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1 Functional specifications

1.1 Introduction

The MC3-AGRI is an advanced storage controller for controlling storage cells for agricultural products
such as potatoes and onions. Is can also be used to store other products. The controller ! can be
completed with, one or more 7 inch touchscreen control panels, a 4.3 inch touchscreen control panel
and the optional visualization and control computer program VASP (VDH Alfa Server Program).

Each controller can control 5 cells, a compressor and a condenser. The controller controls and
monitors, among other things, temperature, humidity, CO2 level and ventilation. Measurement values
are collected using various sensors. Optimal storage conditions are achieved by controlling air valves,
multiple types of ventilators, mechanical coaoling, heating burners and air bags. The storage
conditions are set with settings which include program selection [drying, condens drying, wound
healing, storage, warm up] and the parameters. Multiple controllers can coordinate control actions
with each other, for example for energy use and shared cooling compressors. The controller supports
12 different types of storage cells [bulk and crate storage, above and below ground air channels,
pressure and suction walls]. The controller has many inputs and outputs that are freely configurable.
This means that the controller can be used in many different installations.

In order to make sure that multiple controllers work together within a single network, it is
recommended that controllers with equal software versions [parameter P7000] should be used.
Controllers with different software versions may not work together properly.

It is also strongly advised to administrate and store the set configuration, settings and
parameters properly after commissioning of a controller. Then it is much easier to exchange a
controller if needed.

The purpose of this manual is to enable an experienced and qualified installer who is familiar with
the domain area to install and use the controller. Therefore, not every technical control detail has
been described exhaustively.

LInthismanual the word controllerisused to indicate one MC3-AGRI controller which can contain multiple cell
controllers. A cell controller contrals one cell [or a compressor/condenser]).
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Which input and output functions the controller uses is determined by the configuration. The
configuration can be set using the internal web page, see section 10.

The operation of the contraoller is mainly determined by the settings. These are denoted by S<x>
where x is a number. The most important setting is the selected program [S200): Drying, Condens
drying, Wound healing, Storing or Warm up.

The more detailed operation is determined by the parameters. These are denoted by P<x> where x
is a number.

In the next sections the functions of the controller are described and later on how they are used in
the programs.

1.2 Storage systems

The controller supports the storage systems from the table below. The storage system is set with
parameter P3101.

Number | Storage system Notes
Bulk, above ground channels, direct

Bulk, above ground channels, pressure chamber
Bulk, below ground channels, direct

Bulk, below ground channels, pressure chamber
Bulk, slatted floor

Crates, natural air flow No main ventilator(s]
Crates, mix air unit
Crates, letter box

Crates, air bag

Crates, suction ventilation
Cell cooling No air valves, no main ventilator(s]
Cell cooling with natural air flow No main ventilator(s]

Rlo|lo|N|o|luo|ls|lw]| |-

Il
|- lo

Only storage systems 7, 8 and 9 support as an option one evaporator below [instead of one or two
evaporators at the top of the cell]. The main ventilation is then used as evaporataor [cooling)
ventilator.

Storage systems 6, 10, 11 and 12 do not support heating in the channel.
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2 Functions, sensors, actuators

2.1 Sensor selection/coupling, offset, scaling, alarm delay

For a number of measurements multiple sensors can be configured. Settings and/or parameterscan
be used to select which value is used: the average, the lowest, the highest or a specific sensor value,
see S300 as an example. Some sensors can also be switched on and off, see P3000..P3009 as an
example. A range can be set for the channel, cell and product temperature sensors (P3120, P3121].
Only values within this range are used by the controller. In addition, a cell can use some sensor values
of another cell [referenced by cell number] if desired, see P4300 [T outside] as an example.

For each sensor an offset parameter can be set (P3900..P4060]. This allows the measured value to
be corrected for the inaccuracy of the sensor and [part of] the measuring circuit in the controller.
For example, if the measured value is 2 K too high, the offset parameter of that sensor must he
reduced by 2 K.

For the sensor types which are connect to the contraoller with an analog signal [0..10V/4..20mA] the
scaling can be set: Which sensor values correspond to the minimum and maximum analog signal.
Additionally, an alarm delay can be set: If an analog input signal is outside the measuring range, the
measured value is limited to the set measuring range during the alarm delay. An alarm is generated
if the analog signal is still outside the measuring range after the delay has elapsed.

To cope which a rapidly fluctuating RH outside value (due to a.o. wind), a moving averaging filter can
be applied to this sensor value (P3125, P3126).

2.2 Blocking/reduction

The controller has options to block or reduce certain functions. There are digital input functions for
this, for example digital input function blocking outside air (blocks opening air valves] and
settings/parameters, see for example S506..S508 [reduces the maximum allowed speed of the main
ventilation during a time period]). The energy management can also block the use of mechanical
cooling and the main ventilation. The tahle below states for each hlocking function which settings,
parameters and digital inputs are invaolved.
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Blocking/reduction name Settings Parameters Digital input
Block general S400, S401 P4302..P4304 Blocking 1..3
Block natural air flow S400, s401 P4302..P4304 Blocking 1..3
S404, S405 P4305 Blocking outside air 1..2
S602, S603
Block outside air ventilation S400, S401 P4302..P4304 Blocking 1..3
S404, S405 P3810, P3811 Blocking outside air 1..2
P4305 Blocking ventilation
P4310
Block mechanical cooling 5400, S401 P4302..P4304 Blocking 1..3
S402, S403 P4306, P4307 Block mechanical cooling 1..2
Block heating S400, S401 P4302..P4304 Blocking 1..3
P4309 Blocking heating
P4310 Blocking ventilation
Block internal ventilation 5400, S401 P4302..P4304 Blocking 1..3
P3820, P3821 Blocking ventilation
P4310
Block CO2 extraction S400, s401 P4302..P4304 Blocking 1..3
S1105, S1106
Reduction ventilation speed S507..S511 p3122 Speed reduction ventilation
P4308
Block energy management S1400..S1415 P2500..P2641

2.3 Mechanical cooling

With mechanical cooling, the temperature is lowered independently from the outside air conditions
by guiding the air through one or two evaporators. A ventilator can be configured for each evaporator.
In storage systems 7, 8 and 9 with one evaporator, the main ventilation can serve as an evaporator
ventilatar. It is possible to select on which control temperature(s) the automatic control of the
mechanical cooling operates, the cell [inside] temperature, the product temperature or a
combination of both, see S800.

A phase can be selected for mechanical cooling [P3300] that determines how the cell controller
controls the cooling.

Cool phase: In this phase the cell starts mechanical cooling if the control temperature exceeds the
actual temperature setpoint + temperature differential. The cooling stops if the temperature
setpointisreached. For the cool phase, each cell is placed in a cool group. Cool groups can be formed
by setting a cool group number for each cell [P3320]. A maximum cooling capacity can be set for
each cool group (P2100 and other parameters). The cooling is only started if that does not cause
exceeding the maximum cooling capacity in the cool group. For that purpose the cooling capacity of
each cell applicable for the cool phase must be programmed [P3310]). Due to this maximization a
cell sometimes has to wait until cooling capacity becomes available.
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Store phase: For the store phase, each cell is placed in a store group. Store groups can be formed
by setting a store group number for each cell [P3330]). Within each store group, each cell
mechanically cools only once in a store cycle time interval until the control temperature reaches the
temperature setpoint. The time between two consecutive cycles of a store group can be configured
(a.0. P2201]. The store cycles of the different store groups are not synchronized. By default, the cells
are cooled in order of ascending cell number [P100]. As many cells with cool demand will be started
as the maximum cooling capacity of the store group allows. Thus, the maximum cooling capacity of
each store group [a.0. P2200] and the cooling capacity of each cell must be programmed in the store
phase [P3311). If a cell cannot be started because it is defrosting or because the remaining cooling
capacity in the store group is insufficient for that cell, then a somewhat different order is used. If,
however, the next cell can be started, it is started to avoid loss of cooling capacity. Instead of the
default order, other cooling orders can be configured [a.0. P2202]. These are further described in
section 2.16. The store phase is very suitable for operating multiple cells with limited compressor
capacity and limited compressor starts.

Toremove ice from the evaporators, the contraoller supports a defrost function. A choice can be made
between offcycle [ventilator/natural] defrost, electric defrost and glycol defrost. Defrosting can be
started manually or automatically based on a time interval of cumulative mechanical cooling time
(S902]. The defrost release and stop temperature, the maximum defrost time and ventilation release
conditions after defrost can be set. Each cell is assigned to a defrost group [P3410, P3413]. The
maximum number of cells which defrost at the same time can be set per defrost group (a.0. P2400].

The controller supports controlling the mechanical coaling with 2-position [fully open or fully closed]
saolenoid and/or suction valves. It also supports control with a proportional cooling valve which are
opened and closed pulse/pause (P3355..P3357] based on the intake and exhaust temperature of the
evaporators. The proportional cooling valve can be connected to the controller with (open and close)
relays or an analog output.

2.4 QOutside air ventilation

During outside ventilation the cell is ventilated with outside air by opening the air valves and
activating the main ventilation. The air valves can be controlled proportionally, making it possible to
ventilate partly with outside air and partly with recirculated air.

If the air valves are controlled temperature based, this is done with pulse and pause times
(P3200..P3220].

2.5 Natural air flow

During natural air flow the cell is ventilated also with outside air by opening the air valves. The main
ventilation is not activated. Air is conducted through the cell by natural draft.
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2.6 Internal ventilation

During internal ventilation the cell is ventilated without outside air. The air valves stay/are closed and
the main ventilation is activated.

2.7 Heating

With heating in the channel or in the cell, the channel or cell temperature is increased. This heating
is usually realized with gas burners, for example propane burners. Activating this heating requires
the activation of the main ventilation. If the heating valve is controlled temperature based, this is
done with pulse and pause times (P3391..P3393).

Another way of heating is with a heat recavery unit. A warm medium flows through the heat recovery
unit, which gives off its heat to the air in the cell or in the channel.

2.8 CO2 extraction

The purpose of this function is to extract CO2 from the cell. This can be done with a separate CO2
ventilator. If such aventilator is not present, it is performed by opening the air valves and activating
the main ventilation. In the latter case it is a separate action [see section 3). The CO2 extraction can
be started based on time or on CO2 measurements.

2.9 Circulation ventilation

The purpose of this function is to prevent/reduce condensation in the cell (due to temperature
differences) above the product by circulating the air above the product. A heating element in the
circulation ventilator can be configured to warm up the air so it can absorb more moisture.

2.10 Smoke extraction

The purpose of smoke extraction is to remove the smaoke from the cell. It is started based on a digital
input smoke extraction. After an optional delay [P3520] the air valves and main ventilators are
controlled according to parameters [P3521..P2524). Other actuators are deactivated.

Page 12 of 153



MC3-AGRI Document no.: 180698 Version: 1.48

2.11 Cooling setpoint selection

The controller supports selecting/calculating a cooling setpoint for a refrigerant that is passed
through the evaporators/coolers: Each cell can be assigned to a cooling setpoint group [P3335].
For each mechanical cooling cell, a cooling setpoint temperature is calculated using the actual
setpoint for the mechanical coaoling decreased with a delta T cooling setpoint [P3336]. The lowest
calculated cooling setpoint temperature of a cooling cell within a cooling setpoint group is send to
an analog output [see P4200, P4201]. If there is no mechanical cooling cell in the cooling setpoint
group, then the output is set to its minimum value [4mA/OV]. A relay function is also available
indicating if any mechanical cooling is active in the cooling setpoint group.

2.12 Valve synchronization

The cell controller internally keeps an estimate of the position of the valves it contraols [air valves,
cooling valves, heating valve and heat recovery valve]. This is done with the set run time of a valve
(P3200, P3354, P3390, P4622] and the cumulative times a valve is controlled to be opened and
closed. Due to inaccuracies, the position estimate may no longer be correct over time. It is therefore
possible to perform valve synchronization after an adjustable time [P3230, P3358, P3394, P4626].
The valve in question is controlled to the close position for 1.2 times the set run time after which the
normal control resumes.

2.13 Air bags

The cell controller supports controlling the pressure of an air bag which can be used to close off the
air flow in certain places in the cell. The pressure control is performed with an on-off pressostate
function: If the pressure is lower than the pressure setpoint (P3500] - differential (P3501], the air
bag pump is switched on until the pressure is at the setpaint. A minimum pressure (P3502] can be
set as release caondition for switching on the main ventilation.
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2.14 Counters

The cell contraller supports (free running] total counters and day counters for the following items:

e Natural air flow time [NAF]

o QOutside air ventilation time (air valves open]

e Internal air ventilation time without mechanical cooling [air valves closed]
e Internal air ventilation time with mechanical cooling [air valves closed)
e (02 extraction time

e Mechanical cooling actions

e Mechanical cooling time

e Mechanical cooling [evaparator] ventilation time

e Defrost time

e Heating time (including heat recovery unit)

e Circulation ventilation time

e (Circulation heating time

e Humidify time

e Sproutregulation time

These counterscan beread from the control panel and with VASP. The day counters are automatically
reset at midnight. The total counters can be reset with P7110.

2.15 Compressor/condenser control

The controller includes a basic compressor and condenser control. A single cell controller can
manage one compressar and one condenser. The compressor is switched and proportionally [PI]
controlled based on a suction pressure setpoint (P4410..P4412] and a suction pressure sensor. The
compressor setpoint can be selected via digital inputs or automatically, based on the cell
temperature setpoints, by configuring a compressor cooling setpoint group (P4404] (see also
paragraph 2.10). The condenser is switched and proportionally (PI] controlled according to a
condenser setpoint (P4510] and a discharge pressure sensor. There is also a pressure limiting
function: if the discharge pressure exceeds a set limit [P4570), a relay can be activated and the
proportional compressor control can be reduced (P4575].
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2.16 Advanced store cycle orders mechanical cooling

In addition to the default store cycle order, the cell controllers also support the orders helow. The
order can be set per store group [a.0. P2202]

"Rotating” order: This order is equal to the default order, however, the cell number which starts the
cycle rotates: The first cycle starts, for example, with cell number 1, the second cycle with cell

number 2 and so on.

"Store start number" order: The cells (in this store group] with cool demand are cooled in ascending
store start number order (P3331]), whereas many cells are started as the maximum cooling capacity
of the store group allows. If a cell cannot be started because it is defrosting or because the remaining
cooling capacity in the store group is insufficient for that cell, then a somewhat different order is
used. If, however, the next cell can be started, it is started to avoid loss of cooling capacity.

"Per stare start number" order: This order is equal to the "Store start number” order, however, a
cell will only be started when there are no more cooling cells with a lower store start number. Thus,
there are no simultaneously cooling cells with different store start numbers within the store group.

This order can be used, for example, to prevent a series of cells requiring different suction pressures
from cooling simultaneously.

"With store subgroups" order: With this order, the store group is further divided into store
subgroups [P3332]. Acycle isrun for each store subgroup. The cycles in the store subgroups [in the
same store group] start at the same time but are nolonger linked to each other. In a store subgroup,
only one cell with cool demand is set to cooling in ascending store start number order. The set
maximum cooling capacity per store group does not apply to this order.
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2.17 Master/slave operation

The cell controllers support a master/slave control system: A cell can be set as a slave cell by
setting the master cell number [P4350] of the master cell to be followed. The slave will then
perform the same actions with its actuators as the master cell.

However, the airbag contral, compressar/condenser control and light switching of the slave cell
operate autonomously, meaning they do not follow the master cell.

It can be set on the slave cell (P4351] whether its channel temperature sensors should be used by
the master cell. This only concerns the active error-free channel temperature sensors of the slave
cell [see P3010..P3019]. The master cell uses these sensors based on the channel temperature
(S305] unless only a single sensaor is selected (S305 = 3].

The required cooling capacity of the slave cell[s] must be set at the master cell: The required
cooling capacity of the master cell (P3310, P3311] must be increased by the required cooling
capacity of its slave cells.

The same applies to the required electrical power for mechanical cooling: The required electrical
power of the master cell ([P3551) must be increased by the required electrical power for the
mechanical cooling of its slave cells.

The main ventilators of the slave cells are controlled as if they were main ventilators of the master
cell with ventilation mode Auto. If energy management is applied for the master cell, the electrical
power of the main ventilators of the slave cells is taken into account. For this purpose, each slave
cell informs the master cell about its number of main ventilators. It is assumed that a main
ventilator of a slave cell uses the same amount of electrical power as a main ventilator of the
master cell (P3552..P3556].
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3 Programs

This section describes the programs which are supported by the controller. The controller executes
a program in the form of actions. An action determines how and which actuators are active. Actions
are indicated with A<x> where x is a number. For each program it is described which actions apply,
with which priority level, start conditions and actuators. The start conditions are indicated with C<x>,
stop condition with D<x> where x is a number. Actions with a lower priority level are carried out at
the expense of actions with a higher priority level. The used tables list the actions in order of priority
level.

An action startsif all start conditions are met, no action with a lower priority level can be started and
there is sufficient energy available for the action [see section 7].

An action stops if ane or more stop conditions are met, or if an action with a lower priority level can
be started or if there is insufficient energy available for the current action.

For reasons of clarity, trivial blocking conditions and the availability of sensors and actuators are not
mentioned in the tables. Alsg, not all switching differentials are mentioned.

There are also a number of program independent actions, which are described in a separate section
(section 3.7].

General notes:

If the Heating priority [P3388] is set to Humidity but there is no RH_inside available, the control will
behave as if the Heating priority [P3388] were set to Temperature. The RH_inside is available when
a real sensor is configured and correctly measured or when a simulation value is set with P3110.

AH_delta = Absolute humidity delta = AH_inside - AH_outside.
AH_inside is calculated with T_product and RH_inside.
AH_outside is calculated with T_outside and RH_outside.

Page 17 of 153



@ MC3-AGRI Document no.: 180698 Version: 1.48

3.1 Standby (S200=0]

The purpose of this program is only to activate mechanical cooling if needed to generate heat which
is required by other cells via a heating tank [heat recovery]. Other cells may require this heat for
drying with a heat recovery unit or glycol defrost.

3.1.1 Actions during Standby

Action name

™) o ot

C<x> Start condition(s) = |@ —~|E

o |= o |3

(=20 =1 c >

— e (] - 5 j -

] D<x> Stop condition(s) = |= S

[ ol |w |2 ]
= zI512|=]|2 |2
= c a[>]|=|c |2 |B
s | e S1S |28 (8 [E
= t; @ C | = [:7] [:F] 3
a < D b = = = == =

77 A30 Mechanical cooling (Standby) v

C55: Heat required and not available from “non-standby” cells.

D55: Standby cooling not required for more than P4650 s.

290 | A0 None
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3.2 Drying (S200=1)
The purpose of this program is to dry the product after harvesting and filling the storage and also to
obtain a homogeneous temperature distribution.

3.2.1 Actions during Drying

Action name
C<x> Start condition(s]

D<x> Stop condition(s]

Heat recovery unit

Humidify

Priority level
Heating (bruner]

Action

Mechanical cooling
< | Main ventilator{s]

< | Air valves

@
o
>
w©

CO2 extraction [Auto]
C9: C02 > S1103 ppm
OR No outside air ventilation for S1101 hours
OR Time in set period (P3260, P3261)
C20: T_outside within set range (P3054, P3055)

DY: CO2 < S1104 ppm
AND Min CO2 extraction time after switch on level (P3399] reached
AND CO2 extraction time [S1102) reached
AND Time not in set period (P3260, P3261)

D20: T_outside outside set range [P3054, P3055)

88 A4S (RH based] Outside air ventilation + Heat recovery VIV \
C15: Program not finished 2
(RH_inside > RH_inside target (S1004) + differential (S1202) )
C16: Heating priority (P3388]) = Humidity
C19: T_outside within set range (S1002, S303)
C34: AH_delta within set range (S309, S310) *
C41: Starting does not exceed Max joint heat request (P2700, see also P4611)
C45: No heat recovery for 60 s

D15:Program finished ?

(RH_inside < RH_inside target (S1004] )
D16: Heating priority (P3388]) = Temperature
D19:T_outside outside set range (S1002, S303)
D34: AH_delta outside set range (S309, S310) *
D45: Max heat recovery time [P4661) reached

90 Al13 [RH based] Outside air ventilation + Heating Vivi]Vv
C15: Program not finished 2

(RH_inside > RH_inside target (S1004] + differential (S1202] )
C16: Heating priority (P3388]) = Humidity
C19: T_outside within set range (S1002, S303)
C34: AH_delta within set range (S309, S310) *

D15: Program finished 2

(RH_inside < RH_inside target (S1004] )
D16: Heating priority (P3388) = Temperature
D19:T_outside outside set range (S1002, S303)
D34: AH_delta outside set range (S309, S310) *
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Action name
C<x> Start condition(s]

D<x> Stop condition(s)

Mechanical cooling
Heating (bruner]

Priority level
Humidify

Action

< | Main ventilator{s)
<| Heat recovery unit

< | Air valves

[de)
@
>
=

B (T based] Outside air ventilation + Heat recovery
C15: Program not finished ?
(T_product > Heating T_setpoint (S1001] ]
C17: Heating priority (P3388) = Temperature
C19: T_outside within set range (S1002, S303]
C33: T_channel > Heating T_setpoint (S1001]
C34: AH_delta within set range (S309, S310) *
C41: Starting does not exceed Max joint heat request (P2700, see also P4611)
C45: No heat recovery for 60 s

D15:Program finished 2

(T_product < Heating T_setpoint (S1001) )
D17:Heating priority (P3388]) = Humidity
D19:T_outside outside set range (S1002, S303)
D34: AH_delta outside set range (S309, S310) *
D45: Max heat recovery time (P4661) reached

100 | A1S (T based] Outside air ventilation + Heating VIiVv]Vv
C15: Program not finished 2

(T_product > Heating T_setpoint {S1001) ]
C17: Heating priority (P3388]) = Temperature
C19: T_outside within set range (S1002, S303)
C33: T_channel > Heating T_setpoint (S1001)
C34: AH_delta within set range (S309, S310] *

D15:Program finished 2

(T_product < Heating T_setpoint (S1001) )
D17:Heating priority (P3388]) = Humidity
D19:T_outside outside set range (S1002, S303)
D34: AH_delta outside set range (S309, S310) *

148 | A4d4 (RH based] Internal ventilation + Heat recovery v v
C15: Program not finished 2

(RH_inside > RH_inside target (S1004] + differential (S1202] )
C16: Heating priority (P3388]) = Humidity
C31: T_product < Heating T_setpoint (S1001]) - differential (S3080
C41: Starting fits within Max joint heat request (P2700, see also P4611)
C45: No heat recovery for 60 s

D15:Program finished ?
(RH_inside < RH_inside target (S1004] )
D16: Heating priority (P3388]) = Temperature
C31: T_product > Heating T_setpoint (S1001) (possible switch to A45)
D45: Max heat recovery time (P4661) reached

150 | A12 (RH based)] Internal ventilation + Heating v v
C15: Program not finished 2

(RH_inside > RH_inside target (S1004) + differential (S1202) )
C16: Heating priority (P3388]) = Humidity
C31: T_product < Heating T_setpoint (S1001) - differential (S3080

D15:Program finished ?
(RH_inside < RH_inside target (S1004] )
D16: Heating priority (P3388]) = Temperature
C31: T_product > Heating T_setpoint (S1001) (possible switch to A13)
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Action name
C<x> Start condition(s]

D<x> Stop condition(s)

Priority level
Mechanical cooling
Air valves

Heating (bruner]

Humidify

Action

< | Main ventilator{s)
<| Heat recovery unit

=
al

5 | A

=

2 (T based] Internal ventilation + Heat recovery
C15: Program not finished ?

