint for antifreeze
To modify the minimum setpoint of the internal exchanger heater regulator for antifreeze.
HI09 | Internal exchanger heater regulator hysteresis for antifreeze
To modify the hysteresis of the internal exchanger heater regulator for antifreeze.
HI10 | Internal exchanger heater dynamic differential setpoint in integrated use
To modify the dynamic differential setpoint of the internal exchanger heaters in integrated use.
HI11 | Maximum dynamic differential internal exchanger heaters in integrated use
To modify the maximum dynamic differential of the internal exchanger heaters in integrated use.
HI12 | Internal exchanger heater dynamic differential proportional band in integrated use
To modify the proportional band of the dynamic differential of the internal exchanger heaters in integrated use.




HI13

HI14

HI15

HE00

HEO1

HE02

HEO03

HE04

HEO05

HE06

HAO00

HAO01

HA02

PE0O

br00

bro1

br02

br03

bro4

br05

br06

Internal exchanger heater regulator hysteresis in integrated use

To modify the hysteresis of the internal exchanger heaters in integrated use.

Enable digital dynamic differential of internal exchanger heaters in integrated use

To enable the digital dynamic differential of the internal exchanger heaters in integrated use
. 0 = Proportional differential
. 1 = Fixed differential

Differential setpoint internal exchanger heater 2 on in integrated use

To modify the differential setpoint to switch on internal exchanger heater 2 in integrated use

22.1.10 External exchanger electric heater parameters (HE)

Enable external exchanger heaters for antifreeze
To enable or disable external exchanger heaters for antifreeze
. 0 = Heaters disabled
. 1 = Heaters enabled
Enable external exchanger heater regulator in standby for antifreeze
To enable or disable external exchanger heaters in standby for antifreeze.
e 0 = Heaters disabled
. 1 = Heaters enabled
Select probe to regulate external exchanger heaters during antifreeze
To select the probe to control the external exchanger heaters during antifreeze.
0 = External exchanger water inlet temperature
. 1 = External exchanger outlet water temperature
External exchanger heater switch on setpoint for antifreeze
To modify the external exchanger switch on setpoint for antifreeze
Maximum external exchanger heater regulator setpoint for antifreeze
To modify the maximum setpoint of the external exchanger heater regulator for antifreeze.
Minimum external exchanger heater regulator setpoint for antifreeze
To modify the minimum setpoint of the external exchanger heater regulator for antifreeze.
External exchanger heater regulator hysteresis for antifreeze
To modify the regulator hysteresis of external exchanger heaters for antifreeze.

22.1.11 Auxiliary electric heater parameters (HA)

Enable auxiliary heater
To enable or disable auxiliary heater.
e 0= Heaters disabled
. 1 = Heaters enabled
Auxiliary heater regulator setpoint
To set the auxiliary heater regulator setpoint.
Auxiliary heater regulator hysteresis
To set the auxiliary heater regulator hysteresis.

22.1.12 External circuit pump parameters (PE)

Enable external circuit water pump.

To enable or disable the external circuit water pump.
° 0 = Pump disabled
. 1 = Pump enabled

22.1.13 Boiler parameters (br) -boiler

Enable boiler
To enable or disable the boiler.
e 0= Boiler disabled
. 1 = Boiler enabled
Enable boiler in heating only
To enable or disable the boiler in heating only.
. 0 = Boiler in integrated use
. 1 = Boiler in heating
Enable boiler digital dynamic differential
To enable the digital dynamic differential of the boiler.
. 0 = Proportional
° 1 = Fixed
Boiler dynamic differential setpoint
To modify the setpoint of the boiler dynamic differential.
Boiler dynamic differential proportional band
To modify the proportional band of the dynamic differential of the boiler.
Maximum boiler dynamic differential
To modify the maximum dynamic differential of the boiler.
Boiler regulator hysteresis
To modify the hysteresis of the boiler regulator (



22.1.14 Defrost parameters (dF)

dF00 | Enable defrost function
To enable or disable the defrost function.
e 0 = Defrost disabled
. 1 = Defrost enabled
dF01 | Enable interval count between defrosts setpoint
To modify the setpoint enabling the interval count between defrosts.
dF02 | Defrost deactivation setpoint
To modify the defrost deactivation setpoint.
dF03 | Cumulative interval between defrosts
To modify the overall time between defrosts.
dF04 | Compressor-valve-compressor delay before start defrost
To modify the time between the compressor-valve-compressor delay and start of defrost.
dF05 | Compressor-valve-compressor delay at end of defrost.
To modify the time between the compressor-valve-compressor delay and end of defrost.
dF06 | Dripping time
To modify dripping time.
dF07 | Maximum defrost time.
To modify maximum defrost time.
dFo8 | Enable dynamic defrost differential
To enable or disable the dynamic defrost differential.
e 0= Offset disabled
. 1 = Offset enabled
dF09 | Maximum dynamic defrost differential
To modify the maximum defrost dynamic differential.
dF10 | Defrost dynamic differential setpoint
To modify the the dynamic differential setpoint for defrost.
dF11 | Dynamic defrost differential proportional band
To modify the proportional band of the dynamic defrost differential.
dF12 | Select probe to enable interval count between defrosts
To select the probe to enable the interval count between defrosts.
. 0 = External exchanger temperature
. 1 = High pressure input
. 2 = Low pressure input
e 3 =Internal exchanger pressure
. 4 = External exchanger pressure
dF13 | Select probe to end defrost
To select the probe to end defrost.
e 0 = External exchanger temperature
° 1 = High pressure input
e 2 =Llow pressure input
. 3 = Internal exchanger pressure
e 4 =External exchanger pressure
dF14 | Setpoint to clear cumulative time between defrosts
To modify the setpoint clearing the cumulative time between defrosts.

22.1.15 Dynamic setpoint parameters (dS)

dso00 | Enable dynamic temperature controller differential
To enable or disable the dynamic temperature controller differential.
. 0 = Dynamic setpoint disabled
. 1 = Dynamic setpoint enabled
ds01 | Temperature controller dynamic differential proportional band in Cool
ds02 | Temperature controller dynamic differential proportional band in Heat
To modify the proportional band of the temperature controller dynamic differential in Cool/Heat mode.
ds03 | Maximum temperature controller dynamic differential in Cool
ds04 | Maximum temperature controller dynamic differential in Heat
To modify the maximum dynamic differential of the temperature controller in Cool/Heat mode.
ds05 | Temperature controller dynamic differential setpoint in Cool
dso06 | Temperature controller dynamic differential setpoint in Heat
To modify the dynamic differential setpoint of the temperature controller in Cool/Heat mode.
dso07 | Enable temperature controller digital dynamic differential.
To enable the digital dynamic differential of the temperature controller.
0 = Proportional
. 1 = Fixed




22.1.16 Adaptive parameters (Ad)

Ad00 | Enable machine function without accumulation
To enable or disable machine function without accumulation.
e 0= Accumulation disabled
. 1 = Accumulation enabled
Ad01 | Accumulation offset type
To select the type of accumulation offset.
. 0 = Setpoint
. 1 = Hysteresis
e 2 =Setpoint and hysteresis
Ad02 | Accumulation offset constant
To modify the accumulation offset constant.
Ad03 | Accumulation offset differential
To modify the accumulation differential offset.
Ad04 | Block accumulation offset setpoint in cooling mode
To modify the block accumulation offset setpoint in Cool mode.
Ad05 | Block accumulation offset setpoint in heating mode
To modify the block accumulation offset setpoint in Heat mode.
Ad06 | Compressor on time for accumulation offset/regression
To modify the compressor on time for accumulation offset and regression.
Ado07 | Reference compressor on time for accumulation offset
To modify the reference compressor on time for accumulation offset.

22.1.17 Antifreeze parameters with heat pump (AF)

AF00 | Enable heat pump operation in antifreeze
To enable or disable heat pump operation during antifreeze.
e 0 =Heat pump disabled
. 1 = Heat pump enabled
AF01 | Water pump regulator setpoint for heat pump operation during antifreeze
To modify water pump regulator setpoint for heat pump operation during antifreeze.
AF02 | Heat pump regulator setpoint for antifreeze
To modify heat pump regulator setpoint for antifreeze.
AF03 | Block heat pump setpoint in antifreeze
To modify the setpoint to block heat pump during antifreeze.

22.1.18 Power limitation parameters (PL)

PLO0 | Enable power limitation function
To enable or disable power limitation function
e 0 =Power limitation disabled
. 1 = Power limitation enabled
PLO1 | Select probe for power limitation
To select the probe for power limitation.
e 0 =Internal exchanger water/air outlet temperature
. 1 = High pressure
. 2 = Low pressure
. 3 = External temperature
PL02 | High pressure setpoint for power limitation
To modify the high pressure setpoint for power limitation.
PLO3 | Low pressure setpoint for power limitation
To modify the low pressure setpoint for power limitation.
PL04 | High water temperature setpoint for power limitation
To modify the high water temperature setpoint for power limitation.
PLO5 | Low water temperature setpoint for power limitation.
To modify the low water temperature setpoint for power limitation.
PLO6 | External temperature setpoint for power limitation in Cool
To modify the external temperature setpoint for power limitation in Cool mode.
PLO7 | External temperature setpoint for power limitation in Heat
To modify the external temperature setpoint for power limitation in Heat mode.
PLO8 | Power limitation proportional band
To modify the proportional band for power limitation.

22.1.19 Alarm parameters (AL)

AL00 | Time interval for alarm event count

To modify the interval in which alarm events are counted.

ALO1 | Number of low pressure alarms.

To modify the number of low pressure alarms.

AL02 | Low pressure alarm bypass time

To modify the low pressure alarm bypass time.

AL03 | Number of high pressure alarms.

To modify the number of high pressure alarms.

AL04 | Flow switch activation time for internal circuit manual alarm

To modify the activation time of the flow switch for internal circuit manual alarms.




ALO5

AL06

ALO7

AL08

AL09

AL10

AL

AL12

AL13

AL14

AL15

AL16

AL17

AL18

AL19

AL20

AL21

AL22

AL23

AL24

AL25

AL26

AL27

AL28

AL29

AL30

AL31

AL32

AL33

AL34

AL35

AL36

AL37

AL38

AL39

AL40

AL41

Bypass flow switch time from activation of the internal circuit water pump
To modify the bypass flow switch time from activation of the internal circuit water pump.
Flow switch activation time for internal circuit automatic alarms.
To modify the activation time of the flow switch for internal circuit automatic alarms.
Flow switch deactivation time for internal circuit automatic alarms.
To modify the flow switch deactivation time for internal circuit automatic alarms.
Number of compressor thermoswitch alarms.
To modify the number of compressor thermoswitch alarms.
Compressor thermoswitch alarm bypass time
To modify the bypass time of the compressor thermoswitch alarm.
Number of external exchanger fan thermoswitch alarms
To modify the number of external exchanger fan thermoswitch alarms.
Number of internal circuit antifreeze alarms.
To modify the number of internal circuit antifreeze alarms.
Internal circuit antifreeze alarm regulator setpoint
To modify the internal circuit antifreeze alarm regulator setpoint.
Internal circuit antifreeze alarm regulator hysteresis
To modify the internal circuit antifreeze alarm regulator hysteresis.
Enable force recirculation fan on during internal circuit antifreeze alarm
To enable or disable the force recirculation fan on during internal circuit antifreeze alarm.
e 0 =fandisabled
. 1 = fan enabled
Internal circuit antifreeze alarm bypass time
To modify the internal circuit antifreeze alarm bypass time.
Enable low refrigerant alarm.
To enable or disable the low refrigerant alarm.
e 0= Low refrigerant alarm disabled
. 1 = Low refrigerant alarm enabled
Low refrigerant alarm bypass time.
To modify the low refrigerant alarm bypass time.
Low refrigerant alarm differential
To modify the low refrigerant alarm differential.
Time low refrigerant before alarm
To modify the time refrigerant is low before alarm generated.
Enable low pressure alarm during defrost
To enable or disable the low pressure alarm during defrost.
e 0= Alarm disabled
. 1 = Alarm enabled
High temperature alarm regulator setpoint from analogue input
To modify the setpoint of the high temperature alarm regulator from analogue input.
High temperature alarm regulator hysteresis from analogue input
To modify the hysteresis of the high temperature alarm regulator from analogue input.
Time high temperature before alarm
To modify the time temperature is high before alarm generated.
Low pressure alarm regulator setpoint from analogue input
To modify the setpoint of the low pressure alarm regulator from analogue input.
High pressure alarm regulator setpoint from analogue input
To modify the setpoint of the high pressure alarm regulator from analogue input.
Low pressure alarm regulator hysteresis from analogue input
To modify the setpoint of the low pressure alarm regulator hysteresis from analogue input.
High pressure alarm regulator hysteresis from analogue input
To modify the hysteresis of the high pressure alarm regulator from analogue input.
Low pressure alarm bypass time from analogue input
To modify the low pressure alarm bypass time from analogue input.
Number of low pressure alarms from analogue input
To modify the number of low pressure alarms from analogue input.
Compressor 1 on time for service message
To modify the on time of compressor 1 for the service message.
Compressor 2 on time for service message
To modify the on time of compressor 2 for the service message.
Pump 1 on time for service message
To modify the on time of pump 1 for the service message.
Pump 2 on time for service message
To modify the on time of pump 2 for the service message.
Maximum number of events in alarm log
To modify the maximum number of events stored in the alarm log.
Number of internal exchanger fan thermoswitch alarms
To modify the number of internal exchanger fan thermoswitch alarms.
Flow switch activation time for external circuit manual alarm
To modify the activation time of the flow switch for external circuit manual alarms.
Bypass flow switch time from activation of the external circuit water pump
To modify the bypass flow switch time from activation of the external circuit water pump.
Flow switch activation time for external circuit automatic alarms.
To modify the activation time of the flow switch for external circuit automatic alarms.
Flow switch deactivation time for external circuit automatic alarms.
To modify the deactivation time of the flow switch for external circuit automatic alarms.
Number of internal circuit pump thermoswitch alarms.
To modify the number of internal circuit pump thermoswitch alarms.
Number of external circuit pump thermoswitch alarms.
To modify the number of external circuit pump thermoswitch alarms.
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Number of compressor oil pressure switch alarms

To modify the number of compressor oil pressure switch alarms.
Number of high pressure alarms from analogue input

To modify the number of high pressure alarms from analogue input.
Number of external circuit antifreeze alarms.

To modify the number of external circuit antifreeze alarms.
External circuit antifreeze alarm regulator setpoint

To modify the external circuit antifreeze alarm regulator setpoint.
External circuit antifreeze alarm regulator hysteresis

To modify the external circuit antifreeze alarm regulator hysteresis.
External circuit antifreeze alarm bypass time

To modify the external circuit antifreeze alarm bypass time.
Compressor oil pressure switch alarm bypass time

To modify the compressor oil pressure switch alarm bypass time.
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22.2

The tables below list all information required to read, write and decode all accessible resources in the device.

There are three tables:
The parameters table contains all device configuration parameters stored in the instrument's non-volatile memory.
The folders table lists the visibility of all parameter folders.
The client table includes all I/0 and alarm state resources available in the instrument's volatile memory.

Parameters / visibility table, folder visibility table and client table

Description of columns:
This indicates the label of the folder containing the parameter in question
This indicates the label used to display the parameters in the instrument's menu.

The whole part represents the address of the MODBUS register containing the value of the resource to be read or written
to the instrument. The value after the point indicates the position of the most significant data bit in the register; if not
indicated it is taken to be zero. This information is always provided when the register contains more than one information
item, and it is necessary to distinguish which bits actually represent the data (the working size of the data indicated in the
DATA SIZE colum is also taken into consideration). Given that the modbus registers are the size of one WORD (16 bit), the
index number after the point can vary from 0 (least significant bit —LSb-) to 15 (most significant bit -MSb-).

Examples (in binary form the least significant bit is the first on the right):

VAL PAR AdADRESS DATA SIZE Value Content of register
8806 WORD 1350 1350 (0000010101000110)
8806 Byte 70 1350 (0000010101000110)
8806.8 Byte 5 1350 (0000010101000110)
8806.14 1 bit 0 1350 (0000010101000110)
8806,7 4 bits 10 1350 (0000010101000110)

I

Important: when the register contains more than one data item, during the write operation proceed as follows:
. read current register value
e  modify the bits that represent the resource concerned
e write the register

Same as above. In this case, the parameter visibility value is in the MODBUS register address.
By default, all parameters have:

Data size 2 bits

Range 0..3

**Visibility 3

UM number

**Value Meaning

e  Value 3 = parameter or folder always visible

e  Value 2 = manufacturer level; these parameters can only be seen by entering the manufacturer's password
(see parameter UI18) (all parameters specified as always visible, parameters that are visible at the installation
level, and manufacturer level parameters will be visible).

e  Value 1 = installation level; these parameters can only be viewed by entering the installation password (see
parameter UI17) (all parameters specified as always visible and parameters that are visible at the installation
level will be visible)

° Value 0 = parameter or folder NOT visible

3. Parameters and/or folders with visibility level <>3 (i.e. password protected) will only be visible if the correct
password is entered (installation or manufacturer) following the procedure outlined below:

4.  Parameters and/or folders with visibility level =3 are always visible and no password is required; in this case, the
procedure below is not required.

Examples (in binary form the least significant bit is the first on the right):
Default visibility:

VAL PAR ADDRESS | DATA SIZE Value Content of register
49481.6 2 bits 3 65535 | —emmemeemeee- 1111111111111111)
49482 2 bits 3 65535 A111111111111111)
49482.2 2 bits 3 65535 a1
49482.4 2 bits 3 65535 A111111111111111)
49482.6 2 bits 3 65535 A1M111111111111)

To modify the visibility value of parameter CF04 (address 49482.6) from 3 to O:
Visibility modified

VAL PAR ADDRESS
49481.6

DATA SIZE Value
2 bits 0

Content of register
16383 | (0011111111111111)




RESET (Y/N)

R/W

DATA SIZE

CPL

RANGE

DEFAULT

EXP

UM

Indicates if the device MUST be switched off then back on again to modify the parameter.

Y=YES the device MUST be switched off then back on again to modify the parameter:

N=NO the device DOESN'T need to be switched off then back on again to modify the parameter.
Example: ALL configuration parameters (folder CF) equal Y, so the device MUST ALWAYS BE SWITCHED OFF THEN BACK
ON AGAIN TO MODIFY THEM.

