IVET

INTEI._I_IF’I_/C\LNT

INTELLLIPLLANT

CLIVET

USER MANUAL

MU22B008GB-03

09/09/2022



INTEI_I_IF’I_/C-\NT

Main start-up page

Intelliplant is displayed on a touch screen platform inside the electrical cabinet.

When logging in for the first time, you are asked to enter your user name and password: there is a default account.

Once the user and password have been entered, the main start-up page, which is the “Plant Dashboard”, opens and provides a global view of the
plant status.

The “Plant Dashboard” consists of 6 sections containing the information of a specific function.

Performances Unit detail V_Vat(—?r
Circuits
Plant status Graph Weather

From the “Plant Dashboard” you can access the other graphic pages by clicking the specific section.

If the specific section does not open, you must enable navigation via the App (see next section).
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E Accessing graphic pages via the App

Intelliplant's graphic user interface functions can also be accessed with “home” consisting of clickable buttons (apps) with specific functions.
The available apps can be accessed by clicking on the E icon in the top left corner.
The apps are divided into 2 categories:

Plant Room

End User Apps

Alarms

Q)

0&M Manuals

Favorites Dashboard Graphics Historian

I |||

Alarms Dashboard

q))) (N

Overrides Point Graphics

0

Schedules

Weather

0 0&M Manuals Schedules

3 =

Summary
.

Allows you to access the plant operation status
screens

Allows you to access the auxiliary functions

© Notes

The “Energy”, “Maintenance”,“Plant Schematics”, “Elfo Control”, “UTA” apps are optional.

The apps available depend on the type of user and the plant’s functions. Depending on the permissions assigned to the user, certain apps will be
visible.

The next page details the permissions of the intended users.



User management

This table shows the permissions of each user on the Apps (R =read, R/ W =read / write).

There are 2 categories of users used in the plant:

* Operator (Designer, Energy Manager)

« Administrator (Facility Manager, Plant Manager, Maintenance Head, Maintenance Operator)

The Operator has read-only permissions, while the Administrator has read/write permissions.

USER Designer | Energy Facility Plant Maintenance Maintenance
PAGE Manager | Manager Manager | Head Operator
Plant Dashboard R R R/W R/W R/W R/W
Plant Schematic R R R R R R
Units R R R/W R/W R/W R/W
Energy R R R R R R
Maintenance - R R R R R
Alarms - R R R/ W R/ W R/W
Emergency - -—- R/ W R/ W R/ W
Settings - - R R/W R/ W
Devices --- R R R R R
Parameters -—- R R R/ W R/W R/ W
Tools -— R R R/ W R/ W R/ W
Elfo Control — R R R R R
UTA --- R R R R R

INTEI_I_IF’I_/E\NT
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Units
|-
]

Units

General display of plant parameters:

Plant and unit performance

Plant control

Performance of the main plant variables over the last 12 hours
Water temperature for the different circuits or for domestic hot water
Weather

Energy
[ ZA

Energy

Displays the operation status of each unit and allows the main controls to be set:

Unit settings (manual, smart, heating/cooling setpoint, unit enabling/disabling, unit
cooling/heating)

Main operation data of the refrigeration circuits

Individual unit performance

Complete operation statuses

Hours of operation

Status and load of compressors for each circuit and power output in percentage

Shows the plant's energy consumption, specifically:

Plant performance
Performance of units only
Weather

Environmental indices
Pump absorption

Energy profile
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[ £ Maintenance

Provides information about the wear of the units by evaluating the operational status
in 3 areas: electrical, hydraulic, refrigeration.

L i Plant Schematic

Schematically displays the plant composition.

The devices can be heat pumps, pumping groups, primary/secondary circuit
pumps, primary/secondary circuit valves, storage tank, temperature probes,
pressure gauges. The diagram displayed varies according to the plant

composition.
settings - — o Notes Plams(ﬁam,,,
‘ < Settings The app is available in both desktop and mobile versions l

. R— Allows you to modify the general plant settings such as:
” e 1: +  Plant name

« Plant controller version and software version

* Modbus communication settings

« Sending emails about reports and alarms

» Specific control logics

» Logic activation of loops and pumping groups

« Section containing reports in PDF format
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[ Ll Devices

Plant device statuses and unit statuses are displayed such as:
« Temperature detected by temperature sensors in the plant
* Flow rates measured by flow meters

* Pressure measured by pressure gauges

[ /A Emergency

Pl w1 . Pumping group 1
o . Primary Loop 1
1 Regulation
o . Allows you to promptly intervene on pumps, pumping groups and valves in case of

emergency and/or danger and switches everything to manual control.

3 Manual command Cm

[ olf  Parameters

Pumplng Group 1 Scasors Control request

(D | veperane Peimary Laop 1
i o - - COED | st
s ~ | Allows you to change setting parameters concerning the operation of pumping
[ e — e groups, plant devices such as temperature sensors, flow meters and pressure
P ie ) srowies 2o zize (L) .ps
. gauges and specific plant control parameters.
-

P -

P pms e tua g
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[;\? Tools

Contains diagnostics tools:

* Readout of main information directly from the built-in controller
* Modbus verification tool

» Controller activation by the BMS

Displays information about:

« Plant State

« Plant Mode

« External Temperature

» Active zone and in which mode (heating / cooling / ECO / Comfort mode)
« EIf Fresh in operation and in which mode (heating/cooling)

® Notes
The application is not present if the Elfo Control system is not required.

It contains information about Air Handler Units like states, alarms, temperatures,
setpoint.

© Notes
The application is not present if Air Handler Units aren’t used in the plant.
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Alarms

Q)

Alarms
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Emies

@ eeto08

L1 Unit 3 - WSAN-XIN 30.2 | 001 - Alarms | 05 - Circuit 1
mewsiny

Feb 18 2027 12:00 om

Instructions: intervento protezion! Comgressore 1.,

O&M Manuals

Displays high priority shutdown alarms and/or warnings.
The information given is:

« Alarm code

« Alarm description (unit that generated it)

« Date and time of last event

* Priority

« Alarm description

— O&M Manuals —

2 Refresh
+ Add New

& Organize

Schedules

& All Resources

S Report

S Data Sheet

& Sequence of Operation

O&M Manuals

273

271

Contains documents that are useful in the plant, such as technical manuals, wiring
diagrams and so on.

§5|¢ 7 ¢ F[F[F[FEFFF|ES

Allows you to create a weekly time schedule for the plant, such as switching the plant
on/off, operation modes.

© Notes
The app is not present unless an hourly schedule of the plant is required.
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Pages in detalil
After logging in, the first page to be displayed is the “Plant Dashboard” and is common to all users.
Unit status |
Performance Section 1 l Section 1 Winter CHD
» ' Unit 1- WSAN-XIN 18.2 Unit 2 - WSAN-XIN 20.2 Unit 3- WSAN-XIN 30.2 Water tem eratu re
Plant Q: 24.8 kw | 11.0kw 943 . ) p )
performance - information and settings for
* I TR N Goves sasce B the primary circuit
0% 50%  — 0%
Efficiency ) y N

2.25 O oe oo 0o Q
Plant Status Last 12 Hours Today
Manual & B @ v )

. . 0 }F . QQ
Workin . 17% 17% 40 o 0, . -
’ - oL IR Atmospheric conditions
Plant ContrOI | _— e ., Ele A;I;Zd " Next Days
Design A Aocl;zd :: v q q / [ i T Wed Thu 1 Sat sun
Reset Alarms O o IPantroom | [ Pimay .Ul\lerWSA.IJnnGerIVSA.Plammum,. Secondary-L.SecnnuzL .unansA., '

Trend of the working conditions over the last 12 hours

10
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<\ Plant Performance

Performance Power input by
Power output by heating and
heating and —e = 27w H 10.2kwW cooling units and
cooling units other plant
components

Efficiency

2.23

Measured plant
efficiency

Displays the electricity consumption of all controlled users including primary, secondary and source pumps (if present), the power produced by the

units and the plant efficiency (updated every 10 seconds).