(T_product > Heating T_setpoint (S1001] ]
C17: Heating priority (P3388) = Temperature
C32: T_channel < Heating T_setpoint (S1001] - differential (P3389]
C41: Starting fits within Maxjoint heat request (P2700, see also P4611]
C45: No heat recovery for 60 s

D15:Program finished 2
(T_product < Heating T_setpoint {S1001) ]
D17:Heating priority (P3388] = Humidity
D32: T_channel > Heating T_setpoint (S1001) (possible switch to A46)
D45: Max heat recovery time (P4661) reached

160 | Al4 (T based] Internal ventilation + Heating v v
C15: Program not finished 2
(T_product > Heating T_setpoint (S1001) ]
C17: Heating priority (P3388]) = Temperature
C32: T_channel < Heating T_setpoint (S1001] - differential (P3389]

D15:Program finished 2
(T_product < Heating T_setpoint (S1001) ]
D17:Heating priority (P3388] = Humidity
D32: T_channel > Heating T_setpoint (S1001) (possible switch to A15)

170 | A8 Outside air ventilation VIV
C15: Program not finished 2

C18: Max outside air time (cumulative) (S407) not reached
C19: T_outside within set range (S1002, S303)

C34: AH_delta within set range (S309, S310) *

D15:Program finished 2

D18: Max outside air time [cumulative] (S407] reached
D19:T_outside outside set range (S1002, S303)

D34: AH_delta outside set range (S309, S310) *

210 | A7 Natural air flow Vv
C15: Program not finished 2

C18: Max outside air time (cumulative) (S407]) not reached
C19: T_outside within set range (S1002, S303)

C34: AH_delta within set range (S309, S310) *

D15:Program finished ?

D18: Max outside air time (cumulative) (S407] reached
D19:T_outside outside set range (S1002, S303)

D34: AH_delta outside set range (S309, S310) *

230 | A3 Internal ventilation v
C8: No main ventilation for S512 hours OR Time in set period (P3072, P3073)
C30: T_cell > P3056 OR T_cell not available

D8: Internal ventilation time (S513) reached AND Time not in set period (P3072, P3073)
D30:T_cell < P3056 (if T_cell available]
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Action name o
C<x> Start condition(s) £ |= =
o & ]
(=2 Y=} c >
= . O | S =
o D<x> Stop condition(s) = | =12
3] [£] "E v |= |9
= |52 |8 |E
2 c s[>z | |z
o 2 o |E|>|s |& |E
= 3] O I© |t |o | |3
o << = |=Z |< |T |T |T
240 | Ad Ventilation after (use of] outside air/heating v

C30: T_cell > P3056 OR T_cell not available
C10: Ventilation required after use of outside air or heating (P3070, P3071)

D30: T_cell < P3056 (if T_cell available]
D10: Required post ventilation time reached (P3070, P3071)

290 | AD None

Notes:
1) This condition does not apply if AH_delta is ignored [due to P3060, P3061) OR RH_inside is not availahle.

2] Program Dryingis finished when:
Heating configured AND Heating priority (P3388] = Humidity AND RH_inside < RH_inside target (S1004)
OR

Heating configured AND Heating priority (P3388) = Temperature AND T_product > Heating T_setpoint (S1001)
OR

Heating not configured AND RH_inside available AND RH_inside < RH_inside target (S1004]
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3.3 Condens drying (S200=2]

The purpose of this program is to dry the product after harvesting and filling the storage and also to
obtain a homogeneous temperature distribution. Drying is carried out by simultaneously cooling
mechanically and reheating the cooled air using a heat recovery unit.

3.3.1 Actions during Condens drying

Action name
C<x> Start condition(s)

D<x> Stop condition(s]

Priority level
Heating (bruner]

Action
Humidify

~| Mechanical cooling
< | Main ventilator{s]
< | Heat recovery unit

< | Air valves

al
a
>
w

1 Condens drying (Hand)
C54: Manual condens drying start [P4600 = Hand)

D54: Manual condens drying stop (P4600 # Hand]

80 A9 CO2 extraction (Auto) VIV
C9: €02 > S1103 ppm
OR No outside air ventilation for S1101 hours
OR Time in set period (P3260, P3261)
C20: T_outside within set range (P3054, P3055)

D9: CO02 < S1104 ppm
AND Min CO2 extraction time after switch on level (P3399] reached
AND CO2 extraction time (S1102] reached
AND Time not in set period [P3260, P3261)

D20: T_outside outside set range [P3054, P3055)

145 | A34 Condens drying [Auto] with outside air ventilation VIiVv]V \
C15: Program not finished 2

C38: Condens drying mode set to Auto <x> [P4600 = 2)

C39: No condens drying for 60 s

C41: Starting fits within Max joint heat request (P2700, see also P4611)
C43: Using air valves allowed during condens drying (P4640)

D15:Program finished 2

D38: Condens drying mode not set to Auto <x> [P4600 < 2]

D39: Max condens drying time (P4601] reached

D43: Using air valves not allowed during condens drying (P4640)

225 | A33 Condens drying [Auto] with internal ventilation ViV v
C15: Program not finished 2

C30: T_cell > P3056 OR T_cell not available

C38: Condens drying mode set to Auto <x> (P4600 = 2)

C39: No condens drying for 60 s

C41: Starting fits within Max joint heat request (P2700, see also P4611)
C42: Main ventilation allowed during condens drying [P4640)

D15:Program finished 2

D30: T_cell < P3056 (if T_cell available]

D38: Condens drying mode not set to Auto <x> [P4600 < 2]

D39: Max condens drying time (P4601] reached

D42 Main ventilation not allowed during condens drying (P4640)
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Action name
C<x> Start condition(s]

D<x> Stop condition(s)

Heat recovery unit

Humidify

Mechanical cooling
Heating (bruner]

Priority level
Action
Air valves

< | Main ventilator{s)

n
w

0

P
w

Internal ventilation
C8: No main ventilation for S512 hours
OR Time in set period (P3072, P3073]
C30: T_cell > P3056 OR T_cell not available

D8: Internal ventilation time (S513] reached
AND Time not in set period (P3072, P3073)
D30:T_cell < P3056 (if T_cell available]

235 | A3e2 Condens drying (Auto] (without use of main ventilation and air valves] \% v
C15: Program not finished 2

C38: Condens drying mode set to Auto <x> [P4600 = 2)

C39: No condens drying for 60 s

CA41: Starting fits within Max joint heat request (P2700, see also P4611)

D15:Program finished 2
D38: Condens drying mode not set to Auto <x> [P4600 < 2]
D39: Max condens drying time (P4601] reached

240 | A4 Ventilation after (use of) outside air/heating v
C10: Ventilation required after use of outside air or heating (P3070, P3071)
C30: T_cell > P3056 OR T_cell not available

D10:Required post ventilation time reached (P3070, P3071)
D30: T_cell < P3056 (if T_cell available]

290 | A0 None

Notes:
2] Program Condens drying is finished when:
Condens drying mode (P4600] = Auto 1 (humidity control with warming up) AND
T_channel >= Heating T_setpoint (S1001) AND
RH_inside < RH_inside target (PS1004)
OR
Condens drying mode (P4600] = Auto 2 (humidity control with constant temperature) AND
RH_inside < RH_inside target (PS1004)
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3.4 Wound healing [S200=3]

The purpose of this program is to heal the wounds of the product that occurred during harvesting. A
suberin layer is formed which reduces the risk of diseases and too much fluid loss [weight loss]. If
the product is too wet, a drying program should be used first.

3.4.1 Actions during Wound healing

Action name
C<x> Start condition(s)

D<x> Stop condition(s]

Heat recovery unit

Humidify

Priority level
Mechanical cooling
Heating (burner]

Action

<| Main ventilator{s]

~| Air valves

©
o
>
[de]

CO2 extraction [Auto]
C9: CO02 > S1103 ppm
OR No outside air ventilation for S1101 hours
OR Time in set period (P3260, P3261)
C20: T_outside within set range (P3054, P3055)

D9: C02 < S1104 ppm
AND Min CO2 extraction time after switch on level (P3399] reached
AND CO2 extraction time (S1102] reached
AND Time not in set period (P3260, P3261)

D20: T_outside outside set range [P3054, P3055)

125 | A38 (RH based] Outside air ventilation, Heat recovery Post-drying VIV v
C16: Heating priority (P3388]) = Humidity

C18: Max outside air time (cumulative) (S407] not reached

C19: T_outside within set range (S1002, S303)

C23: T_outside < T_product - S307

C34: AH_delta within set range (S309, S310] *

C35: RH_inside > RH_inside target (S1004) + differential (S1202)

C41: Starting fits within Max joint heat request (P2700, see also P4611)
C45: No heat recovery for 60 s

D16: Heating priority (P3388) = Temperature

D18: Max outside air time [cumulative] (S407] reached
D19:T_outside outside set range (S1002, S303)
D23:T_outside > T_product - S307

D34: AH_delta outside set range (S309, S310) *

D35: RH_inside < RH_inside target (S1004)

D45: Max heat recovery time (P4661) reached
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Action name
C<x> Start condition(s]

D<x> Stop condition(s)

Heat recovery unit

Humidify

Priority level
Mechanical cooling

Action

< | Main ventilator{s]
< | Heating [burner]

<| Air valves

=
w

0]A

n

3 (RH based] Outside air ventilation, Post-drying

C16: Heating priority (P3388]) = Humidity

C18: Max outside air time (cumulative) (S407]) not reached

C19: T_outside within set range (S1002, S303)

C23: T_outside < T_product - S307

C34: AH_delta within set range (S309, S310) *

C35: RH_inside > RH_inside target (S1004] + differential (S1202]

D16: Heating priority (P3388) = Temperature

D18: Max outside air time ([cumulative) (S407) reached
D19:T_outside outside set range (S1002, S303)
D23:T_outside > T_product - S307

D34: AH_delta outside set range (S309, S310) *

D35: RH_inside < RH_inside target (S1004)

135 | A38 (T based] Outside air ventilation + Heat recovery VIV v
C17: Heating priority (P3388) = Temperature

C18: Max outside air time (cumulative) (S407]) not reached

C19: T_outside within set range (S1002, S303)

C23: T_outside < T_product - S307

C34: AH_delta within set range (S309, S310) *

C41: Starting fits within Maxjoint heat request (P2700, see also P4611]
C45: No heat recovery for 60 s

D17:Heating priority (P3388] = Humidity

D18: Max outside air time (cumulative) (S407] reached
D19:T_outside outside set range (S1002, S303)
D23:T_outside > T_product - S307

D34: AH_delta outside set range (S309, S310) *

D45: Max heat recovery time (P4661) reached

140 | A26 (T based] Outside air ventilation + Heating VIv]Vv
C17: Heating priority (P3388) = Temperature

C18: Max outside air time (cumulative) (S407] not reached
C19: T_outside within set range (S1002, S303)

C23: T_outside < T_product - S307

C34: AH_delta within set range (S309, S310] *

D17:Heating priority (P3388]) = Humidity

D18: Max outside air time [cumulative] (S407] reached
D19:T_outside outside set range (S1002, S303)
D23:T_outside > T_product - S307

D34: AH_delta outside set range (S309, S310) *

170 | A8 Outside air ventilation VIV
C18: Max outside air time (cumulative) (S407] not reached
C19: T_outside within set range (S1002, S303)
C34: AH_delta within set range (S309, S310) *

D18: Max outside air time (cumulative) (S407) reached
D19:T_outside outside set range (S1002, S303)
D34: AH_delta outside set range (S309, S310) *
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Action name
C<x> Start condition(s]

D<x> Stop condition(s)

Heating (burner]

Priority level
Air valves

Humidify

Action

< | Mechanical cooling
< | Main ventilator{s]
< | Heat recovery unit

=
[0e]

S |A

w

6 Condens drying [Auto] with internal ventilation

C16: Heating priority (P3388]) = Humidity

C30: T_cell > P3056 OR T_cell not available

C35: RH_inside > RH_inside target (S1004] + differential (S1202]

C39: No condens drying for 60 s

C41: Starting fits within Max joint heat request (P2700, see also P4611)

C42: Main ventilation allowed during condens drying [P4640)

C44: Condens drying mode (P4600] set to humidity control with constant temperature

D16: Heating priority (P3388) = Temperature

D30: T_cell < P3056 (if T_cell available]

D35:RH_inside < RH_inside target (S1004)

D39: Max condens drying time (P4601]) reached

D42 Main ventilation not allowed during condens drying (P4640)

D44: Condens drying mode [P4600] not set to humidity control with constant temperature

190 | A24 (RH based)] Internal ventilation, Post-drying ViV \%
C16: Heating priority (P3388]) = Humidity

C30: T_cell > P3056 OR T_cell not availahle

C35: RH_inside > RH_inside target (S1004) + differential (S1202)

D16: Heating priority (P3388] = Temperature
D30: T_cell < P3056 (if T_cell available]
D35:RH_inside < RH_inside target (S1004)

210 | A7 Natural air flow \%
C18: Max outside air time (cumulative) (S407]) not reached
C19: T_outside within set range (S1002, S303)
C21:T_outside < T_product - S601

C34: AH_delta within set range (S309, S310) *

D18: Max outside air time (cumulative) (S407) reached
D19:T_outside outside set range (S1002, S303)
D21:T_outside > T_product - S601

D34: AH_delta outside set range (S309, S310) *

220 | A5 Mechanical cooling (Auto) v
C11:T_control > T_setpoint + differential S801/S802

C38: T_cell > T_product + 1K - P3062?

C40: Internal ventilation performed (see stopcondition D40]
C50: Min time between 2 cooling actions [P3341) expired

D11:T_control < T_setpoint
D51: T_cell < T_product - P3062
D40: Already 1 min waiting on cool capacity (in coolgroup or store group)
AND internal ventilation [A3] startconditions are met [switch to A3]
D53: Max cooling time (P901]) reached
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Action name
C<x> Start condition(s]

D<x> Stop condition(s)

Heat recovery unit

Humidify

Mechanical cooling
Heating (burner]

Priority level
Action
Air valves

< | Main ventilator{s]

Internal ventilation
C8: No main ventilation for S512 hours
OR Time in set period (P3072, P3073)
C30: T_cell > P3056 OR T_cell not availahle

n
w

0

>
w

D8: Internal ventilation time (S513) reached
AND Time not in set period (P3072, P3073])
D30: T_cell < P3056 (if T_cell available]

240 | A4 Ventilation after [use of] outside air/heating v
C10: Ventilation required after use of outside air or heating (P3070, P3071)
C30: T_cell > P3056 OR T_cell not available

D10: Required post ventilation time reached (P3070, P3071)
D30: T_cell < P3056 (if T_cell available]

290 | A0 None

Notes:
1) This condition does not apply if AH_delta isignored (due to P3060, P3061) OR RH_inside is not available.

2] Due to mechanical cooling, the cell may only become P3062 colder than the product.
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3.5 Storing [S200=4]

The purpose of this program is to cool the product to the desired storage temperature and maintain
it in a controlled manner.

When the cell controller is switched on with this program or this program is selected then a new Day
T_setpoint [(S3050] is calculated as start from a setpoint trajectory. The trajectory starts with the
current T_control minus S308. Every day at midnight the Day T_setpoint (S3050] is decreased again
by S308 until the End T_setpoint (S302] is reached. As a limitation here, the new setpoint does not
become lower than the current T_control minus S308.

An additional offset [P3059] can be temporarily applied to the Day T_setpoint. This offset is active
during a set time period [P3057, P3058] and also when activated with digital input function Temp
setpoint offset.

3.5.1 Actions during Storing

Action name
C<x> Start condition(s)

D<x> Stop condition(s]

Heat recovery unit

Humidify

Priority level
Mechanical cooling
Heating (burner]

Action

< | Main ventilator{s]

<| Air valves

(o)
o
>
©

CO2 extraction [Auto)
C9: €02 >S1103 ppm
OR No outside air ventilation for S1101 hours
OR Time in set period (P3260, P3261)
C20: T_outside within set range (P3054, P3055)

D9: C02 < S1104 ppm
AND Min CO2 extraction time after switch on level (P3399] reached
AND CO2 extraction time (S1102] reached
AND Time not in set period (P3260, P3261)

D20: T_outside outside set range [P3054, P3055)

105 | A40 (RH based] Outside air ventilation + Heat recovery VIV v
C16: Heating priority (P3388]) = Humidity

C18: Max outside air time (cumulative) (S407]) not reached

C19: T_outside within set range (S1002, S303)

C23: T_outside < T_product - S307

C34: AH_delta within set range (S309, S310) *

C35: RH_inside > RH_inside target (S1004] + differential (S1202]

C41: Starting fits within Max joint heat request (P2700, see also P4611)
C45: No heat recovery for 60 s

D16: Heating priority (P3388) = Temperature

D18:Max outside air time (cumulative) (S407] reached
D19:T_outside outside set range (S1002, S303)
D23:T_outside > T_product - S307

D34: AH_delta outside set range (S309, S310) *

D35: RH_inside < RH_inside target (S1004)

D45: Max heat recovery time (P4661) reached
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Action name
C<x> Start condition(s]

D<x> Stop condition(s)

Heat recovery unit

Humidify

Priority level
Mechanical cooling

Action

< | Main ventilator{s]
< | Heating [burner]

< | Air valves

[y
=

0lA

n

7 (RH based] Outside air ventilation + Heating

C16: Heating priority (P3388] = Humidity

C18: Max outside air time (cumulative) (S407) not reached

C19: T_outside within set range (S1002, S303)

C23: T_outside < T_product - S307

C34: AH_delta within set range (S309, S310] *

C35: RH_inside > RH_inside target (S1004) + differential (S1202)

D16: Heating priority (P3388) = Temperature

D18:Max outside air time (cumulative) (S407] reached
D19:T_outside outside set range (S1002, S303)
D23:T_outside > T_product - S307

D34: AH_delta outside set range (S309, S310) *
D35:RH_inside < RH_inside target (S1004]

115 | A43 (T based] Outside air ventilation + Heat recovery VIV v
C17: Heating priority (P3388) = Temperature

C18: Max outside air time (cumulative) (S407) not reached

C19: T_outside within set range (S1002, S303)

C23: T_outside < T_product - S307

C25: T_control > T_setpoint + P3042

C34: AH_delta within set range (S309, S310) *

CA41: Starting fits within Max joint heat request (P2700, see also P4611)
C45: No heat recovery for 60 s

D17:Heating priority (P3388] = Humidity

D18: Max outside air time ([cumulative) (S407) reached
D19:T_outside outside set range (S1002, S303)
D23:T_outside > T_product - S307

D25:T_control < T_setpoint

D34: AH_delta outside set range (S309, S310) *

D45: Max heat recovery time (P4661) reached

120 | Al6 (T based] Outside air ventilation + Heating VIiv]Vv
C17: Heating priority (P3388) = Temperature

C18: Max outside air time (cumulative) (S407) not reached
C19: T_outside within set range (S1002, S303)

C23: T_outside < T_product - S307

C25: T_control > T_setpoint + P3042

C34: AH_delta within set range (S309, S310) *

D17:Heating priority (P3388]) = Humidity

D18: Max outside air time (cumulative) (S407] reached
D19:T_outside outside set range (S1002, S303)
D23:T_outside > T_product - S307

D25:T_control < T_setpoint

D34: AH_delta outside set range (S309, S310) *
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Action name
C<x> Start condition(s]

D<x> Stop condition(s)

Heat recovery unit

Humidify

Priority level
Mechanical cooling
Heating (burner]

Action

< | Main ventilator{s]

< | Air valves

=
~

0

>
©

Outside air ventilation
C18: Max outside air time (cumulative) (S407]) not reached
C19: T_outside within set range (S1002, S303)
C23: T_outside < T_product - S307
C27:T_control > T_setpoint + P3041
C34: AH_delta within set range (S309, S310] *

D18:Max outside air time (cumulative) (S407] reached
D19:T_outside outside set range (S1002, S303)
D23:T_outside > T_product - S307

D27:T_control < T_setpoint + P3041

D34: AH_delta outside set range (S309, S310) *

195 | A37 Condens drying [Auto] with internal ventilation VIV v
C16: Heating priority (P3388] = Humidity

C30: T_cell > P3056 OR T_cell not available

C35: RH_inside > RH_inside target (S1004) + differential (S1202)

C39: No condens drying for 60 s

C41: Starting fits within Max joint heat request (P2700, see also P4611)

C42: Main ventilation allowed during condens drying (P4640)

C44: Condens drying mode [P4600] set to humidity control with constant temperature

D16: Heating priority (P3388) = Temperature

D30: T_cell < P3056 (if T_cell available]

D35: RH_inside < RH_inside target (S1004)

D39: Max condens drying time (P4601] reached

D42 Main ventilation not allowed during condens drying (P4640)

D44: Condens drying mode (P4600] not set to humidity control with constant temperature

200 | A25 (RH based] Internal ventilation, Post-drying V]V v
C16: Heating priority (P3388]) = Humidity

C30: T_cell > P3056 OR T_cell not available

C35: RH_inside > RH_inside target (S1004] + differential (S1202]

D16: Heating priority (P3388) = Temperature
D30: T_cell < P3056 (if T_cell available]
D35: RH_inside < RH_inside target (S1004)

210 | A7 Natural air flow \
C18: Max outside air time (cumulative) (S407) not reached
C19: T_outside within set range (S1002, S303)
C21:T_outside < T_product - S601

C25: T_control > T_setpoint + P3042

C34: AH_delta within set range (S309, S310) *

D18:Max outside air time (cumulative) (S407] reached
D19:T_outside outside set range (S1002, S303)
D21:T_outside > T_product - S601

D25:T_control < T_setpoint

D34: AH_delta outside set range (S309, S310) *
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Action name o
C<x> Start condition(s] E & — e
o | o |5

— e |8 c|=
o D<x> Stop condition(s) = | 2|2
2 21El8 (318 |
z |c HEHEEE
P o
o < = |I=Z|<|T |z |xT
220 | AS Mechanical cooling (Auto] \%

C11:T_control > T_setpoint + differential S801/S802

C51:T_cell > T_product + 1K - P3062 3

C40: Internal ventilation performed (see stopcondition D40]

C50: Min time between 2 cooling actions [P3341) expired

D11:T_control < T_setpoint

D51: T_cell < T_product - P3062

D40: Already 1 min waiting on cool capacity (in coolgroup or store group)

AND internal ventilation (A3] startconditions are met (switch to A3)

230 | A3 Internal ventilation v

C8: No main ventilation for S512 hours OR Time in set period (P3072, P3073)

C30: T_cell > P3056 OR T_cell not available

D8: Internal ventilation time (S513) reached AND Time not in set period [P3072, P3073)

D30:T_cell < P3056 (if T_cell available]
240 | Ad Ventilation after (use of] outside air/heating v

C10: Ventilation required after use of outside air or heating (P3070, P3071)

C30: T_cell > P3056 OR T_cell not available

D10: Required post ventilation time reached (P3070, P3071)

D30:T_cell < P3056 (if T_cell available]
250 | A28 Humidify (Auto) \%

C36: RH_inside < RH_inside target (S1004] - differential (S1202)

C37: Humidify switch on delay (S1201) expired

D36:RH_inside > RH_inside target (S1004]
290 | AD None

Notes:
1) This condition does not apply if AH_delta is ignored (due to P3060, P3061) OR RH_inside is not available.
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3.6 Warm up [S200=4]

The purpose of this program is to warm up the product to the desired delivery temperature in a
controlled manner.