Indicates if resources are read/write, read-only or write-only:

R Read-only resource.
W Write-only resource.
RW Read / write resource.

Indicates the size of the data in bits.

WORD = 16 bits
Byte = 8 bits
“n” bit = 0...15 bits depending on value of “n”

When the field indicates “Y”, the value read by the register must be converted, because the value represents a number
with a sign. In the other cases the value is always positive or null.
To carry out conversion, proceed as follows:
if the value in the register is between 0 and 32,767, the result is the value itself (zero and positive values).
if the value in the register is between 32,768 and 65,535, the result is the value of the register - 65,536 (negative
values).

Describes the interval of values that can be assigned to the parameter. It can be correlated with other parameters in the
instrument (indicated with the parameter label).

Indicates the factory setting for the standard model of the instrument. In this table, take hardware to be ST544/C with 4
relays + TRIAC + 2 analogue outputs AOT AO2 PWM + 1 low voltage analogue output A03.

If = -1 the value read from the register is divided by 10 (value/10) to convert it to the values given in the RANGE and
DEFAULT column and the unit of measure specified in the U.M. column.
Example: parameter CF04 = 50.0. Column EXP = -1:

e  The value read by the device/ParamManager is 50.0.

e  The value read from the register is 500 --> 500/10 = 50.0.

Measurement unit for values converted according to the rules indicated in the CPL and EXP columns.

22.2.1 Parameters / visibility table
(See next page)



vLL/LLL

00615 A31au3

wnd ¢ 43 tas ndui 1euSip se paindipuod uaym uoneangipuod |y indul sangojeuy | A | e A =] ol 2| D)
wnd ¢ @3 indui 1eu8ip se paindipuod usaym uoneindiyuod ¢|y ndul angojeuy MY 1A 886y A S S A
wnd b @ s indur 1eySip se paindipuod usym uoneangipuod 7|y indul sndojeuy R A 148 | 806y =D <R
wnd b @ s indur 1eyip se pa4ndipuod usym uoneangipuod ||y indul sndojeuy L | G A A8 L0g6Y =)l =R
wnu 0 € e uoneangyuod | indui jeudig | MY | A | 9°98v6Y A 31A9 | v0E6Y 024D | 4O
wnu 0 [4 4 uoneangiyuod y|q ndui jeudig | MY | A | 1986 A JIA9 | €0€6V 614D | 4D
wnu 0 [4 4 uoneangdiyuod ¢|@ indui jeudig | MY | A | 7986 A J1A9 | T0€6Y 814D | 4D
wnu 0 € s uoneangiyuod zig indui jendiga | MY | A 981761 A 31A9 | LOg6Y Zl4D | 4D
wnu 0 € s uoneangiyuod | indui jeudig | MY | A | 9°98v6Y A J1A9 | 00€6V 914D | 4D
wnu 0 1L 0 uonesngiyuod |y ndur andojeuy | MY | A | ¥'S8Y6Y 31A9 | 66T6% Si4D | 4O
wnu 0 1L 0 uonensyyuod ¢y indur andojeuy | MY | A | T'S8Y6Y 31A9 | 86C6¥ vi4D | 41
wnu 0 90 uonengyuod gy indur angojeuy | MY | A S8Y6Y 11A9 | L6C6Y €140 4
wnu 0 970 uonengyuod ||y indur andojeuy | MY | A | 9'V8Y6Y 31A9 | 96¢67 Z2l4 | 4
Jeg/d, 00 ozL ol |enuaJaip v Indui snSojeuy | MY | A | V'V8Y6Y - A J1Ag | STTeY 14| 4D
1eg/d, 00 0¢L™0ocCl- lennualaylp €1V Indul andojeuy | MY | A | TV8Y6Y L- A I1A9 | vTT6Y 0l4D| 42
o 00 0¢L™0cCl- leriuasayip zly indur sndojeuy | MY | A | P8Y6Y L- A J1A9 | €TC6Y 604D | 40
o 00 0¢L™0cCl- lenuasayip LIy indui andojeuy | MY | A | 9'€8Y6Y L- A 11A9 | TTT6y 804D | 4O
1eg/d, 00 904D ™ 6'66- 3)eds {7|y Indui anSojeue anjea 3sii4 MY | A | V'EsPer - A| QYOM | TSP9L 04D | 4D
Jeg/d. | 008 666 " £04D {0} 21825 p|v Indul anBojeue anjeayse]| MY | A | TE8V6Y L- A| QIOM | vPP9L 904D | 4D
1eg/d. 00 704D " 0°0G- 3jeds €|y indui an3ojeue anjeA 3sii4 MY | A €861 = A| Q4OM | 0SP9l $S040 | 4D
Jeg/d. | 009 666 " 504D {0} 9125 €1v Indur anBojeue anjea1se1 | MY | A | 9°T8Y6Y I-|  A| QYOM | TPl v04D | 4D
wnu 0 970 ¥Iv Indui anSojeue jo adA) | MY | A | ¥T8V6Y 31A9 | S0C6Y €04D | 4D
wnu 0 970 €]v Indui anBojeue jo adA1 | MY | A | TT8V6Y 31A9 | v0T6Y 204D | 4D
wnu 0 7o ZIv indui angojeue jo adAp | MY | A | T8V6Y 31Ag | €0T6Y 1042 4
wnu 0 [AN1) 11V Indur angojeue jo adA) | MY | A | 9L8Y6Y 11A9 | ¢0c6Y 0042 | 40

E S

= = H o S

= |3 ; 4 2 |5 > |glg| | 2|5 |8
S |5 A . SHEENEEERE AL
z < m ™ M
e a




vLL/TLL

00615 A31au3
wnu 0 S50 L9poD WD | MY | A| T'86V6Y 31A9 | ¢8l6Y 994D | 4D
wnu l €l J0d030.d Ajiued sngpoy | MY | A 861767 31A9 | 08lev $940 | 4D
wnu € L0 J0d0104d 334 pneq snqpoN | MY | A | 9°LéVeY 31A9 | 6Ll6Y 7940 | 4D
wnu l GG L SS9Uppe J43]10J3U0) 1020304d SNgpoy MY | A | V'L6Ver J1A9 | 8LLl6Y €940 4D
wnu 0 710 Ajwey 431103u0D 1030304d 119MI3 MYd | A | 9'Sever 1A9 | LLL6Y 954D | 4D
wnu 0 7L 0 ssaUppe J9]josjuod jod0joid amn3 | MY | A | P'SeP6EY 31A9 | 9LL6Y g¢4D| 4D
wnu 0 L0 1030304d LINOD PRIS | MY | A | T'S6V6Y 31A9 | 69l67 ¥S4D | 4D
wnu €l €L €L uoneangiyuod zoy indino jeusia| MY | A | 9'vever J1A9 | LECoY 254D 40
wnu 9 €L el uoneangdyyuod |Qy Indino jeusia| MY | A | vvever J1A9 | 0€€6l 154D | 4D
wnu 0 €L €L uoneangiyyuod 90q indino 1eudiIg| MY | A | Tr6ever J1A9 | 6TE6Y 0s4D| 4D
wnu Z €L €L uonesn8iyuod sOq ndno 1eudia| MY | A 149454 J1A9 | 8TE6Y 6v4D | 4D
wnu L €L el uoneJn3iuod yOQ ndino 1eudia | MY | A | 9€6v6Y I1A9 | LTE6Y 8v4D| 4D
wnu S €L el uoneandyuod €0 indino 1ey8Ig| MY | A | vEerer J1A9 | 9TE6Y Lv4D | 4D
wnu € €L el uoneandyuod zog indino 1ey8iIg | MY | A | TE6ver J1Ag | STE6Y 974D | 4D
wnu l €L el uonesngiyuod |0 Indino 1eusdia MY | A 19494 EADN: NI 24154 Sv4D | 4D
wnu 0 9l " €l- uoneangiyuod zoy Indino sndojeuy | MY | A | 9°T6r6E J1A9 | 8lE6Y vy4D | 4D
wnu 0 9L " €1- uoneun3iuod LoV INdino angojeuy | MY | A | VT6V6Y JLAG | Ll€6y | £p4D| 4D
wnu 14} 9L " €L~ uoneing8iyuod |J1 Indino andojeuy | MY | A | T'TeV6Y JIAD | 9lE6Y Zrdd | 4D
wnu 0l (0] /20 awn asind zoy indino anSojeuy | MY | A 6v67 31A9 | Ovzey Iv4D | 4D
wnu ol o7 S sawn asind Loy indino anSojeuy | MY | A | 9°L6V6Y J1A9 | 6£T6Y ov4D | 420
wnu 0ol or ™S awn asind 1)1 Indino sndojeuy MY | A | Vl6v6l 31A8 | 8€T6Y 64D | 4D
wnu LT 060 jusawdedsip aseyd zoy ndino andojeuy | MY | A | T'L6v6Y JIAD | LET6Y 8¢4D | 4D
wnu LT 060 Juswade|dsip aseyd Qv Indino andojeuy | MY | A Lev6Y J1A9 | 9¢€T6Y L840 | 4D
wnu 1T 060 jJuawadedsip aseyd | D1 indino andojeuy | MY | A | 9'06v61 1A9 | SET6Y 964D | 4D
wnu 0 L0 ZOv Indino anSojeue sjqeuy | MY | A | v'06V6Y 31A9 | Vel S€4D | 4D
wnu 0 L0 LOV Indino sn3ojeue 3)qeus MY¥ | A | To6ver J1A9 | €€T6r v€4D | 4D
wnu l L0 D1 indino andojeue 3jqeusz | MY | A 06v61 J1A9 | TeTey €O 0
wnu 9l 9L ™ €l- uoneun3iuod €0V INdino angojeuy | MY | A | 76876V J1A9 | TlE6Y 0¢40| 4D
wnu 0 70 €0V Indino angojeue jo adAl | MY | A | ¥'88V6Y 31A9 | 8TT6Y £Z4D | 4D
5 3
(=) m ﬂ m W m n
= | §| 2 2 35 % |g|s| | %8¢
§ S Q 3 [ ] N Y > o m
. " o gl R No| S ®
P4 ....n_. M
2 a




vLL/ELL

00615 A31au3

leg/0. | 0Ll 4043 7 0°0S- 100D ul Jul0d}as 1043u0d injesadwy wnwiullN | MY | A | 9°£0S6Y = Al QYOM | 10691 9047 1
leg/d. | 00 6041 " 80411 1e9H Ul Julodias josuod aunjesdws) | MY | N | L0961 L= A| Q4OM | T069L S04 i
1eg/0. | 0¢l £041 7 9047 100D ul Juiodias joJuod aunyesadws) | MY | N | T°L0S6¥ - A| QYOM | 00691 02 1
wnu l S0 1e3H Ul 9qo4d 1043u0d aunjesadwal 39313S | MY | A L0S6V 31A9 | £996V €01 g
wnu 0 S0 100D ul 3qoJd 1043u0d aunjesadwa} 199195 | MY | A | 990567 J1A9 | 9996t 2041 | 1
wnu L L0 dwnd Sunesay sjqeuz | MY | A | 790561 31A9 | 99967 104 i
wnu 0 70 9dAy josuod sumjesadwial | MY | A | T90S6Y J1A9 | #9961 004 | A
wnu 4 G570 piomssed JainyoegnuelN | MY | A 90561 QJOM | 06991 gln| In
wnu l SSC 0 piomssed Jaauidus uonejeisu] | MY | A | 9°S0S6Y dYOM | 88991 ZLN | 1IN
wnu l 10 A9 woJ} uonduny |35 3)qeuy MY | A S0S6v J1A9 | €cvel viin N
wnu l 10 A9y wouy uonduny 440/NO 19eus MY | A | 9V0S6V JLA9 | TeveP elin N
wnu l L0 Aoy wouy uonduny 4S|@ 3qeuy | MY | A | ¥P0S6Y I1A9 | LEvEY Zuny| N
wnu L 1L™0 A3 wouy uonduny 3QOIN d)qeud MY | A | TY0S6Y 31A9 | Oevel LLn N
wnu l 10 A3 wouy uoiduNy 350443p )qeus MY | A {94 1A9 | 6TV6Y oLn N
wnu l L0 uo1323)3s Abjdsip 931e31S |eIUBWEPUNS MY | A | 9°€0S6r 31A9 | 607617 60IN N
wnu l L0 uonen8yuod g3l Agpuers | MY | A | T'€0S6V I1A9 | LvV6Y Zo0in | 1IN
wnu € €L 0 uonesngdiyuod /a3ll MY | A €0S67 31A9 | ovvevr 9oin N
wnu Ll Lo uoneangiyuod 9a31] MY | A | 97056V 31A9 | Stvevr soin N
wnu 9 €L 0 uoneangdyuod sa31| MY | A | ¥T0SeV 31A9 | vrv6Y voIn | 1N
wnu 8 €L 0 uonesndiyyuod ya3il MY | A | T'Toser J1A9 | evver eoin N
wnu L €L o uoneandyuod €gq3T| MI| A 0s6y 31A9 | Tvv6y zoin| 1IN
wnu [4 €L 0 uoneindyuod zdI1| MI| A | 9°L0S6V 11A9 | LvV6Y omij In
wnu l €L 0 uoneindyuod 1aIT| MI| A | ¥LOS6Y 11A9 | Ovve6Y ooin| 1IN
wnu 0 90 uoneangiyuod Gy indui andojeuy | MY | A L0S6Y 1A9 | L9¢6V 44D | 4D
leg/), 00 0L ™ 0Tl- |enuaJaip G|y Indui andojeuy | MY | A | 9°0056% L- A J1A9 | 99¢6V 9/4D | 4D
wnu 0 4] juasaud g Indu andojeuy | MY | A 00561 31A9 | 09¢6¥ &40 4
wnu l L0 asaud D1 | MY | A | 9'66V6Y J1A9 | 6S€6Y 245 | 4
wnu | XXxx S50 UOISIASJ YSew aJemulily ¥| A| 9'86v6Y i1A9 | v8l6Y 894D | 4D
wnu 0 S50 TRPODWRID [ MY | A| P'8eve J1A9 | €8l6Y 4940 | 4D

5 3

i o 2l 3 S | 7
= 3 S m m W m o m > N W
¢ | & 3 : Sl 3 |%|3 5| 2| B S
. " o gl R No| S ®

P4 ....u._. N

e a




vLL/pLL

00515 A319u3
wnu 1 90 95uanbas uo Jossaudwiod 12913s | MY | A | TELS6Y J1A9 | 0€L6V 20dD | dd
wnu 14 4} UN2JID J43d si0ssa4dwod Jo sBquinN | MY | A 145154 11A9 | 6CL6V 10dD | dd
wnu 0 10 Jossaidwiod jo adAl | MY | A | 9TLS6Y J1A9 | 8TL6Y 004D | dD
Jo| 001 ST SST MY | N | VzLS6r L- A| Q4OM | 0S69L v0IS| 1S
100D Ul dpow dijewolne d8ueyd Joy} |e1luIAIJ
Do | 00L- R TN T MY | N | TTLS6l L- A| Q4OM | 87691 0S| 1S
1E9H Ul dpow dijewoine agueyd 1oy |elzuIdId
wnu 0 70 opow dijewolne agueyd 03 9qoad 19195 | MY | A 451574 11A9 | VlL6Y 0S| 1S
wnu 0 10 ndui anSojeue wouy spow 8ueyd dqeuz | MI | A | 9LLS6Y 1A9 | €LL6Y LoIS| 1S
wnu 4 4] apow Supesado 19)9s | MY | A | YLLS6Y 1A | ClL6Y 003S | 1S
leg/d, 0's QT " SeC MY | N | TLLS6Y L- A| QYOM | 9€691 0z i
Indu| Awou0d3 wouy Jeay Ul |erzuaIaIp Julodias
Jeg/d, 0's QT " S'eC MY | N LLS6Y L- A| Q¥OM | PE6IL 6141 il
3ndul AWou0d3 WoJj |00 Ul |erRUIRHIP Julodias
Do 0'C §ST0 s1s2493sAy dwind jeay dois | MY | N | 9°0LS6Y - A| QYOM | T€691L 811 1
Jo| 001 666 " 005~ julodias uonouny dwnd jeay doys | MY | N | v0LS6Y | L-| A| QYOM | 0£69L L1 n
wnu 0 L0 uonpuny dwnd jeay doys 9qeuz | MY | A | T0LS6Y 31A9 | 96961 914 1
wnu 0 €70 MY | A 0LSel J1A9 | 68961 Sl n
1e3H Ul [DIIUaJI3fJIp j043u02 2.n3pJadway 1oy s9qoud 1239)35
wnu 0 €70 MYd | A | 9'60S6F 31A9d | 88961 via i
100D Ul [p13uaJafIp 1043U02 2inN3pJadway 10} s9qoad 129135
Jeg/d, i ST g - 1691 U2
/0 0¢ §eC™"0 1831 Ul |Enu3IagIp S10ss21dwod/sdas syl MY | N | 7’60567 l A| Q4OM | 8169 €l
e . e e g = i) i
/20 0¢ §eC™"0 1007 Ul [eRUBIBHIP SI05s31dW07/5da3s 1I3su| MY | N | T'60S6t l A| Q4OM | 9l69l 4
Jeg/d, 0€ §ST 0 1B3H Ul SIS94935AY |043u0d aunjesadwa) | MY | N 60561 - Al QYOM | P7169L L 1
Jeg/d, o€ ST 0 100D Ul SI1S94915AY 10Jju0d aumessdwa] | MY | N | 9'80S6% = A| QdOM | Tle9l oL N
leg/d, | 0'GY 666 " 8041 1e9H Ul Jul0d}as |043u0d dinjesadwa) winwixeN | MY | A | 7’80561 = A| QYOM | 0L69L 6011 | A
leg/d. | 00¢ 6041 " 0°0S- 183 Ul 1u10d19s |043u0d dunjesadwa) wnwiullN | MY | A | T'80S6Y L- A| QYOM | 80691 8041 pi!
Jdeg/d. | 0°0¢ 666 " 9041 100D ul Ju10d}as 1043U0d diNjesadwal WNWIXeN MY | A 80561 1- Al Q4OM | 90691 2017 n
< i
> & M o S
() 0 a > > n
=z I 2 2 3 2 (Ve N > > e
7 > P = > X | ] =] o
c c ) 3 < o N (% > m h
= m 5 S ) m 5] )
Z ~ m m
n
a