11
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<N Plant Status

Manual/scheduled plant
control setting

Plant Status

General plant status ———e Manual 2S¢ @ Plant status on/off

Actual plant capacity

Plant operation status | ———e Working |*] 26 S8

Required capacity

Priority alarms

Maintenance status SR E— -O-
Acked
Design A 070

Reset Alarms b

Warnings

Reset alarms

Represents the general operation status of the plant through graphic elements and icons.

12
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<X Additional information

» The general status can either be manual or scheduled:
if you choose “scheduled”, you must create a scheduler in the “Schedules” app in the “End User Apps” section;
if you choose manual, the plant can be controlled in local manual or remote manual.

If you choose local manual, the “State Control” parameter must be disabled on the “Tools” page in the “Control BMS” section and controlled from the

“Plant Status” card in the “Plant Dashboard”.

If, on the other hand, you choose remote manual, the “State Control” parameter must be enabled on the “Tools” page in the “Control BMS” section

and manual control from the “Plant Status” card in the “Plant Dashboard” will not work because the BMS will control the plant.
« The plant operation status can have 5 different values:
Starting..  : the plant has just been switched "ON" and there are no compressors on in the units
Stopping. : the plant switches from "ON" to "OFF"
working |+| :the plantis "ON" and at least one compressor is on
Idle  *++ - the plant is "ON" and there are no compressors on

oFF (') :the plantis switched off

13
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<N Units

Plant section ———eSection 1

Unit 1 - WSAN-XIN 18.2 Unit 2 - WSAN-XIN 20.2 Unit 3 - WSAN-XIN 30.2 Unit model

Unit efficiency ©2.68 2.50

N 11 1k

Actual unit
capacity

Capacity required
by the unit

Unit Maintenance status on

Alarm
signalling

Status/Mode the "Maintenance" page

“Up” arrow indicates the next unit to be switched on and
the “down” arrow indicates the next one to be switched off

Unit operation conditions.

14
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<N Additional information

 If the unitis next to be switched on, it will show one or at most 2 of these icons:
“  Loop DHW (domestic hot water)
“  Loop Hot
4h Loop Cold
4 Loop Recovery
A Loop Reversible

* |f the unitis next to be switched off, the icon is:

+ Unit off
« The unit status/mode is an indicator of its operation status/mode and can have the following values:
_ Cooling Only in a
OFF * Cooling Only % 4-pipe system *}B‘f Defrost
N Cooling + Heating in a _
@ Pump On P DHW / 4-pipe system 2% Heating + Recovery
Heating Only in a
- Heating Only . = J oy -~  Free Cooling alk Intellifrost
,Q\ @ 4-pipe system = gt

15
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<N Additional information

* |f the unitis disconnected, it is shown as follows:

Unit 2 - WSAN-XIN 20.2

16
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<N Water circuits

Circuit return
temperature

Section 1 Summer

Primary Loop 1 11.5°C fe 1350
S 00 » 72°C ¢» -

Plant section mode

___le Ifnoenergy meters are present

Set circuit temperature |

Primary Loop 2 448°C fe .
. % 50 # 413°C (> I v Load required by the plant
Setting control | d W
—® Power output in relation to
Primary Loop 3 69.8°C fe maximum power output

Type of loop | o noc g

Actual power output

%, Cool reversible circuit % Heat reversible circuit

Circuit supply |

temperature

* Cool only circuit -@- Heat only circuit
!il Domestic hot water

© Notes
If the unit is switched off, the icons turn grey and the section mode cannot be changed if the plant is controlled by BMS.

It shows the operation setpoints and the common supply and return temperatures of the primary loops, as well as the power output in real time.

17
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< Weather card

Today
)
Today's weather —o é Q
° Actual outdoor humidity
© 0
Actual outdoor temperature — </ °C 43 %R
Next Days
Wed Thu Fri Sat Sun Mon

Current week's weather
and average
temperatures

This card shows the actual outdoor weather conditions, and the predicted weather is provided by online services and is updated on an hourly basis.

18
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nits

Unit 1- WSAN-XIN 18.2 Section 1 Details
Temperature Air Outside 10.2°C
- - - Temperature Leaving Main 45.8°C
nablet
¥ 47.0°C Temperature Entering Main 453°C
Temperature Leaving Main 455°C
Temperature Entering Main 46.4°C . .
S
Unit settings | — 0. —— . - Main unit data |
——
Power Delivered Total 23.2kw
C) _‘©/_ * _“’_ Power Absorbed 6.1 kW
ON Smar-t 7 0 GC 47 (IJ °C Temperature Electrical Cabinet 0.0°C
State 1.00
Llnk tO the reViOUS QO /N0 Reset Alarms O . H
P —e 4 B > 3 Link to the next unit
unit
011 - Refrigerant Circuit 1 012 - Refrigerant Circuit 2 Performance Usage
LI) 0% Il 48% = Design Efficiency “
4.10
@ @ 23.2kW 6.8 kW
Starts Starts ®
1400 9268 Efficiency 486 h 102°C
Usage Hours Air Temperature

Zzug; ) Hours : 3 .41

Status and load of Unit Unit’s hours of
compressors for each circuit performance operation

Page containing the unit’s details, such as actual status with dedicated settings, circuit details, list of main unit values, performance and hours of
operation, and it is also possible to scroll through the units.

19
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Unit name and model

See "Additional information" in the
units section of the Plant Dashboard

—_— e I

See "Units" page ——eu:
' @)
Unit Status | ‘ON
¢y 0 O Notes |
ON OFF The cell is red If
the control is not
consistent with
@ @ the status
Eco PmpOn

—@Unit 1- WSAN-XIN 18.2 Section 1

- — = —
- ‘ Enabled (@)
47.0°C
I
—

27 %

o 2 -

Smart 7.0."0 47.0°C

Reset Alarms &

Cool setpoint |

Smart/Manual unit
control mode

Enables / Disables units

Seasonal Heating / Cooling mode

Heat setpoint

This card is dedicated to the unit’s details with related settings such as status, control mode, heating/cooling setpoint, unit enabling/disabling and the

signalling of any serious alarms or warnings.

20



<N Unit status and heating/cooling setpoint

Unit Status
Actual status — e Actual OFF
Command sent fromthe | ¢ smart OFF
control logic
Manual control selection |——e Manual OFF v
Cancel

Card dedicated to controlling the unit, where the choice is between
"Smart" or "Manual".

If you choose "Smart"”, this means that the unit responds to the
control logic commands.

The field for the “Smart” parameter is always read-only.

© Notes
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Setpoint
Temperature in Smart | o 470°C
mode
Temperature setpoint Manual - asc +

in Manual mode

Card dedicated to the unit’s heating or cooling setpoint.

The setpoint can only be changed in manual mode, because in
Smart mode the control logic takes care of the heating/cooling
setpoint.

For dual units there is a Master unit which is controlled by Intelliplant and configurable from the graphic interface, and a Slave unit which is controlled
by the unit’'s ecoshare and therefore configuration from the graphic interface is disabled.