When the cell controller is switched on with this program or this program is selected then a new Day
T_setpoint [(S3050] is calculated as start from a setpoint trajectory. The trajectory starts with the
current T_control plus S308. Every day at midnight the Day T_setpoint (S3050] is increased again by
S308 until the End T_setpoint [S302] is reached. As a limitation here, the new setpoint does not
become higher than the current T_control plus S308.

An additional offset [P3059] can be temporarily applied to the Day T_setpoint. This offset is active
during a set time period [P3057, P3058] and also when activated with digital input function Temp
setpoint offset.

3.6.1 Actions during Warm up

Action name
C<x> Start condition(s)

D<x> Stop condition(s]

Heat recovery unit

Humidify

Priority level
Mechanical cooling
Heating [burner]

Action

< | Main ventilator(s]

<| Air valves

[e¢]
o
>
w

CO2 extraction (Auto)
C9: C02 > S1103 ppm
OR No outside air ventilation for S1101 hours
OR Time in set period (P3260, P3261)
C20: T_outside within set range (P3054, P3055)

D9: CO2 < S1104 ppm
AND Min CO2 extraction time after switch on level (P3399] reached
AND CO02 extraction time (S1102) reached
AND Time not in set period [P3260, P3261])

D20: T_outside outside set range (P3054, P3055)

170 | A8 Outside air ventilation VIV
C18: Max outside air time (cumulative) (S407) not reached
C19: T_outside within set range (S1002, S303)

C24: T_outside < T_product + S307

C28: T_control > T_setpoint - P3041

C34: AH_delta within set range (S309, S310) *

D18: Max outside air time ([cumulative) (S407) reached
D19:T_outside outside set range (S1002, S303)
D24:T_outside > T_product + S307

D28:T_control < T_setpoint - P3041

D34: AH_delta outside set range (S309, S310) *
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Action name
C<x> Start condition(s]

D<x> Stop condition(s)

Heat recovery unit

Mechanical cooling
Humidify

Priority level
Action
Air valves

< | Main ventilator{s]
< | Heating [burner]

=
~

5 | A

=

1 Internal ventilation + Heat recovery

C29: T_control < T_setpoint - P3389

C30: T_cell > P3056 OR T_cell not availahle

C41: Starting does not exceed Max joint heat request (P2700, see also P4611)
C45: No heat recovery for 60 s

D29:T_control > T_setpoint
D30: T_cell < P3056 (if T_cell available]
D45: Max heat recovery time (P4661) reached

180 | A22 Internal ventilation + Heating v v
C29: T_control < T_setpoint - P3389
C30: T_cell > P3056 OR T_cell not available

D29:T_control > T_setpoint
D30: T_cell < P3056 (if T_cell available]

210 | A7 Natural air flow v
C18: Max outside air time [cumulative] (S407] not reached
C19: T_outside within set range (S1002, S303)

C22: T_outside > T_product + S601

C26: T_control < T_setpoint - P3042

C34: AH_delta within set range (S309, S310) *

D18: Max outside air time ([cumulative) (S407) reached
D19:T_outside outside set range (S1002, S303)
D22:T_outside < T_product + S601

D26:T_control > T_setpoint

D34: AH_delta outside set range (S309, S310) *

230 | A3 Internal ventilation v

C8: No main ventilation for S512 hours
OR Time in set period (P3072, P3073)

C30: T_cell > P3056 OR T_cell not available

D8: Internal ventilation time (S513] reached
AND Time not in set period (P3072, P3073])
D30: T_cell < P3056 (if T_cell available]

240 | Ad Ventilation after [use of] outside air/heating v
C10: Ventilation required after use of outside air or heating (P3070, P3071)
C30: T_cell > P3056 OR T_cell not available

D10: Required post ventilation time reached (P3070, P3071)
D30:T_cell < P3056 (if T_cell available]

250 | A28 Humidify [Auto) v
C36: RH_inside < RH_inside target (S1004) - differential (S1202)
C37: Humidify switch on delay (S1201]) expired

D36: RH_inside > RH_inside target (S1004)
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Action name
C<x> Start condition(s]

D<x> Stop condition(s)

Mechanical cooling
Main ventilator{s)
Heat recovery unit

Heating (burner]
Humidify

Priority level
Air valves

Action

n
[de]

0

>
o

None

Notes:
1) This condition does not apply if AH_delta is ignored (due to P3060, P3061) OR RH_inside is not available.
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3.7 Program independent actions

Action name
C<x> Start condition(s]

D<x> Stop condition(s]

Heat recovery unit

< | Humidify

Action

< | Mechanical cooling
< | Main ventilator{s)

1 Priority level
< | Air valves
< | Heating [burner]

P
n

9 Slave operation
CO: Master cell number set (P4350)

DO: Master cell number reset

10 A21 Smoke extraction VIV
C1: Digital input Smoke extraction active
AND delay (P3520] expired

D1: Digital input Smoke extraction inactive
AND Smoke extraction alarmis acknowledged

20 Al Defrost v
C2: Mechanical cooling (cumulative) for S302 min
OR Manual defrost start (S905]

D2: Max defrost time (S903]) expired
OR End T_defrost (S904] reached
OR Manual defrost stop (SS06)

15 A47 Sprout regulation phase 1 V9§V

C58: Sprout regulation phase 1 started [S1301]
AND Time is Start time phase 1 [P3480)
AND No Hand mode set

D58: Sprout regulation phase 1 cancelled (S1302)
OR Sprout regulation phase 2 started (S1303)
D61: Fatal alarm occurred OR Any Hand mode set
OR Program (S200] selected which does not support sprout regulation

16 A48 Sprout regulation phase 2 v
C59: Sprout regulation phase 1 cancelled (S1302)
OR Sprout regulation phase 2 started (S1303]

D58: Sprout regulation phase 2 cancelled (S1304)
OR Sprout regulation phase 3 started (S1305)
D61: Fatal alarm occurred OR Any Hand mode set
OR Program (S200] selected which does not support sprout regulation

17 A49 Sprout regulation phase 3 v
C60: Sprout regulation phase 2 cancelled (S1304)
OR Sprout regulation phase 3 started (S1305]

D60: Sprout regulation phase 3 cancelled (S1306)
OR Internal post-ventilation time after gassing (P3492] expired
DB61: Fatal alarm occurred OR Any Hand mode set
OR Program (S200] selected which does not support sprout regulation

40 Al0 CO2 extraction (Hand) A Y
C4: Manual CO2 extraction start (S1100 = Hand)

D4: Manual CO2 extraction stop (S1100 # Hand]
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Action name
C<x> Start condition(s]

D<x> Stop condition(s)

Main ventilator{s)
Heat recovery unit

Humidify

Priority level
Action

Air valves
Heating (burner]

< | Mechanical cooling

3]
o
>
o

Mechanical cooling (Hand]
C5S: Manual mechanical cooling start (S800 = Hand)

D5: Manual mechanical cooling stop (S800 # Hand)

60 A2 Air valve synchronization \%
CB: Air valve opened for more than P3230 min

DB: Air valve synchronization finished [see section 2.12]

70 All Heating valve synchronization v
C7: Heating valve opened for more than P3394 min

D7: Heating valve synchronization finished (see section 2.12)

73 A35 Heat recovery (HR] valve synchronization
C54: Heat recavery valve opened for mare than P4626 min

D54: Heat recovery valve synchronization finished (see section 2.12)

255 | ASO Canceling sprout regulation
C62: Sprout regulation phase 3 cancelled (S1306)
OR Fatal alarm occurred during sprout regulation
OR Any Hand mode set during sprout regulation
OR Program [S200] selected during sprout regulation which does not support
sprout regulation

D63: Sprout regulation cancel time (180 s] expired

260 | Al7 Pumpdown after mechanical cooling v
C13: Mechanical cooling finished, pumpdown required (P3350)

D13: Pumpdown time [P3350) expired

270 | A18 Ventilation after mechanical cooling v
C14: Mechanical cooling and pumpdown finished,
ventilation after cooling required (P3351)

D14:Ventilation switch-off delay (P3351) expired

280 | A20 Time between mechanical cooling
C52: Min time between 2 cooling actions [P3341] not expired

D52: Min time between 2 cooling actions [P3341) expired

285 | Al9 Dripoff after defrost
C3: Defrost finished [Al]

D3: Dripoff time (P3450) expired
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4

Settings

The settings can be viewed and changed at the settings pages of the control panel, the internal
parameter web page of the cell controller and with VASP.

General notes:

1]

In general the “non”-Auto mode settings overrule the selected program (S200] and cause that
the function specific blocking inputs/times are ignored. However the general hlocking
inputs/times, fatal alarms and door open input are not ignored. They still stop all control
functions. The “non”-Auto maodes are nat intended for normal operational use. They can conflict
with the program specific actions. The installer and user of the controller must be aware of this
and ensure that no damage occurs to the stored product or the installation.

Time settings and parameters with range 00.00..24.00 hh.mm (= hour.min): Equal start and stop
times means not used/inactive. A start time 00:00 with stop time 24:00 means continuously
active.

The right-hand columns indicate with an “X” when a setting or parameter is not applicable due
to the selected program [S200] or slave operation [P4350>0]. Of course there are mare
conditions that determine whether a setting or parameter is applicable or not. For example, the
configured and set inputs and outputs. Not applicable settings/parameters are not shown at the
control panel.

Number |Description Range Unit Default

Standby
Condens drying
Wound healing

Drying
Storing

Warm up

Slave operation

On/off-mode / Light

S 100 On/off-mode 0.1 - 0

0 = Off
1=0n
Note:

|
Available as button @) on the On/Off page of the control panel “.

S101 Toggle light ® 0.1 - 0

0 =None
1 =Toggle light (changes automatically to None]
Note:

Available as button gon the Cell pages of the control panel.

“4This button can be hidden with P3123.
5If the light buttonis pressed, the relay function “Toggle light” is activated for 2 s (pulse]). Whether the light is switched on can be (optional)
reported to the controller with digital input function “Light on”. This is then indicated by the color of the light button.
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Number |Description Range Unit Default | P 2| ° ol kel
Program
S 200 Program 0.5 - 4 X
0 = Standby
1 =Drying
2 = Condens drying
3 = Wound healing
4 = Storing
5 =Warmup
Temperatures
S 3050 Day T_setpoint -20.0.40.0 °C 15.0 XX |IX |X X
Automatically calculated/adapted at the start of programs
Storing and Warm up, at controller switching on and at 0:00
hours.
S 308 T_setpoint decrease/increase per day 0.1..20.0 K 0.3 X | X |IX |X X
S 302 End T_setpoint -20.0..40.0 °C 13.0 X X |X |X X
S 300 Selection T_product sensor 0.3 - 0 X
0 = Average active sensors
1 = Lowest active sensor
2 = Highest active sensor
3 = Selected single sensor
S 301 Selected T_product sensor 1.10 - 1 X
S 1002 Min T_outside -20.0..40.0 °C -3.0 X
S 303 Max T_outside -20.0..40.0 °C 20.0 X
S 304 Min T_channel -20.0..40.0 °C 2.0 X
S 305 Selection T_channel sensor 0.3 - 0 X
0 = Average active sensors
1 = Lowest active sensor
2 = Highest active sensor
3 = Selected single sensor
S 306 Selected T_channel sensor 1.10 - 1 X
S 307 Min diff T_outside/product 0.1..20.0 K 1.5 X | X X
S 3052 Outside air ventilation diff T_channel/product 0.3..20.0 K 3.0 X X
Humidities
S 1004 RH_inside target 0.0..100.0 % 60.0 X X
S 1202 Switch diff RH_inside 0.1..100.0 % 10.0 X X
S 309 Min diff AH_inside/outside -10.00..40.00 |g/m3 0.20 X X
S 310 Max diff AH_inside/outside -10.00..40.00 |g/m3 15.00 X X

Page 39 of 153




MC3-AGRI Document no.: 180698 Version: 1.48

gle S
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S|8 5
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ol >| S| ol e|la| ®
ARG EE R
Number |Description Range Unit Default
Times
S 400 General blocking period start time 00.00..24.00 hh.mm | 00:00 X
S 401 General blocking period stop time 00.00..24.00 hh.mm | 00:00 X
S 402 Mechanical cooling blocking period start time 00.00..24.00 hh.mm | 00:00 X X |X
S 403 Mechanical cooling blocking period stop time 00.00..24.00 hh.mm | 00:00 X X |X
S 404 QOutside air blocking period start time 8 00.00..24.00 hh.mm | 00:00 X X
S 405 Outside air blocking period stop time 00.00..24.00 hh.mm | 00:00 X X
S 406 Number of outside air intervals per day’ 1.24 - 1 X X
S 407 Max time outside air per interval 0..1440 min 1440 X X
Ventilation &
S 500 Ventilation 1 mode 0.2 - 2 X
0 = Off
1 =Hand
2 = Auto

S 501 Ventilation 2 mode

S 502 Ventilation 3 mode

S 503 Ventilation 4 mode

S 514 Ventilation 5 mode

S 515 Ventilation 6 mode

S 516 Ventilation 7 mode

S 517 Ventilation 8 mode

S518 Ventilation 9 mode

S 519 Ventilation 10 mode

S 520 Ventilation 11 mode

S 521 Ventilation 12 mode

S 522 Ventilation 13 mode

S 523 Ventilation 14 mode

S 524 Ventilation 15 mode

S 525 Ventilation 16 mode

S 526 Ventilation 17 mode

S 527 Ventilation 18 mode

S 528 Ventilation 19 mode

S 529 Ventilation 20 mode

S 530 Ventilation 21 mode

S 531 Ventilation 22 mode

S 532 Ventilation 23 mode

S 533 Ventilation 24 mode

S 534 Ventilation 25 mode

S 535 Ventilation 26 mode

S 536 Ventilation 27 mode

S 537 Ventilation 28 mode

S 538 Ventilation 29 mode

s S
o |ro |ro (o [ro oo [ro o [ro o o [ro [ o [ o | o [ro o [ro o o o [ro [ o | o |ro [o o | o
1
ro oo frofrofrofro ool oo oo oo oo oo o oo o o oo

S 539 Ventilation 30 mode

SIS XXX XXX XX XXX XXX XXX XXX X< << X< >X<|>X<|>X<]|><

6 CO2 extraction with air valves and main ventilationis not blocked during this blocking period.

7 P407 determines how long cumulative outdoor air may be used per time period. By default (with P406=1), this maximum is applied per
realtime day, from midnight to midnight. It is possible to apply this maximum for multiple time periods per day. The realtime day is then
divided into P406 equal parts. Example: P406=2 and P407=60 min means: Between midnight and 12:00 hour outside air may be used
cumulative for 60 min. And between 12:00 hour and midnight outside air may be used cumulative for 60 minutes.

8 0n the control panel and in VASP the ventilation speed which belongs to ventilation modes Auto is displayed taking into account the
ventilation speed reductions but not the speed offsets. However if that speed is 0%, then the speed of the fastest speed-controlled
ventilator is displayed, which can be > 0% due to a ventilation mode Hand.
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Number |Description Range Unit Default | P 2| ° ol kel
S 540 Ventilation 1 hand speed 10..100 % 100 X
S 541 Ventilation 2 hand speed 10..100 % 100 X
S 542 Ventilation 3 hand speed 10..100 % 100 X
S 543 Ventilation 4 hand speed 10..100 % 100 X
S 544 Ventilation 5 hand speed 10..100 % 100 X
S 545 Ventilation 6 hand speed 10..100 % 100 X
S 546 Ventilation 7 hand speed 10..100 % 100 X
S 547 Ventilation 8 hand speed 10..100 % 100 X
S 548 Ventilation 9 hand speed 10..100 % 100 X
S 548 Ventilation 10 hand speed 10..100 % 100 X
S 550 Ventilation 11 hand speed 10..100 % 100 X
S 551 Ventilation 12 hand speed 10..100 % 100 X
S 552 Ventilation 13 hand speed 10..100 % 100 X
S 553 Ventilation 14 hand speed 10.100 % 100 X
S 554 Ventilation 15 hand speed 10..100 % 100 X
S 555 Ventilation 16 hand speed 10..100 % 100 X
S 556 Ventilation 17 hand speed 10..100 % 100 X
S 557 Ventilation 18 hand speed 10..100 % 100 X
S 558 Ventilation 19 hand speed 10..100 % 100 X
S 559 Ventilation 20 hand speed 10.100 % 100 X
S 560 Ventilation 21 hand speed 10..100 % 100 X
S 561 Ventilation 22 hand speed 10..100 % 100 X
S 562 Ventilation 23 hand speed 10..100 % 100 X
S 563 Ventilation 24 hand speed 10..100 % 100 X
S 564 Ventilation 25 hand speed 10..100 % 100 X
S 565 Ventilation 26 hand speed 10..100 % 100 X
S 566 Ventilation 27 hand speed 10..100 % 100 X
S 567 Ventilation 28 hand speed 10..100 % 100 X
S 568 Ventilation 29 hand speed 10..100 % 100 X
S 569 Ventilation 30 hand speed 10..100 % 100 X
S 570 Ventilation 1 auto speed offset ° -50..50 % 0 X
S 571 Ventilation 2 auto speed offset -50..50 % 0 X
S 572 Ventilation 3 auto speed offset -50..50 % 0 X
S 573 Ventilation 4 auto speed offset -50..50 % 0 X
S 574 Ventilation 5 auto speed offset -50..50 % 0 X
S 575 Ventilation 6 auto speed offset -50..50 % 0 X
S 576 Ventilation 7 auto speed offset -50..50 % 0 X
S 577 Ventilation 8 auto speed offset -50..50 % 0 X
S 578 Ventilation 9 auto speed offset -50..50 % 0 X
S 579 Ventilation 10 auto speed offset -50..50 % 0 X
S 580 Ventilation 11 auto speed offset -50..50 % 0 X
S 581 Ventilation 12 auto speed offset -50..50 % 0 X
S 582 Ventilation 13 auto speed offset -50..50 % 0 X
S 583 Ventilation 14 auto speed offset -50..50 % 0 X
S 584 Ventilation 15 auto speed offset -50..50 % 0 X
S 585 Ventilation 16 auto speed offset -50..50 % 0 X
S 586 Ventilation 17 auto speed offset -50..50 % 0 X
S 587 Ventilation 18 auto speed offset -50..50 % 0 X
S 588 Ventilation 19 auto speed offset -50..50 % 0 X
S 589 Ventilation 20 auto speed offset -50..50 % 0 X