vLL/SLL

0051S A343u3
% 08 00L ™0 MY | N | v'LLS6Y 31A9 | vSL6Y 80id | Id
1005 ur uongejnpow dwnd Ja3em 321> Asewiud Joj juiodiss pasads ueq
Do 08 SR TANE R YA MY | N | TLLS6Y L- A| QYOM | 78691 Z0id| Id
100D ul dwnd Jaiem 1nduid Arewiid pueq jeuoiniodold
Jo| 00T 666 " 009" MY | N L1S6Y L- A| QYOM | 78691 90id | Id
100D ul paads juiodias dwnd Ja3em pndUd Atewidd wnwiuip
%| 00l 00L ™0 MY | A | 99LlS6Y 31A9 | VL6V S0Id | Id
100D ul paads dwind Ja3em 3ndJd Arewd wnwixep
% 0¢ 00L ™0 MY | A | ¥9LS6Y 11A9 | 8vLéY vold | Id
100D ul paads dwnd Ja3em 3N Asewid wnwiuly
RER 09 SST 70 MY | A | T9LlS6Y I1AG | LbL6Y £0id | Id
440 dwind Ja3em 3nduid Asewiud - jo Jossaudwod AejaQg
RER 09 SST 70 MY | A | 9lS6Y I1Ag | 9vL6Y 20/d | Id
uo Jossaidwod - uo dwnd 4a3em 3N241d Arewnd AejaQ
wnu L €70 MY | A | 9'SLS6Y I1Ag | SvL6Y 10Id | Id
uonpuny dwnd Jazem 3N Asewiid 3193195
wnu l 10 dwnd 4a3em yndud Atewnd ajqeug | MY | A | ¥'SLS6Y 11A9 | vvL6Y 00id Id
0LxI9s 8l SGC 0 MY | A | TSLS6Y 31A9 | 8€L6Y 0ldD | dD
92uanbas uo ydes Joy awn Sunesado Jossaudwo)
REN S SGC 0 MY | A 15154 1A9 | LELGY 60dD | dD
9seasdap Sunnds 4ad awig uo J0ssaidwod wnwiulp
295 0oL S6C 0 MY | A | 9PLS6Y 1A9 | 9€L6Y 804D | dD
juawJdul Sunds Jad awi uo Jossaidwod wnwiulpy
0Lx39s 14 ST 0 awig uo Jossasdwod wnuwiuly | MY | A | vYLS6Y 31A9 | SE€L6V | £0dD | dD
95 0l S8 0 MY | A | TPLS6Y 1A9 | veL6Y 904D | dD
$105594dW 0 JUIIIHIP 104 WY JJO/40 WNWIUIN
BER ol 95T 0 MY | A | TLlS6Y J1A9 | €€L6V | S04D | dD
$105524dWO0) JUIIIHIP 04 dWI} UO/UO WNWIUIN
0Llx3°s 0¢ ST 0 MY | A | 9'€LS6Y 31A9 | TEL6Y | #0dD | dD
105s94dWwod SWes 104 Wi} UO/UO WNWIUIN
0Lx39s 8l S8 0 MY | A | PELSEY 1A9 | LEL6Y €0dD | dD
105594dWO0d SWEeS 10} UO/J0 WNWIUIN
<
< B
> & H o S
=) 0 t > > -
z 3 S S 0= mlQ| ¥ > > | R
c & 3 M > S| z 2|9
§ S Q 3 [ ] Y > o m
= ™ = N S} N o =
~ o 2 = m
z ~ m S
a =
(%)
a




vLL/9LL

0051S A343u3
% ol 00L ™0 MY | N | ¥'lzser I1A9 | vLL6Y vald | Id
100D ul uoneinpow dwnd J431em }ndJ1d Atewud 104 SIS9U93SAY paads ue4
% ol 00L ™0 MY | N | T'lzser I1A9 | €LL6V £ad | Id
1e3H ul uonenpow dwnd J33em 32U Atewiid 1oy sIS9493sAY pasads ue4
wnu 0 L0 MY | A (4154 31A9 | TLLEY 2zid | Id
Uo sJ3eay zaal-ljue usaym uo dwnd Js1em yndud Atewrd 3)geu]
o 0¢ S§'ST 00 M¥ | N | 9'0Ts6Y L- A| QYOM | To0LL 1zid | Id
9z33.4-11Ue 10} SISaIISAY JojenSa. dwind Ja3em 3nduid Asewiid
Do 08 666 " 0°0S- MY | N | ¥'0Zs6Y L- A| QYOM | 000ZL 0zid | Id
9z3344-13ue 1o} Ju10d31as Joreindas dwind Jazem 1ndJd Alewid
wnu 0 L0 MY | A | T'0TS6Y 31A9 | L9L6V 6L1d| Id
uoiuNy 3zaaJy-1pue dwnd Jazem 3ndJ Aewid 3)qeu]
RER ol T MY | A | 0TS6F 31A9 | 996V 8lid| Id
320]-13ue Jo} uo dwnd Ja3em undJd Atewad swi)
2.0 0S S50 MY | A | 9'6LS6Y 31A9 | 996V ZUid | Id
320]-13ue 104 dAIDe Jou dwnd Ja3em undud Atewad swi)
wnu 0 L0 MY | A | v'6LSEY 31A9 | ¥9L6V 9lid| Id
uonpuny ¥d0j-iue dwnd Jajem yndJad Atewiud 3)geuy
95 4 S50 MY | A | T6LS6Y 31A9 | €96V Slid| Id
1e3H ul dwnd J33em 1ndud Atewisd awiy Juaund 38ing
% 08 00L ™0 MY | N 61567 31A9 | 796V vild| Id
1e3H ul uoneinpow dwnd Jajem pndud Arewnd Joy Juiodias paads ueq
Jo| 0781 R TR TA M¥ | N | 9'8LS6Y L- A| Q4OM | 76691 Elid| Id
1e9H ul dwnd Ja1em undud Atewd pueq jeuoniodoud
Jo| 00T 666 " 005" MY | N | v'8Ls6y L- A| Q4OM | 06691 Zlid| Id
1e9H Ul paads Julodas dwnd Jazem 1ndud Aewiid wnwiuipy
% | 00l 00L ™0 MY | A | T'8lS6Y 1A9 | LSL6Y Lid| Id
1e9H Ul paads dwnd Jajem 1ndud Alewiid wnwixepy
% 0¢ 00L ™0 MY | A 8La6Y I1A9 | 98L6V oLid| Id
1e9H ul paads dwnd Ja3em undad Atewud wnwiuly
98 4 S50 MY | A | 9°LLS6Y 31A9 | SSL6Y 60l1d | Id
100D ul dwind J33em }In2J1d Asewiid swiy Juaaund 38ing
NS
< B
o = H o S
] ] Q > > o
= | §| 2 2|5 7 [g|s| f| 5|8 |8
c c ) 3 U o o= 4] > m =
= ™ = N S} N o =
~ o £ ) m S)
z X 2
(%)
a




vLL/LLL

00615 A31au3
wnu 0 70 MY | A | ¥'9TS6Y 31A9 | 6186F 0134 34
100D Ul Uej 13)002J33ul WRYsAS uado a3e|nSas 03 aqoud 129195
% | 00l 00l " 0 MY | A | T'9Ts6Y 31A9 | 8186F 6034 | 34
100D Ul paads WNWIXew Ue} J3]002433ul WYsAs uadQ
% S6 00L " 0 MY | A 97S6Y 31A9 | L186Y 8034 | 34
100D ul paads a8eJaAe U} J3]002J33UI WRISAS uadO
% 0S 00L ™0 MY | A | 9'STs6Y 31A9 | 9186F £034 | 3
100D ul paads wnwiuIWw U} 13)002J33ul W)sAs uadQ
98 Sl S50 MY | A | ¥'STS6Y 31A9 | 7186Y 9034 | 34
1BSH Ul SWI3} UOIB)IIUdA-Id Uey 19)00293UI WSAS uadQ
95 Sl SSC ™0 MY | A | T'STsey 1A9 | €186Y S034 | 34
100D Ul Wi} UONE|IIUA-2.d U} J9]002JUI WRISAS uadO
REN 4 SSTTT0 MY | A Y4154 31A9 | T186Y v034 | 34
awn ssedAq uey 49)002433ul WISAs uado Jjo-1n)
wnu 0 L0 MY | A | 9FTS6Y 31A9 | LL86Y €034 A
140 J0Ss24dWOd YHM UO Uk} J31002J33Ul WRIsAs uado 3jqeu]
RER 4 0970 MY | A | ¥PTS6Y 31A9 | 0186Y 2034 | A
Ue} J9)002433ul WYsAs uado awiy Juatund 3ging
wnu l L0 MY | A | TTSeY 31A9 | 60861 1034 | 3
SpOoLW UoI1dUNY UB} JS)00IISIUI WISAS uado 129135
wnu l 10 uey J9)002433UI WIRISAS usdo jqeuz | MY | A veser 31A9 | 80867 0034 3
95 0L SGC 0 MY | A | 9'€Tsey 31A9 | 9086¥ 8014 14
uo uej 8unenaJal - uo Jossaudwod Aejeg
)95 0l ST 0 JeSH Ul SWI} UONRIIUAA-ISOd | MY | A | P'ETS6Y 31A9 | S086F 014 14
o 0C 0sL ™00 sIsa.93sAy Jojein3au peis 1oH | MY | N | Z'€TS6Y L- A| QIYOM | ¥E€0LL 9014 4
Do | 08¢ 66600 juiod 195 JoleinSau LeISI0H | MY | N 145154 L= A| Qd4OM | zeoLlL S0l4 14
wnu L L0 uolpunj 14p3S 10H 3)qeul MY | A | 9°CCs6r J1A9 | 86L6Y v0l4 k|
DY 0¢ ST 00 189H Ul SIS9U915AY J01e)nSau uey uneinduney | MY | N | ¥'Tzser = A| QYOM | 8T0LL coH| H
Do 0C S'ST00 100D Ul SIS34915AY Jo1einSad uey Suneindaday | MY | N | Z'TTs6r = A| QYOM | 970LL 2014 14
wnu l 10 uonduny uej SuneIN2IINAI 39319 | MY | A (44154 J1A9 | €6L6V Lol 14
wnu 0 10 uey Sunendadal dqeuz | M| A | 9°LTS6Y J1A9 | T6L6V ooi4 14
<
< B
> & H o S
] ] a > > n
= 3| £ 2 2|3 % |gle| ¢ |3 |§ |8
c S ) 3 ] o v = (% > i =
= ™ = S S) N o >
~ o 2 = m
2 e m S
a A
(%)
a




vLL/8LL

0051S A343u3
Jeg/d, oL SS9 00 MY | N | ¥'0£S6Y L- A| Q4OM | 8L0LL 9734 | 34
1B3H Ul JJ0-1ND |EIIURIHHIP UBY 131002U33Ul WRYSAS uadQ
18d/J, S0 SS9 00 MY | N | Z'0gs6r L- A| Q4OM | 9Z0LL Gzad| 3
1B3H Ul }J0-1N2 SISAU1SAY Uey J9]002J)UI WRISAS uadQ
18d/J, S0 9S00 MY | N 0€s6y L- A| QIOM | VL0LL pZad| 3
1B9H Ul SIS949)SAY paads winwixew Uej 19)002J3uUl WisAs uadQ
1eg/d, 0l §'ST 00 MY | N | 9'67S67 L- A| QYOM | TLoLL IYEEN L
1e3H Ul paads pueq jeuoipodold uey J3]002J33ul WISAs uadQ
1eg/d, L'l 666 " 0°0S- MY | N | ¥'67S67 L- A| QYOM | 0L0LL 4EENEEE
1B9H UI |BIIURIRLIP paads wnwixew ue) J9)002J3ul WwalsAs uado
Jeg/d, Q'S 666 " 0°0S- MY | N | Z'67S67 L- A| Q4OM | 890LL 1zad| A
1B9H Ul paads Ju10d1as wnwWiuIW Uy J3)00J33Ul WIdYsAs uadQ
wnu 0 770 MY | A | 67567 J1A9 | S€86F 0z34| 3
1B3H Ul U} 49)002J3UI WRISAS uado a1einSas 03 9qoud 329)35
% | 00l 00L ™0 MY | A | 9’8756V 31A9 | vE86Y 6134 34
1B9H Ul paads wNwiIXew uey} 131002433ul WdYsAs uadQ
% 56 00L ™0 MY | A | ¥'8TS6Y J1A9 | €€86F 8134 | 34
1e3H Ul paads a8eJaAe uey 43)0024UI WRISAS usdQO
% 0S 00L ™0 MY | A | T'8TS6Y J1A9 | TE86Y VAEENIEE
1B3H Ul paads wnwiuiw uey 43)002433ul W1sAs uado
18d/J, 0¢ 9S00 MY | N 87s6V L- A| Q4OM | T90LL 9134 | 34
100D Ul $JO-1ND |BIIUAIHIP UBY JD)00DIUI WSAS uadQ
18d/J, ol 9S00 MY | N | 9°LzS6Y L- A| Q4OM | 090ZL G4 | 3
100D Ul 1J0-1Nd SIS3IR1SAY UBY 13]100d493ul WRIsAS uadQ
18d/2, ol 9S00 MY | N | ¥'LTS6Y L- A| Q4OM | 8S0LL i34 | 34
100D Ul SIS34935AY paads wnwixew uey 13)002433ul WidsAs uadQ
1ed/J, qe 9900 MY | N | T'LTS6Y L- A| Q4OM | 9S0ZL €134 3
100D ul paads pueq jeuoiliodoid uey 91002431l WISAS uadQ
Jegd/d, Q'S 666 " 009" MY | N LTS6Y L- A| Q4OM | PSOLL I4EERIEE
100D Ul 1eI3USJR4IP PI9ds WNWIXew uey} J3)002J93ul WidlsAs uadQ
1ed/3. | 0¥l 666 " 009" M¥ | N | 9'9zs6¥ L- A| QYOM | TSOLZL 1134 3
100D ul paads Ju10d}as WNWIUIW Ue} 19]002431Ul WsAs uadQ
NS
< B
o = H o S
] ] Q > > < o
g |3 2 2 2|8 |g|g| ¥ | E|§ |8
c c ) 3 U o o= 4] > m =
= ™ = N S} N o =
- = g 2 m S
z X 2
(%)
a




vLL/6LL

0051S A343u3
1eg/d. | 99T §'SC 00 MY | A | 9VESEY L- Al Q4OM | VOLLL LLUH| H
UOI1eI3I1Ul Ul |B1IIURIIP DIWRUAD WNWIXew S191eay J9)0024a3ul Alewiid
Jo| 001 666 " 009" MY | N | v'vESeY L- A| QdOM | TOLLL OLIH| H
uones3alul ul Ju10dias |e1IIURIRLIP dIWeUAp Si91eay J9100dJ91ul AlewlLd
Do S0 9S00 MY | N | TvESer L- A| QdOM | 00LLL 60/H| IH
9733.44-13UE 104 SIS9UISAY J01eINS34 SI9383Y 13]002U93ul Alewiid
Do | 00L- ZO0IH "™ 0°0G- MY | A | PESEY L- A| QdOM | 860LL 80IH| IH
9z33.4-13Ue Jo4 Ju10d1ds wnwiuiw 103e)n3aJ s1ajeay 19)00d4a3ul Alewlid
Do 0L 6'66 " 80IH MY | A | 9'€ESey L- A| Q4OM | 960LL L0IH| IH
9Z93.)-11Ue 104 Jul0d1as wnwixew 101|334 $I93e3Y 4310023l Alewiid
Do (0% £OIH " 80IH MY | N | v'EEser L- A| Q4OM | 60LL 90IH | IH
9z33.44-13Ue 104 Ju10d13s 101eINS3 SI91e3Y J3]002URul Alewiid
wnu l L0 MY | A | T'€gsey 31A9 | 1986V SOIH| H
9Z33.4-13Ue 40y} SJ91eay J9)00d4aul Atewrid a3e1ngas 01 aqoud 199195
wnu l 4} s191eay Jajoodudiul Arewnd jo ssquinN | MY | A £€96Y 31A9 | 09867 vOIH | H
wnu 0 L0 MY | A | 9'TES6Y 31A9 | 6586Y EOIH| H
150449p SulINp uo SJ3)eay 32404 d)qeud
wnu 0 L0 MY | A | v'TESEY 31A9 | 8986Y Z0IH| H
uoljeJ3alul 10} SId3eay J49)00d433ul Atewiud 3)qeuy
wnu 0 L0 MY | A | TTEser 31A9 | LS86Y LOIH| H
9z33.4-13ue 104 AQ-puels uo Jojeingal siajeay 49)00d433ul Atewiud 3)qeuy
wnu l L0 MY | A [43154 31A9 | 9986Y 00IH| H
9733.4-13Ue 10} S191eay J9)00dJ3ul Atewiid d)qeuy
wnu 0 10 1noud dwind Ja1em wiayshs uado ajqeuz | MY | A | 9'LESEY I1A9 | 9LL6V 003d | 3d
wnu L €70 MY | A | PLESEY 31A9 | ¥S86Y 0€34| 3
150449p SulINp ue} 13)00dJR3UI WRYsAS uado 3e|nSau 01 aqoud 129135
1ed/J, oL 9900 MY | N | T'LES6Y L- A| Q4OM | ¥80LL 6234 | H
1504J9p SulINp SIS3J3ISAY UO-YD1IMS UBJ 19]002J431Ul WsAs uadQ
Jeg/d. | 06l 666 " 009" MY | N LES6Y L- A| QdOM | T80LL 8734 | 34
150449p Sulnp 1u10d19s UO YD1IMS UBY J19]002J31Ul WAsAs uadQ
wnu 0 L0 M¥ | N | 9'0€s6Y 31A9 | 8¥86Y /734 | A
150449p SulINp uo uey J9)002JUI WISAS uado d)qeuy
NS
< B
> = H o S
] ] Q > > < o
g |3 2 2 2|8 |g|g| ¥ | E|§ |8
c c ) 3 U o o= 4] > m =
= ™ = N S} N o =
=~ o 2 = m o
2 ~ m 2
a m
a