21



< Unit details and circuit information
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Description |

Details l

Temperature Air Outside

Temperature Leaving Main
Temperature Entering Main
Temperature Leaving Main
Temperature Entering Main
Flow

Power Delivered Total
Power Absorbed

Temperature Electrical Cabinet

State

Navigation buttons

Values I

46.4°C
6.8 m*/h
23.2kw

6.1 kW

Card that displays the unit's operation values in real time

Compressor status

Circuit status Percentage of power output

011 - Refrigerant Cirquit 1 012 - Refrigerant Circuit 2
O 0% Il 48%
[ ]

Starts
9268

Hours

936 h

Number of
compressor starts

Compressor hours of
operation

The status of each circuit is shown and can either be switched off
(Refrigerant Circuit 1) or working (Refrigerant Circuit 2), while the

compressor status can be switched on or off @

22



<X Units performance and usage
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Design efficiency under real-time
working conditions

Performance

o~ Design Efficiency
410 Power

absorbed

Power
delivered

Efficiency

3.41

Unit efficiency measured in real time

Card displaying unit performance: unit efficiency is calculated every 10
seconds by the ratio of power output to power input and is compared
with the design efficiency. If the unit efficiency is much lower than the
design efficiency, there is a drop in unit performance and therefore a
unit intervention is recommended.

Usage

O

486 h

Usage Hours

10.2°C

Ajr Temperature

Ambient
temperature

Unit’s hours of operation |

Displays unit’s hours of operation and outdoor air temperature. The
hours of operation are important in determining the wear of the unit and
preventing it from breaking down as a result.

23
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Units Performance | Pumps Demand
Plant Performance Units Pslmwancs Pumps Demand l Today
QE 21.8 kW I!' 12.0 kW QE 21.8kW “ 10.8 kW b Qé
(1"_ Tow 3°C 86 %RH
- Weather Card
Efficiency Efficiency Power Absorbed Pumps Secondary
Plant Perfrormance |—* 1.82 202 Ca o2 Soh s e s
Environmental Figures Energy Profile Energy Absorbed
ﬁ _imv ree :
Environmental  |[—e @ 7. - Energy distribution
indices oln o e NN AR R RN RRAR
@ “’*_SS @ Total energy deliversd [cWh| @) Electic energy absorbed W] @ urits fown] @ Pumps [k

L L ]

Scroll buttons | Energy
profile

Page dedicated to consulting the energy profile of the plant

24
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<\ Units Performance

Units Performance

Power output of
the plant

Power input of units excluding
unit pumps

11
—.QE 21.8kw ! 10.8kW e

Efficiency

2.02

Efficiency |

Displays the electricity consumption and performance of the units, the power output of the plant, the power input of the units and the plant efficiency

(updated every 10 seconds).
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<\ Pumps Demand and Environmental Figures

Free energy

Pumps Demand Enviropmental Figures
% Energy Free
Power input of Power Absorbed Pumps Primary %; —_—
primary loop ¢ 1‘. 1.7 kw
Cost Energy
—e
Energy cost | 9 0.008 €/kwh
Power input of Ci Power Absorbed Pumps Secondary
secondary loop <« 0.Tkw Mass C 02

T

CO, reduction |

Card showing consumption by the pumps of the primary, secondary and

source circuits (if present).
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<\ Energy Profile and Energy Absorbed

Energy Profile Energy Absorbed

Last 24 Hours

Last 24 Hours

4=

e

50

30

20

12 14 16 18 20 22 00 0z 04 06 08 10

O Total energy delivered [kWh] . Electric energy absorbed [kWh] ® viitskwh] @ Pumps [kWh]

The heating and cooling energy produced in cooling (Total energy The card shows the breakdown of the energy absorbed by the units
delivered = light blue) or heating (Total energy delivered = orange) and pumping groups and is available on a daily, weekly, monthly and
conditions and the energy absorbed are graphically described and yearly basis.

updated every hour. There is a scroll bar because data is available on a

daily, weekly, monthly and yearly basis.
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See "Units" and "Additional
information” page

Electrical section
Diagnostics concern the electrical
components of the plant and units
such as sensors, transducers, etc.

Hydraulic section
Diagnostics concern the pumping
groups, water flow and temperature
and the At at the ends of the
exchangers

Refrigeration section
Diagnostics concern the
refrigeration circuit and the status of
the exchangers.

Unit 1- WSAN-XIN 18.2
— " 11
0%

0w
—e ; Electrical
‘ 100% ‘
_‘Q Hydraulic
‘ 100% \

_.* Refrigeration
‘ 88%

Section 1

Efficiency

Section details

Unit 2 - WSAN-XIN 20.2

Section 1

'—"—-I Efficiency
0% -
|“|\|
; Electrical
‘ 100% \
Q Hydraulic
‘ 100% \
* Refrigeration

' 20%

More Details

\I/

Q- indicates that no action is required as

only warnings are present.

The following conditions have been verified:

* Project conditions

« Efficiency measured in real time is in line
with theoretical efficiency

(3\ indicates that medium and/or serious
faults are present, requiring intervention by
specialised personnel.

This happens because the conditions
mentioned above have not been completely
fulfilled.

The gauge next to each section is coloured
according to the percentage of error out of
the total number of possible malfunctions in
each section.

0% = grey

1% to 33% = red

33% to 66% = yellow

66% to 100% = green

The page covers predictive maintenance of the individual units and of the entire plant: based on events, it is possible to prevent breakdowns or
intervene in time on possible malfunctions, in this case electrical, hydraulic and/or refrigeration malfunctions.

28
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Q More Details

Unit 1 - WSAN-XIN 18.2

Section 1

© Notes
Based on how many prediction are

:;:C::a' Bo o Info describing the prediction and in in reporting state, in «Plant
case of malfunction, possible Dashboard» page in «Plant

& Hydraulic solutions are suggested Status» section there is the icon

Prabes nt calfraed coc [ @ <(C) with the predictions

Minimum water flow rate oo G @ © number next to it or the icon
S Refrigeration Settings always with next to the predictions
Comgresso shortcycling N EX number in reporting state.

Thermostatic valve usage C1

Electrical check

The state is «inspect» or

Thermostatic valve usage G2 o= M @& «design» based on percentage of
Frequent defrostC1 oMe e Reset Maintenance Check? prediction in reporting state, on the
Frequent dsfrost C2 vMs 0 Reset Maintenance Check |_4 total :

Frequent defrost time-out C1 ‘Me e * 0% - 50% = design

Frequent defrosttime.out C2 ‘Ma o +  >50% = inspect

Crcit time balancing - Ms o For example in the first case, the

icon that will appear is _\©f_°

Design

Less Details

Pressing the "More Details" button takes you to a card like this one. It should be noted that the text of the section element and the parameter that
generates the signal are now coloured: green indicates correct operation, yellow indicates pre-alarm and lastly red indicates alarm. Next to each one is

the icon to reset the Maintenance Check, which must be carried out after any intervention, and the {c} icon to set the section elements.
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Electrical ;

Hydraulic Q

{3 Settings

Days Next Check 90 day

Electrical check

"Days Next Check" is a field where you can indicate how often the electrical part
should be checked. This should be done after maintenance has been carried
out. The main purpose of the Electrical check is to check for malfunctions
concerning the status of temperature sensors, pressure gauges, energy meters,
general status of the control box and terminal closures.