9 With the settings “Ventilation <x> auto speed offset” a speed offset can be set per ventilator which is applied to the automatic ventilation
speed control (Ventilation <x> mode = Auto]. These offsets are applied during main ventilation, however not during mechanical cooling.
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S 590 Ventilation 21 auto speed offset -50..50 % 0 X
S 591 Ventilation 22 auto speed offset -50..50 % 0 X
S 592 Ventilation 23 auto speed offset -50..50 % 0 X
S 593 Ventilation 24 auto speed offset -50..50 % 0 X
S 594 Ventilation 25 auto speed offset -50..50 % 0 X
S 595 Ventilation 26 auto speed offset -50..50 % 0 X
S 596 Ventilation 27 auto speed offset -50..50 % 0 X
S 597 Ventilation 28 auto speed offset -50..50 % 0 X
S 598 Ventilation 29 auto speed offset -50..50 % 0 X
S 598 Ventilation 30 auto speed offset -50..50 % 0 X
S 504 Internal ventilation speed 10..100 % 80 X
S 505 Outside air ventilation speed 10..100 % 100 X
S 506 Ventilation period 1 max speed 10..100 % 100 X
S 507 Ventilation period 1 start time 00.00..24.00 hh.mm | 00:00 X
S 508 Ventilation period 1 stop time 00.00..24.00 hh.mm | 00:00 X
S 509 Ventilation period 2 max speed 10..100 % 100 X
S 510 Ventilation period 2 start time 00.00..24.00 hh.mm | 00:00 X
S511 Ventilation period 2 stop time 00.00..24.00 hh.mm | 00:00 X
S512 Internal ventilation waiting time 0.72 h 24 X X
0 = Not active
S513 Internal ventilation time 0..1440 min 5 X X
0 = Not active
Air valves
S 600 Air valve mode 0.3 - 3 X
0 = Open
1 = Off
2 = Close
3 = Auto
S 601 Natural air flow switching diff T_outside/product 0.1..20.0 K 20.0 X X
S 602 Natural air flow blocking period start time 00.00..24.00 hh.mm | 00:00 X X
S 603 Natural air flow blocking period stop time 00.00..24.00 hh.mm | 00:00 X X
Circulation
S 700 Circulation mode 0.2 - 2 X X
0 = Off
1 =Hand
2 = Auto
S701 Circulation waiting time 0.72 h 0 X X
0 = Not active
S 702 Circulation time 0..1440 min 0 X X
0 = Not active
S 703 Circulation switch on diff T_cell/control -10.0..20.0 K 2.0 X X
S 704 Circulation switch off diff T_cell/control -20.0..20.0 K 0.5 X X
S 705 Heating coil switch on T_outside -20.0..20.0 °C -10.0 X X
S 706 Heating coil switch on diff T_cell/control -20.0..40.0 K 5.0 X X
S 707 Heating coil switch off diff T_cell/control -20.0..40.0 K 4.0 X X
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Cooling
S 800 Cooling mode 0.4 - 2 X
0 = Off
1 =Hand
2 = Auto 1 (T_product)
3 =Auto 2 [T_cell)
4 = Auto 3 (T_product + T_cell]
Notes:
In position Off the selected program is still performed, however
no mechanical cooling is used.
In position Hand the selected programis not performed and the
mechanical cooling is performed continuously. The mechanical
coaling is only interrupted for CO2 extraction. During this mode
the inputs blocking mechanical cooling still block the
mechanical cooling.
S 801 Cooling [Auto 1/3] switch on diff T_product -10.0..20.0 K 0.5 X | X X |X
S 802 Cooling [Auto 2/3] switch on diff T_cell -10.0..20.0 K 1.5 X | X X |X
S 803 Cooling [Auto 2/3] switch off diff T_cell -10.0..20.0 K 0.0 X | X X |X
S804 Ventilation switch on diff T_cell/product 1 0.1..99.0 K 2.0 X X
(99.0 = not active)
S 805 Ventilation switch off diff T_cell/product 1 -20.0..99.0 K 1.0 X X
[99.0 = not active)
Evaporator
S 900 Evaporator ventilation mode 0.2 - 2 X
0 = Off
1 =Hand
2 = Auto
S 902 Defrost interval time 3 0..1440 min 150 X
S 903 Max defrost time 0..1440 min 30 X
S 904 End T_defrost -20.0..40.0 °C 20 X
S 905 Start defrost (manually] 0.1 - 0 X
0=No
1 = Yes (changes automatically to No]
S 906 Stop defrost (manually) 0.1 - 0 X

10 Not applicable when the main ventilation is used for cooling ventilation.
11 Not applicable when the main ventilation is used for cooling ventilation.
12 This setting is overruled during sprout regulation.
13 Operates on cumulative mechanical cooling time.
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Heating
S 1000 Heating mode 0.2 - 0 X X
0 = Off
1 =Hand ™
2 = Auto
S 1006 Heat recovery mode 0.2 - 0 X X
0 = Off
1 =Hand
2 = Auto
S 1001 Heating T_setpoint 0.0..50.0 °C 22.0 X X
S 1003 Heating diff max T_channel/setpoint 0.0..50.0 K 3.0 X X
CO2 extraction
S1100 CO2 extraction mode 0.2 - 2 X X
0 = Off
1 =Hand
2 = Auto
Notes:
In position Off the selected program is still performed, however
no CO2 extraction is performed.
In position Hand the CO2 extraction is performed continuously.
When CO2 extraction is performed with the air values and the
main ventilation, the selected program is not performed (until
another CO2 extraction mode is selected].
S1101 CO2 extraction waiting time 0.72 h 24 X X
0 = Not active
S 1102 CO2 extraction time 0..1440 min 5 X X
0 = Not active
S1103 CO2 extraction switch on CO2 level 0..30000 ppm 4000 X X
S1104 CO2 extraction switch off CO2 level 0..30000 ppm 3000 X X
S 1105 CO2 extraction blocking period start time 00.00..24.00 hh.mm | 00:00 X X
S1106 CO2 extraction hlocking period stop time 00.00..24.00 hh.mm | 00:00 X X
Humidify
S 1200 Humidify mode 0.2 - 0 X X
0 = Off
1 =Hand
2 = Auto
S1e01 Humidify switch on delay 0..60 min 2 X X X X

1 Ventilation is a precondition for switching on the heating. If heating mode hand is selected, the heating will not start until the ventilation
is started automatically or manually. This isindicated with a notification “Heating waiting on ventilation” at the control panel and in VASP.
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Sprout regulation
S1301 Sprout regulation, Start phase 1 0.1 - 0 X X X IX
0=No
1=Yes
S1302 Sprout regulation, Cancel phase 1 0.1 - 0 X X X X
0=No
1=Yes
S 1303 Sprout regulation, Start phase 2 0.1 - 0 X X X |X
S1304 Sprout regulation, Cancel phase 2 0.1 - 0 X X X |X
S 1305 Sprout regulation, Start phase 3 0.1 - 0 X X X |X
S 1306 Sprout regulation, Cancel phase 3 0.1 - 0 X X X |X
Energy manager
S 1400 Apply energy management to (this] cell 0.1 - 0 X X
0=No
1=Yes
S 1401 Cell energy priority offset 0.0..5.0 K 0.0 X X
S 1410 Energy period 1, Max power ® 0.0..2000.0 kW 0.0 X X
S 1411 Energy period 1, Start time 00.00..24.00 hh.mm | 00:00 X X
S 1412 Energy period 1, Stop time 00.00..24.00 hh.mm | 00:00 X X
S 1413 Energy period 2, Max power 0.0..2000.0 kW 0.0 X X
S 1414 Energy period 2, Start time 00.00..24.00 hh.mm | 00:00 X X
S 1415 Energy period 2, Stop time 00.00..24.00 hh.mm | 00:00 X X

15f a Cancel phase <x> setting is set to Yes on the 7 inch control panel or in VASP, an additional confirmation will be requested.

18 The energy manager settings are only applicable if any electrical power meter is assigned to the energy group of this cell (P3550]. The
settings S1410..S1415 are synchronized/kept equal with the energy group network parameters (P2500..P2546] of the energy group of

this cell [P3550).
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5 Parameters

There are 2 types of parameters; cell- and network-parameters.

e The cell parameters concern one cell controller of a controller which controls one specific cell.
e The network parameters contain the settings for the overall coordination within a network of
cantrollers.

The parameters can be viewed and changed at the parameter page of the control panel, the internal
parameter web page of the cell controller and with VASP.

5.1 Cell-parameters
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Number |Description Range Unit Default | 22| © s(@|=|»
Sensor selection
P 3000 T_product sensor 1 on 0.1 - 1 X
0=No
1 =Yes
P 3001 T_product sensor 2 on 0.1 - 1 X
P 3002 T_product sensor 3 on 0.1 - 1 X
P 3003 T_product sensor 4 on 0.1 - 1 X
P 3004 T_product sensor 5 on 0.1 - 1 X
P 3005 T_product sensor 6 on 0.1 - 1 X
P 3006 T_product sensor 7 on 0.1 - 1 X
P 3007 T_product sensor 8 on 0.1 - 1 X
P 3008 T_product sensor 9 on 0.1 - 1 X
P 3008 T_product sensor 10 on 0.1 - 1 X
P 3010 T_channel sensor 1 on 0.1 - 1
P 3011 T_channel sensor 2 on 0.1 - 1
P 3012 T_channel sensor 3 on 0.1 - 1
P 3013 T_channel sensor 4 on 0.1 - 1
P 3014 T_channel sensor 5 on 0.1 - 1
P 3015 T_channel sensor 6 on 0.1 - 1
P 3016 T_channel sensor 7 on 0.1 - 1
P 3017 T_channel sensor 8 on 0.1 - 1
P 3018 T_channel sensor 9 on 0.1 - 1
P 3019 T_channel sensor 10 on 0.1 - 1
P 3020 Selection CO2 sensor 0.3 - 0
0 = Average active sensors
1 = Lowest active sensor
2 = Highest active sensor
3 = Selected single sensor
P 3021 Selected CO2 sensor 1.4 1 1
P 3030 C02 sensor 1 on 0.1 - 1
0=No
1 =Yes
P 3031 CO2 sensor 2 on 0.1 - 1
P 3032 C02 sensor 3 on 0.1 - 1
P 3033 C02 sensor 4 on 0.1 - 1
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Temperatures
P 3051 Max T_setpoint decrease/increase per day 0.1..20.0 K 0.8 X |X X X
P 3053 Mechanical cooling diff T_channel/product 0.1.20.0 K 3.0 X X
P 3041 Outside air ventilation switch on diff 0.1..20.0 K 0.2 X X
P 3042 Natural flow switch on diff 0.1..20.0 K 20.0 X X
P 3056 Internal ventilation min T_cell 7 -25.0..50.0 °C 2.0 X X
P 3057 T_setpoint offset period start time 00.00..24.00 hh.mm | 00:00 X |X X X
P 3058 T_setpoint offset period stop time 00.00..24.00 hh.mm | 00:00 X X X X
P 3059 T_setpoint offset -10.0..20.0 K 0.0 X X X X
P 3060 Ignore diff AH_inside/outside depending T_product 0.1 - 1 X X
(S309..S310, see also P3061) 8
0=No
1 =VYes
P 3061 Switch diff T_product/setpoint for ignoring diff 0.1..20.0 K 0.7 X X
AH_inside/outside
(see P3060])
P 3062 Mechanical cooling max diff T_cell/product 0.1..20.0 K 4.0 X |X X | X
Times
P 3070 Ventilation time after outside air/heating 1 0..100 % 10 X X
P 3071 Max ventilation time after outside air/heating 0..1440 min 30 X X
P 3072 Realtime internal ventilation period start time 00.00..24.00 hh.mm | 00:00 X X
P 3073 Realtime internal ventilation period stop time 00.00..24.00 hh.mm | 00:00 X X
P 3074 Realtime cooling ventilation period start time 00.00..24.00 hh.mm | 00:00 X X
P 3075 Realtime cooling ventilation period stop time 00.00..24.00 hh.mm |00:00 X X

7 Minimum T_cell to release internal ventilation.
18 When this parameter is set to Yes the conditions for AH_delta to use outside air (S309, S310) are ignored dependent on T_product

(conditions are cancelled if T_product > T_setpoint + P3061).

18 After using outside air or heating, internal ventilation is performed for a certain period of time. This time is P3070 % of the time that

outside air or heating is used, with P3071 as maximum.
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Description

Range

Unit

Default

Standby
Drying

Condens drying

Wound healing

Storing

Warm up

Slave operation

General

P 3100

Cell number
0 = Not assigned, cell switches/stays off

0.100

P 3101

Storage system

1 = Bulk, above ground channels, direct

2 = Bulk, above ground channels, pressure chamber
3 = Bulk, below ground channels, direct

4 = Bulk, below ground channels, pressure chamber
5 = Bulk, slatted floor

6 = Crates, natural air flow

7 = Crates, mix air unit

8 = Crates, letter box

9 = Crates, air bag

10 = Crates, suction ventilation

11 = Cell cooling

12 = Cell cooling with natural air flow

P 3110

RH_inside simulation value 20
0.0 = Not active, real sensor value is used

0.0..100.0

0.0

P 3120

Min used temperature measurement
Note: Applied for T_channel, T_cell and T_product

-25.0

50.0

-15.0

p 3121

Max used temperature measurement
Note: Applied for T_channel, T_cell and T_product

-25.0

50.0

40.0

P 3122

External limit ventilation speed **

10..100

%

80

P 3123

Hide on/off button on control panel
0=No
1=Yes

0.1

P 3125

RH_outside moving average filter time
0 = No filtering

min

P 3126

RH_outside update interval
0 = Use (filtered] value direct

0..600

12

P 3130

Modbus main ventilator power switched 2
0=No
1=Yes

0.1

P 3131

Modbus main ventilator rated speed

100..3000

1100

P 3132

Modbus main ventilator communication start delay®
@ P3130=1

5.30

10

2 This simulation value can be used as RH_inside measurement value. With value 0.0 no simulation is performed, a real sensor isused [if
configured]. A valid RH_inside is available either by a configured and correct real sensor measurement or by a simulation value set with
this parameter.
2l This parameter determines the maximum main ventilation speed when digital input speed reduction ventilation is active.
2 This parameter can be used to indicate whether the power supply of the Modbus main ventilators is switched with relay function Any
main ventilation or not. This determines how the controller controls the main ventilators via Modbus if no main ventilator needs to he
active. With the parameter set to Yes the controller will try to control all ventilators to the maximum rated speed in this situation, with the
parameter set to No the controller will try to control the ventilators to a standstill.

2 This parameter sets a waiting time between switching on the power of the modbus main ventilators and the first modbus
communication. This waiting time is necessary because the modbus main ventilators only support reliable communication after acertain

time after the power supply has been applied.
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Air valves
P 3200 Inlet air valve run time 1.1200 S 240
P 3201 Inlet air value open pulse time 2.6 S 2 X
P 3202 Inlet air value close pulse time 2.6 S 2 X
P 3210 Outlet air valve run time 1..1200 S 240
P 3211 Outlet air value open pulse time 2..6 S 3 X
P 3212 Outlet air value close pulse time 2.6 S 2 X
P 3220 Pauze time air valves 1.6 s 4 X
P 3230 Air valve synchronization waiting time 0..1440 min 0 X X
0 = Not active
P 3240 Outlet air valve 100% open 0.1 - 0 X X
0=No
1=VYes
Note: If this parameter is changed to No while the outlet air
valve is open then an air valve synchronization is performed.
Circulation
P 3260 Realtime circulation period start time 00.00..24.00 hh.mm | 00:00 X X
P 3261 Realtime circulation period stop time 00.00..24.00 hh.mm | 00:00 X X
P 3262 Circulation switch on diff T_control/outside -10.0..99.0 K 99.0 X X
99.0 = Not active
P 3263 Use circulation as additional ventilation 0.1 - 0 X
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Mechanical cooling
P 3300 Phase mechanical cooling 0.1 - 0 X
0 = Cool phase
1 = Store phase
P 3310 Cell cooling capacity in cool phase 0.0..500.0 kW 0.0 X
P 3311 Cell cooling capacity in store phase 0.0..500.0 kW 0.0 X
P 3320 Cool group 1.5 - 1 X
P 3330 Store group 1.5 - 1 X
P 3331 Store start number 1..100 - 1 X
P 3332 Store subgroup 1.5 - 1 X
P 3335 Cooling setpoint group 0.5 - 0 X
0 = Cell forms its own separated cooling setpoint group.
P 3336 Delta T coaling setpoint 0.0..20.0 K 10.0 X
P 3340 Min cooling time 0.99 min 1 X
P 3341 Min time between 2 cool actions 0..99 min 0 X
P 901 Max cooling time 0..1440 min 600 X
P 3350 Pumpdown time after cool action 0..999 S 0 X
P 3351 Ventilation switch-off delay after cool action 0.99 min 1 X
(relay functions cooling ventilation)
[time starts after pumpdown = close suction valve)
P 3353 Cooling valve diff T_intake/exhaust 0.0..10.0 K 3.0 X
P 3354 Cooling valve runtime 1..240 S 155
P 3355 Cooling valve open pulse time 1..30 S 2 X
P 3356 Cooling valve close pulse time 1..30 S 2 X
P 3357 Cooling valve pause time 1..30 S 10 X
P 3358 Cooling valve synchronization waiting time 0..1440 min 0 X
0 = Not active
P 3360 Suction valve control 0.1 - 0 X
0 = Valve open during cool action and pumpdown after cool
action
1 = Valve open when cell controller is on
P 3361 Min cooling valve position 0.100 % 10
P 3362 Max cooling valve position 0..100 % 100
P 3370 Mechanical cooling main ventilation pause time 0..1440 min 150 X
P 3371 Mechanical cooling main ventilation pulse time 0..1440 min 10 X
P 3372 Mechanical cooling min ventilation speed 2 10..100 % 40 X

2 This min ventilation speed is also used when the main ventilation is used as cooling ventilation.
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Heating
P 3384 Heating switch-on delay 0.120 S 10 X X
P 3385 Min heating valve position 0.100 % 20 X X
P 3388 Heating priority 2 0.1 - 0 X X IX
0 = Temperature
1 = Humidity
P 3389 Heating switch diff T_control 0.1..20.0 K 0.1 X X
P 3390 Heating valve run time 1..240 S 90 X
P 3391 Heating valve open pulse time 1..60 s 2 X X
P 3392 Heating valve close pulse time 1..60 S 2 X X
P 3393 Heating valve pause time 1..60 S 10 X X
P 3394 Heating valve synchronization waiting time 0..1440 min 0 X X
0 = Not active
P 3386 |T_channel rises evaluation time 2 0.600 s 30 X X
0 = Not active
P 3387 T_channel rises evaluation diff 0.1..20.0 K 0.2 X X
P 3396 Heating T_setpoint alarm time % 0..1440 min 0 X X
0 = Not active
P 3397 Heating T_setpoint alarm level 0.0..10.0 K 2.0 X X

% |f no RH_inside is available, control is carried out as if Heating priority (P3388) = Temperature.

% This T_channel rises evaluation time and diff are used to determine if T_channel is rising or not. This condition is used inaddition to

other conditions to decide whether the air valves are (further) opened during heating.
27P3396 and P3397 are used for alarm W39 Heating T_setp. The alarm is generated if T_channel is P3397 K (or more] below the heating
setpoint for P3396 s, provided that Heating mode (S1000] = Auto, the air valves are closed and the heating valve is at 100%. This alarm

may indicate a heating failure because the heating setpoint is not reached.
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Heat recovery
P 4600 Condens drying mode 0.3 - 3 X X
0 = Off
1 =Hand
2 = Auto 1 [humidity control with warming up])
3 = Auto 2 [humidity control with constant temperature]
P 4601 Max condens drying time 0..600 min 300 X X
P 4602 Condens drying switch on diff T_control 0.1.5.0 K 0.3 X X
P 4603 Condens drying max diff AH_inside/channel 0.00..99.00 g/m3 99.00 X X
P 4610 Heat request for condens drying 0.0..500.0 kW 0.0 X X
P 4611 Heat request for heat recovery 0.0..500.0 kW 0.0 X X
P 4612 Heat request for glycal defrost 0.0..500.0 kW 0.0 X X
P 4620 Min heat recovery valve position 0..100 % 10 X X
P 4621 Max heat recovery valve position 0..100 % 100 X X
P 4622 Heat recovery valve run time 1..240 S 90 X
P 4623 Heat recovery valve open pulse time 1..60 S 2 X X
P 4624 Heat recovery valve close pulse time 1..60 S 2 X X
P 4625 Heat recovery valve pause time 1..60 S 10 X X
P 4626 Heat recovery synchronization waiting time 0..1440 min 0 X X
0 = Not active
P 4630 Condens drying evaporator ventilation speed reduction 2 0.100 %/min |0 X X
P 4631 Condens drying air valve waiting time ® 0..600 s 60 X X
P 4640 Allowed actuators during condens drying 0.2 - 0 X X
0 =None
1 = Main ventilation (if possible]
2 = Main ventilation and air valves (if possihle]
@ P4600 = 2
P 4641 Condens drying min air valve position 0.100 % 10 X X
P 4642 Condens drying max air valve position 0.100 % 50 X X
P 4650 Switch off delay standby cooling 0..600 S 60 X X
P 4651 Switch off delay any heat request [heat pump] 0..600 S 60 X X
P 4660 Evaporator ventilation during heat recovery 0.1 - 0 X X
0=No
1=Yes
P 4661 Max heat recovery time 0..600 min 300 X X
CO2 extraction
P 3054 CO2 extraction min T_outside -25.0..50.0 °C 2.0 X X
P 3055 CO2 extraction max T_outside -25.0..50.0 °C 25.0 X X
P 3398 Min CO2 extraction time after switch on level 0..1440 min 5 X X
P 3398 Reverse ventilation during CO2 extraction 0.1 - 0 X X
0=No
1=VYes

2 |f during condens drying with cooling valve(s) which cannot be controlled proportionally the channel air becomes too drying (P4603),

the evaporator ventilator speed is reduced by this reduction rate.