vL1/0C1

0051S A343u3
Do 0's 666 " 0°0S- MY | N | 7'6E56Y L- A| Q4OM | 06LLL v04q | 49
1erIuaIdIp diweuAp pueq jeuoniodoud J3)iog
Jdo| 00L 666 " 005 juI0d313s |eIIUIALIP dIWeUAp J3)i0g MY | N | Z'6E561 - Al QIOM | 88LLL €049 | Aq
wnu l 10 |enuaJaip diweuAp jeudip J3jiog ajqeuz | MY | A 6€£56Y 1A9 | VS661 2049 | 49
wnu 0 L0 Auo Suneay Suunp Jajioq 3)qeuy | MY | A | 9'8€S6Y J1A9 | £5661 Lo4q | 19
wnu 0 L0 J9)0gejqeus | MY | A | ¥'8ES6Y J1A9 | TS66Y 0049 | 4q
Do 0l §GC00 SIS94915AY J03e\NSal suaipay Aipiixny | MY | N | T'8ES6Y - Al QIOM | TLLLL Z0VH | VH
Do 0¢ FETAR R T4 uiodyas Joyeingau siazpay Lionixny | MY | N €567 - A| Q4OM | OZLLL LOVH | VH
wnu 0 L0 Jaesy Asenixne sjqeus | MY | A | 9°LES6Y I1A9d | 9€66V | 00VH | VH
o 0L G§'SC 00 MY | N | ¥'LES6Y L- A| QYOM | O€lLLL 903H | 3H
9Z3344-13Ue 10} SIS2915AY J03eINSRJ SI91eY J9]002491Ul WAsAs-uadO
Jo| 00L- ¥03H ™ 0°0S- MY | A | T'LESBY L- A| QYOM | 8zlLL S03H | 3H
9z33.4-13ue 40} Jul0d}as wnwiulw J03e|ndaJ s193eay J9)002Jdul walsAs-uado Aiewld
o 0L 666 " SOFH MY | A LES6Y L- Al QYOM | 9TLLL ¥03H | 3IH
9z3344-1jue 40} Jul0d}as wnwixew Jole|ngaJ si91eay J9]002431ul WsAs-uado Alewid
o (1874 v03H " SOFH MY | N | 9'9€S6V L- Al QIOM | VTLLL €03H | 3H
9233.4-13Ue 40} Ju10d]}aS UO-UYdHMS SI93eay 49)002433ul W3sAs-uadQ
wnu l L0 MY | A | ¥'9£S6Y J1A9 | 06861 Z03H | 3H
9733.4-13Uk 10} SI3}EY 49]002.93ul WIsAs-uado Atewiud a3einSas 03 9qoud 329)35
wnu 0 L0 MY | A | T'9£S6Y J1A9 | 68861 L03H | 3H
9z33J)-1jue 10} Ag-puels uo J03e)ngaJ sI91eay J49)00dJ3jul wsAs-uado Arewnd s)qeus
wnu 0 L0 MY | A 1394 J1A9 | 88867 | 004H | 3IH
9Z93.J-11Ue 10} SI91e3Y J9)00243uUl WIIsAs-uado 3)qeu]
1eg/d, 0€ §'ST 00 MY | N | 9'S€S6Y L- Al QIOM | TLLLL SUIH| H
Uo0I3eJ333Ul Ul |erIURJRLIP JUI0dIDs UO-UdMS 7 J93e3Y 13100219 ul Alewlid
wnu L L0 MY | A | v'SESEY 11A9 | 8.867 vIIH| IH
uoneJSR1UI Ul |BIIURIRLHIP dlweuAp 1eUSIp sJ91eay J9)00d491ul Alewnd 9)geus
18d/J, oL SS9 00 MY | N | T's€ser L- A| Q4OM | 80LLL ELIH| H
uoles8a1ul Ul SIS9U1SAY J03eINSal S19leay J49)00dJ491ul Alewlid
Do 0's 666 " 005" MY | N SES6Y L- A| Q4OM | 90LLL ZUH| H
uoijes8aiul ul pueq Jeuoiliodoud eijuSIRLIP JIWRUAP SI9)eaYy J9)00dJ431ul Alewlid
<
< B
> & H o S
=) 0 t > > -
m “ Ry
= | §| £ 2 2|9 % |gle| §|B|5 |8
c S ) 3 ] o v = (% > i =
= ™ = N S} N o =
~ o £ ) m S)
Z X 2
(%)
a




vLL/LTL

00515 A319u3
P ‘66 " 0°0S- f - QdoM | 8€ZLL
2k ok CLEp 100D Ul |BIIUSISHIP dIWeUAp 1013U0d dinjesadwia) wnwixeln k]| el 37 g A g 2|
o P ‘66 " 005~ d| N | Vyvser L- A| Q4OM | 9€zLL z20sp | Sk
J 0s 6'66 005 1E3H Ul |eruaJayip diweudp pueq jeuontodoud joJ3uod aumessadwa | M
° P ‘66 " 0°0S- Tyvser L- A| QIOM | vETLL LoSP | SP
2 e gl s 100D ul Jerzuatap diweuAp pueq jeuoiodoud 043u0d dunjesadwa | Md | N o
wnu 0 L0 MY | A 124194 31A9d | 00005 oosp | sSp
1D12UBIB3YJIp J013U0D 21N1DJadWa) JIWeUAp 3)qeud
- ‘ - ozzLL vid
°8/2. 1 0el 666 ™ 005 $9]1242 150449p UaMIS( W} dAIRRINWND Je3)d 03 Julodiss MY | N | 9erser g A| QHOM L4p | 4P
wnu 0 70 150.4J3p d)qesip 01 9qoud 129195 | MY | A | V'EVSEY 31A9 | L866Y £L14p | 4P
wnu 0 770 MY | A | Tebser 31A9 | 98667 Zi4p | 4p
$9]242 150449p U3MIIQ JUNOD |eAIdUI 3)qeud 0} 3qoud 129135
Do 0s- S5 SST- MY | N 1341574 L- Al QdOM | 9lzLL Li4p | 4P
|enuaJap diweudp pueq jeuontodoud 350143Q
Do | 001 666 " 00S- Julod1as |enuaJalIp 150449p diweuAq MY | N | 9Thser L- A| QoM | vlzLl 0l4p| 4p
1eg/D, 0¢ GG 7 §ST- |BIIURIRLHIP 1S014DP JIWRUAP WNWIXEN MY | A | Vvser - Al QIOM | TlzLL 604P | 4P
wnu 0 L0 |BIIURIRLHIP 350143P dIWeUAp 3)geul MY | A | TTvser J1A9 | 6,66V 804p | 4P
ulw q GGZ ' 0 QWI} 350449p winwixe|N | MY | A wser J1A9 | 8L66Y £04p | 4P
REN or S50 awndug| MY| A | 9LySer 1A9 | LL66Y 904pP | 4P
‘ 14 L66Y S04 El
298 oL sseTo 1504Jap pua 105s24dw03-3AeA-105S21dWwOd ABjaQ MY | A | TLYS6 148 9.66 P P
. /660
298 0 ssero 1504Jap 1up3s 10ssaidwod-aAeA-10ssaIdwod AejaQ MY 1A | CLys6y 1A8 66 v04p | 4P
ulw 0z S8 0 $9124A2 150449p UIIMIAQ Bwil dAReINWND | MY | A LvSer 11A9 | vL66V £04Pp | 4P
deg/d. | 0¢€l 666 " 00S- julodias 3souyap Aqesiga | MY | N | 9°0vS6d - Al QYOM | V0TZLL 204p | 4P
e - ‘ - QdoMm | zozLL 104 4
16872 s 666 ™ 005 $9]124A2 150449p U39MISQ JUNOD |BAIDIUI 3)geud Joj Julodlas MY | N v Orsey . A P P
wnu l L0 uonoduny 3so4yap d)qeus | MY | A | TOvSer 31A9 | 99667 004pP | 4P
leg/d, 0T §'ST00 SIS94915Ay Jolen3au uvjiog | MY | A [0} 454 L- A| QYOM | P6LLL 9049 | 49
deg/d. | 99T SS9 00 1elURIRLIP diweuAp Jojioq wnwixeN | MY | A | 9'6ES6Y = Al aQ4OM | Z6LLL s04q | 4q
I S
> = H o S
o 0 a > > n
=z I 2 2 3 2 (Ve N > > e
7 > P = > X | ] =] o
c c ) 3 U o o= 4] > m m
5 F 5 3| B N S ®
Z ~ m m
n
a




vLL/Tel

00515 A319u3
leg 0¢ 666 " 009 Md | N | 9'67s6r 1- A| QyOm | v8zLL £07d| d
uonejywi) Jamod Joj yulodias a4nssaid moT
e . fp e e . _ /1
4| oo 666 " 005 wonenwi) Jamod 10y uiodhas aunssad YK MY | N | verser l A| QY4OM | 78T 207d | d
wnu l €70 uoneywi) Jamod Joj aqoud 1239135 | MY | A | T'6PS6R 31A9 | 6¥00S 107d | 1d
wnu 0 L0 uonauny uoneywi) J»amod 3)qeus MY | A 67S67 31A9 | 87005 007d | 1d
Jeg/d. | 0Tl 666 " 05" 9z33J)-lue ul quiodias 3pojq dwnd 1eay | MY | N | 9'8PS6r I-|  A| Q¥OM | 0LZLL €04V | 4V
Jeg/d, 06 666 " "0S- 9z3344-13ue uj Juiodias Joyeingas dwnd yjesH | MY | N | ¥'81S6Y = A| Q¥YOM | 89zLL 204V | 4V
B . pp e e g _ L "
b = CEEIE 9z93J)-1ue ui uonduny dwnd jeay Joj uiodias Joreindas dwnd J1epn S - Y & L
wnu 0 10 9z3aJ4-jue ul uonduny dwnd 1eay 3)qeuy | MY | A 8vS6l J1A9 | T€00S 004v | 4V
0Lx33s 8l SST 0 MY | A | 9LVS6Y 31A9 | LT00S L0PY | PV
uonesuadwod uoie)NWNIIe 40} W} 9IUSJ343J U0 J0ssa1dw o)
0Lx23s 144 S50 MY | A | VLVS6Y 31A9 | 9200S 90PY | PY
uoIssaJ83J uolesuadwod UoIe|NWNIJE JOj UO J0ssaudwod awi]
Do | 00§ 666 " 009 MY | N | Z'LpS6v - A| QYOM | 9szLL S0PY | PY
1e3H Ul Julodias 3201q uonesuadwod uole|NWNIIY
Do (187 666 " 009" MY | N LVS6Y L- A| QoM | pSzLl 70PY | PV
100D uI Ju10d33s ¥20]q uolesuadwod uol3e|NWNIIY
Do S0 §STT 00 |enuaJaip uonesuadwod uonejnwndy | MY | N | 9°9VS6r - A| QYOM | TSTLL £0PY | PV
wnu 0¢ SSC 0 uonesuadwod uoieNWNIIe JUeISUOD) MY | A | VoVSer - A 31Ad | 8100S 0PV | PV
wnu 0 [ uonesuadwod uonejnwnde Jo 3dAL | MY | A | T'9vSeY 31A9 | £100S LopPY | PV
wnu 0 10 uoI1e)NWNI2e JNOYHM UOIIdUNY dulydew djgeus MY | A 14194 31A9 | 91008 00pPY | PV
wnu 0 10 MY | A | 9GYS6Y 31A9 | ¥100S £0SP | SP
enuaJap diweukp jeusip 1043u0d aunjesadwsal 3)geuy
Do | 07TC 666 " 0059 123} Ul [enU3IaIp 110019 JIEUAp 10.0U0) Simesadwa) MY | N | v'avSer L- A| QoM | treLl 90Sp | SP
. fp e e . _ S
Do | 061 666 " 005 1005 Ll [ERURISLIP JUlod;as aillieliAD [oNue> SimESdLIS MY | N | Tsvser l A| QYOM | vzl osp | SP
Do 0's 666 " 009 MY | A 921574 L- A| QYOM | OpzLL 70Sp | SP
1E9H Ul |BIJUIRLIP dIWeUAp |0J3U0D dinjesadwia) wnwixep
<
< B
> = H o S
() 0 a > > - n
| i & 2 2|8 5 |gle| § | 3§ S
< = 3 3 Q 5 v @ > mo| R
’ 5 m = S S N o = b
~ o £ ) m S)
P m 2
n
a




vLL/ETL

00515 A319u3
Do 0¢C S8 00 MY | N | ¥'7Sser L- A| QdOM | OleLL LY | v
wiJee sIsa43sAY J031e)N8a1 9z334)-13ue 1N Alewld
Do (187 666 " 009 MY | N | TPSser L- A| Q4OM | 80¢€LL 21| v
wJeje Juiodias Jojejndal 9zaaly-1jue ndJ1d Alewlid
wnu L G570 SWw.pip 9z3344-1jue yndud Alewnd Jo ssquinN | MY | A | SS6Y J1A9 | S£00S LITY | TV
wnu l SSC 0 MY | A | 9€SS6Y J1A9 | ¥£00S oL | v
SWID]D YdHMS |eWIay) Ue) J9)002J33ul WidsAs-uado jo JaquinN
BEN 0 S50 dWi} WJeje Youms jewsayy Jossaidwod ssedhAg | MY | A | ¥ESS6Y J1A9 | €L00S 607V | W
wnu l GGZ ' 0 SWLID]D YdUMS |elIdY} J0ssaudwiod Jo JaquinN MY | A | T€SS6l J31A9 | TL00S 801V | W
REN Sl SST 0 MY | A £9567 31A9 | L£00S L0V | VW
wiieje dijewoine 1N Asewd Joj swiy Yydms Moyl 3)qesiq
J9§ C GG 0 MY | A | 9TSS6Y J1A9 | 0£00S 901V | W
wiJeje d13ewolne 3ndJid Asewiid Joj swi} Yyd3Ms MO} 3]qeud
29§ Sl GG 0 MY | A | PTSS6Y 31A9 | 6900S S0 | W
pajgeus dwnd Ja3em }ndud Asewiud Jaye awiy ssedAq ysums moi4
0Llx29S C SSC ™0 MY | A | TTSS6Y 31A8 | 89005 roiv | v
wJeje jenuew 3ndJ1d Arewad Joj awil Ydo}ms mo)} a)qeus
wnu 0 S50 swupjp dinssaid ysSiy jo ssquinN | MY | A 75561 31A9 | £900S 0TV | v
29§ (14} SSC ™0 awi} ssedAq wueje ainssaud mo MY | A | 9°LSS6Y 31A9 | 9900S 201V | W
wnu € S8 0 sw.pip 3anssaud mo) Jo JaquinN | MY | A | PLSS6Y 31A9 | 59008 Lo | v
ulw 09 66 L MY | A | TLSS6Y 31A9 | 79005 001v | W
Pa1UN0J 3JB SJUSAS WIB|e UYDIYM Ul |eAIDIUI SWI]
leg/d, 0's SS9 00 pueq jeuoniodoid uoneywi) Jamod | MY | N LsS6l 1- A| QoM | vezLl 807d | 1d
Do 0€ 666 " 005~ MY | N | 905561 1- Al QIOM | T6TLL £07d | 1d
1e9H Ul uolzeywI) Jamod Joy Juiodias aunjesadway eusaixy
Do | 001 666 " 0059 MY¥ | N | ¥'0ss6r L- A| Q¥OM | 06ZLL 907d | d
100D ul uonieywi) Jamod 1oy Juiodias aunjesadwa) jeulalxy
Do 0's 666 " 005 MY¥ | N | Z'0ss6r L- A| Q¥OM | 88TZLL S07d | 1d
uoneywi) Jamod Joj Jui0dias aunjesadwa) J91em Mo
Jo| 00§ 666 " 005" MY | N 05S6Y - A| QYOM | 98TZLL 707d | d
uoneywi) Jamod Joj uiodias aunjesadway Jaem ySiH
I S
> & M o S
o 0 a > > n
g |3 2 2 2|8 |g|g| ¥ | E|§ |8
c c ) 3 < o N (% > m =
= ™ = N S} N o =
~ o £ ) m S)
P ..S.._ 2
a