{&y Settings

Delta Temperature Limit 0.3°C

Time Stationary T min

Time Evaluation 2 min

Probes not calibrated

In this case the probes are checked to ensure that they are not incorrectly

calibrated. In order to say that the probes are correctly calibrated, there are 2

conditions to check:

» The difference between the temperatures of the probes measured at the ends
of the exchangers must be less than or equal to the "Delta Temperature Limit"
and must not be the same for a given time ("Time Evaluation")

« Compressors must be switched off and pumps switched on for a certain time
("Time Stationary").

{& Settings

Time Evaluation 10 min

Minimum water flow rate
It is reported if the flow rate of the unit falls below the minimum flow rate for a
certain period of time "Time Evaluation®.
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Refrigeration >k

{} Settings

Time Evaluation 20 min

Max Load Engage 10

Compressor short cycling

With the plant switched on, a check is made on how many times the compressor
is engaged in a given period of time «Time Evaluation». If engagements number
excceds the «Max Load Engage» limit, the reporting apears.

{} Settings

Time Opening 0 min

Time Running Compressor 10 min

Modulation Threshold 70 %

Thermostatic valve usage

Here an abnormal functioning problem of the thermostatic valve is found. In
each circuit, the opening percentage of the thermostatic valve is compared with
the «Modulation threshold». If the compressors are on for a «Time Running
Compressor» time and the valve has a greater opening than the «Modulation
Threshold» for a «Time Opening» time, a malfunction of the thermostatic valve is
detected.

{&» Settings
Time Evaluation 60 min

Max Defrost 5

Frequent defrost

For each circuit, it is checked that a maximum defrost limit, given by the «Max
Defrost» parameter, is not exceeded in a given «Time Evaluation» time. When
the maximum limit is exceeded, it is reported on the page.
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{& Settings

Time Evaluation 60 min

Defrosting Time 0

Max Defrost Time 5

Frequent defrost time-out

A check is carried out on the number of defrosts that occurred in a given «Time

Evaluation» time and ended due to time - out. The maximum time that a defrost
can last is given by the "Defrosting Time" parameter. If the number of defrosts is
greater than the maximum «Max Defrost Time» limit, it is indicated.

{o} Settings

Difference 50

Max Hour Difference 500 h

Circuit time balancing

A check is made on the usage time of the circuits present in the units. If the
difference between the hours of the circuit that has the least number of hours
and the hours of the circuit that has the greatest number of hours is greater than
the maximum limit given by "Max hour Difference", it is indicated by indicating
the hours and the circuit in question .

{6y Settings
Time Evaluation 60 min

Max Scheme Transitions 8

Frequent scheme transitions

The number of scheme transitions for each circuit in a given time «Time
Evaluation» is checked. If the maximum number of “Max Scheme Transitions” is
exceeded, it is shown on the corresponding unit card.
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Compressors time balancing

{S; Settings For each circuit, the hours of use of the compressors present are checked: if the
P difference in the hours of use of 2 compressors exceeds the limit indicated by
Max Difference 500h the "Max Difference" parameter, it is signaled by indicating the compressor with

the highest value of hours of use and the hours of use.
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With regard to the plant there are other predictions divided in the same way as the units:

Electrical ;

Electrical check
{& Settings "Days Next Check" is a field in which to indicate how often to check the electrical
part of the entire plant. It is an operation that must be done after carrying out
Days Next Check 90 day maintenance. The main purpose of the electrical check is to verify malfunctions
regarding the status of temperature sensors, pressure meters, energy meters,
general state of the electrical panel, closure of terminal closures.

Hydraulic ‘,

Setti
@ Settings Low delta-T syndrome

A check is made on the entering and leaving temperature of the secondary loop,
if the difference between 2 temperatures is grater than «Temperature Delta» for
% a «Time Evaluation» time, it is indicated.

Temperature Delta 20°C

Time Evaluation 1h

Temperature sensor failure loop N

If the temperature sensor isn’t available, present some failure, INTELLIPLANT
adjusts the load according to the average of temperatures and not according to
the temperature actually detected. This problem is indicated.
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{&; Settings

s
Time Evaluation 1h

7
Temperature Delta Limit 1.0°C

Leaving water temperature

A check is made to the leaving temperature of the primary loop and to the
entering temperature of the secondary loop : if the difference between 2
temperatures is grater than the parameter “Temperature Delta Limit ” for a “Time
Evaluation” time, it is segnalated.

{&¢ Settings

Counter 3

Time Evaluation Th

Plant short cycling

It is checked if the units present in the plant, carry out frequent ignitions/
shutdowns in a certain time «Time Evaluation». If the limit of ignitions/
shutdowns is exceeded «Counter», the number of ignitions/ shutdowns and the
corresponding unit are indicated.

{o} Settings

Days Next Check 90 day

Filter Condition
Every few days «Days Next Check» is carried out a check on the degradation
status of filters, cleaning.
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{0y Settings

Time Evaluation

Temperature Delta Limit

1h

1.0°C

Leaving water temperature

A control is carried out on the output temperature to the primary circuit and on
the input temperature to the secondary circuit: if the difference between the 2
temperatures, is higher than the parameter «Temperature Delta Limit» for a time
«Time Evaluation» is reported.

{&} Settings

Counter

Time Evaluation

Plant short cycling

It is checked if the units present in the plant, carry out frequent ignitions/
shutdowns in a certain time «Time Evaluation». If the limit of ignitions/
shutdowns is exceeded «Counter», the number of ignitions/ shutdowns and the
corresponding unit are indicated.

{8 Settings

Timie Evaluation

1 min

Bypass control loop N (Temperature sensor)

It carries out a control on the temperature of the bypass compared to the
delivery and return temperature of the primary circuit. If the bypass temperature
Is closer to the temperature of the secondary circuit, a signal is sent
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HVAC Equipment (&

Bypass control loop N (Flow Meter)

It deals with making a control on the direction of flow in the primary and
secondary circuit: if the value of the direction is a positive value, it means that
the flow is in the primary circuit, if negative the flow is in the secondary circuit. If
the value of the direction of flow, was the second case, the prediction is in the
state of signaling.

Unlike the units that have the «Refrigeration» section, in the plant we find the «<HVAC Equipment» section that deals with HVAC devices .

{c} Settings
Load Threshold

Time Evaluation

10%

30 min

Low plant load

In the event that the plant works below a load percentage «Load Threshold» for
a time «Time Evaluation», the reporting takes place and the percentage of load
is indicated.

&y Settings

Timne Evaluation

Max Unit Defrost

Defrosting operation

It is checked how many units are defrosting at the same time: if the maximum
limit of units in the defrosting phase «Max Unit Defrost» is exceeded in a given
time «Time Evaluation» is reported indicating the number of units in defrosting.
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E Plant Schematic INTELLIPLANT

Page dedicated to the plant composition, which may vary according to the specific application.

Schema di impianto

Unit 1 - WSAN-XIN 18.2 122°C

Accesa 6.8 m*/h

i 47.4°Cl476°C
heating > 24,99,
47.0°C 451°C/455°C

5.8 kW
.\': e 17.2 kW

POMPA 1 - Primo piano ovest

p 4a0°c

42.0°C

|

POMPA 2 - Primo piano est
heating

120°C ’ a07e

FeEEn 10.9 m¥h 457°Cp  453°C | 457°C 43.9°C
heating P 427°cra53°c
43.0 °C 41.2°C/ 454 °C 2% POMPA 3 - Piano terra ovest

|

445°C . 438°C
1.0 kW ———pT——
% | fuurm 8 | 38.9 °C
P
M 41.4°C

12.2°C

- POMPA 4 - Piano terra est
Spenta 5.2m%h
heatin P 448°cia54°C .
g &> 00% s 0 | 41.7 °C
47.0°C 42.2°C/45.2°C o

4“.1°C

0.2 kW | 0% | M

Plant Unit Primary Tank Secondary
section elements section elements section

©® Notes
The figure above is an example of a specific case.