28 During condens drying with cooling valve(s) which cannot be controlled proportionally, this waiting time is used to delay [further) opening
or closing the air vales on reaction on the outside temperature and the channel temperature with respect to the calculated channel

temperature.
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Defrost
P 3400 Defrost method *° 0.4 - 1 X
0 =None
1 = Offcycle
2 = Electrical
3 = Reserved
4 = Glycal
P 3410 Defrost group for offcycle defrost 1.5 - 1 X
P 3411 Defrost group for electrical defrost 1.5 - 1 X
P 3413 Defrost group for glycol defrost 1.5 - 1 X
P 3420 Stop offcycle defrost on temperature 0.1 - 0 X
0=No
1=Yes
P 3440 Defrost release temperature [T_defrost] -10.0..40.0 °C 0.0 X
P 3450 Dripoff time after defrost 0.99 min 0 X
P 3451 Ventilation during dripoff 0.1 - 0 X
0=No
1 =Yes
P 3470 Ventilation release after defrost on 0.2 - 0 X
0 =Time (P3472)
1 = Defrost temperature (P3472)
2 = Defrost temperature (P3472] and maximized on time
(P3472)
P 3471 Ventilation delay after defrost 0.99 min 0 X
(relay functions cooling ventilation)
@ P872 =0or2
P 3472 Ventilation release temperature after defrost (T_defrost) -50.0..50.0 °C 10.0 X
@ P872=1or2
Sprout regulation [SR]
P 3480 SR phase 1, Start time phase 13! 00.00..23.59 hh.mm |10.00 X X X |X
P 3481 SR phase 1, Mechanical cooling blocking time before phase 1 0..24 h 4 X X X | X
P 3482 SR phase 1, CO2 extraction time 0..30 min 7 X X X | X
P 3483 SR phase 1, Internal pre-ventilation time 0..90 min 10 X X X |X
P 3484 SR phase 1, Min mechanical blocking time before phase 2 0..72 h 12 X X X | X
P 3485 SR phase 1, Max waiting time between phase 1 and 2 0..24 h 6 X X X |X
P 3488 SR phase 2, Ventilation speed during gassing 30..50 % 50 X X X |X
P 3489 SR phase 2, Max waiting time between phase 2 and 3 0..24 h 6 X X X | X
P 3492 SR phase 3, Internal post-ventilation time after gassing 0..60 min 30 X X X | X
P 3493 SR phase 3, Ventilation speed after gassing 30..70 % 50 X X X |X
P 3494 SR phase 3, Mechanical cooling blocking time after gassing 0..1440 min 240 X X X |X
P 3495 SR phase 3, Outside air blocking time after gassing 0.72 h 48 X X X | X
P 3496 SR phase 3, CO2 extraction allowed after gassing 0.1 - 1 X X X | X
0=No
1 =Yes
P 3497 SR phase 3, CO2 extraction switch on level 0..30000 ppm 6000 X X X | X
P 3498 SR phase 3, CO2 extraction switch off level 0..30000 ppm 4500 X X X | X

%0 |f a defrost method is selected that is reserved or not configured for the outputs, the defrost methaod is automatically set to None.
SLIf the time between the start of sprout regulation (with S1301) and the start time phase 1 (P3480) is shorter than the mechanical
cooling blocking time [P3481], then phase 1 will only start upon the second occurrence of the start time phase 1 (P3480]).
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Air bags
P 3500 Air bag pressure setpoint -0.10..1.00 bar 0.20
P 3501 Air bag pressure diff 0.01..1.00 bar 0.10
P 3502 Min air bag pressure main ventilation -0.10..1.00 bar -0.10
Smoke extraction
P 3520 Smoke extraction delay % 0..600 S 5 X
P 3521 Air valves during smoke extraction 0.2 - 0 X
0 = Open (100 %]
1 = Off
2 = Close
P 3522 Ventilation during smoke extraction 0.1 - 1 X
0=No
1 =Yes (100 %)
P 3523 Reverse ventilation during smoke extraction 0.1 - 0 X
0=No
1 =Yes
P 3524 Block smaoke extraction during off-mode 0.1 - 0 X
0=No
1 =Yes
Cell energ
P 3550 Energy group 1.5 - 1 X X
P 3590 Energy subgroup 1.5 - 1 X X
P 3551 Electrical power mechanical cooling 0.0..2000.0 kW 0.0 X X
P 3552 Electrical power main ventilator 0.0..2000.0 kw 0.0 X X
(one main ventilator at max speed)
P 3553 Electrical power main ventilator at 20 % speed 0.0..100 % 6.3 X X
[percentage of electrical power P3552)
P 3554 Electrical power main ventilator at 40 % speed 0.0..100 % 12.5 X X
P 3555 Electrical power main ventilator at 60 % speed 0.0..100 % 25.0 X X
P 3556 Electrical power main ventilator at 80 % speed 0.0..100 % 50.0 X X
P 3560 Max energy priority % 0.0..50.0 K 5.0 X X |IX |X
P 3570 Energy priority increase per hour 0.00..100.00 K 0.05 X X |IX |X
P 3571 Energy priority increase delay 0..1440 min 5 X X |IX |X
P 3580 Energy priority decrease per hour 0.00..100.00 K 0.05 X X X |X
P 3581 Energy priority decrease delay 0..1440 min 5 X X X |X

% |f digital input function “Smoke extraction” is activated, the smoke extraction delay is started, the relay function “Smaoke extraction” is
activated and a non-fatal Smoke extraction alarmis generated. When the delay has expired and the input is still active, the narmal control
is stopped, a fatal Smoke extraction alarmis generated and the air valves and main ventilators are controlled according to P3521..P3523.

3 The energy priority parameters P3560..P3581 are only used during program Drying, Condens drying and Wound healing.
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Alarms
P 3600 Min T_channel alarm level -25.0..50.0 °C -20.0 X
P 3601 Min T_channel alarm action 0.1 - 1 X
0 = None [non-fatal alarm])
1 = All control off (fatal alarm]
P 3602 Max T_channel alarm level -25.0..50.0 °C 45.0 X
P 3603 Max T_channel alarm action 0.1 - 0 X
P 3610 Min T_product alarm level -25.0..50.0 °C -20.0 X
P 3611 Min T_product alarm action 0.1 - 0 X
P 3612 Max T_product alarm level -25.0..50.0 °C 45.0 X
P 3613 Max T_product alarm action 0.1 - 0 X
P 3620 Min T_cell alarm level -25.0..50.0 °C -20.0
P 3621 Min T_cell alarm action 0.1 - 0
P 3622 Max T_cell alarm level -25.0..50.0 C 45.0
P 3623 Max T_cell alarm action 0.1 - 0
P 3630 Min T_control alarm level -25.0..50.0 °C -20.0
P 3631 Min T_control alarm action 0.1 - 0
P 3632 Max T_control alarm level -25.0..50.0 °C 45.0
P 3633 Max T_control alarm action 0.1 - 0
P 3640 Min CO2 alarm level 0..30000 ppm 0 X
P 3641 Min CO2 alarm action 0.1 - 0 X
P 3642 Max CO2 alarm level 0..30000 ppm 10000 |X
P 3643 Max CO2 alarm action 0.1 - 0 X
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This mask can be used to specify warnings which should be
ignored. Multiple values can be added.

Value 2, Warning 2:
Digital input Main ventilator warning

Value 4, Warning 3:
Reserved (Modbus register i11.Bit15)

Value 8, Warning 4:
Application use system warning [Modbus register i11.Bit13)

Value 16, Warning 5:
Warning vibration values (Modbus register i11.Bit12)

Value 32, Warning 6:
Motor control system warning (Modbus register i11.Bit14)

Value 64, Warning 7:
Limitation (Modbus register i11.Bit8)

Value 128, Warning 8:
Direction of rotation (Modbus register i11.Bit9)

Value 256, Warning 9:
Warning indication remaining lifetime
(Modbus register i11.Bit11)

Example
With value 68 (= 8 + 64] the warning 4 and 7 are ignored.
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Number |Description Range Unit Default | P[22 |@|Z]| P

Main ventilator alarms

P 3650 Main ventilator warning delay 0..600 S 30
P 3651 Main ventilator warning (hitcoded) ignore mask 1 3 0..32767 - 0

34 The warnings are based on Ziehl Abegg document L-BAL-E311-GB 2038 Index 002 [and Index 001).
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This mask can be used to specify failures which should be
ignored. Multiple values can be added.

Value 1, Failure 1:
No modbus communication

Value 2, Failure 2
Digital input Main ventilator failure

Value 4, Failure 3:
Reserved (Modbus register i13.Bit15)

Value 8, Failure 4:

Value 18, Failure 5:
Error vibration values (Modbus register i13.Bit12]

Value 32, Failure 6:
Mator control system error (Modbus register i13.Bit14)

Value 64, Failure 7:
Reserved (Modbus register i12.Bit 7]

Value 128, Failure 8:
IGBT error (Modbus register i12.Bit0)

Value 256, Failure 9:
Shortcut earth (Modbus register i12.Bit1)

Value 512, Failure 10:
Temperature Error (Modbus register i12.Bit13]

Value 1024, Failure 11:
Motor blocked [Modbus register i12.Bit3]

Value 2048, Failure 12:
Phase failure (line] (Modbus register i12.Bit6) %

Value 4096, Failure 13:
Position rotor [Modbus register i12.Bit8)

Value 8192, Failure 14:
Peak current [Modbus register i12.Bit10]

Value 16384, Failure 15:
DC-link voltage high (Modbus register i12.Bit2]

Application use system warning (Modbus register i13.Bit13)

MC3-AGRI Document no.: 180698 Version: 1.48
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Number |Description Range Unit Default | P[22 | 2|3 ®
P 3660 Main ventilator failure delay 0..600 S 30
P 3661 Main ventilator failure (bitcoded) ignore mask 1 % 0..32767 - 0

%.The failures are based on Ziehl Abegg document L-BAL-E311-GB 2038 Index 002 (and Index 001).
% We assume that [i12.Bit8] mention in the Ziehl Abegg document must be [i12.Bit6].
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P 3662 Main ventilator failure (bitcoded] ignore mask 2 0..32767 - 0
This mask can be used to specify failures which should be
ignored. Multiple values can be added.
Value 2, Failure 17:
DC-link voltage low (Modbus register i12.Bit3)
Value 4, Failure 18:
Input voltage high (Modbus register i12.Bit4)
Value 8, Failure 19:
Input voltage low (Modbus register i12.Bit5)
Value 186, Failure 20:
Limitation (Modbus register i13.Bit8)
Value 32, Failure 21:
Direction of rotation (Modbus register i13.Bit9)
Value 64, Failure 22:
Motor start (Modbus register i12.Bit14)
Value 128, Failure 23:
COM error (Watchdog) (Modbus register i12.Bit15)
Value 2586, Failure 24:
Reserved (Modbus register i12.Bit11)
Value 512, Failure 25:
Safety shutdown (Modbus register i12.Bit12)
Value 1024, Failure 26:
Error lifetime [(Modbus register i13.Bit11]) ¥’
P 3665 Main ventilator failure (bitcoded) action mask 1 3 0..32767 - 0
Same hitcoding as P3661.
P 3666 Main ventilator failure (bitcoded] action mask 2 0..32767 - 0
Same hit coding as P3662.
P 3670 Min number of main ventilators 3 1..30 - 1

57 We assume that [i11.Bit11] mentionin the Ziehl Abegg document must be [i13.Bit11].

3 The general principle is that each (not ignored) ventilator failure will lead to a No ventilator <x> alarm. When this alarm is generated, the
main ventilator xis not switched on anymare [with Ventilation <x> mode = Auto) until the cause of the alarm has been eliminated and the
alarm has been acknowledged. This can be prevented per failure by adding the corresponding failure in the action mask P3665 or P3666
which caused that the No ventilator <x> alarm is not generated and the main ventilation x is controlled normally. When Failure ventilator

<x> is generated during Ventilator <x> mode = Hand, ventilator x will still be switched on.

3 This parameter states how many main ventilators (without a No ventilator <x> alarm) must be available to perform the program specific

actions (“Auto”-modes) which require main ventilation. If that number is not reached, an alarm No main ventilation is generated.
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Evaporator ventilator speed
P 3680 Evaporator ventilator speed during mechanical cooling 0..100 % 100
P 3681 Evaporator ventilator speed during realtime period 0.100 % 100
@ P3074 # P3075
P 3682 Evaporator ventilator speed during offcycle defrost 0.100 % 100
P 3683 Evaporator ventilator speed during dripoff 0.100 % 100
@ P3451 =1
P 3684 Evaporator ventilator speed during hand mode 0..100 % 100
@ S900 =1
P 3685 Evaporator ventilator speed during heat recover 0..100 % 100
@ P4660 =1
P 3686 Evaporator ventilator speed during post-drying 0..100 % 100
[during actions A24, A25]
P 3687 Evaporator ventilator speed during condens drying 0..100 % 100
External alarms
P 3700 Delay external non fatal alarm 1 0..9999 S 3
P 3701 Delay external non fatal alarm 2 0..9999 S 2
P 3702 Delay external non fatal alarm 3 0..8999 S 2
P 3703 Delay external non fatal alarm 4 0..9999 S 2
P 3704 Delay external non fatal alarm 5 0..9999 S 2
P 3705 Delay external non fatal alarm 6 0..9999 S 2
P 3706 Delay external non fatal alarm 7 0..9999 S 2
P 3707 Delay external non fatal alarm 8 0..9999 S 2
P 3708 Delay external non fatal alarm 9 0..9999 S 2
P 3708 Delay external non fatal alarm 10 0..9999 S 2
P 3710 Delay external fatal alarm 1 0..9999 S 3
P 3711 Delay external fatal alarm 2 0..9999 s 2
P 3712 Delay external fatal alarm 3 0..9999 S 2
P 3713 Delay external fatal alarm 4 0..9999 S 2
P 3714 Delay external fatal alarm 5 0..9999 S 2
P 3715 Delay external fatal alarm 6 0..9999 S 2
P 3716 Delay external fatal alarm 7 0..9999 S 2
P 3717 Delay external fatal alarm 8 0..9999 S 2
P 3718 Delay external fatal alarm 9 0..9999 S 2
P 3718 Delay external fatal alarm 10 0..8999 S 2
Blocking
P 3800 Control delay at powerup 10..999 S 10
P 3801 Door open blocking delay 0..999 S 0
P 3802 Max door open blocking time 0..999 min 5
P 3810 Outside air ventilation blocking period start time “° 00.00..24.00 hh.mm | 00:00 X
P 3811 Outside air ventilation blocking period stop time 00.00..24.00 hh.mm | 00:00 X
P 3820 Internal ventilation blocking period start time 00.00..24.00 hh.mm | 00:00 X
P 3821 Internal ventilation blocking period stop time 00.00..24.00 hh.mm | 00:00 X

%0 CO2 extraction with air valves and main ventilationis not blocked during this blocking period.
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Temperature sensor offsets
P 3900 Offset T_outside sensor 1 -10.0..10.0 K 0.0
P 3910 Offset T_channel sensor 1 -10.0..10.0 K 0.0
P 3911 Offset T_channel sensor 2 -10.0..10.0 K 0.0
P 3912 Offset T_channel sensor 3 -10.0..10.0 K 0.0
P 3913 Offset T_channel sensor 4 -10.0..10.0 K 0.0
P 3914 Offset T_channel sensor 5 -10.0..10.0 K 0.0
P 3915 Offset T_channel sensor 6 -10.0..10.0 K 0.0
P 3916 Offset T_channel sensor 7 -10.0..10.0 K 0.0
P 3917 Offset T_channel sensor 8 -10.0..10.0 K 0.0
P 3918 Offset T_channel sensor 9 -10.0..10.0 K 0.0
P 3919 Offset T_channel sensor 10 -10.0..10.0 K 0.0
P 3920 Offset T_cell sensor 1 -10.0..10.0 K 0.0
P 3930 Offset T_product sensor 1 -10.0..10.0 K 0.0
P 3931 Offset T_product sensor 2 -10.0..10.0 K 0.0
P 3932 Offset T_product sensor 3 -10.0..10.0 K 0.0
P 3933 Offset T_product sensor 4 -10.0..10.0 K 0.0
P 3934 Offset T_product sensor 5 -10.0..10.0 K 0.0
P 3935 Offset T_product sensor 6 -10.0..10.0 K 0.0
P 3936 Offset T_product sensor 7 -10.0..10.0 K 0.0
P 3937 Offset T_product sensor 8 -10.0..10.0 K 0.0
P 3938 Offset T_product sensor 9 -10.0..10.0 K 0.0
P 3939 Offset T_product sensor 10 -10.0..10.0 K 0.0
P 3940 Offset T_defrost sensor evaporator 1 -10.0..10.0 K 0.0
P 3941 Offset T_defrost sensor evaporator 2 -10.0..10.0 K 0.0
P 3950 Offset T_exhaust sensor evaporator 1 -10.0..10.0 K 0.0
P 3951 Offset T_exhaust sensor evaporator 2 -10.0..10.0 K 0.0
P 3960 Offset T_intake sensor evaporator 1 -10.0..10.0 K 0.0
P 3961 Offset T_intake sensor evaporator 2 -10.0..10.0 K 0.0
P 3970 Offset T_supply sensor 1 (chiller) -10.0..10.0 K 0.0
P 3980 Offset T_discharge sensor 1 [chiller) -10.0..10.0 K 0.0
P 3990 Offset T_heat_tank sensor 1 -10.0..10.0 K 0.0
Other sensor offsets
P 4000 Offset RH_outside sensor 1 -10.0..10.0 % 0.0
P 4010 Offset RH_channel sensor 1 -10.0..10.0 % 0.0
P 4020 Offset RH_inside sensor 1 -10.0..10.0 % 0.0
P 4030 Offset CO2 sensor 1 -500..500 ppm 0
P 4031 Offset CO2 sensor 2 -500..500 ppm 0
P 4032 Offset CO2 sensor 3 -500..500 ppm 0
P 4033 Offset CO2 sensor 4 -500..500 ppm 0
P 4040 Offset suction pressure sensor -2.00..2.00 bar 0.00
P 4050 Offset air bag pressure sensor -2.00..2.00 bar 0.00
P 4060 Offset discharge pressure sensor -2.00..2.00 bar 0.00
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Number |Description Range Unit Default | P[22 |@|Z]| P

Input scaling

P 4100 RH at min signal 0.0..100.0 % 0.0

P 4101 RH at max signal 0.0..100.0 % 100.0

P 4102 RH out of range alarm delay “* 0..60 s 0

P 4110 C02 at min signal 0..30000 ppm 0

P 4111 C0?2 at max signal 0..30000 ppm 10000

P411e C02 out of range alarm delay 0..60 S 0

P 4120 Suction pressure at min signal -1.00..50.00 bar -1.00

P 4121 Suction pressure at max signal -1.00..50.00 bar 12.00

P 4122 Suction pressure out of range alarm delay 0..60 S 0

P 4130 Air bag pressure at min signal -1.00..10.00 bar 0.00

P 4131 Air bag pressure at max signal -1.00..10.00 bar 1.00

P 4132 Air bag pressure out of range alarm delay 0..60 S 0

P 4140 Discharge pressure at min signal -1.00..50.00 bar 0.00

P 4141 Discharge pressure at max signal -1.00..50.00 bar 30.00

P 4142 Discharge pressure out of range alarm delay 0..60 S 0

Output scaling

P 4200 Cooling setpoint selection at min signal -20.0..40.0 °C -20.0
P 4201 Cooling setpoint selection at max signal -20.0..40.0 °C 40.0
P 4210 Main ventilator speed output scaling * 0..100 % 100
P 4211 Evaporator ventilator speed output scaling 3 0..100 % 100
P 4220 Joint heat request at min signal 0..5000 kW 0

P 4221 Joint heat request at max signal 0..5000 kw 1000

“1 This alarm delay time is applied when an input signal of this sensor type is outside the measuring range. During this delay, the measured
value used for control is limited to the set measuring range. An alarm will be generated if the input signal is still outside the measuring
range after the delay time has elapsed.

“ This parameter allows to set a scaling for a main ventilation speed analog output signal. A percentage of 50% means that a ventilation
speed of 100% is output at 50% of the output signal range [5V/12mA].

“8 This parameter allows to set a scaling for an evaporator ventilation speed analog output signal. A percentage of 50% means that a
ventilation speed of 100% is output at 50% of the output signal range (5V/12maA].
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0=No
1=Yes
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External inputs 44
P 4300 T_outside from cell number % 0..100 - 0
0 = Not used.
P 4311 T_cell from cell number “6 0..100 - 0
P 4301 RH_outside from cell number 47 0..100 - 0
P 4302 Input blocking 1 from cell number 0..100 - 0
P 4303 Input blocking 2 from cell number 0.100 - 0
P 4304 Input blocking 3 from cell number 0.100 - 0
P 4305 Input blocking outside air from cell number 0..100 - 0 X
P 4306 Input blocking mechanical cooling 1 from cell number 0..100 - 0 X
P 4307 Input blocking mechanical cooling 2 from cell number 0..100 - 0 X
P 4308 Input speed reduction ventilation from cell number 0..100 - 0 X
P 4308 Input blocking heating 1 from cell number 0.100 - 0 X
P 4310 Input blocking ventilation from cell number 0..100 - 0 X
P 4312 Compressor control enable from cell number % 0.100 - 0
Master/slave control
P 4350 Master cell number [0 = No master/slave control] 0.100 - 0
P 4351 Master cell must use my T_channel sensors 0.1 - 0

% The input of the referenced cell is used. This can also be a cell of another controller. A reference to the own cell number is incorrect. The
reference is only used if the input is not configured on the configuration web page of the cell.

% The sensor offset must be set with P3300 on the referenced cell.
% The sensor offset must be set with P3920 on the referenced cell.
“7 The sensor offset must be set with P4000 on the referenced cell.

%8 This parameter couples the mechanical cooling of this cell to the compressor control configured at the referenced cell. The mechanical
cooling of this cell is only released when the compressor control is enabled (by the referenced cell). The compressor control alarms are
also reported at thiscell.
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Number |Description Range Unit Default

Warm up

Slave operation

Compressor control 48

P 4400 Compressor mode 0.2 - 0
0 = Off
1 =Hand
2 = Auto

P 4404 Compressor cooling setpoint group %0 0.5 - 0

Used for automatically calculated compressor setpoint.
0 = No automatic setting of compressor setpoint

P 4405 Refrigerant 0.4 - 0

0 = Unknown

1=R290

2 = R449A

3 =R454C

4 =R513A
P 4408 Compressor max setpoint 0.10..50.00 bar 4.50
P 4410 Compressor setpoint 1 % 0.10..50.00 bar 3.50
P 4411 Compressor setpoint 2 5 0.10..50.00 bar 2.80
P 4412 Compressor setpoint 3 0.10..50.00 bar 2.80
P 4420 Compressor switch on pressure 0.10..50.00 bar 3.00
P 4421 Compressor switch off pressure diff 0.10..50.00 bar 1.80
P 4422 Compressor antipendel time 1..600 S 600
P 4423 Compressor switch on delay > 0.1..600.0 s 0.5
P 4430 Compressor min speed 0..100 % 20
P 4431 Compressor max speed [see also P4575] 50..100 % 100
P 4440 Compressor control P band 0.10..50.00 bar 10.00
P 4441 Compressor control | time 1..9999 s 9999

9999 = No |-action
P 4570 (Discharge) Pressure limit switch on level % -1.00..50.00 bar 22.50
P 4571 (Discharge] Pressure limit switch off diff 0.10..50.00 bar 2.50
P 4575 (Discharge] Pressure limit max speed reduction % 0.100 % 0

8 The compressor control and the condenser control is only supported at one cell controller (per MC3 controller). With parameter P4312
a cell can be coupled to the compressor control whichis configured at another cell.

%0 To enable the automatically calculated compressor setpoint, it is required to set P3335 and P3336 per cell. In addition, P4404 and P4405
must be set for the compressor.