174% 44}

0051S A343u3
00Lx240 §S¢ SGC 0 MY | A 649561 31A9 | SOLOS LETY | VY
Sujusem dueUIUIEW 104 UO 7 J0SSIdLWOD dwi]
00Lx240 §S¢ SSC 0 MY | A | 9'8556Y 31A9 | 70L0S 0€Tv | W
Sulusem dueUSUIRW 404 UO | J0SSIdWOD dwi]
wnu [4 SST 70 MY | A | 7’85596V J1A9 | €010S 621V | W
indui angojeue woly sw.p)p 3Inssaid moj Jo JIquinN
REN oL SST 0 MY | A | T'8SS6Y 31A9 | C0Ll0S 8civ| W
indui angojeue wouy awn ssedAq wueje aunssaid Mo
Jeg 0¢ S5 00 MY | N 845617 L- A| QIOM | ze€Ll L2V | W
1ndui anZojeue wouy S1S949315AY J03ein3al wueje aunssaid ySiH
Jeg 0¢ §9CT 00 MY | N | 9°LSS6Y - A| QYOM | Og€€LL 9zIv | W
1ndui an3ojeue woly S1S94935AY J03eIN3aJ wue)e aunssaid moT
leg | 0O 666 " 009" MY | N | ¥'LSS6Y L= A| Q¥OM | 8zeLL v | W
1ndui anZojeue wouy Julodyas Jojejngau wueje ainssaid ySiH
Jeg 0¢ 666 " 009" MY | N | T'LSS6Y L= A| Q4OM | 9zeLl vaciv | v
ndur anSojeue wouy Juiod)as J03e)nSaJ weje 3inssaid moT
0Lx39s 0€ S8 0 MY | A LSS6V 31A9 | 76005 ECIV| W
wuJeje 4ad awiy aunjesadwal ySiH
Do 0¢ 5900 MY | N | 99556¥ - A| QdOM | TeeLl | W
indui an3ojeue wouy s1sa1a3sAY Jojejndal wueje aunjesadwal ySiH
Jo| 006 666 " 0°0S- MY | N | 795567 L- A| QdOM | 0CTELL Lz | w
Indur anSojeue wouy Juiodyas Joje|ngas waeje aunjyesadwal ySiH
wnu 0 L0 MY | A | 795567 31A9 | £800S oz | W
150449p Sulnp wuJeje ainssaid moj 3)geuy
ulw 0 §GZ 00 wJeje 24043q ueyd up moj se awi) | MY | A 94561 31A9 | 98009 6LV | 1V
Do 0¢ SSC 70 lenuaJayip waeje yueld ur moj sen | MY | N | 9°99961 L- Al QYOM | 9l€ELL 8LV | TV
ulw S GST 70 swi ssedAq wueje yueyd ur moysen | MY | A | P°9SS6Y J1A9 | €800S LIV | W
wnu 0 L0 wJeje yueyd ur moy seg a)qeuz | MY | A | T'GSS6Y J1A9 | 7800S 9LV | IV
uiw l GGZ ' 0 awil ssedAq wueje 9zaaJy-1jue 3ndJd Alewid MY | A §GS6Y 31A9 | L800S SLv | W
wnu 0 L0 MY | A | 97SS6Y 31A9 | 0800S v | VY
wue)e 9zaaJy-13ue undJd Asewnd Suunp uo uey Suile|ndJIdAJ 92404 d)geud
<
< B
> & H o S
] ] a > > o
g |3 2 2 2|8 |g|g| ¥ | E|§ |8
c IS Q 3 < S T z > mo| R
= m = S S) N 5] T | =
~ o £ ) m S)
Z ..S.._ 2
a




vLL/9CL

0051S A343u3
ulw l SSC 0 MY | A €9561 31A9 | ¥C10S v | W
awi} ssedAq wueje 3zaa.j-13Ue UNJJID WsAs-uadO
Do 0¢ 9S00 MY | N | 9'79s61 L- A| QIOM | VSELL v | W
we)e s1s94935AY J03e1nSaJ 9Z33.44-13UB 1N WIIsAs-uadQ
Do (0% 666 " 005" MY | N | ¥'79567 L- A| QYOM | TseLl SEIvV | W
wJeje Juiodias Jojejndal 9zaau-ue 3ndJd walsks-usado
wnu l S50 MY | A | T'T9S6Y 31A9 | 8L10S w1V |
SULID]D 3Z33J4-13Ue W1sAs-uado Jo JaquinN
wnu 0 SST 0 MY | A 2956V J1A9 | LL10S Vv | v
ndui angojeue wouy swupjp inssaid ydiy 4o JaquinN
wnu l SST 70 MY [ A | 9°19S6Y 31A9 | 9L10S v | v
SWLIDID YdHMS 34nssaud 10 10ssaudwod Jo JaquinN
wnu 14 SST 70 MY [ A | 719967 J1A9 | SLLOS L1y | v
swup]p Yydums Jewsayy duind waisAs-uado Jo JaquinN
wnu 4 S50 MY [ A | T'19S6Y 31A9 | 7L10S or1vy | W
swup)p ydums jewsayl dwnd yndud Atewnd jo saquinN
RER Gl SST 70 MY | A L9561 J1A9 | €110S 65TV | W
Wwe)e d13ewo3ne }NdU1d-uado 34043q HO YdHUMS MO] W]
95 [4 S50 MY [ A | 9°09S61 J1A9 | TLL0S 8eIv | W
WwJe)e d13ewo3ne 1ndJ1d-uado 34043g UO YdHUMS MO)4 dwli]
RER Gl SST 70 MY | A | 7095617 J1A9 | LLLOS LEV | VY
paieande duind ynau-uado Jaye swiy ssedAq yoyms moj4
0L%39s [4 S50 MY | A | 09561 J1A9 | 0LL0S 9V | W
wieje |lenuew 1NdJ12-usdo 31049q UO YdUMS MO)} dwil]
wnu l S50 MY | A 09567 31A9 | 60109 SEV| W
SWLID]D YdYMS |BLUIY} Uey 49100dJ93ul Atewnid Jo JjaquinN
wnu 66 66 0 MY | A | 965567 31A9 | 8010S vEIV | 1V
98essaw wueje 4ad SIUSAS |BILI0]SIY JO JIGUINU WNWIXE
00Lx3J0 | 9ST SSC 0 MY | A | 7’65967 31A9 | £0LOS EETV | TV
Sulusem dueUUIEW 24049q UO 7 dwnd swi)
00Lx®40 | GST S50 MY | A | T'6SS67 31A9 | 90109 s | v
Suiusem dueuUIEW 24049q UO | dwnd sdwi)
<
< B
> & M o S
=) 0 t > > -
z o 3 Q » |R| = mlal o 3 S |9
5 » > = W I > X | ® > = o S
< S ) 3 3| © A R > R &
= ™ = = o N (S} =
£ | 3 m O
Z X 2
(%)
a




vLL1/9CL

0051S A343u3
wnu e[ €70 197 AUNIGISIA 34\ Jeq Japjo4 | M¥ v'LLY6Y LddSIN
wnu €l €70 uaz AUNQISIA 19\Jed Japjo4 | MY TLLv6Y 9ddsIA
wnu € €70 Hq ANIQISIA 1d\Jed Japjo4 | MY LLY6Y SddSIA
wnu € €70 Hqz AMIGISIA dD\Jed Japjo4 | MY 9'9/¥6Y YddSIA
wnu el €70 197 ANIGISIA 1S\ Jeg Japjo4 | MY v'9LV6Y €ddSIN
wnu € €70 uqz Aqisia \Jeq sapjo4 | MY T'9Lv6Y CddSIA
wnu € €70 Hq ANIQISIA IN\Jed Japjo | MY 9.¥6Y LddSIA
wnu € €70 Hq e b___n_m; 4D\Jed Japjo4 My 9°GLY6Y 0ddSIA
wnu € €70 Hqz ANIQISIA 1YIH\JS Japjo4 | MY ATAL34 LISSSIA
wnu € €70 1q z ANIQISIA TO0D\JS Japjo4 | MY TSLyey 04SSSIA
wnu € €70 Hq z AMQISIA 1VIH\dS sapjo | MY VA4 1dSSSIA
wnu € €70 Hq z ANIQISIA 700D\ dS Japjo4 | MY 9'vLy6Y 0dSSSIA
wnu €] €70 Gz Aniqisia 03 Japjo4 | M¥ vvLY6Y €edsIn
wnu €[ €70 gz ANQISIA SSYd sopjo | ME TyLv6y edsIn
wnu € €70 Hq e Auqisia Hu4 Japjo4 | MY 1ZA%54 LBdSIA
wnu € €70 97 AIqIsIA Jed sapjo | MY 9°€Ly6Y 0BdSIA
wnu €l €70 uqz AUNQisiA JH Japjo4 | MY vELYEY RNSSIA
wnu € €70 Hq z Aiqisia s sapjo4 | MY veLyey GISSIA
wnu €l €70 'z Agisin 4s sapjo4 | M €LV6Y PISSIA
wnu €l €70 uaz Aniqisia op Japjo4 | M4 9TULY6Y aSsIA
wnu € €70 Hqz Angisia Oy Japjo4 | MY v'TLvey QSSIN
wnu el €70 197 AUNqusin 1p Japjo4 | M 491732 LISSIA
wnu € €70 Ha e Agisia 1y Japjo4 | M3 lLv6y 03SSIA
‘W'N | 1INV43ad | 3I9NVY | 3zZIS Viva NOILdINDS3A (MY | dXT | 1dD | SSIYAPY 139v1
AVd SIA
d)1qel AMNIqIsIA J9p1od T'T'TT
2% e awiy ssedAq wueje yoyms anssaid 110 J0ssaidwod) MH|A | TE9sEY 04 Sl AN I
< 3
5] m 2 3 N 5
= | 3| 3 g g8 3 |gle| 5| % g8
= | g 3 g 3008 [Tl g | 5| B
- ) gl = M S
z m 2
e a




vLL/LTL
005.S A310u3

wnu 3 €0 Ha e Aniqisia J4\20\dud Japjo4 | Md v9S6Y COD4dSIA
wnu 3 €70 HAZ] Amaisia 1p\dD\Ddu4 Japjog | MY 9'€956¥ 1324dSIA
wnu 3 €70 HAT|  Amaisia 1n\DD\Du4 sapjog | M v'€956Y 0324d5IA
wnu € €70 Hq ¢ Agisia an3\du4 Japjo4 | MY v'18v6Y V4dSIA
wnu € €70 1q°¢ AINIGISIA D\ DUS Japjoq | M¥ Al A| Tlsver €4dSIA
wnu € €70 qz AINIQISIA 15\ U sapjo4 | MY NG Z4dSIA
wnu € €70 nqz AMNIGISIA W\ DUS s2pjo4 | ¥ A AT 9086y L4dSIA
wnu € €70 qz AWNIGISIA 43p\du4 sopjo4 | M 70867 04dSIA
wnu € €70 Hq e >H___Q_m_> IV \4ed Japjo4 My 086l 81ddSIA
wnu € €70 Hq e >H___Q_m_> 1d\Jed 4apjo4 MY 086t L1ddSIA
wnu € €70 4 ¢ AINIGISIA 4y \Jed sopjoq | M 966y 9LddSIN
wnu € €70 14 ¢ AINIGISIA py\Jed apjoy | MY v'6LU6Y SLddSIA
wnu € €70 1q¢ KUNQISIA Sp\Jeq Japjog | M T6Lv6Y YLddSIA
wnu € €70 Hq e KUNqisIA 4p\Jed Japjo4 MY 6LV61 €1ddsIA
wnu € €70 1q¢ AINIGISIA 1q\Jeq 1apjog | M 986y ZLddSIN
wnu € €70 1q°¢ AINIGQISIA YH\Jed Japjog | MY v'8LY6Y LLddSIA
wnu € €70 1q¢ AANIQISIA IH\Jed sopjo4 | MW T8Lv6Y 0LddSIA
wnu € €70 Hq e AWNIQISIA IH\Jed Japjo MY 8LV61 6ddSIA
wnu € €70 Hq e Auqisia 3d\Jed 4apjo4 MY 9°LLY6Y 8ddSIA
‘W'N| 1Inv43d| I9NVY| 3zIs viva NOILI¥DS3A | M/d | dX3 | 7dD | SSIuapy 138v1

AVd SIA




vL1/8C1

00515 A819u3

wnu |0 L0 uq 1 A9 ANVLS ul 931A3Q K| £'870¢€¢€ T ‘Ag1s euiydoey
wnu | 0 L0 uq 1 A9 ANVLS ul 931A3Q K| 7'8z0¢€¢€ | “Ag1s euiyodey
wnu |0 L0 1q 1 440 ul 31A3Q Y 8¢0¢e 40 eulydden
wnu 0 L™0 Hq | 933.J13U. 10} J3)e3Y D119 JIZueYIXD Jesy d)gesodsip 4o snieis d LYLSEE "p1ad 3 o)pBnuyis
wnu | 0 L0 Hq | 9z33441hue Joy JaSueydxa 1eay Alewiud Jo snieis Y 716€€ ‘wid'say “Bnuyis
wnu 0 L0 Uq 1L 9za3Jjiue Joy dwind ynoJd Arewnd jo smyeis d L'ELSEE ‘wid ‘wod'8nuyis
wnu | 0 10 Hq | snyeys Sunsoayaq | €€1aeee Ojusweulqgs olels
940 | 0 G€SS9 ' 0 QYoM anoy Supjiom g Jossaidwo) k| SSL 7dD 'zund 1p 310
940 | 0 GESS9 ' 0 QYoM Jnoy Supjiom | Jossaudwo?) k| €SL 1dD ‘zund 1p 310
o |0 666 " 005~ aQyom 515249154y apow Suneay | L- Al €LL 3)eas JesH 1594315
|0 666 " 005~ ayom s1524915AY apow Sunoo) | L- Al LLL 3]ea4 100D [53.433s|
2. |0 666 " 0059~ aQyom juiod 13s apow unesH d1 L- A TWL 9)eas JeaH julodiag
D0 |0 666 006~ QoM jutod 19s spow 3uioo) a4 - A OVL 3)eas 100D Julodias
wnu | 0 666 ' 0 Q4OM €0V 1ndino angojeuy 4] L- A | L8¢ €0V INO'80jeuUy
wnu | 0 0oL ™0 11A4 ZOV Indino angojeuy Y Al LPLEE ZOV INO'8ojeuy
wnu | 0 0oL ™0 11A4 LOV Indino angojeuy Y Al ovLEe LOV InO8ojeuy
wnu 0 0oL ™0 31A4 11 wndino angojeuy Y A|SPLEE 121 InO8ojeuy
wnu |0 L0 Hq 1 Zov 1ndino jendiq d L's60€€ zov indino8ig
wnu 0 L0 Hgq 1l LOV Indino jendiqg Y 9'560€€ LoV Indino8iq
wnu | 0 L0 Hq | 90@ Indino jeugig d S'G60€E 904a indino8ig
wnu |0 L0 uq i 50Q ndino 1eudig d 1‘S60€€ S0d Indino3ia
wnu |0 L0 uq i 0@ Indino jeugig d S60EE ¥0q indino8ia
wnuio L70 Ha L €04 indino jeusig d 7'S60€€ €0a 1ndin0'31d
wnu | 0 L0 g L z0d ndno jeusig Y £'660€€ z0@ ndino8ig
wnu |0 L0 g1 10@ indino |eudig o 7'S605€ LO@ ndino8ia
wnu | 0 L™0 g1 6@ indur 1ensiq d r'v60€€ §la andui8ig
wnu | 0 L™0 g1 ¥1@ andur 1endig 4 €760¢€€ 1@ Indu31q
wnu | 0 L™0 g1 €1@ indui 1e38iq d Tr60¢€E €1a andui8iq
wnu | o L0 Hq | Z1a indul jensig Yy L'v60€€ 1@ induj3iq
wnu | o L0 Hq | 11@ Indur 1engig Y v60€€ L1@ nduy3iq
1eg/J. | 0 666 " 00G- Q4OM ¥1v Indur angojeuy q]1- A | 0S€ [€]siAapuosSieA
18d/J. | 0 666 " 005~ Q4OM €]y Indui an3ojeuy a4 L- A | 8VE [¢]sinspuosien
2|0 666 " 00G- Q4OM ZIV ndui angojeuy o L- Al o€ [L]siAapuosieA
2|0 666 " 00G- Q4OM LIV Indui angojeuy o L- A | PPE [0]siAapuoSIeA
‘N'N 11Nv43d JIONVY 3zIs viva NOILdIIDS3Ia M dX3  1dD ssaav 139v1
d)1qel 3l €T




vLL/6TL

0051S A343u3
3ey |0 L0 Hq | wueje agoud aunjesadwsy | 198ueydxs jqesodsip Ayne4 o 9Yr0Ee 943
3ey | 0 L0 Hq | wJeje Ayney aqoud aunjesadwal Indino Jie Jo Jarem Ja8ueydxa Alewld d S'PP0EE 1943
3ey | 0 L0 Hq | wJeje Ayney aqoud aunjesadwal ndiul Jie Jo Jarem Ja8ueydxa Aewrid Y v'yroce 0943
3ey |0 L0 Hq | WIIBJE YD}IMS |eLUIDYY 491y JLI3II)D Alelixny Y 0€e 9443
Sey |0 L0 Uq 1L WIBIE UD}IMS |BULIBY} 7 J31eay D1J3D3)9 Ja8ueydxa 3)gesodsiq Y S'EV0Ee €543
Se |0 L0 Hq | WiIBje YDUMS |ewdayy | J93eay d14309)9 JaSueydxa 9jgesodsiq Y v'Evoee [42E|
ge |0 L0 Hq 1 WJeje UY2}MS |BWIRYY 7 J91B3Y 1430313 Jadueydxa Auewlld k| £evoce 1643
3ey |0 L0 Hq 1 WJeje UYD}MS |eWIRYY | J93B3Y 1430313 Jadueydxa Auewlld k| Tevoee 0s43
3ey |0 L0 Hq 1 wJeje pJeogAay Yim UoIediunwwod oN k| L'Ty0ge JAZE!
Sey |0 L0 Hq | wieje 3s0] awli] | 9 TroEe 9743
3ey |0 L0 Hq | wJeje %20)3 Ay ne4 | S'ThoEE 2|
ELTRN) L0 Uq 1 weje yd1ms Jewayl uey Ja8ueydxa jgesodsiq Y L'Tvoge [R2E!
3ey |0 L0 Uq 1 WwiIeje Yd}IMS Jewayy uey saueydxs Asewlid Y woee 0v43
wnu |0 L0 Hq 1 wJeje ainjesadwsy ySiH k| £1r0Ee el
wnu |0 L0 Hq | WwR|e 9Z33J413Ue 1NdJI 3)qesodsiq Y L'0v0EE Le43
wnu |0 L0 Hq | WiIB|e 9Z334413ue 3IndJ1d Alewld Y 9'0v0€€ 0€43
wnu |0 L0 Hq | wJeje youms jewsyy dwnd 3nduid s)qesodsig | oroee 9743
wnu |0 L0 Hq L WwiJeje Yd3MSs MOJ} 3ndJ1d djgesodsiq <] L‘ovocs Y4k
wnu (0 L0 Hq 1 wJele youms jewayy dwind yndun Aewid d S'6£0€€ [X<E!
wnu |0 L0 Hq | WJBJR YdHMS MO)} NI Atewilid d ¥'6€0€€ 0243
3ey |0 L0 Hq | wieje Yyoyms aanssalad J10 z Jossaidwo) Y 6£0€€ 9143
3ey |0 L0 Hq | wie)e Yyoyms aanssaud J10 | Jossaidwo) d L'8€0€€E S RE|
wnu |0 L0 Hq | Wwieje Yd}IMs ewiay} z Jossaudwo) Y £'8€0€€ 1143
wnu | 0 L0 Hq 1 wiieje Yyd}Ims Jewtayy | Jossaudwo?) d 7'8€0€€ 0143
wnu 0 L0 Hq 1 wJeje 384eyd Mmoj ulydepy k| 1'ge0g€ 6043
wnu 0 L0 Hq 1 wJeje a4nssaud mo) anSojeue | UNdUID Y LLE0EE £043
wnu 0 L0 Hq 1 wJeje a4nssaud moj 1eudip | 1nduD k| G'LE0EE 5043
wnu 0 L0 Hq 1 wJeje anssaud y3iy andojeue | yndIID Y €L£0€€ €043
wnu 0 L0 Hq 1 wJepe aJnssaid y3iy 1eudip | undad d L'L€0€€ 1043
ey |0 L0 Hq L wieje jeJau’n k| LE0EE 0043
eg/J. [ 0 666 " 666~ QYoM 1erUaJIaP diweuAp juiod 135 350443 L A|6LL 91 epulqgsiesia
eg/d. [ 0 666 " 666~ QYoM lernuaJap diweuAp juiod 313s J3)10g | L- A LLL X31 ep logiesid
1eg/d. [ 0 666 ' 666~ QIOM |erIuaJ3441p d1weuAp juiod 39S J93eay J111I9)3 pIajesdalu| |l A|SLL EDUIRENREINITT]
940 | 0 G€599 7 0 QIOM sanoy 3unesado dwnd undud s)qesodsig Y S9. 'wod zun{ Ip 310
910 | 0 G€SS9 ' 0 QIoM sinoy Sunesado dwnd yndud Atewrid | €92 L'Wod ‘zun4 Ip 310
wnu | 0 L0 g L 1V3H ul 3d1A8Q Y 9'8z0€€ 1esH eulyddeN
wnu |0 10 Uq L 700D ul 91AQ Y ¥'870€€ 100D eulyddep
‘N'N 11nv43d JONVY 3zis viva NOILdI¥OS3a MW dX3  1dD ssyaav 1389v1