The elements of the "Primary Elements Section", the elements of the "Secondary Elements Section" such as the Storage Tank may vary due to the
presence of the elements and whether or not they are controlled by Intelliplant.
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XN Unit section

Section in which the units in the plant are listed with associated information.

Unit’'s Name and

— o Unit 1 - WSAN-XIN 18.2
Model

Power input of the Accesa

unit including its
pumps

heating

5.9k

Actual Required
unit unit
capacity capacity

Accesa Unit status on/off
heating Unit mode
47.0 °C Setpoint currently in use

©® Notes

) 47.4°C147.6°C

Ambient
temperature
measured by the
unit's probe

12.2°C

INTEI_I_IF’I_/E\NT
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Supply
temperature
measured by

the unit’s probe

45.1°C/ 45.4°C

17.2 KW Power output

The arrows change colour depending
on whether the unit is in heating or

¢ cooling:

Orange = entering in heat

Yellow = leaving in heat

Blue = entering in cool

Light blue = leaving in cool

Supply

> 9'3 oc, 9'0 oc temperature

o measured by
13.8 °C/ 13.7 °C the meter
Return Return

temperature temperature

measured by measured by

the unit’s the meter
probe
© Notes

If the machine mode corresponds to
«Defrost», on each corner of the machine
there is the icon ¥

Temperatures measured by the meters may not be displayed if meters are not provided for the specific application.

39



INTEI_I_IF’I_/E\I_NT

IVET

XN Primary elements section and Secondary elements section

These 2 sections show the primary and secondary elements.

Primary elements section Secondary elements section

POMPA 2 - Primo piano est

Pump
On
flow rate e7.2 m*/h Seconollary
Modulation SUPPYY
temperature
value
S Pump On
Pump On indication indication
In the "Primary elements section" in this case the pump is shown with Secondary
the main data: pump status represented by the icon, flow rate and, as T return
an inverter pump, also the modulation value. . temperature
J_ Valve representation

©® Notes
If the pump is not in use the icon is
If the pump is an inverter type or the valve is modulating, the modulation is indicated.
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<}§ Storage tank

The main temperatures measured by the storage tank temperature probes are indicated

coolinge Plant mode

Secondary supply temperature

Primary supply temperature | *79°C > 8.4°C } 8.4 °Ce

Temperature measured in the
storage tank

Secondary return temperature

Primary return temperature |

«87°C . { 9.9°Ce

© Notes
This element is not present in the Plant Schematic if it is not controlled by Intelliplant.
The temperature measured in the storage tank may not be indicated if there is no temperature sensor.
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: INTELLIPLANT

On/Off for sending emails
regarding Alarms and Reports

8 Genera & email l ¥ Loop Logics l @ Pumping Groups Logics
nd Alarms. -
MARISTAELI —
“ On/Off of logic in

General info about the plant |—e pumping units

Enabling/disabling logic in
primary circuits

BRBA
@

System controller version
and FIN version

Enable/disable receiving
reports as energy reports

Page dedicated to editing the main plant parameters
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<\ Loop Logics Settings INTELLIPLANT

Pressing the &% icon, in the "Loop Logics" section, opens the configuration page of the units’ automatic rotation logic. It can be used for different
types of devices such as hydronic units, pumps.

The same screen also appears for the settings of the "Pumping Group Logics" card. The priority allocation is then used by the logic to always start the
unit with the highest priority.

If all units have the same priority, the unit's hours of operation are taken into account and in this case the unit with the least hours of operation will
start. If the rotation logic is not enabled, the units will be started following the order given in the "Order" field, calculated on the basis of priorities if
different, otherwise the hours of operation are taken into account. The unit with the highest order is the first to switch on and the last to switch off.

@ Staging And Retation Settings

Enables/disables automatic

. . ; ——@ Steuing And Rotation m
rotation logic of the units

Priority Unit 1 - WSAN-XIN 18.2 Unit 2 - WSAN-XIN 20.2 Unit 3 - WSAN-XIN 30.2

To assign the priority,
move the unit to the
desired band

v il
1 %

Prioritisation of the units

Hours of use of the unit

The units are sorted by priority
or hours of use
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Next to "Staging and Rotation settings" is the "Request Settings" card, which decides when to switch a unit on or off according to the units' request

logic.

Enables/disables the
request

Units in stand-by

Configured units

Requested units

T Request Settings

—@Enzahle

—@ Stand-By Units Amount

——@ Total Units Amount

—®Target Units Amount

2/3

PID Controller

Process Variable
Setpoint

Result

Direction

KP

Kl

KD

38.0°C
47.0°C .
Not used PID field or
0 ;
settings to follow

005 #

p.oo0 #

poo &
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<X Reports

Card containing all reports that can be enabled

Energy Report
S aD Enables the sendlr_lg of
reports by email
Reports Store File (on @) Enables file storage

Enables/Disables the
creation of the energy report | ——e = feper

(in this case) Drop-down menu for

File Type

choosing the type of
file to be received, pdf
or htmi

© Notes
The card may not contain any elements if no specific reports have been requested in the application.
To make the sending of emails work correctly, the parameter «Send Reports» must also be enabled on the «Email» card on the same page.
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Card dedicated to configurable alarms for the specific plant application to which specific control logics have been applied

and then be applied to stitches.

Enables/disables the alarm

Point position |

.Cl Alarms l

AI ar m n am e @@ cutCfRange - Flant Room | Status Mew Point m

outQfHighLimit - Plant Rloom | Status New Point @ o]

© Notes
Card is not present if configurable alarms are not used.

outOfRange - Swissotel Test Allarme Test A

Pricrity 0 9

Alarm Delay 0 s

Alarm Text Point is out of rang Card containing all
editable parameters

et @ o for that s;laoecific alarm

High Lirmit 100 e

Instructions Check the point
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E Devices

Temperature read by Column for any
the temperature sensor pressure gauges

Temperature Pressure Flow Meters
Temperature Flow rate measured
_. 1 Primary Loop 1| 101 - BT Sensor 1 44.1°C 1 Text Null 1 Unit 1 - Flow Meter 1 0.1m'h t t
by the fl
Sensor name 2 Pnmary Loop 1| 102 -BTACCI 44.1°C 2 Text Null 2 Unit 2 - Flow Meter 1 0.1m'h e OW me er
3 Prmary Loop 1| 102 - BT Sensor 2 43.6°C 3 Text Null 3 Unit 3 - Flow Meter 1 0.1m'h
4 Secondary Loop 1| 101 - BT MS 44.4°C 4 Text Null 4 Text Null
5 Secondary Loop 1| 102 - BT MS1 414°C 5 Text Null 5 Text Null
6 Secondary Loop 1| 103 - BT MS2 428°C 6 Text Null 6 Text Null
7 Secondary Loop 1] 104 - BT MS3 41.5°C 7 Text Null 7 Text Null
8 Secondary Loop 1| 105 - BT MS4 408°C 8 Text Null §  Text Null
9 Secondary Loop 1| 106 - BTRS 43.6°C 9 Text Null 9 Text Null
10 Secondary Loop 1| 107 - BT RS1 423°C 10 Text Null 10 Text Null
11 Secondary Loop 1| 108 - BT RS2 426 °C 11 Text Null 11 Text Null
12 Secondary Loop 1| 105 - BT RS3 413°C 12 Text Null 12 Text Null
13 Secondary Loop 1| 110 - BT RS4 412°C 13 Text Null 13 Text Null
14 Text Null 14 Text Null 14 Text Null
15 Text Null 15 Text Null 15 Text Null
16 Text Null 16 Text Null 16 Text Null

In the figure are shown in reading only the essential data regarding temperature sensors, pressure and flow meters if any, are also present data
regarding the units, pumps or pumping groups.
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Pump name

Pumping unit belonging (PG-...-1)
and loop belonging (SRC = Source)

O Notes

The nomenclature of pumps,
pumping units, as of valves if any, is
provisional.