5L1f a new compressor setpoint value is set (P4410, P4411 and P4412) or a new maximum compressor setpoint is set (P4408), the
setpoints are automatically limited (adjusted] with the maximum. The maximum setpoint also applies to the automatically calculated
compressor setpoint.

52 Compressor setpoint 1 is used when no automatically calculated compressor setpoint is available and compressor setpoint 2 and 3 are
not activated with the corresponding digital input. Compressor setpoint 1 serves also as a minimum value for the automatically calculated
compressor setpoint.

53 Compressor setpoint 2 or 3 is active when the corresponding digital input is active. If both inputs are active, the lowest setpoint value is
applied.

541f an accurate delay (< 1 s)is required, the Compressor start and Compressor delayed start functions are best configured on the same
board and its refresh rate set to 100 [see webpage <IP address>/config/, menu item Controller config/Hardware config/].

% The pressure limit function is only enabled when the compressor mode is set to Hand or Auto.

% When the pressure limit function is active, the maximum compressor speed is additionally reduced by P4575 %. The maximum
compressor speed is then [P4431 - P4575) %.
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Condenser control
P 4500 Condenser mode 0.2 - 0
0 = Off
1 =Hand
2 = Auto
P 4510 Condenser switch on pressure [also setpoint] 0.10..50.00 bar 13.50
P 4511 Condenser switch off diff pressure 0.10..50.00 bar 1.50
P 4530 Condenser min speed 0..100 % 20
P 4531 Condenser max speed 50..100 % 100
P 4540 Condenser contral P band 0.10..50.00 bar 8.00
P 4541 Condenser control | time 1..9999 s 9999
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(when untouched for 180 s]
0=No
1=Yes
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Number |Description Range Unit Default | P[22 | 2|3 ®
Control panel 57
P 6200 Release code protected parameters % 0..9999 - -
P 6201 Protected parameter number 1 0..9999 - 3100
P 6202 Protected parameter number 2 0..9999 - 3101
P 6203 Protected parameter number 3 0..9999 - 3320
P 6204 Protected parameter number 4 0..9999 - 3335
P 6205 Protected parameter number 5 0..9999 - 3400
P 6206 Protected parameter number 6 0..9999 - 0
P 6207 Protected parameter number 7 0..9999 - 0
P 6208 Protected parameter number 8 0..9999 - 0
P 6209 Protected parameter number 9 0..9999 - 0
P 6210 Protected parameter number 10 0..9999 - 0
P 6211 Protected parameter number 11 0..9999 - 0
P 6212 Protected parameter number 12 0..9999 - 0
P 6213 Protected parameter number 13 0..9999 - 0
P 6214 Protected parameter number 14 0..9999 - 0
P 6215 Protected parameter number 15 0..9999 - 0
P 6216 Protected parameter number 16 0..9999 - 0
P 6217 Protected parameter number 17 0..8999 - 0
P 6218 Protected parameter number 18 0..9999 - 0
P 6213 Protected parameter number 19 0..9999 - 0
P 6220 Protected parameter number 20 0..9999 - 0
P 6300 Language 4.3 inch control panel 0.2 - 1
0 = English
1 =German
2 = Dutch
P 6301 Time counter layout on 4.3 inch control panel 0.1 - 0
0 =h:mm
1 =0.1 hresolution
P 6302 Access code operation 0000..9999 - 0000
0000 = No code required for operation
P 6303 Access code parameters 0000..8999 - 0000
0000 = Code for parametersis equal to code for operation
P 6310 4.3 inch Control panel automatically dimmed 59 8 0.1 - 0

57 The contral panel parameters are commoan for all cell controllers of this controller.
%8 The protected parameters are defined by the values of P6201..P6220. These parameters are read only (protected) at the control panel,
unless the release code for the protected parameters has been entered as P6200 in the last 15 min. The release code must also be entered
to change P6201..P6220.
53 |f new alarms are generated, dimming will be interrupted until the control panel is touched or the alarms are cleared.
80 This automatic dim option requires a contral panel with software version 2.09 or higher.

Page 65 of 153




MC3-AGRI Document no.: 180698 Version: 1.48
o c
S| 3 =
15 215l | 5] 2
HEEIEHEHEE
Bl Z|lalol8ls|B
Number |Description Range Unit Default | P[22 | 2|3 ®
Miscellaneous
P 7000 Software version - - -
P 7001 Build number - - -
P 7100 Allow restore defaults (1 min) 0.1 - 0
0=No
1=VYes
Setting this parameter to Yes enables a restore of defaults with
P7100 for 1 min. The parameter changes automatically after 1
minute to No.
P 7101 Restore defaults 0.1 - 0
0=No
1=VYes
Setting this parameter to Yesrestores (if allowed, see P7100]
the defaults values of all settings and cell parameters except
P3100 Cell number and P3101 Storage system. The parameter
changes automatically to No.
P 7110 Reset total counters 0.1 - 0 X
0=No
1=VYes
The parameter changes automatically to No.
P 7120 Make snapshot 0.1 - 0

0 =No0

1=VYes

Setting this parameter to Yes makes an internal snapshot of all
settings, parameters and the input and output configuration.
Such a snapshot can be used by an engineer toinvestigate a
specific situation in more detail. The latest 20 snapshots are
retained in the controller. The parameter changes automatically
to No.
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5.2 Network parameters
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Note: The network parameters are synchronized among controllers on the same network: If a
network parameter on a controller is changed, that change is automatically applied to all other
controllers on the same network. And if a controller is connected to a network or provided with power,
then it automatically copies the network parameters from the controllers which were already active

on the same network.
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Cool groups
P 2100 Cool group 1, Max. cooling capacity 0..5000 kW 500 X
P 2110 Cool group 2, Max. cooling capacity 0..5000 kW 500 X
P 2120 Cool group 3, Max. cooling capacity 0..5000 kW 500 X
P 2130 Cool group 4, Max. cooling capacity 0..5000 kW 500 X
P 2140 Cool group 5, Max. cooling capacity 0..5000 kW 500 X
Store group 1
P 2200 Store group 1, Max. cooling capacity 0..5000 kW 1 X
P 2201 Store group 1, Cycle time 10..240 min 90 X
P 2202 Store group 1, Order & 0.4 - 0 X
0 = Standard
1 = Rotating
2 = Store start number
3 = Per store start number
4 = With store subgroups
Store group 2
P 2210 Store group 2, Max. cooling capacity 0..5000 kW 1 X
P 2211 Store group 2, Cycle time 10..240 min 90 X
p 2212 Store group 2, Order 0.4 - 0 X
Store group 3
p 2220 Store group 3, Max. cooling capacity 0..5000 kW 1 X
p 2221 Store group 3, Cycle time 10..240 min 90 X
p 2222 Store group 3, Order 0.4 - 0 X
Store group 4
P 2230 Store group 4, Max. cooling capacity 0..5000 kW 1 X
P 2231 Store group 4, Cycle time 10..240 min 90 X
P 2232 Store group 4, Order 0.4 - 0 X
Store group 5
P 2240 Store group 5, Max. cooling capacity 0..5000 kW 1 X
P 2241 Store group 5, Cycle time 10..240 min 90 X
p 2242 Store group 5, Order 0.4 - 0 X

81 Changes to this parameter will take effect when a new stare cycle is started. The order of the running store cycle will not be adjusted.
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Defrost groups
P 2400 Defrost group 1, Max number at same time 1..100 - 1 X
P 2410 Defrost group 2, Max number at same time 1.100 - 1 X
P 2420 Defrost group 3, Max number at same time 1.100 - 1 X
P 2430 Defrost group 4, Max number at same time 1..100 - 1 X
P 2440 Defrost group 5, Max number at same time 1.100 - 1 X
Energy group 1
P 2500 Energy group 1, Period 1 max power 0.0..2000.0 kW 0.0 X
P 2501 Energy group 1, Period 1 start time 00.00..24.00 |hh.mm 00:00 X
P 2502 Energy group 1, Period 1 stop time 00.00..24.00 |hh.mm 00:00 X
P 2503 Energy group 1, Period 2 max power 0.1..2000.0 kW 0.0 X
P 2504 Energy group 1, Period 2 start time 00.00..24.00 |hh.mm 00:00 X
P 2505 Energy group 1, Period 2 stop time 00.00..24.00 |hh.mm 00:00 X
P 2506 Energy group 1, Switch on diff priority 0.1.10.0 K 0.5 X
P 2507 Energy group 1, Switch on diff power 0.1..100.0 kW 0.1 X
P 2508 Energy group 1, Mutual switch on delay 5..600 S 10 X
P 2509 Energy group 1, Switch on delay power diff 0.0..100.0 kW 0 X
P 2550 Energy group 1, Subgroup 1, Power 0.0..2000.0 kW 0.0 X
P 2551 Energy group 1, Subgroup 2, Power 0.0..2000.0 kW 0.0 X
P 2552 Energy group 1, Subgroup 3, Power 0.0..2000.0 kW 0.0 X
P 2553 Energy group 1, Subgroup 4, Power 0.0..2000.0 kW 0.0 X
P 2554 Energy group 1, Subgroup 5, Power 0.0..2000.0 kW 0.0 X
Energy group 2
P 2510 Energy group 2, Period 1 max power 0.0..2000.0 kW 0.0 X
P 2511 Energy group 2, Period 1 start time 00.00..24.00 |hh.mm 00:00 X
P 2512 Energy group 2, Period 1 stop time 00.00..24.00 |hh.mm 00:00 X
P 2513 Energy group 2, Period 2 max power 0.1..2000.0 kW 0.0 X
P 2514 Energy group 2, Period 2 start time 00.00..24.00 |hh.mm 00:00 X
P 2515 Energy group 2, Period 2 stop time 00.00..24.00 |hh.mm 00:00 X
P 2516 Energy group 2, Switch on diff priority 0.1.10.0 K 0.5 X
P 2517 Energy group 2, Switch on diff power 0.1..100.0 kW 0.1 X
P 2518 Energy group 2, Mutual switch on delay 5..600 S 10 X
P 2518 Energy group 2, Switch on delay power diff 0.0..100.0 kW 0 X
P 2560 Energy group 2, Subgroup 1, Power 0.0..2000.0 kW 0.0 X
P 2561 Energy group 2, Subgroup 2, Power 0.0..2000.0 kW 0.0 X
P 2562 Energy group 2, Subgroup 3, Power 0.0..2000.0 kW 0.0 X
P 2563 Energy group 2, Subgroup 4, Power 0.0..2000.0 kW 0.0 X
P 2564 Energy group 2, Subgroup 5, Power 0.0..2000.0 kW 0.0 X
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Energy group 3
P 2520 Energy group 3, Period 1 max power 0.0..2000.0 kW 0.0 X
P 2521 Energy group 3, Period 1 start time 00.00..24.00 |[hh.mm 00:00 X
P 2522 Energy group 3, Period 1 stop time 00.00..24.00 |hh.mm 00:00 X
P 2523 Energy group 3, Period 2 max power 0.1..2000.0 kW 0.0 X
P 2524 Energy group 3, Period 2 start time 00.00..24.00 |hh.mm 00:00 X
P 2525 Energy group 3, Period 2 stop time 00.00..24.00 |hh.mm 00:00 X
P 2526 Energy group 3, Switch on diff priority 0.1..10.0 K 0.5 X
P 2527 Energy group 3, Switch on diff power 0.1..100.0 kW 0.1 X
P 2528 Energy group 3, Mutual switch on delay 5..600 S 10 X
P 2529 Energy group 3, Switch on delay power diff 0.0..100.0 kW 0 X
P 2570 Energy group 3, Subgroup 1, Power 0.0..2000.0 kW 0.0 X
P 2571 Energy group 3, Subgroup 2, Power 0.0..2000.0 kW 0.0 X
P 2572 Energy group 3, Subgroup 3, Power 0.0..2000.0 kW 0.0 X
P 2573 Energy group 3, Subgroup 4, Power 0.0..2000.0 kW 0.0 X
P 2574 Energy group 3, Subgroup 5, Power 0.0..2000.0 kW 0.0 X
Energy group 4
P 2530 Energy group 4, Period 1 max power 0.0..2000.0 kW 0.0 X
P 2531 Energy group 4, Period 1 start time 00.00..24.00 |hh.mm 00:00 X
P 2532 Energy group 4, Period 1 stop time 00.00..24.00 |hh.mm 00:00 X
P 2533 Energy group 4, Period 2 max power 0.1..2000.0 kW 0.0 X
P 2534 Energy group 4, Period 2 start time 00.00..24.00 |hh.mm 00:00 X
P 2535 Energy group 4, Period 2 stop time 00.00..24.00 |hh.mm 00:00 X
P 2536 Energy group 4, Switch on diff priority 0.1.10.0 K 0.5 X
P 2537 Energy group 4, Switch on diff power 0.1..100.0 kW 0.1 X
P 2538 Energy group 4, Mutual switch on delay 5..600 S 10 X
P 2539 Energy group 4, Switch on delay power diff 0.0..100.0 kW 0 X
P 2580 Energy group 4, Subgroup 1, Power 0.0..2000.0 kW 0.0 X
P 2581 Energy group 4, Subgroup 2, Power 0.0..2000.0 kW 0.0 X
P 2582 Energy group 4, Subgroup 3, Power 0.0..2000.0 kW 0.0 X
P 2583 Energy group 4, Subgroup 4, Power 0.0..2000.0 kW 0.0 X
P 2584 Energy group 4, Subgroup 5, Power 0.0..2000.0 kW 0.0 X
Energy group 5
P 2540 Energy group 5, Period 1 max power 0.0..2000.0 kW 0.0 X
P 2541 Energy group 5, Period 1 start time 00.00..24.00 |hh.mm 00:00 X
P 2542 Energy group 5, Period 1 stop time 00.00..24.00 |hh.mm 00:00 X
P 2543 Energy group 5, Period 2 max power 0.1..2000.0 kW 0.0 X
P 2544 Energy group 5, Period 2 start time 00.00..24.00 |hh.mm 00:00 X
P 2545 Energy group 5, Period 2 stop time 00.00..24.00 |hh.mm 00:00 X
P 2546 Energy group 5, Switch on diff priority 0.1.10.0 K 0.5 X
P 2547 Energy group 5, Switch on diff power 0.1..100.0 kW 0.1 X
P 2548 Energy group 5, Mutual switch on delay 5..600 S 10 X
P 2549 Energy group 5, Switch on delay power diff 0.0..100.0 kW 0 X
P 2590 Energy group 5, Subgroup 1, Power 0.0..2000.0 kW 0.0 X
P 2591 Energy group 5, Subgroup 2, Power 0.0..2000.0 kW 0.0 X
P 2592 Energy group 5, Subgroup 3, Power 0.0..2000.0 kW 0.0 X
P 2593 Energy group 5, Subgroup 4, Power 0.0..2000.0 kW 0.0 X
P 2594 Energy group 5, Subgroup 5, Power 0.0..2000.0 kW 0.0 X
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Power meters
P 2600 Power meter 1, Last number IP address 0..254 - 0 X
(IPv4 class C, first 3 numbers equal to controller]
0 = Not used
P 2601 Power meter 1, Energy group 1.5 - 1 X
P 2610 Power meter 2, Last number IP address 0..254 - 0 X
P 2611 Power meter 2, Energy group 1.5 - 2 X
P 2620 Power meter 3, Last number IP address 0..254 - 0 X
P 2621 Power meter 3, Energy group 1.5 - 3 X
P 2630 Power meter 4, Last number IP address 0..254 - 0 X
P 2631 Power meter 4, Energy group 1.5 - 4 X
P 2640 Power meter 5, Last number IP address 0..254 - 0 X
P 2641 Power meter 5, Energy group 1.5 - 5 X
Heat request
P2700 |Max joint heat request [0.5000 [w [o |
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5.3 Parameter web page

After selecting Service, Parameters on the web page of the controller (see section 10.1] a weh
page appears on which the settings and parameters can be viewed and changed. If requested, log

in with username "user" and corresponding password.

Document no.: 180698

Version: 1.48

w

@ MC3 Conbiguration L

€ 9 O @ ANetbeeigd 1921682501 confia/

MC3-AGRI Configuration

Controller config

Test

Other

Madbus

Service
Paramuters
Digin [ Pt10090 config 1
Digin i Pt1000 config 3
Digin [ NTC config 1
Digin | NTC config 3
Sensor config
Change password
Change time settings
Change network settings
Reboot controlier

Set configuration

Sattings

Controller nr. [1- Cell1 i |
1-Cell1

100 Onoffr - Cobd
101  Toggle bgnt
200 Program

— Temperatures —
3050 Day T_setpoint

_ | 308 T_setpoint decreasafincrease per day

302 End T_setpoint
300 Selection T_product sensor
301 Selecled T_product sensor
1002 Min T_outside
303 Max T_outside
304 Min T_channel
305 Selection T_channel sensor
306 Selected T_channel sensor
307 Min diff T_outside/product
3052 Outside air ventilation diff T_channel'product
~ Humidities --
1004 RH_inside target
1202 Humedify switch diff RH_inside
309 Min diff AH_inside/outside
310 Max diff AH_insidefoutside
-~ Times --
400 General blocking period siart ime
401 General blocking period stop time
402 Mechanical cocling blocking period start ime
403 Mechanical cooling blocking penod stop time
404 Quiside air blocking period start time
405 Outside air blocking period stop time
406 Realtime day division factor
407 Max time oulside air
- Ventilation —
500 Ventiation 1 mode
501 Ventdation 2 mode
502 Ventilation 3 mode
503 Venblation 4 mode
514 Ventdation 5 mode
515 Ventilation & mode

- o x
* D@
Current user: user
Value Unit Min Max Default
On | Sat 0 1 0
No v | Sat 0 1 0
Staring v [ 5t 0 5 4
o
o [sat|'C 200 400 150
[ [ 5at |K 01 200 03
5 | st |°'C 200 400 130
| Avarage active sensor v | Sat | 0 3 0
0 [ Set 110 1
3 [k 200 400 30
0 kS 200 400 200
2 | sat]°C -200 400 20
| Avarags sctive sensar v | Sat 0 3 0
1 0 1 10 1
5 Tsu K 01 200 15
3 LS 03 200 30
0
&0 [ S0t |% 00 1000 600
10 [Set |% 01 1000 100
0.2 | st jgim3 -1000 400 020
15 TSetjg/m3  -1000 400 1500
7 ]
0 | sat |hhmm 000 2400 000
[] | St |hhmm 000 2400 000
0 Tswihhmm 000 2400 000
0 [Setjhhmm 000 2400 000
[] | Set |hhmm 000 2400 000
2 [Set|hhmm 000 2400 000
1 | St 1 24 1
1440 | set Jmin 0 1440 1440
0
[Auto v] 5at| 0 2 2
Auto | Sat 0 2 2
[Auto v[ Sat 0 2 2
Auto v | Sat 0 2 2
Auta v | Set | 0 2 2
[Auto ~ | Sat 0 2 2 .

Due to the large number of settings and parameters it may take 10 s hefore they are displayed.

If multiple cell controllers are configured, you can select a cell controller [Controller nr] from the
top of the page, and the settings and parameters will be displayed.

Notes: The displayed parameter values are a snapshot of the data as they were provided when the
page was called up. To view the current parameters of the web page, refresh the page. This can he

done in most web browsers by pressing Ctrl + F5.
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6 Alarms

Document no.: 180698

The cell controllers within the controller can generate the alarms in the table below.

Version: 1.48

Non fatal alarms are indicated with a "W" [warning] code, fatal alarms (all control off] are indicated

with a "F" (Fatal] code.

Code Description

01l T_outside_1

02 T_heat_tank_1
03 T_channel_1

04 T_channel_2

05 T_channel_3

06 T_channel_4

07 T_cell_1

09 T_product_1

10 T_product_2

11 T_product_3

12 T_product_4

13 T_product_5

14 T_product_6

15 T_product_7

16 T_product_8

17 T_product_9

18 T_product_10

19 T_defrost_1

20 T_defrost_2

21 T_exhaust_1

22 T_exhaust_2

23 T_intake_1

24 T_intake_2

25 T_supply

26 T_discharge

27 RH_outside_1

28 Sprout regulation blocked by hand mode &
29 RH_channel_1

30 RH_inside_1

w31 Slave cell 8

F31 No master cell
32 c02_1

33 Cc02_2

34 Cc02_3

35 Cc02_4

36 Suction pressure &
37 P_air_bag

38 Min P_air_bag

39 Heating T_setp
40 Smoke extraction
41 No main ventilation
42 No CO2

43 Mechanical cooling
44 No T_exhaust_1
45 No T_exhaust_2

8 This alarm is reported when sprout regulation can’t start or can't continue due to a Hand mode setting.
8 This alarm is reported at a master cell when an alarmis generated at one of its slave cells.

8 This alarmis reported at a slave cell when the set master cell number is not available in the network.

85 This alarm is only reported when the cell controller is switched on or compressor contral is configured and the compressor maode is set

to Hand or Auto.
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Code Description

46 No T_intake_1
47 No T_intake_2
48 No T_outside

49 No T_channel

50 No T_cell

51 No T_product

52 No RH_outside
53 No RH_channel
54 No RH_inside

55 External alarm 1
56 External alarm 2
57 External alarm 3
59 Temp board

60 Analog in board
61 Digital in board
62 Analog out board
63 Relay hoard

64 Double cell number
65 Min T_channel_1
66 Min T_channel_2
67 Min T_channel_3
68 Min T_channel_4
69 Max T_channel_1
70 Max T_channel_2
71 Max T_channel_3
72 Max T_channel_4
73 MinT_cell_1

74 Sprout regulation [SR] phase 2 waits
75 Max T_cell_1

76 Sprout regulation (SR] phase 3 waits
77 Min T_product_1
78 Min T_product_2
79 Min T_product_3
80 Min T_product_4
81 Min T_product_5
82 Min T_product_6
83 Min T_product_7
84 Min T_product_8
85 Min T_product_9
86 Min T_product_10
87 Max T_product_1
88 Max T_product_2
89 Max T_product_3
90 Max T_product_4
91 Max T_product_5
92 Max T_product_B
93 Max T_product_7
94 Max T_product_8
95 Max T_product_9
96 Max T_product_10
97 Min T_control

98 Max T_control
99 Min C02_1

100 Min C02_2

101 Min C02_3

102 Min C02_4

103 Max C02_1

104 Max C02_2

105 Max C02_3

106 Max C02_4
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Code Description

107 External input

108 Power meter 1

109 Power meter 2

110 Power meter 3

111 Power meter 4

112 Power meter 5

113 No (main] ventilator 1
114 No [main] ventilator 2
115 No [main] ventilator 3
116 No [main] ventilator 4
117 No [main] ventilator 5
118 No (main] ventilator 6
119 No [main] ventilator 7
120 No [main] ventilator 8
121 No [main] ventilator 9
122 No [main] ventilator 10
123 No [main] ventilator 11
124 No (main] ventilator 12
125 No [main] ventilator 13
126 No [main] ventilator 14
127 No [main] ventilator 15
128 No [main] ventilator 16
129 No (main] ventilator 17
130 No (main] ventilator 18
131 No [main] ventilatar 19
132 No [main] ventilator 20
133 No [main] ventilator 21
134 No [main] ventilator 22
135 No (main] ventilator 23
136 No (main] ventilator 24
137 No [main] ventilatar 25
138 No [main] ventilator 26
139 No [main] ventilator 27
140 No [main] ventilator 28
141 No (main] ventilator 29
142 No [main] ventilator 30
143 Compressor control &
144 Condenser control &
145 Configuration 1 &8

146 Configuration 2 &

147 Configuration 3 7°

148 Configuration 4 7*

149 Configuration 5 72

150 Configuration 6 73

151 Configuration 7 7

152 Configuration 8 7°

88 Compressor control disabled due to alarm 36, 155, 156, 157 and/or 158 at the same cell controller or at the cell controller to which is
linked with P4312 for compressor/condenser control. The alarm must be acknowledged on the cell controller on which the compressor
control is configured.