vL1/0€L

0051S A343u3
EETEIN) 10 g | 1959 |eNUBW WLIB)Y M 7 LLpSS IuLIB]je 1959y
3ey |0 L0 Hq | 440/NO apouw 133]3S M [ LIbES 1J0/U0 03e)s 918301
e[ 0 L™0 Haq 1 UOIRAIIIR 150.ap |DNUDJ M 9'L/bES 0JULIBULIGS BAIY
3ey o L0 Hq | A9 ANVYLS apouw 133195 M S /PSS Kg-pueis opoN
3ey o 170 g | 1V3H 9pow 129)35 M v LIpss 183y OPON
Zeiy|o L0 Hq | 100D 3pOoW 139135 M € LLPEE 1003 OpoN
3ey o L0 Hq | 1953J |enuew wJie)y M TLIPES Iwe|e 1959y
Sey |0 L0 Hq 1 Suiusem qny So) wuey d z'8roce 0643
Se |0 L0 Hq 1 Suiuiem papaadxa sinoy Sunesado gz dwng k| 9'Lr0EE 9843
ge |0 L0 Hq 1 Suiuiem papaadxa sinoy Sunesado | dwng Y [ WA1]13 G843
3ey |0 L0 Hq 1 Suluiem papaadxa sinoy Sunesado z Jossaidwo) k| TLy0EE 7843
3ey |0 L0 Hq 1 Suiusem papaadxa sinoy Sunesado | Jossaidwo) Y WA 1123 1843
3ey |0 L0 Hq 1 wJeje 40443 uoneangiyuod Y LP0EE 0843
ELTRN) L0 Uq 1 wuele | Jadnpsuedy Ja8ueydxa a)qesodsip Ay ne4 | £9r0€€ [Y2E|
3ey |0 L0 Uq 1 wJeje Jadnpsuedy sa8ueydxs jeay Atewrsd Aneq Y IroEe |Z2E|
3ey |0 L0 Uq 1L wuJeje ndui Juiod 39s diweuAp Ayneq Y L'9v0€E €443
Sey |0 L0 Hq 1 wiieje Jadnpsuedy aunssaud moy | 3ndaid Ayne4 k| 9'sv0€€ 0243
Sey |0 L0 Hq | wJeje Jadnpsueay aunssaud ysiy | undud Ayneq | S'SPOEE 6913
Sey |0 L0 Hq | wJeje 3goud aunjesadway jeusarxs Ayne4 Y v'svoge 8913
3ey |0 L0 pilel} wueje 3qoud aumesadwa) Indino Jie 1o Jslem | sa3ueydxs djqesodsip Ayne4 | Sr0EE 7943
3ey |0 L0 Hq 1 wJeje 3qoud ainjesadwal Indur Jie Jo Jazem | Ja8ueydxa ajqesodsip Ayne4 d L'7r0EE €943
‘N'N 11nv43d JONVY 3zis viva NOILdI¥OS3a MW dX3  1dD ssyaav 1389v1




23 FUNCTIONS (FOLDER FNC)

The Functions menu is used to perform a number of manual functions such as switching on/off the device, acknowledging
alarms, deleting the alarm log, running a manual defrost and using the Multi Function key.

A number of these operations can be done from the keyboard and main display using the keys - see User Interface
chapter.

Functions associated to keys can be disabled and password-only access allowed to these functions at a “Service” level only
via parameter.

For more details, see the table below:

Label Operation Function activated by N.B.:
[key] if configured
FnC dEF Manual defrost YES [UP]
tA Alarm acknowledgment YES [UP+DOWN]
St Switch device on/off YES [DOWN]
CC Copy Card Use (multi-function key) NO
EUr Reset alarm log NO

To open the Functions menu (folder Fnc) perform steps 1-4 as indicated below:

#
ﬁ d To view folder FnC
3 S B in the main display,
1 ﬂ press the Esc and
" % Set keys at the same
*RkkiwoD time. [esc+set]
il — Pressing both keys
i == will open the
E PH’ E Programming menu:
* L T I
2 m i'- _ _ma m the first folder you
I i s will see is the PAr
B hiso folder.
di e Scroll with the “Up”
[ — and “DOWN?” keys
m ﬂ until you find the
| *m Fnl | ke
o Sa l_: - '; g‘ Press the set key to
open the Functions
menu.
The first label you
will see is dEF.
Scroll using the “up”
* - e and “down” keys to
'E E find other
A dE F - labels/folders. In this
4 order:
B ...« @ . (dER)
® sskkase 1 e tA
. St
. CcC
. EUr
Energy ST500

131/174



23.1

23.2

23.3

Manual defrost activation (folder FnC/dEF)

See 1-4

Press [esc + set] in the main screen.
The label ‘PAr’ will appear. Scroll with ‘UP” and
‘DOWN’ to find the ‘FnC’ label.
Press ‘set’. The label ‘dEF’ will appear. Scroll with
‘UP’ and ‘DOWN’ to find the ‘dEF’ label.

#al i
ﬂ!l'

@
EdE- T

]
B kbdEs %

Press the “set” key to activate defrost manually from
the keyboard.

The DEFROST LED will start to blink.

Alarm acknowledgment (folder FnC/tA)

See 14

Press [esc + set] in the main screen.
The label ‘PAr’ will appear. Scroll with ‘UP” and
‘DOWN’ to find the ‘FnC’ label.
Press ‘set’. The label ‘dEF’ will appear. Scroll with
‘UP’ and ‘DOWN’ to find the ‘TA’ label.

Press the “set” key to acknowledgment active
alarms.

Change On/OFF state (folder FnC/St)

See 1-4

Press [esc + set] in the main screen.

The label ‘PAr’ will appear. Scroll with ‘UP’ and
‘DOWN’ to find the ‘FnC’ label.

Press ‘set’. The label ‘dEF’ will appear. Scroll with
‘UP’” and ‘DOWN'’ to find the ‘St’ label.

St

LA W]

The label “OFF” will appear in the “St” folder if the
device is ON, or “OFF”, if the device is switched OFF
locally or by remote.

3 oFF . &

Press the set key to change state from OFF to On

or from On to OFF.




Connecting the
Multi Function Key

23.4 Multi Function Key

When the Multi Function Key is connected to the TTL type serial port, you can rapidly program device parameters
(up/download parameter map to one or more of the same type of devices).

The connection diagram is shown below:

e |

Multi Function Key

X

TTL cable
sese

v

TTL

—— (cooool
=

[T

[

23.5 Using the Multi Function Key (folder FnC/CC)
Upload (label UL), download (label dL) and formatting (label Fr) operations should be performed as explained below:

UPLOAD (copy from DEVICE to
MULTI FUNCTION KEY)

By doing this, the programming
parameters will be downloaded from
Energy ST 500 to the Multi Function
Key.

DOWNLOAD (copy from MULTI
FUNCTION KEY to DEVICE)

By doing this, the programming
parameters will be uploaded from
the Multi Function Key to the device.

FORMAT*

Formatting the Multi Function Key
consists of deleting the contents of
the Multi  Function Key and
initializing it.

* This should be done prior to the
Upload when used for the first time.

Upload / Download / Format
The download procedure is illustrated in the

figure.
Press [esc + set] in the main screen.
See 1-4 The label ‘PAr’ will appear. Scroll with ‘UP’ and

‘DOWN’ to find the ‘FnC’ label.
Press ‘set’. The label ‘dEF’ will appear. Scroll with
‘UP’ and ‘DOWN’ to find the ‘CC’ label.




The commands you need to use the Multi Function
Key are in the “CC” folder. Press the ‘set’ key to

. R e access the functions.
. @
LL
T sk kasm =
P ] it Scroll with ‘UP’ and ‘DOWN’ to display the required
—_ Function:
. unction:
ﬁ ] ﬂ e UL for upload
EE L 1y e dL for download
W I e ™ u. e Frfor format

5

E '
"‘ '.-‘"E

ERrEREE D

i
o

E .

- 9

g Err
@ Ef kLD

whel o
oo i
ﬁ . ﬂ Press the ‘set’ key and the upload (or download) will
& r I 'n " be performed. (in the example dL- download)
E ik 5o m The string ‘rUn’ will appear on the display.
® sarkewo i3
whwl e

If this completes successfully, ‘yes’ is displayed;
otherwise ‘Err’ is displayed.

Remove the Copy Card on completion.

23.5.1 Download from reset

Connect the copy card with the instrument switched off.

On switching on, the programming parameters are loaded in the instrument;

* il

T sspkpass

B Laa5e
‘5 58885

W

1E ﬂl

lamp test completed...

dL 9

o B«

ERMEREE D

:ﬂ ﬂl

Example A
...dLY... appears on the display
If the procedure terminates successfully.

dlLn

o) B=

U R

Example B
..dLn... appears on the display.
If the procedure does not complete successfully (°).

OFF

LE N

o B+

1ﬂ ﬂl

In both cases, the device will be switched OFF locally
(OFF appears on the display).
When you press [DOWN] (°°), the device will
operate:

e With the new map Example A

e With the previous map Example B

Remove the Copy Card on completion.




(°°) see
. User Interface chapter, (folder Par/Ul)
local ON/OFF section
. Change On/OFF state (folder St)) section

N.B.:

. The formatting function is ONLY REQUIRED FOR UPLOADING (**):
0  to use the Multi Function Key the first time (Multi Function Key that has never been used) and
0  to use the Multi Function Key with models that are not compatible.
0  (**) a pre-programmed key supplied by Eliwell to DOWNLOAD parameters does not need to be

formatted. N.B. Formatting can NOT be cancelled.
e  After downloading, the instrument will operate with the settings of the new map just loaded.
e  Remove the key on completion of the operation.

(°) if the string Err / dLn (download from reset) appears:
. Check that the key is connected to the device
. Check the Multi Function Key — Energy ST500 connection (check the TTL cable)
e  Check that the key is compatible with the device
. Contact Eliwell technical support.



23.6 Reset alarm log (folder EUr)

Press [esc + set] in the main screen.
The label ‘PAr’ will appear. Scroll with ‘UP’ and
See 1-4 ‘DOWN’ to find thg ‘FnC’ label. .
Press ‘set’. The label ‘dEF’ will appear. Scroll with
‘UP” and ‘DOWN'’ to find the ‘EUr’ label.

e

t Press the “set” key for 3 ds [set
- - ress the “set” key for 3 seconds [set]
i ] -

8 &
_.:,m HE S w=y | The ‘YES’ label appears to indicate that the alarm log
L]

e i m has been deleted.
L N =




24 ELECTRICAL CONNECTIONS
'a 24.1

IMPORTANT!
Switch off the device before working on the electrical connections. All electrical work must be performed by a
qualified electrician. To ensure proper connections, the following warnings must be observed:

e  Power supply .

. Use cables of the right size for the terminals used.

e  Separate the cables of probes and digital inputs from inductive loads and high voltage connections to prevent
any electromagnetic interference. Do not place probe cables near any electrically devices (switches, meters, etc.)
Make connections as short as possible and do not wind them around electrical connected parts.

Do not touch electronic components on boards to prevent the build up of static electricity.

Eliwell supplies the high voltage cables to connect the device to loads - see Accessories chapter.

Eliwell supplies the signal cables to connect the power supply, probes, digital inputs, etc. See the Accessories
chapter.

e  The device must be connected to a suitable transformer that complies with the specifications provided in the

Specifications chapter.

General warnings

24.1.1 Power supply - High voltage inputs (relay)
E Do not exceed the maximum permitted current; for higher loads, use a contactor with sufficient power capacity.

Warning!
Make sure that power supply is the correct voltage for the device.

24.1.2 TRIAC
The TRIAC (TC1) output, when partialized, suppresses the half-wave at the zero-crossing.

24.1.3  Analogue inputs-Probes

Temperature | The temperature probes have no characteristic insertion polarity and can be extended using standard bipolar cable (note
a probes that extending cables can affect the performance of the device in terms of electromagnetic compatibility: take great care
with the wiring).

Warning!
Pressure probes | Pressure probes have a specific insertion polarity which must be observed.

Signal cables (temperature/pressure probes, digital inputs, TTL serial) must be cabled separately from high voltage cables.
Eliwell supplied cables are recommended. Contact Eliwell sales department for item availability.

2414 Serial connections

2415 TTL connection (COM 1)

TTL (COM 1) | Use a 5-wire TTL cable up to 30cm in length.
An Eliwell-supplied TTL cable is recommended. Contact Eliwell sales department for item availability.

24.2 Circuit diagrams

Circuit diagram key

. 12~ 12Vac power supply

. 5= Auxiliary 5Vdc 20mA max supply

. 12= Auxiliary 12Vdc supply

. DO1..D04, DO6  2A - 230Vac high voltage relay outputs

. N Neutral

e TCI TRIAC 2A 230Vac high voltage output

e AO1 PWM low voltage analogue output (SELV (§))

e AO2 PWM low voltage analogue output (SELV (§))

e AO3 Low voltage analogue output (SELV (§)) 0..20mA / 4..20mA / 0..1V / 0..5V / 0..10V
e DO5 Open Collector low voltage output (SELV (§))

° DI1...DI5 No voltage digital inputs (°)

o All.AI2 NTC* / Digital Input configurable analogue inputs***

o AI3.LAI4 NTC / voltage, current** / Digital Input configurable analogue inputs***
e GND Ground

e KEYB Remote keyboard (KEYBoard) (100mt max)

. TTL (COM 1) TTL serial for connection to Multi Function Key / Param Manager
e  *SEMITEC 103AT type (10KQ / 25°C)

e  **4 _20mA current or 0..5V / 0..10V / 0..1V voltage input or no-voltage digital input
. ***no voltage digital input

. (°) closing current for 0.5mA ground

. (§) SELV: (SAFETY EXTRA LOW VOLTAGE)
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24.2.3 Examples of low voltage input/output connection

24.2.3.1 Example of current/voltage input connection

current
@ Transducer 4...20mA @ EWPA 4...20mA
. WHITE
i E | | g I
BROWN

12~ [5V= [DO5 |GND| Al4 | AI3 | Al2 | Al

12~112= (AO1|ID5 |ID4 | ID3 | ID2 | ID1

voltage

(V) Transducer 0-1V
W) Transducer 0-5V
(¥ Transducer 0-10V

12~ |5V= [DO5 |GND| Al4 [ AI3 | AI2 | Al

12~ (12= [AO1|ID5 | ID4 | ID3 | ID2 | ID1

24.2.3.2 Example of NTC/DI input connection

Example of low voltage input/output connection

321

12~ | 5V= [DO5 [GND | Al4 | AI3 | A2 | AN Mooo
f—c—

12~ [12= [AO1|ID5 | ID4 [ ID3 | ID2 | ID1 KEYB

-

Analogue outputs AO1 - AO2 - AO3 see Installation configuration (Par/CF folder)
chapter Analogue output configuration section

Digital output D05 see Digital Output Configuration

KEYB : see connecting remote keyboard (100mt max)

Energy ST500
140/174



24.2.3.3 Example of A01 connection

Example of connection with 1 CFS fan module

Example of connection with EXP 211

Do oM | o | g | an

AOR

D% | Ded | DHD || D43 | Da0

13- | e [0S IS | Ak | AL [ [ |
| —f

| i3 | o | oot

ST500 output | CFS EXP211
AO1 PWM //
12V GND //

24.2.3.4 Example of A02 - AO3 connection

Example of ST544/C connection with 2 CFS / 1 CFS fan modules + EXP 211

Example of ST543/C connection with 1 fan module or EXP 211

[T :i E o
P P
[ [t
Tame RN sTseac .I Tamo TRiam STSANC .I
[} ang P E ing
A1 A1
**N.B: 0-10V /4..20mA output are alternatives
Analogue output | Terminal no. Description
AO2 1 PWM
AO2 2 GND
AO3 3 0-10V**
AO3 4 4...20mA**




24.2.3.5 Example of DO5 connection

Example of connection with EXP 211

24.2.4

S-'h'-m; LE] -’I-I-l-ll-l.':

—
T | |2l A | IDHEY mlﬂl‘

Example of connection of high voltage outputs

| —
2 |

AL3 | AiA

Example of connection of high voltage outputs

N DO1 DO2 TC1 N DO3 DO4
]

P &

[ofefr]e]s]e]

3

T\TK\ TK\

@

Example of model with TRIAC




25 MECHANICAL ASSEMBLY

The keyboard is intended for panel-mounting (see diagram).
Make a 29x71 mm hole and insert the instrument; fix it with the special brackets provided.

Do not mount the device in damp and/or dirt-laden areas; It is suitable for use in places with ordinary or normal levels of
pollution. Keep the area around the device cooling slots adequately ventilated
The TTL serial is on the left side of the device.