It will be modified according to the
specific application.

—@ Pump 1 TYPE
PG-SRC-1 INVERTER
1 Control Mode
2 Command Manual m
3 Modulation Command Manual 0% #
| e rmR’ i
4 Control Mode
5 Command Manual
6  Modulation Command Manual 0% #
Pump 1 veRiER
7 Control Mode
5 Command Manual
9 Modulation Command Manual 0% #

TYPE

Pump 2 INVERTER
PG-PR-1

10 Control Mods auto @

T ® o

12 Modulation Command Manual 0% #
Pump 1 IYPE
PePRS INVERTER

13 Control Mode auto @

14  Command Manual . OFF

15 Modulation Command Manual 0% #

TYPE

Pump 2 INVERTER
PG PR2

16 Control Mode AUTO .

17  Command Manual . OFF

18 Modulation Command Manual 0% S

Pump 1

PG-5R-1
19 Control Mode
20 Command Manual

Pump 2

PG-SR-1

21 Control Mode

22 Command Manual

Pump 3

PG-5R-1

23 Control Mode

24 Command Manual
Pump 4
PG-5R-1

25 Control Mode

26 Command Manual

TYPE
‘ON/OFF

AuTO @

g%'

ON/OFF

AuTO @
@ orr

TYPE
ON/OFF

auTo @

: l
b1
2L

TYPE
ON/OFF

auto @

OFF

Page dedicated to timely intervention on pumps, pumping groups, valves in case of emergency and/or danger.
If one or both of the above situations should occur, all devices can be given manual control.

Automatic / manual
adjustment mode

Command manual On / Off
only if «Control Mode»is
set to manual
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Pumping group name (PG -
...~ 1) and loop
membership (SRC =
Source, PR = Primary
Reversible,...)

Maximum modulation if
inverter pump

Enable / Disable of pump

Pump name

Minimum modulation if
inverter pump

Pump 1
——@PFG-SRC-1

1 Enable

2 Modulation min

Pump 2

PG-SRC-1

—@ 4 Enable
5 Modulation min

6 Modulation min

—@Pump 1

PG-PR-1

7  Enable

9 Modulation max

TYPE
INVERTER

7% A

ELLY V

TYPE
INVERTER

RELTI

340, S

TYPE
INVERTER

3% 2

45 %

Pump 2

PG-PR-1

10 Enable

11 Modulation min
12 Modulation max

Pump 1

PG-FR-2

13 Enable
14 Modulation mm

15 Modulation max

Pump 2

PG-FR-2

17  Modulation min

18 Modulation max

Button for setting
numerical parameters

TYPE
INVERTER

“w% S

S50 S

TYPE
INVERTER

4%
7% S

TYPE
INVERTER

2% S

FELT

Parameter setting page

Pump 1

PG-5SR-1

19 Enable

Pump 2

PG-5R-1

20 Enable

Pump 3

PG-SR-1

21 Enable

Pump 4

PG-5R-1

22 Enable

PG-5R-1

23  Enable

Pump 6

PG-5R-1

24 Enable

=] Q
3 S5 Sk

g
S
=

()
. Tl
53 53

;

Q
<5
98

Tipology of pump

© Notes

The nomenclature of
pumps, pumping units,
as of valves if any, is
provisional.

It will be modified
according to the
specific application.
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<\ Parameters

Enable / Disable of
temperature sensor

O Notes
The nomenclature of temperature sensors, Sensors 12102 BTAGCT
pressure meters, flow meters is provisional.

It will be modified according to the specific Temperatre cee
application. 1 10-eTms QI® ) Meters
2 102-BTMS1 0 ) Flows
3 103 BTMS2 @) | 1 Fovvee
4 104-BTMS3 C ov QNIRRT Enable / Disable of flow meter
5 105-BT US4 T o ONIERCIAE
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Tools

ModBus id | BMS control On/Off |
J Control BMS
Network _
Unit IP Slave
6  State Control | I:li-
Unit name Jnit 14 192.168.0.20 1 o
WSAN-XSC3 MF 360.8 o
7  Command Priority (
Unit model |—e AN XS0 WF 3608 192.168.0.21 1
Jnit 24 192.168.0.22 1 Pt iari
WSAN-XSC3 MF 360.8 o BMS/DI (Digital Input) control priority
it 28 192.168.0.23 1 . .
WSANASCS MF 260.8 The "Control BMS" card controls Intelliplant via BMS and therefore
nit 3 remotely. This is enabled via the "State control" parameter and priority
WSAN-YSC4 160.4 ez can be given to either the BMS or the Digital Input, which corresponds
nita to the control box connectors.
WSAN-YSC4 160.4 etz Giving higher priority to the BMS means that the data that the BMS
sends to the Intelliplant PC is sent as a Modbus signal and converted
for reading.

If, on the other hand, priority has been given to Digital Input, there are
cables physically connected from the BMS to the terminal block in the
control box and the data sent arrives “clean” without the need for
Card to read the main values, from the network point of view, of the conversiorn.

units which are name, unit model, IP address and ModBus Id. If the BMS control is enabled, selecting manual control ON or Off from
the "Plant Status" card on the "Plant Dashboard" has no effect as the
remote control is on.

Unit IP address
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ModBus id

Register to be read
and/or written

Value to be written

ModBus R/W

1  Address|p

—e 7 ModBusld

——@ 3 Register

Unit IP Address

value

value

value

Reading button | Writing button |

Value read
via ModBus

Tool for reading/writing a register via ModBus

Other

& Operation
% Delay OFF Plant 0s Va

10 Delay Comfort - Eco 0 s Fa

11 Delay Eco - Comfort 0 s ra

The «Other» section is devoted to specific functions
created for the specific plant.

O Notes
The operation of plant-specific functions, are described in detail in the
plant "Application Note".
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E Alarms

Opening this app displays the list of active alarms ((‘}] and cleared alarms I:‘]_ :

| Number of times the alarm has

Alarm code occurred 2 options to display alarms in list Filter for displaying
L . format alarms
Detailed information about the l l
alarm \. @ FFI017-1 e l
Where the alarm is located and Unit 1 - WSAN-XIN 18.2 | m | = ACKALLON @
. . . TILES LIST CURRENT PAGE =
what it relates to £1001 - Alarms | 05 - Circuit
: !
Mar 09, 2022 09:19 am [BERLIN] Button for aCknOWIGdglng
ALARM STATUS : Normal Alarm status | all of the alarms
Last time in alarm ————@ LASTIN ALARM : Mar 09, 2022 09:19 am
PRIORITY - 2 Alarm priority |
|nf0rmati0n about the current —@Instructions: Minimo Rapporto Compressione... Opti tthe b . - fth | list
alarm mm—— puons a € peginning o e alarm lis

Button present when the
alarm has not been
acknowledged

© Notes
If the alarm has been displayed, the message "Acknowledged" will be shown.