87 Condenser control warning due to alarm 159 and/or 160 at the same cell controller or at the cell controller to which is linked with P4312
for compressor/condenser control. The alarm must be acknowledged on the cell controller on which the condenser contral is configured.
8 T_product sensors not configured with contiguous numbers.

8 T_channel sensors not configured with contiguous numbers.

70 CO2 sensors not configured with contiguous numbers.

7L nputs and outputs configured which are not supported for set storage system 11.

72 Qutput(s) for main ventilator(s) configured which are not supported for set storage system 6.

73 Heating in channel and heating inside are both configured which is not supported at the same time.

74 Heating in channel is configured which is not supported for set storage system (6, 10, 11 or 12].

7S Compressor/condenser control configured at multiple cell contrallers (which is not supported).

Page 74 of 153



MC3-AGRI Document no.: 180698 Version: 1.48

Code Description

153 Configuration 9 78

155 Compressor general

156 (Compressor] Low pressure
157 [Compressor]) High pressure
158 [Compressor] Oil pressure
159 Discharge pressure 77

160 Condenser ventilator

161 Warning (main] ventilator 1
162 Warning (main] ventilator 2
163 Warning (main] ventilator 3
164 Warning (main] ventilator 4
165 Warning (main] ventilator 5
166 Warning (main] ventilator 6
167 Warning (main] ventilator 7
168 Warning (main] ventilator 8
169 Warning (main] ventilator 9
170 Warning (main] ventilator 10
171 Warning (main] ventilator 11
172 Warning (main] ventilator 12
173 Warning (main] ventilator 13
174 Warning (main] ventilator 14
175 Warning (main] ventilator 15
176 Warning (main] ventilator 16
177 Warning (main] ventilator 17
178 Warning (main] ventilator 18
179 Warning (main] ventilator 19
180 Warning (main] ventilator 20
181 Warning (main] ventilator 21
182 Warning (main] ventilator 22
183 Warning (main] ventilator 23
184 Warning (main] ventilator 24
185 Warning (main] ventilator 25
186 Warning (main] ventilator 26
187 Warning (main] ventilator 27
188 Warning (main] ventilator 28
189 Warning (main] ventilator 29
190 Warning (main] ventilator 30
193 Failure [main] ventilator 1
194 Failure [main] ventilator 2
195 Failure [main] ventilator 3
196 Failure [main] ventilator 4
197 Failure [main] ventilator 5
198 Failure [main] ventilator 6
199 Failure [main] ventilator 7
200 Failure [main] ventilator 8
201 Failure (main] ventilator 8
202 Failure (main] ventilator 10
203 Failure [main] ventilator 11
204 Failure [main] ventilator 12
205 Failure [main] ventilator 13
206 Failure [main] ventilator 14
207 Failure (main] ventilator 15
208 Failure (main] ventilator 16
209 Failure (main] ventilator 17
210 Failure [main] ventilator 18
211 Failure [main] ventilator 19

76 Modbus main ventilators not configured as required (Modbus registers h4, h7, h8, h13, h14, h17).
77 This alarm s only reported when the cell controller is switched on or compressor contral is configured and the compressor maode is set
to Hand or Auto.
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Code Description

212 Failure (main] ventilator 20
213 Failure (main] ventilator 21
214 Failure [main] ventilator 22
215 Failure [main] ventilator 23
216 Failure [main] ventilator 24
217 Failure (main] ventilator 25
218 Failure (main] ventilator 26
219 Failure (main] ventilator 27
220 Failure [main] ventilator 28
221 Failure [main] ventilator 29
222 Failure [main] ventilator 30
225 T_channel_5

226 T_channel_6

227 T_channel_7

228 T_channel_8

229 T_channel_9

230 T_channel_10

231 Min T_channel_5

232 Min T_channel_6

233 Min T_channel_7

234 Min T_channel_8

235 Min T_channel_9

236 Min T_channel_10

237 Max T_channel_5

238 Max T_channel_6

239 Max T_channel_7

240 Max T_channel_8

241 Max T_channel_9

242 Max T_channel_10

243 External alarm 4

244 External alarm 5

245 External alarm 6

246 External alarm 7

247 External alarm 8

248 External alarm 9

249 External alarm 10
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The cause of alarms “Warning [main] ventilator <x>" and “Failure (main] ventilator <x>" can be
further investigated with the Main ventilation status <x> which is available as VASP
registration/logging items and as Modbus registers [see section 13 for more details].

Main ventilator warning numbers

Number | Description

Cause

Digital input Main ventilator warning

Digital input

Reserved

Modbus register i11.Bit15

Application use system warning

Modbus register i11.Bit13

Warning vibration values

Modbus register i11.Bit12

Motor control system warning

Modbus register i11.Bit14

Limitation

Modbus register i11.Bit8

Direction of rotation

Modbus register i11.Bit9

[de}l ool ENN opl (3,1 iny FSV) Fo6]

Warning indication remaining lifetime

Modbus register i11.Bit11

Main ventilator failure numbers

Number | Description Cause

1 No modbus communication

2 Digital input Main ventilator failure Digital input

3 Reserved Modbus register i13.Bit15
4 Application use system warning Modbus register i13.Bit13
5 Error vibration values Modbus register i13.Bit12
6 Motor control system error Modbus register i13.Bit14
7 Reserved Modbus register i12.Bit 7
8 IGBT error Modbus register i12.Bit0
9 Shortcut earth Modbus register i12.Bit1
10 Temperature Error Modbus register i12.Bit13
11 Motor blocked Modbus register i12.Bit9
12 Phase failure (line] Modbus register i12.Bit6
13 Position rotor Modbus register i12.Bit8
14 Peak current Modbus register i12.Bit10
15 DC-link voltage high Modbus register i12.Bit2
17 DC-link voltage low Modbus register i12.Bit3
18 Input voltage high Modbus register i12.Bit4
19 Input voltage low Modbus register i12.Bit5
20 Limitation Modbus register i13.Bit8
21 Direction of rotation Modbus register i13.Bit9
22 Motor start Modbus register i12.Bit14
23 COM error (Watchdog] Modbus register i12.Bit15
24 Reserved Modbus register i12.Bit11
25 Safety shutdown Modbus register i12.Bit12
26 Error lifetime Modbus register i13.Bit11
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/ Energy management

Each cell in the network is assigned to one of the (max. 5] electrical energy groups with P3550.

The electrical power of the energy groups can be measured with Siemens Sentron PAC3200 power
meters. Max. 5 power meters are supported. The parameters P2600..P2641 can be used to assign
their IP address and to which energy group they belong. It is possible to assign multiple power meters
to the same energy group. In that case the measurements are added.

Per energy group the maximum power whichiis allowed can be set. Two time periods with a maximum
power can be set with P2500..P2505 “8. If the time periods overlap, the lowest value is applicable.

Energy management is applied to a cell if at least one power meter is assigned to its energy group
and applying energy management is switch on for the cell with S1400. The energy management
concerns the electrical power which is used for the mechanical cooling and the main ventilators. The
estimated electrical power which is used for the mechanical cooling and one main ventilator must
be set as accurate as possible with P3551 and P3552. For the main ventilators which support speed
control, the curve set with P3553..P3556 isused (with linear interpolation] to calculate the applicable
electrical power which belongs to a certain ventilation speed.

The energy management is only applied to the “Auto”-mode functions. If for example main ventilator
2 is switch to Hand (S501=1), the required electrical power for main ventilator 2 is not included in
the calculation of the required electrical power of the cell. It is only reflected in the actually electrical
power measured with the power meters.

The goal of energy management is to limit the total electrical power in an energy group to the
maximum. This is done by blocking the cells in the energy group if necessary. Blocking (and releasing]
the cells is done based on the measured electrical power and the priority of the cells. This also takes
into account the expected power that the blocked cells require if they were to be released again [new
action).

78 This section indicates the parameters for energy group 1, see the parameter table for the comparable parameters of the other energy
groups.
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For the cells which run the program (S200] Storing or Warmup, the priority [in K] is determined by
respectively the cooling demand or the heat demand. Cells running the program Standby are always
excluded from energy management. For the cells which run the program Drying, Wound healing or
Condens drying, the priority is calculated with an algorithm which uses P3560..P3581;

The priority of such cell starts at 0 K. When it does not use energy (mechanical cooling or/and main
ventilation] its priority does not change during P3571 min. If it still does not use energy after this
delay time , its priority increases with P3570 K/hour up to a maximum of P3560 K. If the maximum
is reached, the priority does not change anymaore (until the cell is released by energy management
and starts using energy]. If the cell starts using energy, its priority does not change during P3581
min. If it still uses energy after this delay time, its priority decreases with P3580 K/hour down to the
minimum of 0 K.

In addition to the ahove an energy priority offset S1401 is added to the calculated cell energy priority.
This energy priority offset can be set for each individual cell.

The actual energy priority of the energy group equals the lowest priority of the actual energy using
cellsin the group.

If the measured electrical power exceeds the applicable maximum, energy management starts
blocking cells. It blocks the energy using cells in order of increasing priaority. It blocks as much cells
as is necessary to bring the actual electrical power back below the maximum. This increases the
actual energy priority of the energy group.

Energy management releases a cell (which does not use energy already] under one or mare of the
following conditions:

e The calculated power that the cell requires is still available in the group with an extra
margin of P2507 kW.

e The cell energy priority is P2506 K higher than the group priority, and the calculated power
that the cell requires fits in the available power with an extra margin of P2507 kW if all cells
with a lower priority are blocked.

Note: The calculated power that a blocked cell requires, can differ from which the cell actual will use
when it is released. That may be because the control of the main ventilation [on/off and speed] is
temperature dependent.
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When multiple cells can be released at once [due to more available power], that is performed (in
some cases] with a mutual delay of P2508 s between the cells to prevent switching too quickly. This
takes place, for example, when the maximum power of the group increases.

The mutual delay is restarted every time the available power increases (in the last 2 s). With a rapidly
fluctuating available power, this can lead to the delay being restarted over and over again within
P2508 s with the result that no cells are released anymore. This can be avoided by using P2509 > 0:
The delay is only started (again] if the available power increases at least with P2509 kW [in the last
2s).

7.1 Energy subgroups

As extension on the energy management each cell in the network is assigned with P3590 to one of
the (max. 5] electrical energy subgroups within an energy group. For each subgroup an electrical
power value can be set, see P2550..P2554. This value represents power which is required once for
the mechanical cooling within the whole subgroup, not for each individual cell. It can for example
be used to cope with the electrical power for a coolant pump that serves all cells in the subgroup.
Energy management adds this power value to only one cell in the subgroup: the mechanical cooling
cell with the highest priority (and under energy management]. Priority changes can cause that the
power value is added to another cell in the subgroup.
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8 Input and output functions

The tables below state the input and output functions of each cell controller of the contraller.

Document no.: 180698

Version: 1.48

Each connected sensor or control input is available [if desired] for all cell controllers. Each control
output can be assigned to multiple outputs. Relay functions of the same cell controller can be

combined [OR function].

Each digital input and relay output can be inverted by the controller if necessary.

The 3right columns indicate whether the function is used for controlling a cell, a compressor and/or

a condenser.

Only one cell controller can be used for compressor and/or condenser control. With parameter P4312

a cell can be coupled to the compressor contral which is configured at another cell.

8.1 Temperature sensor input functions

Description Cell Compressor Condenser
Outside temperature sensor 1 v
Channel temperature sensor 1..10 1
Cell temperature sensor 1 \
Product temperature sensor 1..10 \
Defrost temperature sensor evaporator 1..2 \
Exhaust temperature sensor evaporator 1..2 \
Intake temperature sensor evaporator 1..2 \
Heat tank temperature sensor 1 \
Supply temperature sensor (chiller] V
Discharge temperature sensor [chiller] \
8.2 Analog inputs functions [4..20mA/0..10V]
Description Cell Compressor Condenser
Outside RH sensor 1 \
Channel RH sensor 1 \
Inside RH sensor 1 V
C02 sensor 1.4 \
Suction pressure sensor \ \
Air bag pressure sensor \
Discharge pressure sensor V
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8.3 Digital input functions

Document no.: 180698

Description

Cell

Compressor

Condenser

Non fatal alarm 1..10

<

Fatal alarm 1..10

Blocking 1..3

Blocking outside air 1..2

Blocking mechanical cooling 1..2

Speed reduction ventilation

Blocking heating 1..2

Smoke extraction

Blocking ventilation

Door open

Light on

Alarm reset [acknowledge pulse]

<I<I<I<I<I<I<I<I<I<|I<

Warning [main] ventilator 1..30

Failure (main] ventilator 1..30

Temp setpoint offset

<

Mechanical cooling failure

Compressor setpoint 2

Compressor setpoint 3

Compressor general failure

Compressor low pressure failure

Compressor high pressure failure

Compressor oil pressure failure

<I<I<I<|I<|I<

Condenser ventilator failure
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8.4 Relay output functions

Description Cell Compressor Condenser
Any main ventilation

Main ventilation 1..30

Main ventilation reverse direction
Any air valve is open

Open inlet air valve

Close inlet air valve

Open outlet air valve

Close outlet air valve

Any solenoid valve evaporator
Solenoid valve evaporator 1.2
Suction valve evaporator 1..2
Cooling setpoint (group) active 7
Offcycle defrost evaporator 1..2
Electrical defrost evaporator 1.2
Any glycol defrost evaporator
Glycol defrost evaporator 1..2
Drain pan heating evaporator 1..2 &
Dripoff

Cooling ventilation evaporator 1..2 8
Open cooling valve evaporator 1.2
Close cooling valve evaporator 1.2
Any heat request

Heat request

(for drying and condens drying with a heat recovery unit or glycol
defrost]

Open heat recovery valve

Close heat recovery valve

Heating inside

Heating channel

Open heating valve

Close heating valve

Circulation ventilation

Circulation heating coil

Air bag pump

CO2 extraction

Humidify

Alarm

Non fatal alarm

Fatal alarm

Toggle light [pulse]

Smoke extraction

Mechanical cooling failure
Compressor start 8

Compressor delayed start 838
Compressor antipendel active
Compressor control alarm &
Compressor control enable %

<

<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<]I<]I<I<TI<]I<|I<

<I<I<I<I<I<I<I<I<I<I<I<I<I<I<I<|I<

<I<I<|I<|I<

78 Active when mechanical cooling is performed in cooling setpoint group P3335.

8 Activated at start of defrost and deactivated after ventilation release after defrost.

8L 1f no cooling ventilation is configured as output, the main ventilation is used instead of the cooling ventilation.

8 This relay function should not be configured with other functions on the same relay.

8 This relay function should not be configured with ather functions on the same relay.

84 Switches on after an adjustable switch on delay (P4423) after compressor start. (Usable for Y/A, Y/YY, A/AA or partwinding startup
switching of the compressor.]

8 Compressor control disabled due to a compressor general failure, high pressure failure, low pressure failure, oil pressure failure and/or
suction pressure sensor failure.

8 |ndicates if using the compressor is possible [configured, switched an, no blocking alarm, not in antipendel time etc.)
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Description

Cell Compressor

Condenser

Compressor pressure limit &

Condenser start

Condenser control alarm 88

8.5 Analog output functions [0..10V/4..20mA]

Description

Cell Compressor

Condenser

Main ventilation speed 1..30

\

Cooling valve evaporator 1.2

Cooling ventilation speed evaporator 1..2

Heating valve

Heat recovery valve

[for drying and condens drying with a heat recovery unit]

<I<I<|I<

Joint heat request

<

Cooling setpoint selection &

Compressor frequency inverter

Condenser frequency inverter

8.6 Alarm monitor relay output functions

The controller contains a separate alarm monitor which can be used to combine the alarms of the
cell controllers and guide them to relays.

Description Cell Compressor Condenser
Alarm [non fatal or fatal) v \ \
Non fatal alarm v 1 \
Fatal alarm \ 1 \

8.7 Default assigned functions

Description

Board - input/output

Cell contraller 1 - Outside temperature sensor 1

Position 1 - Temperature sensor input 1

Cell controller 1 - Channel temperature sensor 1

Position 1 - Temperature sensor input 2

Cell contraller 1 - Product temperature sensor 1

Position 1 - Temperature sensor input 4

Cell controller 1 - Main ventilation speed 1

Position <x> %0 - Analog output 1

Cell contraller 1 - Main ventilation 1

Position 2 - Relais output 1

Cell controller 1 - Open inlet air valve

Paosition 2 - Relais output 2

Cell controller 1 - Close inlet air valve

Position 2 - Relais output 3

Cell controller 1 - Open outlet air valve

Position 2 - Relais output 4

Cell controller 1 - Close outlet air valve

Position 2 - Relais output 5

Alarm monitor - Alarm

Position 0 - Relais output 1

Version: 1.48

87 If the compressor mode is set to Hand or Auto, this relay function will also be active in the event of a discharge pressure sensor failure.
8 Condenser control warning due to discharge pressure sensor failure and/or condenser ventilation failure.
8 | owest cooling setpoint of any mechanical cooling cell in the cooling setpoint group. The cooling setpoint of a cooling cell is calculated
with the actual setpoint for the mechanical cooling minus P33386. If there is no mechanical cooling in the cooling setpoint group, then the

output is set to 4mA/0V.

9% This output is assigned to the Analog out board with the lowest position number [differs per article number, see section11.3].
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9 Control panels

Local contraol of the controller is performed with the standard 7 inch touchscreen control panel
connected to controller via Ethernet. By default all cell controllers of the contraoller can be controlled
by one control panel. Multiple control panels per controller are possible. Per control panel you can

Document no.: 180698

set which cell controller can be operated with it [see section 9.12).

Alternatively, a 4.3 inch touchscreen control panel can be connected, see section 13.

Version: 1.48

The following sections use screenshots to describe the indicators and the buttons of the control

panel. If however a function of the controller is not in use [not configured), then the relevant
indicators and buttons will not be shown in the pages.

The following background colors and symbols are used:

Background color

Description

Cell switched off

Alarm (active or unconfirmed)

Program Standhy

Program Drying

Condens drying

Program Wound healing

Program Storing

Program Warm up

Activity

Description

Air valve open

N
&

Main ventilation

Cooling (mechanical]

Defrost

3l | %

Dripoff

£

Heating or Heat recavery unit
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Indication/button

Description

Evaporator ventilation

&

’\ Circulation ventilation
&

F_’h Circulation ventilation with heating coil
w

CO2 extraction

co,

Oo Humidify
..:= Sprout regulation

e

L]
5 Blocking/reduction active

o@ No access
()

o ? Operation [User] access
()

OG Parameter (Engineer) access
()
OD Light on/off indication and/or button

Alarm indication and button

Status button

Menu button

To change an [adjustahle] numeric value, the value must be touched. A numeric keypad then

becomes active with which a new value can be entered numerically.

On pages where numeric settings can be changed (for example the temperatures pages]), no

Version: 1.48

numeric keypad becomes active, but a whole new page appears on which the touched setting can

be adjusted. The operation of those pages is the same as that of the modes page [see section

9.29]. The red arrow buttons can be used to scroll to other settings within the same settings group.
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The control panel has the following hierarchical page structure:

e Power up page
e Main page
o Cell pages (2x]

= Status pages [9X]

= Menulpage

e (On/Off page
e Settingspage
0 Network page
o Date/Time page
0 System settings page
0 Language page
0 Scope control panel page

e Access page

e Program page

e Temperatures pages
e Humidities page

e Times page

e Menu 2 page

o

O O 0o 0o o

o

On/Off page

Settings page

Cooling page
Evaporator page
Heating page

CO2 extraction page
Humidify page

Sprout regulation page
Energy manager page

e Ventilation pages
e Airvalves page
e (Circulation page
e Modes page
e Parameters page
e Alarm page
0 Alarm history page

e Nocommunication page
e Warning page
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9.1 Power up page

Stay in control.

MC3-AGRI

Document no.: 180698

Version: 1.48

The power-up page is shown during power-up. If the IP addresses are set correctly and the contraller

has also started up, the main page will automatically appear.

9.2 Main page

01 Cell1 Mechanical cooling (Auto)

; 11.8 85.3% 0%
* = 10.0°C  4.09g/m3 0%

02 Cell 2 Outside air ventilation

& N 1.3 81.3% 26%

°C 419g/m3  34%

03 Cell3 Outside air ventilation
10.3 86.3% 18%
&% angms 2%

04 Cell 4
Switched off

05 Cell5 Internal vent + Heating
. . i 1.7 84.7% 0%
* 121°C  4.09g/m3 0%

The main page shows for each cell controller a row which states the cell number [P3100] and cell
name. The status is shown with activity and indication symbols. The background color indicates the
selected program of the cell, alarm conditions and if the cell is switched on. In the white area on the

right the following information is shown:

Name of current action
T_product RH_outside % Inlet air valve position %
T_setpoint °C AH_delta g/m3 Outlet air valve position %

By pressing the colored area of a cell, you can switch to the cell pages.