Example of panel mounting. Panel-mounted ST500

-
-|‘ ..I
Fl 4 ."-..
I e . .
| 2
RIS %
I.- ..\_\‘
o Ty
i fil
et
f S
e

Example of panel mounting - side view Removing the device from the panel - side view

Panel cut-out

™m
— EOOOOO
b
& - 4--—--—————= L
C——yC———
-
7 —

ey
(A) PANEL THICKNESS 0.5-1-1.5-2-2.5-3 mm

Energy ST500
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26 TECHNICAL DATA

26.1 General specifications

Standard Min. Max.
Power supply voltage 12V~ 10.8V~ | 13.2V~
Power supply frequency 50Hz/60Hz - -
Consumption 5VA — —
Insulation rating 2 — —
Ambient operating temperature 25°C -10°C 60°C
Ambient operating humidity (non-condensing) 30% 10% 90%
Ambient storage temperature 25°C -20°C 85°C
Ambient storage humidity (non-condensing) 30% 10% 90%
Classification
The product complies with the following EN 60730-2-6
European Community Directives and complies with EN 60730-2-9
the following harmonised regulations
Use Operating (not safety) device for incorporation
Assembly Panel support
Type of action 1.C1Y
Pollution class 2
Overvoltage category To meet system needs
Nominal pulse voltage 2500V
Digital outputs Refer to the label on the device
Fire resistance category D
Software class A

Energy ST500
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26.2 1/0 features
Type Label Description Models
o DI1 DI2 DI3 | 5 no-voltage digital inputs
Digital inputs DI4 DI5 Closing current for ground: 0.5mA All models
DO1 D02 4 x 2A 250V~ relays;
High voltage digital DO3 DO4 All models
outputs
ST551/C
DO6 1 x 2A 250V~ relay; ST552/C
ST553/C
1 2A TRIAC, max 250V~
High voltage analogue 1% full scale accuracy ST542/C
output TC1 Resolution 1% ST543/C
Remote control switches downstream from the ST544/C
Triac are NOT permitted.
1 PWM / Open Collector output
PWM
AO1 resolution: 1%
Low voltage (SELV) PWM / Open Collector All models
analogue outputs Nominal range 0...16.9V= (12V~ rectified)
Closing at 12V=
**Max current35mA min load of 6000hm @12Vcc)
1 PWM / Open Collector output
PWM ST543/C
A02 Resolution: 1% ST544/C
PWM / Open Collector
Nominal range 0...16.9V= (12V~ rectified) ST552/C
Closing at GND ST553/C
Low voltage (SELV)
analogue outputs **Max. current 35mA (min. load of 6000hm @12Vcc)
1 x 0-10V / 4.20mA output
1% full scale accuracy
AO3 Resolution 1% _ ST544/C
. 0...10Vcc output, max 28mA @10V (min.
heater load 5000hm). ST553/C
e 4..20mA output, max. load (max. heater
load) 3600hm
2 NTC 103AT 10kO temperature inputs, measurement
range -50°C + 110°C;
2 configurable inputs:
a) NTC temperature
measurement range -50°C + 99.9°C;
b)  4..20 mA current input/0-10V/0-5V/0-1V
Al1 A2 voltage input measurement range -50.0 +
Analogue inputs +99.9; All models
Al3 Al4 Accuracy: 1% full scale (2% full scale for 0-1V voltage
input)
Resolution: (@) 0.1°C (b) 0.1°C/bar
Input impedance (b):
e  0-10V and 0-5V: 21KOhm
. 0-1V: T0KOhm
e  4.20mA: 1000hm
Analogue inputs Al5 :n)e(a'\slzfe:noe3rﬁ-rr¢1r?gg-t5e0r?g irgt;;gcl?put, On remote keyboard
Open Collector low
voltage (SELV) digital DO5 1 Open Collector output All models

output

**Max. current 35mA @12Vcc

** Outputs AO1, AO2 and DO5 will not activate at the same time with currents greater than 20mA




26.3 Mechanical specifications

1 x 9-way snap-on AWG 16-28 high
voltage connector
To be used with COLH00000100 All models
e 1 x 16-way snap-on low voltage,
4.2mm pitch AWG 16-28 connector
To be used with COLV00000100
. 1 x JST 3-way remote keyboard
. e  To be used with COLV00033200
Terminals and connectors
. 1 xJST 2-way connector ggﬁ;g
To be used with COLV00022100 ST552/C
ST553/C
° 1 xJST 4 -way connector
- ST544/C
To be used with COLV00042100 ST553/C
Container Container: PC+ABS .p_lastic _resin with VO
flammability rating
26.4 Display and LEDS
Display and leds e 4 or 3 digits + sign; All models
. 18 LEDs
Keys UP DOWN o 4 keys All models
set esc
26.5 Serials
Serials TTL (COM1) . 1 TTL serial All models

26.6 Transformer

The instrument must be connected to a suitable current transformer with the following features:

. Primary voltage:
Secondary voltage:

L]
e Power supply frequency:
L]

Power:

depending on requirements of individual device and/or country of installation

12V~
50/60Hz
min. 5VA




26.7

Mechanical dimensions

Wi 70mm N
A ”tL‘
000000000000
A
© P R 71mm N
— = =
) 4 = = =
e= —/
V) 74mm » V) 59mm =
4
el O O W=
5 £ || I
D D ———
, —
Length (L) mm Depth (d) Height (H) mm
mm
Front panel 76.4 // 35 (+0.2mm)
Space required 70 67 26
// 58 connectors excluded //
Hole for panel wall-mounting 71 // 29 (+0.2mm /
-0.1Tmm)




27 DEVICE OPERATION

Permitted use

This product is used to control centralised air-conditioning units

For safety reasons the instrument must be installed and used in accordance with the instructions supplied. Users must not
be able to access parts with dangerous voltage levels under normal operating conditions. The device must be suitably
protected from water and dust according to the specific application and only be accessible using special tools (except for
the front keypad). The device can be fitted to refrigeration equipment for household and/or similar use. It has been tested
and in safety terms, conforms to applicable harmonized European standards.

Unintended Use

The use of the unit for applications other than those described above is

forbidden. It should be noted that the relay contacts supplied with the device are functional and therefore may be subject
to fault.

Any protection devices required to comply with product requirements or dictated by common sense due for obvious
safety reasons should be installed externally.

28 RESPONSIBILITY AND RESIDUAL RISKS

Eliwell shall not be held liable for any damage incurred as a result of:

. installation/use other than those intended, and, in particular, failure to comply with the safety instructions specified
by applicable regulations and/or provided in this document;

. use with equipment which does not provide adequate protection against electric shocks, water and dust under the

effective conditions of installation;

use with equipment which permits access to hazardous parts without the use of tools;

installation/use with equipment which does not comply with current regulations and legislation.

29 NON-LIABILITY CLAUSE

This document is exclusive property of Eliwell Controls srl. and cannot be reproduced and circulated unless expressly
authorized by Eliwell Controls srl

Although all possible measures have been taken by Eliwell Controls srl L. to guarantee the accuracy of this document, it
does not accept any responsibility arising out of its use.

30 DISPOSAL

The appliance (or the product) must be disposed of separately in compliance with the local
standards in force on waste disposal

Energy ST500
148/174



31 DEVICEMANAGER

The Device Manager software uses the TTL serial connection of the SB600 to simplify and aid in installing and managing
the SB600

Main features

Device parameters management.

Real-time monitoring and recording of system variables.
Device alarms records management.

Firmware updating.

All basic components required for the use of DeviceManager are described below.

31.1.1 Device Manager software component

The software has a graphic user interface, which is described in the DeviceManager manual.
The Device Manager software supports both Eliwell and Modbus protocols.
The functionalities available to the customer depend on which Device Manager hardware interface he/she has purchased.

31.1.2 Device Manager interface component

The USB/TTL hardware interface, used in association with the software package, enables:
. use of the software itself.
e  connection to devices for controlling them.
e  connection to the Multi Function Key component.

There are three different types of interface, corresponding to three user levels:
. DMI 100-1 END USER.
e  DMI 100-2 SERVICE.
. DMI 100-3 MANUFACTURER.
Depending on the type purchased, the client has access to the functions described above.

31.1.3 Multi Function Key Component

This is a memory device, which enables:
. updating the device's parameter values.
. updating the device's firmware.
e  downloading parameter values from the device.
. downloading the alarms records from the device.

For more details

--> See manual

8MAX0219 Device Manager

X =01IT;1EN; 2 FR; 3 ES; 5 DE; ARU

The TTL serial - referred to also as COM1 — can be used to configure parameters with Device Manager software using the
Eliwell protocol.

Study the following tables:

Parameter Description velne
0 1
CF54 Select COM1 (TTL) protocol Eliwell Modbus
Parameter Description LS
CF55 Eliwell protocol controller address
CF56 Eliwell protocol controller family 0...14

Energy ST500
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32 PARAMMANAGER

The TTL serial - referred to also as COM1 — can be used to configure parameters with Param Manager software using the
Eliwell protocol.

Study the following tables:

Parameter Description L
0 1
CF54 Select COM1 (TTL) protocol Eliwell Modbus
Parameter Description LEL
CF55 Eliwell protocol controller address
CF56 Eliwell protocol controller family 0...14

The connection diagram for Param Manager is shown below:***

FIGURE A
Connection to PCInterface / PC to use Param Manager installed in the device
Single via TTL

FCintarfaca2 150

:

External Supply 124-

PC

wilm Param Managar
goftware package

The power supply for Energy ST500 must be:
e from a suitable external power unit (see Figure A).
e via PClnterface (°)

(°) IMPORTANT!

Use a 12V supply only (+12V Out, - terminals) as indicated in Figure B.
Do NOT supply via TTL.

FIGURE B
ST500 power supply via PCinterface2150

Supply 12\-
= | -7 T
Ll T
2158 SR —
Eped deka =
| - 5V MOT FOR SUPPLY
TIL CABLE

(°°) IMPORTANT!




Param Manager
models

To avoid to supply power through TTL
cut the 5V wire from TTL cable as indicated in Figure C.

FIGURE C
TTL cable

W 2
TTL CABLE
5V NOT FOR SUPPLY

Param Manager models

There are two Param Manager models:

e  ST54x for all models with 4 relays + triac;

. ST55x for all 5-relay models.
The difference between the two maps is the presence of parameters relating to the configuration of analogue outputs /
TRIAC. Study the table below:

Parameter visible
Param manager model CF33 CF36 CF39 CF42 | CF50
ST54* ° ° ° °
ST55* °

Example CF54=0
If the protocol set in parameter CF54 - “COM1 protocol” = 0 (Eliwell), run Param Manager.***
If CF54=0, parameters CF55 and CF56 have a meaning - see the table at the beginning of the section.

Example CF54=1
If on the other hand the protocol set in parameter CF54 — “COM1 protocol” = 1 (Modbus) follow the steps outlined
below:
. Connect Energy ST 500 to PC Interface / PC as shown in Figure A.
. Run Param Manager.
e The icons at the top right show the situation resulting from the key and device autodetect***: if this fails, these
icons will be crossed with a red bar (see Figure).

|— Com2 -||— Ki—”—ﬁddr—”: Oew
. To start communication with Energy ST500, simply double-click the “Dev” (Device) icon and switch on Energy ST
500 at the same time.

N.B: The device, even when configured for the Modbus protocol, will recognize that it is connected with Param Manager
software and will communicate with the Eliwell protocol.

Once parameters have been programmed, switch off the device then switch it back on again to communicate using the
Modbus protocol. PS In this case, do NOT modify the value set in parameter CF54 with Param Manager.

For more details --> See manual
e  8MA00006 Param manager ITA
e  8MA10006 Param manager ENG



33 SUPERVISION

The TTL serial - referred to also as COM1 — can be used to configure the device, parameters, states, and variables using the
Modbus protocol.

See the following tables:

Parameter Description s

CF54 Select COM1 (TTL) protocol Eliwell Modbus

To configure the device with Modbus, set CF54=1 (Modbus protocol)

Parameter Description Range /values

CF63 Modbus protocol controller address 1...255

0=1200 baud
1=2400 baud
2=4800 baud
3=9600 baud
4=19200 baud
5=38400 baud
6=58600 baud
7=115200 baud

CF64 Modbus protocol Baudrate

0= STX
1= EVEN
2= NONE
3=0DD

CF65 Modbus protocol parity

33.1 Configuration with Modbus RTU

Modbus is a client/server protocol for communication between network linked devices.

Modbus devices communicate using a master-slave technique in which a single device (the master) can send messages.
All other devices in the network (slaves) respond by returning the data required to the master or executing the action
indicated in the message received. A slave is defined as a device connected to a network that processes information and
sends the results to a master using the Modbus protocol.

The master can send messages to individual slaves or to the entire network (broadcast) whilst slaves can only reply to
messages received individually from the master.

The Modbus standard used by Eliwell uses RTU coding for data transmission.

33.1.1 Data format (RTU)

The data coding model used defines the structure of messages sent to the network and the way in which the information
is decoded. The type of coding selected is generally based on specific parameters (baud rate, parity, etc)*** and some
devices only support specific code models. However, the same model must be used for all devices connected to a Modbus
network.

The protocol uses the RTU binary method with the following bytes:

8 bits for data, even parity bit (not configurable), 1 stop bit.

***configurable via parameters CF63, CF64 and CF65 — see table at beginning of this section.

N.B.: transmission speed must be set at 9600 baud.
Every aspect of the device can be configured via parameters.
They can be modified by means of:
e Instrument keyboard
e Multi Function key
e by sending data via the Modbus protocol straight to individual instruments, or via broadcast, using the address 0
(broadcast).

Energy ST500
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The connection diagram when using Modbus is shown below.

ModBus - device connection diagram ModBus - multiple devices connection diagram
Single via TTL via RS485

PC
with ModBLIS
softwana packans
PC connection / Interface RS232 cable
Device / Bus Adapter connection 5-wire TTL cable (30cm) in length (other
measurements/lengths available).
Bus Adapter BA150
Bus Adapter / Interface connection RS485 cable
shielded and twisted (example: Belden
model 8762)

33.1.2 Modbus commands available and data areas

The commands implemented are:

Modbus command Description of command

3 Read multiple registers on Client side
16 Write multiple registers on Client side
43 Read device ID

DESCRIPTION

Manufacturer ID

Model ID

Version ID

Length restrictions

maximum length in bytes of messages sent to device 30 BYTES
maximum length in bytes of messages received by device 30 BYTES

Read example
Multiple read of 2 real setpoints

Field Decimal Hex Dimension
Device address (slave): 1 0x01 bytes
Read command code: 3 0x03 bytes
Start address: 740 0x02E4 Word
Number of registers (words) to read: 3 0x0003 Word

The full command to be sent to the device will therefore be:

TX: 01, 03, 02, E4, 00, 03, 44, 44

Where 44 44 is the packet CRC (check error field)

The reply from the device will be:

RX: 01, 03, 06, 00, 78, 00, 00, 01, 90, 80, 83.

Supposing that the data in registers identified in the device are (in hex):

Address 0x02E4 => data: 0x0078 = 120 = 12.0 °C Real setpoint for Cooling;

Address  0x02E5 => data: 0x0000 address not used;
Address 0x02E6 => data: 0x 0190 = 400 = 40.0 °C Real setpoint for Heating;



Write example, 1
Configuration of COOL operating mode
Write value 8 to word for remote commands at address h2BF

Field Decimal Hex Dimension
Device address (slave): 1 0x01 bytes
Write command code: 10 0x0A bytes
Write address: 703 0x02BF Word
Number of words to write: 1 0x0001 Word
Number of bytes (No. words x 2): 2 0x02 bytes
Value (word) to write: 8 0x0008 Word

The full command to be sent to the device will therefore be:
TX: 01, 10, 02, BF, 00, 01, 02, 00, 08, 9E, 99.

The reply from the device will be:

RX: 01, 10, 02, BF, 00, 01, 31, 95.

At the end of this operation, the device will switch to COOL mode (if enabled).

Write example, 2

Configuration of ON/OFF operating mode

Write value 128 to word for remote commands at address h2BF
The full command to be sent to the device will therefore be:
TX: 01, 10, 02, BF, 00, 01, 02, 00, 80, 9E, FF.

The reply from the device will be:

RX: 01, 10, 02, BF, 00, 01, 31, 95.
At the end of this operation, the device will toggle the On/Off state (if enabled).

The Ram variables that can be monitored and commands available are listed below.
Commands available:

Manual alarm reset

Change operating mode (Heat, Cool and St-By)

Switch device on/off
Enable defrost

Additional operations can be performed by following specific procedures:
. Read alarm log
. Change/set time
e Rest running time of compressor and pump outputs

Details to read alarm log

The alarm log EEPROM is saved in a circular buffer composed of logical 7-byte records in the following formats:

Bytes Bits Index Data Values
0 Bit 0 Alarm record free flag Must always be 0
1 Bit 1 Alarm state 0 = alarm reset; 1 = alarm current
2 Bit 2 Automatic reset alarm 0 = automatic reset; 1 = manual reset
0 3 -
4 -
5 - Not used
6 -
7 -
0 Bit 0 0+59 = minutes
1 Bit 1 >59 = undefined value
: g g:: § Start of alarm minute
4 Bit 4
5 Bit 5
6 Bit 0 0+59 = minutes
7 Bit 1 >59 = undefined value
? S:: § End of alarm minute
2 Bit 4
7 3 Bit 5
4 Bit 0 0+23 = hours
5 Bit 1 >23 = undefined value
6 Bit 2 Start of alarm hour
7 Bit 3
3 0 Bit 4




Bit 0 0+23 = hours

Bit 1 >23 = undefined value
Bit 2 End of alarm hour
Bit 3
Bit 4

Bit 0 1+31 = day

Bit 1 0 o >31 = undefined value
Bit 2 Start of alarm day
Bit 3
Bit 4

Bit 0 1+31 = day

Bit 1 0 o >31 = undefined value
Bit 2 End of alarm day
Bit 3
Bit 4

Bit 0 0+23 = hours

g:: ; Start of alarm month P28 = Wiei i e

Bit 3

Bit 0 0+23 = hours

g:: ; End of alarm month >23 = undefined value

Bit 3

Bit 0 0+99 = alarm code
Bit 1 >99 Not permitted
Bit 2
Bit 3
Bit 4
Bit 5
Bit 6
Bit 7

Alarm code

N BR|W|IN|=|O|N|O|UR|WIN|=O(N[O(UVRWIN|(=O|N[O|UIR|W|IN|—

To identify the index of the first record present, read variable PntStorAll at the address h82C1
To identify the number of records present, read variable NumStorAll at the address h82C2

TX: 01, 03, 82, C1, 00, 02, BD, 8F.
RX: 01, 03, 04, 00, 27, 00, 27, 0A, 22.

Address 0x82C1 => data: 0x0027 = index of first record (the most recent);
Address 0x82C2 => data: 0x0027 = number of records present (39);

To calculate the address of the most recent record:
Address EUOO = 50432 + (N-1)x7 = 50432 + 38x7 = 50698 (0xC60A)

Read EUO0O
TX: 01, 03, C6, 0A, 00, 07, 18, 82.
RX: 01, 03, OE, 00, 02, 00, D6, 00, EF, 00, BE, 00, 00, 00, 04, 00, 3C, C9, F3.