The number of times a given alarm has occurred is reset daily.
"Alarm Status" is given as "Normal" if the alarm has been cleared, and "Alarm" if the alarm is still active.

53



E Elfo Control

INTEI_I_IF’I_/C-\

NT

LIVET

Elfo Control is the representative application of the Elfo Control system and is composed as follows :

Dedicated section to plant
information

Stato Impianto

Modo Impianto

O
*

Elfo Control
Primo Piano

Temperatura Aria Esterna
0.0°C

Zones of the plan are depicted
with relevant information

Contains information about the
plan in which the Elfo Control
system is used.

Zona 1
On
i 24.0°C

Zona 8
disabled
0.0°C

Zona 9 Zona 11
disabled disabled
0.0°C 0.0°C

Zona 10 Zona 12
disabled disabled
0.0°C 0.0°C

Dedicated section to
ELFOFresh representing the
main information

© Notes
If the use of Elfo Fresh is not
provided in the specific
application, the section is not
present.
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ELFOFresh name

ELFOFresh state

Air temperature
supply

Zone name

Zone mode
ECO
Comfort

©® Notes

In case ELFOFresh is heating, the container rectangle of the inherent information turns orange.

Air temperature Compressor state
return On / Off

External air
temperature

Zona 1

Zone state
On On/Off/disabled

i 224°C

Media temperature |

It behaves the same way the zone when it is heating.
In case the zone is disabled, the zone is gray in color and from Elfo Control's specification, there are a maximum of 12 zones.

ElfoFresh 1 Stati Pressing in the
ELFOFresh section

e o takes you to the detail

2 Compressore On of the ELFOFresh in

3 Deumidifica 0 queStion .

4 Modalita 0

5 Stato On

6 Setpoint Aria Ambiente 20.50 °C

7  Temperatura Aria Esterna 26.20°C

8  Temperatura Mandata Ambiente 13.20°C

9 Temperatura Ripresa Ambiente 2310°C

10 Umidita Aria Ambiente 327.66 %

If the value read is of
this type, it means that
the probe detecting the

value is not present.
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UTA takes care of showing the main parameters regarding air handling units such as machine status, machine mode, machine setpoints and
alarms.

For this reason, the app is only present in the case of using air units in the system.

UTA-2
State Actual Null Setpoint Dehumidification Null Alarm Low Mull
Mode Actual * Setpoint Humidification Hull Alarm Waming Mull
Setpoint Temperature Coal Null Alarm Danger MNull
Setpoint Temperature Heat MNull Alarm Critical Mull
@ Temperature Outside  Null
Humidity Inside

MNull
Temperature Return Null CP ? (P

Temperature Supply
Mull

]rﬂ ¢ @

§
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E O&M Manuals

O&M Manuals is a useful app for those working on the plant as it can contain manuals, plant diagrams, wiring diagrams and useful
documentation for implementing the plant.

When you click on the app, the screen looks like this:

— 0&M Manuals —

0 Refresh In the "Add New" section, you can add new documentation and so on.
"Organise" allows you to organise files into folders.

D "Refresh" updates files and folders after a new entry.

& Organize

If you have chosen to enter a new document such as a manual, it must first be added in PDF format. The screen that appears will look like this:

There are 3 mandatory fields to be completed: "Resource Name" where you indicate the name to be displayed
when that particular file is searched for, "Content type" where you indicate the category in which the file will be

put. The example is with a manual, so the category to choose is User Manual. The last mandatory parameter is
the "Upload file" field where you indicate the path of the file to be uploaded.

Once these 3 fields are completed, press "add" and update the files in the "Refresh" section.

Add O&M Resource

Resource Name

ContentOn Filter

|equip and statusUnit H FILTER ]

Content Type

[ User Manual ~ ]

Folder Path (optional)

Upload File

Manuale Operatore_23-02-2022 pptx

Or Add Hyperlink

Or Use Existing File

[10563_Immersion temperature sensors QAE2164.. QAE2174._en pdf v ]
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& All Resources 288
& Report 285
& Data Sheet 1
& User Manual 1

& Sequence of Operation

0&M: User Manual

Manuale esempio

® / ]
View Edit Delete

On the side you can see that the "User Manual" category has been added if the category was not present,
otherwise it just adds an item to the category.

If you click on the corresponding category, you will find the file uploaded therein, in this case "Example
manual”.

If you click on the file, you have the choice between "View" which allows you to have a read-only view of the
file or you can view the file in PDF format and then download it with the "Reports Download" option.

"Edit" allows you to modify the 3 mandatory settings mentioned above and other optional settings.

"Delete" allows you to delete the file from the desired category.
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The control logics which control the hydronic units, pumps and pumping groups are explained below.
Two separate algorithms are used to control the hydronic units: the unit request algorithm and the unit rotation algorithm.

Unit request algorithm

It decides when to switch a unit on or off.

There are also conditions that the algorithm has to check before it can

start working:

* The plant is switched ON

« The water circuit has a request

A unit is switched on if 2 conditions are met:

» The control temperature does not exceed the return temperature
setpoint of the hydronic circuit

* Switched-on units have maintained the maximum required capacity
for a parameterised time

Whereas the unit is switched off for a parameter time if:

» The control temperature has met the return temperature setpoint of
the hydronic circuit

» The capacity requested can be met by the units switched on except

for the unit selected to be switched off by the unit rotation algorithm.

When the plant is switched off, all units are switched off at the same
time.

When a unit has been switched on or off, the algorithm waits for a
parameterised time before switching on or off the next unit.

Unit rotation algorithm

It decides which unit will be switched on next and which unit will be

switched off next.

There are also conditions that the algorithm has to check before it can

start working:

« Circuit type and mode

* Type of unit

« Maximum capacity required by a single unit on the user side and
recovery side

* Unit availability

« Unit’s capacity to deliver power

* Periority

These conditions are verified if the plant consists of both multi-function

and 2-pipe units.

Once these conditions have been verified, a score is given to the

individual units and the algorithm sorts the units according to priority in

decreasing order.

For the next switch-on, the available and not switched-on unit with the

highest priority is selected, while for the switch-off, the available and

switched-on unit with the lowest priority is selected.

If the plant consists only of either multi-function or 2-pipe units, the

rotation logic only takes into account:

* Priority
« Wear
* Order
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Control of pumps and pumping groups

The pumps and pumping groups are controlled based on the type of pumps and whether they are single pumps or pumping groups, thus enabling:
*  On/Off of pumps belonging to pumping groups or single pumps

* Inverter pumps belonging to pumping groups or single pumps

* Inverter controlling a pump group

* Mixed pumping groups with both On/Off and inverter pumps

In the control the single pump is treated as a pumping group consisting of a single pump and the inverter pumps are controlled with fixed
percentages.

The control of the pumps also depends on whether the units are controlled automatically or manually:

Automatic control Manual control
The configuration is done in the "Settings" in the "Pumping Group Logics" If the unit is controlled in manual mode, the corresponding pumps must
card by pressing to open th {82 'umping group settings", assigning the also be controlled in manual mode.
priority to the units in the "Priority" section and deciding the switch-on
sequence of the pumps of each pumping group according to the priority © Notes
and wear of each pump. « If all available pumps are in alarm, the control logic excludes,
The units are switched on as follows: for the purpose of unit rotation, the units to which they are
* The control logic sends a switch-on request to the unit connected.
* This command is sent to the corresponding pumping group, the pump * If the pump goes into alarm during the pre-pumping time or
is selected and switched on the pump receives the On command but is not switched On at
* The pre-pumping time is then started, when it has elapsed the unit is the end of the pre-pumping time, the pumping group logic
switched on selects the first available pump. If there are no pumps
The units are switched off as follows: available, the unit is switched off.
* The control logic sends a switch-off request to the unit « If, during operation, the corresponding pump goes into alarm,
*  The unit shuts down and the post-pumping time is started the unit is switched off.
«  Atfter this time has elapsed, the shut down command is sent to the
corresponding pump.
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Inverter control of pumping groups

Each unit is associated with one or more pump controllers (inverters) depending on the plant configuration. The inverters are controlled in different
ways depending on whether the connected units are controlled automatically or manually.

Automatic control Manual control
If in automatic mode, the units are switched on as follows: If the unit is controlled in manual mode, the corresponding inverters must
The control logic sends a switch-on request to the unit. The switch-on also be controlled in manual mode.

command is sent to the corresponding inverter. Once this is done, the
pre-pumping time starts and once it has elapsed, the switch-on
command is actually sent to the unit.

The units are switched off as follows:

The control logic sends a switch-off request to the unit.

Once the unit shuts down, the post-pumping time is started. The inverter
performs in 2 different ways depending on the unit status:

« ltis off if the units connected to it are off

« It stays on if the units connected to it are on

© Notes

» Ifthe inverter is in alarm, and for the purpose of unit rotation,
the control logic excludes the units to which it is connected.

» If the inverter goes into alarm during the pre-pumping time or
the inverter receives the On command but is not switched On
at the end of the pre-pumping time, the unit is switched off.

» If the inverter goes into alarm during operation, the connected
units are switched off.

© Notes

In the case of multi-function units with hydraulic connection to two pumping groups, the sequence of operations is carried out simultaneously on the
user side and recovery side.

The presence of a single inverter or pump alarm is sufficient to:

* exclude the unit from unit rotation

* prevent switch-on

+ force switch-off

depending on the control phase.

61



INTEI_I_IF’I_/C-\NT

LIVET

Difference between single pump control and inverter

In a single pump, it can be said that there is a "1:1" relationship between pump and unit:

* The pump is switched off = the unit is switched off

* The pump is switched on - the unit is switched on

In the case of inverter control, the relationship is "1:N" as there is usually 1 inverter and N units:

« If you want to switch on a unit and it is the first one, both the inverter and the unit will be switched on

* If you want to switch on a unit and it is the second one, only the unit will be switched on but not the inverter as it is already switched on

* If you choose to switch off a unit and it is the first to be switched off, the unit will be switched off but not the inverter because it has other units

connected to it
« If you want to switch off a unit and it is the last one, the unit will be switched off, but so will the inverter as no other units are switched on.

In the 3 previous pages in which the algorithm of unit request, the algorithm of unit rotation, the control of pumps and pumping units, the control of
inverter of pumping units are described refer to standard installations/applications.

Any design variation, specific customer requests or any restriction prior to or during the installation and commissioning phase of the system can
modify the regulation and supervision of the cooling units considered.

The final logic of plant control are designed and implemented by the field personnel in charge of the activities of "Development and start-up"
(Execution & Commissioning Engineers) and may differ from what is stated in this document based on specific requests received during start-up.
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Cloud access and remote plant control

To be able to control a plant remotely, you need to be registered with the cloud.

A new user can register as follows:

* The new user is asked by a Clivet employee for a valid email and telephone number

* The employee then registers the new user to the cloud

* The new user will then receive an email containing a temporary password and will be asked to complete registration as follows:
* Access the cloud by entering the temporary password, usable only for the first login
* The user is then prompted to enter a new complex password
* The user is logged in and must press the registration button
» The user is then asked to accept the policy/terms and conditions of use by scrolling to the end and enabling the "Accept" button
» After accepting, the user presses continue
* The user will then be moved to the portal and can start using the plant
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Page that shows all the sites available to that specific user in the system and is the first page to be displayed after the first login
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<}§ Additional information

Clicking on the indicator 9 takes you to a dashboard containing a graphic of the site and there is a button which allows remote
access to the device (plant).
The connection status of the device to the cloud is also indicated, which in this case is “OK” and green to indicate that it is connected.

Clivet Live @ @ Remote access X

state Plant: (G0 ) Load Active: [N 10 %

Load

summary:  working Requested: @ 11 %
Air Qutside: 23.8°C Setpoint: 7.0°C
Units 1
Running:
cooling

61°Cp T7.6°C | T4°C

7.8°¢ . 4 s4a°c

© Notes
The graphics shown may vary, those above are examples only
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Sites and organisations

Display name = “ Status © “ Address © Q Gty ¢ . Region = . Country = “ Project © Q
Other point for
remote access —e & Clivet Live Via Camp Lonc Villapaiera IT p:clivetLive

Acceptable use policy - Privacy notice

Page showing all sites with the location of the plant registered on the portal next to it, to which the user has access. Clicking on the ¢ icon provides
another way to access the system remotely. The connection status of the device to the portal is then indicated again.

Mame = S Type © L Street © Q. City 5 “ Postal code Q Country =

Clivet Dist Partner, System Integrator Via Camp Lonc, 25 Zl. Villapaiera 32032 Feltre (BL) IT

Acceptable use policy - Privacy notice

This page shows all the companies registered in the system and are called "Organisations” Users and devices are grouped together in each
organisation.

To actually control the plant from the cloud you need to press either this button or this icon € in order to connect to the desired plant:
the page that is generally displayed is the Intelliplant "Devices" page.
Once connected, you can navigate exactly as you do locally (see previous pages).

© Notes
If the user has been assigned read-only permissions on the project logged into remotely, or if the user attempts to assign any settings, the
symbol ® will appear or the setting will have no effect.
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www.clivet.com

CLIVET S.p.A. Clivet Group UK LTD CLIVET MIDEAST FZCO Clivet Airconditioning Systems Pvt Ltd
Via Camp Lonc 25, Z.1. Villapaiera Units F5 & F6 Railway Triangle, Dubai Silicon Oasis (DSO), High Bay Complex, Office No.501 & 502,5th Floor, Commercial -,
32032 Feltre (BL) - ltaly Portsmouth, Hampshire PO6 1TG Office No 20, PO BOX 342009, Dubai, UAE Kohinoor City, Old Premier Compound, Off LBS Marg, Kirol Road, Kurla
Tel. +39 0439 3131 - info@clivet.it Tel. +44 02392 381235 - Tel. +971 (0) 45015840 - info@clivet.ae West, Mumbai
Enquiries@Clivetgroup.co.uk Maharashtra 400070, India
CLIVET GMBH Clivet South East Europe Tel. +91 22 30930200 - sales.india@clivet.com
Hummelsbutteler Steindamm 84, CLIVET LLC Jaruséica 9b
22851 Norderstedt, Germany Office 508-511, Elektozavodskaya st. 24, 10000, Zagreb, Croatia
Tel. +49 40 325957-0 - info.de@clivet.com Moscow, Russian Federation, 107023 Tel. +385916065691 — info,see@clivet.com =

Tel. +7495 6462009 - info.ru@clivet.com
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