Address OxC3FD => data: 0x0002 = Byte 0 of alarm log record;
Address 0xC3FE => data: 0x00D6 = Byte 1 of alarm log record;
Address OxC3FF => data: OxO0EF = Byte 2 of alarm log record;
Address  0xC400 => data: OxO0BE = Byte 3 of alarm log record;
Address 0xC401 => data: 0x0000 = Byte 4 of alarm log record;
Address 0xC402 => data: 0x0004 = Byte 5 of alarm log record;
Address 0xC403 => data: 0x003C = Byte 6 of alarm log record;
Alarm record free flag =bo0 =0

Alarm state =b1 =1

Automatic reset alarm =b0 =0

Not used = b 00000 =0

Start of alarm minute =b 010110 =22

End of alarm minute=b 111111 = 63 (undefined)

Start of alarm hour =b 01110 =14

End of alarm hour =b 11111 = 31 (undefined)

Start of alarm day =b 00010 =2

End of alarm day = b 00000 =0 (undefined)

Start of alarm month =b 0100 =4

End of alarm month =b 0000 = 0 (undefined)

Alarm code =b 00111100 =60

The result shows that on EUOO there is an Er60 that started on 02/04 at 14.22 and it is still active.

To read EUO1, the address is determined as follows:
Address EUO1 = Address EUOO - 7 = 50698 - 7 = 50691

To read EU02, continue by subtracting 7 from the address EUO1 and so on.



N.B.: The minimum limit is the address 50432 after which, any other alarms still to be read will start again from 51125 (the
buffer is circular and after the 99th record, the oldest ones are rewritten).

Reading time changes/settings

To READ the time, address the structure DataVisu to address h82AA.

Measurement Address Size

0: seconds h82AA bytes
1: minutes h82AB bytes
2: hours h82AC bytes
3: day of week h82AD bytes
4: day of month h82AE bytes
5: month h82AF bytes
6: year h82B0 bytes

Details to read/set the time

To write the time, address the DataWrite structure to h82B8
Write the seconds byte last!

Example: configuring the time 11:33 on 09/01/15

Field Address Decimal Hex Dimension
0: seconds H82B8 0 0x0000 bytes
1: minutes H82B9 33 0x0021 bytes
2: hours H82BA 11 0x000B bytes
3: day week H82BB - - bytes
4: day month H82BC 09 0x0009 bytes
5: month H82BD 1 0x0001 bytes
6: year H82BE 15 0x000F bytes

N.B.: Write the seconds byte last!

Write sequence:
Write a word of 33 at the address H82b9
Write a word of 11 at the address H82ba

TX: 01, 10, 82, B9, 00, 02, 04, 00, 21, 00, 0B, 51, DA.
RX: 01, 10, 82, B9, 00, 02, B8, 55.

Write a word of 09 at the address H82bc
Write a word of 1 at the address H82bd
Write a word of 15 at the address H82be

TX: 01, 10, 82, BC, 00, 03, 06, 00, 1C, 00, 03, 00, 07, E3, D2.
RX: 01, 10, 82, BC, 00, 03, 69, 94.

Write a word of 00 at the address H82b8

TX: 01, 10, 82, B8, 00, 01, 02, 00, 00, 1F, 20.
RX: 01, 10, 82, B8, 00, 01, A9, 94.

Details to reset running time
To read and/or clear running time, address the counters in the device's EEPROM and RAM

STCPOreFunz[0] to the address h2F1 Running time CP1 (in Ram)
STCPOreFunz[1]  to the address h2F3 Running time CP2 (in Ram)
STPMOreFunz[0] to the address h2FB Running time P1 (in Ram)
STPMOreFunz[1] to the address h2FD Running time P2 (in Ram)

EE_OreFunzCPO  to the address h4461 Running time CP1 (in EEPROM)
EE_OreFunzCP1  to the address h4463 Running time CP2 (in EEPROM)
EE_OreFunzP0 to the address h4471 Running time P1 (in EEPROM)
EE_OreFunzP1 to the address h4473 Running time P2 (in EEPROM)

Multiple reading of running time CP to the RAM address h2F1
The full command to be sent to the device will therefore be:

TX: 01, 03, 02, F1, 00, 03, 55, 80.
RX: 01, 03, 06, 00, 07, 00, 00, 00, 06, 14, B7.

Address 0x02F1 => data: 0x0007 = 7 hours running time CP1;
Address  0x02F2 => data: 0x0000 = not used
Address 0x02F3 => data: 0x0006 = 6 hours running time CP2;

Clear time CP1 (in RAM and EEPROM)
Write 0 for running time CP at RAM address h2F1
TX: 01, 10, 02, F1, 00, 01, 02, 00, 00, 90, B1.



RX: 01, 10 02, F1, 00, 01, 51, 82.

Write 0 for running time CP at RAM address h4461
TX: 01, 10, 44, 61, 00, 01, 02, 00, 00, AA, 25.
RX: 01, 10, 44, 61, 00, 01, 44, E7.

Variables:
See Parameters chapter (PAr), Client table
33.2 Configuration of device address

The Device Number in a ModBus message is defined by the parameter CF63 — see table at beginning of this section.
The address 0 is used for broadcast messages that all slaves recognize. Slaves do not reply to broadcast messages.

33.2.1 Configuration of parameter addresses

The list of addresses is given in the Parameters chapter under the section headed Parameters Table / ADDRESS column
visibility (parameters addresses) and VIS PAR ADDRESS (addresses visibility parameters).

33.2.2  Configuration of variable / state addresses
The list of addresses is given in the Parameters chapter, under the section headed Client Table ADDRESS column.



34 ANNEXE A — MODELS AND ACCESSORIES

34.1 Models
34.1.1 ST500 Models
()]
&
b () () () () ()
] @ 0 on = ) 1) 1)
a — b v . ) ucw g,0 - ©
o £ c88 L] B5= »E>S HEL2S HLES |BR5£S
£ ¢ | EEr | BEr |g3Eijfs8 go% | 1233 B8t
= g o_§ oofo §°_'§o gogv éo%v é—%v QO%V
= e T 0 wn w
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o
(DO1...D04)
(DI1...DI5) (+ DO6) (TC1) (A01-A02) (AO3) (Al (DO5)
ST542/C* | ST54110411300 5 4 1 1 /! 242+ ¥xx 1
ST543/C | ST54120411300 5 4 1 2 // 2+2+T*xx 1
ST544/C ST54121411300 5 4 1 2 T** 242+ %xx 1
ST551/C ST55010411300 5 5 // 1 /! 242+ ¥x* 1
ST552/C | ST55020411300 5 5 /! 2 /! 2+2+7Kxx 1
ST553/C | ST55021411300 5 5 /! 2 1** 24247 %k 1

PLEASE NOTE: POWER SUPPLY 12V~

*/C RTC - Real Time Clock
**0...10V / 4...20mA

***4 analogue inputs on ST500 32x74 (2 NTC + 2 configurable ones) + 1 on remote LCD keyboard
SELV: SAFETY EXTRA LOW VOLTAGE

34.1.2 ST700 Models
(V]
o o (] v ,.%D [ [ )
(-] oo — -] -] -1)]
S — ,, o0 —_wne Y. ¥ n,0 Yum g © —_—— ©
o £ sS85 ] B52 | ®»5>S BE=2S HLLS [R5
3 2 Bae H2S | 228 | 28¢d e 2asg |B8sg
= £ SEChS 83< £33 | c388 czel cEol |B830L
g 2 o < B <°g <°% < % &
= a5 a5 v wv wv
=
o.
(DI1...DI5) (0815'0')84) Tc1) | (A01-A02) (AO3) (Al) (DOS5)
ST744/C | ST74121411400 7 4 1 2 %% 24+2+]%kx 1
ST753/C | ST75021411400 7 5 / 2 %% 24+2+]%kx 1

PLEASE NOTE:
e  ST744 POWER SUPPLY 12...24V~
e ST753 POWER SUPPLY 12...24V~ / 24V~

*/C RTC - Real Time Clock
**0...10V / 4...20mA

***4 analogue inputs on ST700 32x74 (2 NTC + 2 configurable ones) + 1 on remote LCD keyboard
SELV: SAFETY EXTRA LOW VOLTAGE
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35 ANALITIC INDEX

‘States’ menu; 17

5 relay model circuit diagrams; 139

Access to folders - menu structure; 14

Accessories; 161

ADAPTIVE (FOLDER PAR/AD); 77

Adaptive function; 77; 78

Adaptive function with hysteresis modification; 78

Adaptive function with setpoint and hysteresis
modification; 79

Adaptive function with setpoint modification; 77

Adaptive parameters (Ad); 106

Alarm acknowledgment (folder FnC/tA); 132

Alarm Display (AL); 20

Alarm events (EU folder); 25

Alarm parameters (AL); 106

Alarm table key; 88

Alarms; 85

ALARMS AND DIAGNOSTICS (FOLDER PAR/AL); 85

Always on digital mode; 47

Always on digital mode:Digital on request mode;
47

Always on modulating mode; 48

Analogue alarms; 87

Analogue inputs; 28

Analogue inputs: Configuration table; 28

Analogue inputs-Probes; 137

Analogue output configuration table; 33

Analogue output TC1 - AO1 AO2 : Configuration
table; 32

Analogue outputs; 37

ANNEXE A — MODELS AND ACCESSORIES; 160

Antifreeze operation with pump; 50

Antifreeze parameters with heat pump (AF); 106

ANTIFREEZE PARAMETERS WITH HEAT PUMP
(FOLDER PAR/AF) - ANTIFREEZE; 81

Automatic changeover; 40

Auxiliary electric heater parameters (HA); 7104

AUXILIARY ELECTRIC HEATERS (FOLDER PAR/HA);
66

Auxiliary heaters; 66

Block heat pump; 37

Block heat pump based on external temperature
and/or parameter; 38

Block heat pump from digital input; 38

BOILER (FOLDER PAR/BR); 67

Boiler in heating; 67

Boiler parameters (br) -boiler; 704

Change On/OFF state (folder FnC/St); 132

Circuit diagrams; 137

Circuit diagrams for 4 relay + TRIAC models; 138

Client Table; 728

Compressor OFF-ON timing; 44

Compressor ON-ON timing; 44

Compressor Parameters (CP); 100

Compressor switch on/off sequence; 45

Compressor timings; 42

COMPRESSORS (FOLDER PAR/CP); 42

Configuration of analogue inputs; 28

Configuration of analogue outputs; 31

Configuration of device address; 158

Configuration of digital inputs; 29

Configuration of digital outputs; 30

Configuration of parameter addresses; 7159

Configuration of variable / state addresses; 159

Configuration parameters (CF); 94

Configuration with Modbus RTU; 154

Connecting the Multi Function Key; 133

Continuous operation; 53

Continuous operation:Operation in response to
request; 54

Count mode; 71

Cross references; 6

Data format (RTU); 154

Decalibration of start defrost setpoint based on
external temperature; 72

DEFROST (FOLDER PAR/DF); 70

Defrost parameters (dF); 705

Defrost when compressor stops; 72

Device ‘OFF --> ‘On’; 9

Device ‘On’ --> ‘OFF’; 9

DEVICE OPERATION; 148

Digital alarms; 85

Digital inputs; 29

Digital inputs: Configuration table; 30

Digital operation on request; 47

Digital outputs; 30

Digital temperature control; 37

Display; 11

Display and LEDS; 146

Download from reset; 134

DYNAMIC SETPOINT (FOLDER PAR/DS); 74

Dynamic setpoint parameters (dS); 705

Economy function; 38

Electric heater parameters (HI); 703

ELECTRICAL CONNECTIONS; 137

End defrost; 72

End defrost diagram; 72

Entering a password (PASS folder); 24

ET(MT example; 79

ET<MT example; 77
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Example of AO1 connection; 141

Example of A02 — AO3 connection; 741

Example of automatic changeover based on
external air temperature; 40

Example of automatic changeover based on water
temperature; 40

Example of connection of high voltage outputs;
142

Example of DO5 connection; 742

Example of how to set the setpoint (SP); 20

Example of low voltage input/output connection;
140

EXP; 110

EXTERNAL CIRCUIT PUMP (FOLDER PAR/PE); 60

External circuit pump parameters (PE); 704

EXTERNAL EXCHANGER ELECTRIC HEATER
PARAMETERS (FOLDER PAR/HE) — ELECTRIC
HEATERS; 65

External exchanger electric heater parameters (HE);
104

EXTERNAL EXCHANGER FAN (FOLDER PAR/FE); 56

External exchanger heaters; 65

First switch on; 14

Fixed modification (decalibration) of the setpoint
(ds07 =1); 76

Folder visibility table; 726

FOR PARTIALIZED COMPRESSORS ONLY - Minimum
ON step during decrease in output (CP09); 44

FOR PARTIALIZED COMPRESSORS ONLY - Minimum
ON step during increase in output (CP08); 43

Function mode selection parameters (St); 700

Functions (FnC folder); 24

FUNCTIONS (FOLDER FNC); 131

General Description; 7

General specifications; 144

General warnings; 137

Hot Start function; 55

HOW TO USE THIS MANUAL; 6

I/0 features; 145

Icons for emphasis; 6

Integrated boiler; 69

INTERNAL CIRCUIT PUMP (FOLDER PAR/PI); 46

Internal circuit pump parameters (PI); 707

INTERNAL EXCHANGER ELECTRIC HEATERS
(FOLDER PAR/HI); 61

Internal exchanger heaters for antifreeze; 62

Internal exchanger heaters in integrated use; 63

INTRODUCTION; 7

Keys; 8

Keys — combined action; 70

Keys and associated functions; 8

LABEL; 109

LED: decimal point; 71

LED: States and Operating Modes; 12

LED: utilities; 13

LED: Values and Units of Measure; 13

LEDs and Display; 11

Limiting output to 50%; 45

Local On/OFF; 9

Low voltage (SELV) analogue output AO3:
Configuration table; 32

Main functions:; 7

Manual alarm acknowledgment and reset; 70

Manual defrost; 73

Manual defrost activation (folder FnC/dEF); 132

MECHANICAL ASSEMBLY; 143

Mechanical dimensions; 147

Mechanical specifications; 146

Minimum compressor ON time; 44

Minimum time; 77

Minimum time between switching off and on of
the same compressor (CP03); 44

Minimum time between the switching off of more
than one compressor (CP06); 43

Minimum time between the switching on of more
than one compressor (CP05); 42

Minimum time between the switching on of the
same compressor (CP04); 44

Modbus commands available and data areas; 755

Models; 160

Models and Features; 7

Modification (decalibration) of the setpoint based
on the dynamic setpoint input; 74

Modification (decalibration) of the setpoint based
on the dynamic setpoint input with Negative
(offset); 74

Modification (decalibration) of the setpoint based
on the dynamic setpoint input with positive
(offset).; 74

Modification (decalibration) of the setpoint based
on the external temperature; 75

Modification (decalibration) of the setpoint based
on the external temperature (dS07=0); 75

Modification (decalibration) of the setpoint based
on the external temperature
(dS07=0):Modification based on the external
temperature with negative offset; 75

Modification (decalibration) of the setpoint based
on the external temperature
(dS07=0):Modification based on the external
temperature with positive offset; 75

Modification based on the dynamic setpoint input
with negative offset; 74

Modification based on the dynamic setpoint input
with positive offset; 74

Modification of setpoint in heating; 78



Modulating operation on request; 49

MT; 77

Multi Function Key; 133

NON-LIABILITY CLAUSE; 148

OFF-OFF timing for more than compressor; 43

ON-ON timing for more than one compressor; 42

Operating modes; 39; 47; 53; 77; 82

OPERATING MODES — TEMPERATURE CONTROL
(FOLDER PAR/TR); 35

Operating modes:Always on digital mode; 47

OPERATING STATES (FOLDER PAR/ST); 39

Operating states table; 41

Operation in response to request; 54

Output for terminal; 34

Param Manager models; 7157

Parameters (folder PAr); 23

PARAMETERS (PAR); 93

Parameters / visibility table; 770

Parameters / visibility table, folder visibility table
and client table; 109

PARAMMANAGER; 149; 150

Periodical activation of the pump (Antilock); 51

Phase shift; 57

Pick-up; 57

Power failure during defrost.; 73

Power limitation — by external temperature (Cool
and Heat); 84

Power limitation — by high pressure probe (Cool
and Heat); 83

Power limitation — by low pressure probe (Cool and
Heat); 83

Power limitation — by temperature control probe
(Cool and Heat); 83

POWER LIMITATION (FOLDER PAR/PL); 82

Power limitation parameters (PL); 706

Power supply - High voltage inputs (relay); 137

Pressure probes; 137

Probe errors table; 97

Programming menu; 23

Proportional temperature control; 35

Proportional temperature control in COOL mode;
35

Proportional temperature control in COOL
mode:Proportional diagram in COOL; 35

Proportional temperature control in HEAT mode
(HEAT PUMP); 36

Proportional temperature control in HEAT mode
(HEAT PUMP):Proportional diagram in HEAT; 36

Protection; 80

Pulse length; 57

Real time ET; 77

RECIRCULATION FAN (FOLDER PAR/FI); 53

Recirculation fan parameters (FI); 702

References; 6

Regulation algorithm in cool mode; 35

Regulation algorithm in heat mode; 36

Relay and open collector output: Configuration
table; 317

Reset alarm log (folder EUr); 136

RESPONSIBILITY AND RESIDUAL RISKS; 148

Safety timings; 42

Secondary (external) exchanger fan parameters
(FE); 102

Serial configurations — Protocol parameters; 33

Serial connections; 137

Serials; 146

Setpoint modification incooling; 77

Setpoint regression; 79

Setting the clock (CL); 18

Settings during antifreeze; 62

ST500 Models; 760

ST700 Models; 760

Start defrost; 71

Start defrost diagram; 71

Start defrost temperature offset; 71

SUPERVISION; 154

Switch on/off sequence of compressors in twin
compressor installations.; 45

Switch on/off sequence of partializations in single
compressor installations.; 45

SYSTEM CONFIGURATION (FOLDER PAR/CF); 28

Table of Alarms; 87; 88

TECHNICAL DATA; 144

Technical data:; 7

Temperature control differential; 37

Temperature control parameters (tr) — temperature
controller; 99

Temperature probes; 137

Transformer; 146

TRIAC; 137

TTL (COM 1); 137

TTL connection (COM 1); 137

Type of compressors; 42

Typical applications:; 7

Unvaried sequence; 45

USER INTERFACE (FOLDER PAR/UI); 8

User interface parameters (Ul); 98

Using the Multi Function Key (folder FnC/CC); 133

View and Reset compressor/pump time; 22

View Inputs/Outputs (Ai, di, AO, dO); 17
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