Note: The rows of slave cells (P4350>0] show the T_product of the master cell.
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9.3 Cell pages [2x]

« 01 Cell1 0 @ =

Program Storing
Mechanical cooling (Auto)

(o] 658 00 00 00%
] 0.0
RH outside 85.3%

AH delta 4.09 g/m3

set point 10.0 » 5.0 T channel 10.1°C

g® =] 4 12:42 29-03

The cell pages show the same information as the main page, but supplemented with the following
details:

e Name of the selected program

e Lighting status

e EndT_setpoint (S302)

e T _channel

e Cooling valve position 1 and 2 {under coaling symbol]

e Heating valve position [direct under heating symbol]

e Heat recovery valve position [under heating valve position]
e Main ventilation speed [direct under ventilation symbol)

e Evaporator ventilation speed [under main ventilation speed]
e Inlet and outlet air valve position (under valve symbal]

e Current access level [symbol in left bottom corner]

e Time anddate

The large shown temperature is T_product.
The lighting can be switched on and off by pressing the light symboIQ.

With the info button @ you can switch to the status pages.

Switching to the menu page is possible by pressing the menu button ses.

By pressing the colored area, you can switch to the second cell page which shows more measured
and calculated values.
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+«— 01 Cell1

T channel
RH channel
AH channel

T outside
RH outside
AH outside

T channel calculated 8.8
T product 1.8
coz2 1721

T cell 13.1
RH inside 95.0

AH inside 10.00

13116 29-03

Note: The cell pages of slave cells [P4350>0) show T_product and T_channel of the master cell. The

status pages show the sensors of the slave cell itself.

9.4 Status pages [9X]

The status pages show more naotifications, values and counters of the cell. With the buttons at the
bottom of the page you can switch between the different pages.

Diff T control/setp exceeded
T outside suitable

AH outside suitable

Time outside air available

Status

Block natural air flow

Block outside air ventilation

@’ v v ao
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The following status and blocking/reduction notifications are used (if applicable].

Version: 1.48

Priority Notification Notes

1 No outside air due T channel Air valves do not open because T channel is too low or too high
2 Offset Day T setp active

3 Cell to cold for cooling

4 Diff T control/setp good

5 T outside unsuitable

6 Max time outside air reached

7 AH outside unsuitable

8 Heating waiting for ventilation

9 T channel to high for heating Heating does not switch on because T channel is too high
10 Diff T control/setp exceeded

11 Cooling waiting for release Cooling symbol blinks

12 Humidify switch on delay

13 T outside suitable

14 AH outside suitable

15 Cooling due T cell

16 Time outside air available

Blocking/reduction notification

Notes

No blocking/reduction

No blocking at all, no reduction of ventilation speed

Block general

Block natural air flow

Block outside air ventilation

Block mechanical cooling

Block heating

Block internal ventilation

Block CO2 extraction

Reduction ventilation speed

Block energy management

Status

157.:2C T

119 °C T product 7

121 °C T product 8

11.9 °C T product 9

120 °C T product 10

0@ v ® 4

122 °C
120 °C
11.9 °C
118 °C
108 °C
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— Status
T channel 1 10.1 °C co21 1679 ppm
T channel 2 10.1 °C co22 1799 ppm
T channel 3 98 °C co23 1654 ppm
T channel 4 10.0 °C CcC0z24 1752 ppm
T channel 5 10.3 °C
T channel 6 9.8 °C
T channel 7 105 °C T channel 9 10.1 °C
T channel 8 9.9 °C T channel 10 99 °C
©) @ e 4 O o
— Status
T defrost 1 6.1 °C Cooling set point 0.0 °C
T intake 1 43 °C
T ':mazm 19 °C sty 89 6
' T discharge 111 2C
;;i;r::t; :‘:; og Suction pressure  3.03 bar

T exhaust 2 21 °C P air bag 0.10 bar

© r v @ @ © &

T heat tank is alsa shown in the page above (if configured]

— Status
Energy group 1
Actual power 15.3 kW
Max power 23.0 kW
Priority 1.830 K
Cell
Management applied Yes
Calculated power 1.2 kW
Priority 1.830 K
© r v 2@ 0 &
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— Status
Compressor Condenser
Suction pressure 3.03 bar Discharge pressure 30.00 bar
Set point 3.50 bar Set point 13.50 bar
Mode Auto Mode Auto
Running Yes Running Yes
Speed 20 % Speed 100 %
Antipendel time 0s
Status 0K Status 0K

® 7 » ® a4 @ 2

— Status
B NAF Jeext  Jaint X &
hh:imm  hh:imm  hh:imm  hhimm  hh:mm
Today 00:00 00:00 00:00 ©00:30 00:00
01-04 00:00 00:00 00:00 01:10 00:05
31-03 00:00 00:00 00:00 01:10 00:05 T
30-03 00:00 ©00:00 00:00 ©01:10 00:05
29-03 00:05 02:26 00:00 00:30 00:00
28-03 00:00 00:00 00:00 00:00 00:00 -
27-03 00:00 00:00 00:00 00:00 00:00
Total 0 2 0 4 0

® 7 ¥ ®# @ O

There are 3 counter Status pages (if applicable]. You can switch between them using the arrow keys.
The first page shows the following [free-running] total and day counters [from left to right):

e Natural air flow time [NAF]

e Outside air ventilation time (air valves open]

e Internal air ventilation time without mechanical cooling (air valves closed]
e Internal air ventilation time with mechanical cooling [air valves closed]

e (02 extraction time
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B

Today
01-04
31-03
30-03
29-03
28-03
27-03
Total

QN 7

"

*
pulses
01

03

02

03

08

00

00

17

42

Status

*
hh:mm  hh:mm
10:53 10:53
23:59 23:589
22:59 23:59
23:59 23:59
10:57 10:57
00:00 00:00
00:00 00:00
92 92

@ O

Ho

hh

0

‘mm
00:
00:
00:
00:
00:
00:
00:

00
00
00
00
00
00
00

ot
e

hh:mm

00:
00:
00:
00:
00:
00:
00:

0

00
00
00
00
00
00
00

Document no.: 180698

Version: 1.48

The second page shows the following [free-running] total and day counters (from left to right]:

e Mechanical cooling actions

e Mechanical cooling time

e Mechanical cooling (evaporator] ventilation time

e Defrost time

e Heating time

B

Today
01-04
31-03
30-03
29-03
28-03
27-03
Total

) €4

"y

@
hh:mm
00:00
00:00
00:00
00:00
00:02
00:00
00:00
0

32

Status
@ ¢
hh:mm  hh:mm
00:00 00:00
00:00 00:00
00:00 00:00
00:00 00:00
00:02 00:00
00:00 00:00
00:00 00:00
0 0
@ O

o2

hh

00:
00:
00:
00:
00:
00:

0

mm
100
00
00
00
00
00
00

The third page shows the following (free-running] total and day counters (from left to right]:

e C(Circulation ventilation time

e (Circulation heating time
e Humidify time

e Sproutregulation time
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9.5 Menu 1 page

Document no.: 180698 Version: 1.48

— Menu 1

) &

I
By pressing the on/off symbol Oyou can switch to the on/off page to switch on and off the cell

controller.

By pressing the settings button {§} you can switch to the settings page. This requires parameter

access level.

The other buttons are used to change to additional pages which are described in the next sections.

9.6 On/Off page

— On / Off

X

switch off

The cell controller can be switched on and off via the button on the on/off page. The button must be

held down for 3 seconds. Switching on and off requires operation access level.
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9.7 Settings page

Document no.: 180698

-~ Settings

&
u

The settings page can be accessed hy pressing the settings button@on the menu pages. This

requires parameter access level.

The buttons are used to enter specific setting pages which are described in the next sections.

9.8 Network page

-— Network

control panel address

192 168 250 , 101

MC3 address

192 168 250 . 1

On the network page you can set the IP addresses of the control panel itself and the IP address of
the controller to be controlled with this control panel. More advanced network settings such as DHCP,
Subnet mask, Gateway etc. can be set via the system button on the system settings page.
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9.9 Date/Time page

— Date / Time

B 29 03 2024 (DD MM YYYY)

® 14 08 (HHMM)

The date and time of the contraoller can be set on the date / time page. The control panel uses the
controller's time and date.

9.10 System settings page

— System settings

backlight timer 0 min

automatic return
to main page V’

system

The backlight time can be set on the system settings page. If the control panel has not been
touched for the number of minutes set, the backlight will turn off and the screen will go black. The
screen turns on again when touched or when a new alarm occurs.

With option "automatic return to main page" you can select whether the control panel
automatically switches back to the main page or the cell page of the last viewed cell.

More advanced system settings of the control panel can be set via the system button. The default
password for thisis 111111,

This page also shows the software version number of the caontrol panel.

Page 97 of 153



MC3-AGRI

9.11 Language page

— Taal /| Language / Sprache

Nederlands

Deutsch

Document no.: 180698

The language of the control panel can be set on the language page.

9.12 Scope control panel page

e Scope control panel

01 Cell1
02 Cell2
03 Cell3
04 Cell 4

05 Cell5 X

show

Version: 1.48

As standard, all 5 cell controllers can be operated with the control panel. However, a selection [scope]
can also be made. For example, it is possible to have one control panel per cell. On the scope control
panel page you can set which cell controller of the controller can be operated with this control panel.
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9.13 Access page

— Access

access code

*

The access page can be used to enter a password or to logout the change the access level. The actual
access level isshow in the left upper corner of the page. The operation [user] access level is used for
normal control action. The parameter (engineer] access level is used for changing parameters and
settings. The access code for operation access level is determined by parameter P6302. The access
code for parameter access level is determined by parameter P6303.

This page also appears automatically if an operation requires a higher access level than the current
access level. A logged in user can log out manually with the logout button. This also happens
automatically if the control panel has not been touched for 15 minutes.

Note: If the access level is operator access level, the page will show both an input field to enter an
access codetogotothe parameter access level and also a logout button to go to the no access level.

9.14 Program page

— Program

Standby
Drying
Condensation drying
Woundhealing

Warm up

The program page can be used to view and/or change the selected program. Operation access level
is required for changes.
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9.15 Temperatures page

- Temperatures
Day T_setpoint 100 °C
T_setpoint decrease/increase per day 03 K
End T_setpoint 5.0 °C
Min T_outside =30 °C
Max T_outside 200 °C
Min T_channel 20 %€
Min diff T_outside/product 1.5 K
QOutside air ventilation diff T_channel/product 30 K
— -

The temperature pages can be used to view and/or change the temperature settings. You can switch
between them using the arrow keys. Operation access level is required for changes.

— Temperatures
Selectlon T_product sensor Selection T_channel sensor
Lowest active sensor Lowest active sensor
Highest active sensor Highest active sensor
Selected single sensor 1 Selected single sensor 1
— -
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9.16 Humidities page

— Humidities
RH_inside target 600 %
Switch diff RH_inside 100 %
Min diff AH_inside/outside 0.20 g/m3
Max diff AH_insidefoutside 15.00 g/m3

The humidities page can be used to view and/or change the humidities settings. Operation access
level is required for changes.

9.17 Times page

- Times

General block period start 0.00 hh.mm
General block period stop 0.00 hh.mm
Mechanical cooling block period start 0.00 hh.mm
Mechanical cooling block period stop 0.00 hh.mm
Outside air block period start 0.00 hh.mm
Qutside air block period stop 24.00 hh.mm
Number of outside air intervals per day 1

Max time outside air per interval 1440 min

The times page can be used to view and/or change the times settings. Operation access level is
required for changes.
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9.18 Menu 2 page

—

Menu 2 (l)

0 o2t
& anl

2 extraction humidif'y sprout regulation energy manager

Document no.: 180698

Version: 1.48

I
By pressing the on/off symbol Oyou can switch to the on/off page to switch on and off the cell

controller.

By pressing the settings button {§} you can switch to the settings page. This requires parameter

access level.

The other buttons are used to change to additional pages which are described in the next sections.

9.19 Cooling page

— Cooling
Off (Auto 1/3) Switch on diff T_product 05 K
(Auto 2/3) Switch on diff T_cell 1.5 K
Hand (Auto 2/3) Switch off diff T_cell 09 K
m Ventilation on diff T_cell/product 20 K
Auto 2 Ventilation switch off diff T_cell/product 1.0 K
Auto 3

The cooling page can be used to view and/ar change the cooling settings. Operation access level is
required for changes.
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9.20 Evaporator page

- Evaporator
ventllation defrost
Off Start
Hand Stop
Defrost interval time 150 min
Max defrost time 10 min
End T_defrost 20 °C

The evaporator page can be used to view and/or change the evaporator settings. Operation access
level is required for changes.

9.21 Heating page

— Heating
heating heat recovery
Off Off
Hand Hand
Auto Auto
Heating T_setpoint 10.0 °C
Heating diff max T_channel/setpoint 30 K

The heating page can be used to view and/or change the heating settings. Operation access level is
required for changes.
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9.22 CO2 extraction page

— CO2 extraction

off CO2 extraction waiting time
CO2 extraction time

Hand CO2 extraction switch on CO2 level
CO2 extraction switch off CO2 level

CO2 extraction block period start

CO2 extraction block period stop

24

4000
3000
0.00
0.00

h

min
ppm
ppm
hh.mm

hh.mm

Document no.: 180698

Version: 1.48

The CO2 extraction page can be used to view and/or change the CO2 extraction settings. Operation

access level is required for changes.

9.23 Humidify page

— Humidify

m Humidify switch on delay
Hand
Auto

2 min

The humidify page can be used to view and/or change the humidify settings. Operation access level

is required for changes.
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9.24 Sprout regulation page

— Sprout regulation
Current Phase: MNone
phase 1 phase 2 phase 3
Start Start Start
Cancel Cancel Cancel

The sprout regulation page can be used to view and/or change the sprout regulation settings.
Operation access level is required for changes.

When a Cancel button is pressed, an additional page appears with an additional confirmation
question.

Sprout regulation

Are you sure you want to cancel this phase?

No Yes
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9.25 Energy manager page

— Energy manager
Energy group 1
Apply management No
to (this) cell
Yes
Cell priority offset 0.0 K
Energy period 1 2
Max power 23.0 0.0 kW
Start time 0.00 0.00 hh.mm
Stop time 24.00 0.00 hh.mm

The energy manager page can be used to view and/or change the energy manager settings.
Operation access level is required for changes.
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9.26 Ventilation pages [7x]

—

-

Ventilation

Internal ventilation speed
Outside air ventilation speed
Internal ventilation waiting time
Internal ventilation time
Ventilation period

Max speed

Start time

Stop time

-

100
0.00
0.00

80 %
100 %
24 h

5 min

100 %
0.00 hh.mm
0.00 hh.mm

Document no.: 180698

Version: 1.48

The ventilation pages can be used to view and/or change the ventilation settings. You can switch
between them using the arrow keys. Operation access level is required for changes.

The number of ventilation pages is determined by the number of main ventilators.

Ventilator

Speed %

Offset %

Ventilation
1 2
Off Off Off
Hand Hand Hand

100 100 100 100 100
| po e = =]
0 0 0 0 0

—»

Off Off

Hand Hand
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9.27 Air valve page

- Air valves
Open Nat. flow switch diff T_outside/product 200 K
Natural flow block period start 0.00 hh.mm
Off Natural flow block period stop 0.00 hh.mm
Close Actual position
Inlet valve 0.0 %

m Outlet valve 0.0 %

The air valve page can be used to view and/or change the air valve settings. Operation access level is
required for changes.

The actual air valve positions are also shown.

9.28 Circulation page

— Circulation
off Circulation waiting time 0 h
Circulation time 0 min
Hand Circulation switch on diff T_cell/control 20 K
Circulation switch off diff T_cell/control 05 K

Heating coil switch on T_outside -10.0 °C
Heating coil switch on diff T_cell/control 2.0
Heating coil switch off diff T_cell/control 2.0

The circulation page can be used to view and/or change the circulation settings. Operation access
level is required for changes.
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9.29 Modes page

-— Modes
Program
| s 200
F | [ [ -+
[ & |
ring e
i +— =p L

Document no.: 180698

Version: 1.48

With the mode page setting values can be viewed and changed. The group, number and name of the
settings are displayed at the top of the screen. Use the arrow keys to scroll through the individual
settings (red buttons] and setting groups (black buttons). The setting value can be changed with the
+ and - buttons. This requires operation access level. The setting number and [new] value can also

be entered numerically by pressing the appropriate field.

9.30 Parameter page

i Parameters
Sensor selection
P 3000
( | +
[ |
i — —F —

With the parameter page parameter values can be viewed and changed. The group, number and
name of the parameter are displayed at the top of the screen. Use the arrow keys to scroll through
the individual parameters (red buttons] and parameter groups (black buttons]. The parameter value
can be changed with the + and - buttons. This requires parameter access level. The parameter

number and (new] value can also be entered numerically by pressing the appropriate field.
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9.31 Alarm pages

If one or more cell controllers detect an alarm condition, a blinking alarm symbaol appears on the
main and cell pages, see the screenshots below.

01 Cell1
alarm &

02 Cell2
alarm &

03 Cell 3 Outside air ventilation
* . . 10.3 86.3% 100%
LESY *C 311g/m3 100%

04 Cell 4
Switched off

05 CellS Internal vent + Heating

: C 1.7 84.7% 0%
° Q . 121°C  4.09g/m3 0%

san
ee
o

« 01 Cell1 A 9 @

Program Storing
Mechanical cooling (Auto)

1 1 8 OC 1000 00 00 00 %
100.0 0.0
L2 RHoutside  85.3%

AH delta 4.09 g/m3

set point 10.0 » 5.0 T channel 10.0 °C

20 § 14:12 29-03

Note: If a cell page shows the alarm symbol but the background is not red, then one of the other
cell controllers has detected an alarm.

The main page shows which cell controller has an alarm. This can also be seen on the alarm page.
The alarm page can be accessed via the menu 1 page or directly by pressing the alarm icon.
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29/03/24 14:03:12
29/03/24 14:03:11
29/03/24 14:03:11
29/03/24 14:01:55
29/03/24 14:01:35
29/03/24 14:01:34

history

Alarms

[02 - Cell 2] F65 Min T_channel_1
[02 - Cell 2] W49 No T_channel
[02 - Cell 2] W03 T_channel_1

[01 - Cell 1] W17 T_product_9

[01 - Cell 1] W69 Max T_channel_1
[01 - Cell 1] W03 T _channel_1

14:03

Document no.: 180698

Version: 1.48

An alarm can be acknowledged by pressing the acknowledge button. This requires operation access
level. The alarm history page can be called up by pressing the history button.

—

29/03/24
29/03/24
29/03/24
29/03/24
29/03/24
29/03/24
29/03/24
29/03/24
29/03/24
29/03/24
29/03/24
29/03/24
29/03/24

14:03112
14:03:11

14:03:1

14:01:55
14:01:35
14:01:34
11:59:04
11:25:29
11:25:29
11:25:29
11:25:29
11:25:29
11:25:29

Alarm history

[02 - Cell 2] F65 Min T_channel_1
[02 - Cell 2] W49 No T_channel
[02 - Cell 2] W03 T_channel_1

[01 - Cell 1] W17 T_product_9

[01 - Cell 1] W69 Max T_channel_1
[01 - Cell 1] W03 T_channel_1

[02 - Cell 2) W75 Max T_cell_1

[01 - Cell 1] F236 Min T_channel_10
[01 - Cell 1] F235 Min T_channel_9
[01 - Cell 1] F234 Min T_channel_8
[01 - Cell 1] F233 Min T_channel_7
[01 - Cell 1] F232 Min T_channel_6
[D1 - Cell 1] F231 Min T_channel_5

14:04
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9.32 No communication page

Stay in control.
MC3-AGRI

no communication

If communication with the controller via Ethernet fails or is interrupted, the no communication page
appears. The control panel continues to attempt to initiate communication. If communication is

successful again, the main page appears.

If the close button is pressed, it is possible to go to the network page to check the network settings.

On the network page the system page can be entered with the settings button @} From that page,
more advanced settings can be set via the system button.

9.33 Warning page

Warning 3

No configured cell controllers selected.
Check network and scope settings.

an 14:09 29-03

The warning page appears if there is communication with a controller, but no configured cell
controllers are selected. The advice is then to check the scope on the scope control panel page and
if necessary the network settings on the network page.
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10 Hardware configuration

The hardware configuration is defined using settings on an internal web page of the controller. To
view the web page in a browser, the computer has to be connected with an Ethernet cable [and if
applicable an Ethernet switch] to the Ethernet connection of the controller.

10.1 Connecting Ethernet

In order to make the Ethernet connection, the controller must be given an IP address. The default
address of the controller is 192.168.250.1.

The IP address can be changed by using "VDH IP configurator” (VDH_Conf), available at the VOH
website: www.vdhproducts.nl

This program can search for connected MC3 devices. Using the MAC address of the MC3 device can
be found.

Start the program and select the applicable Ethernet interface. Press Scan to search for available
MC3 devices. All found MC3 devices will be listed. Both MAC address and IP address will be shown.

& VDH IP configurator - =

Scan Sort []sort MAC

all 1192,168. 250,250 - Intel{R) Gigabit CT-desktopadapter

[ Configure using DHCP VOH IP Configurator
IPAddress |192.168.250.1 Version: L2.0
' Date: 2011-08-08

Metmask |255.255,255.0

DM5 192,168, 250.250

Gateway | 192.168.250.250 R pacre

Confirm new
Password

Set Change password

The MAC address of the controller is printed on a label which is placed on the MC3 Processor. Using
the MAC address, the controller can be selected in the list.
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Select the controller and alter the network settings as desired. Enter the password and click on the
button Set to change the network settings of the selected controller.

Use aweb browser to connect to the controller by entering http://<ip.address>/config. in the address
bar of the browser. The following web page appears:

v @ MC3 Configuration x o+ = (=] x

€« c @ 192.168.250.1/config/ “ D 2

MC3-AGRI Configuration curentuses: use

Controller config

Test

Other

Modbus

Service

Settings

All access to these pages is password protected to avoid accidental changes. Login required with
username "user" and corresponding password.

10.2 Configuration of 1/0 channels

The l/0 channels can be assigned to the various input and output functions as listed in section 8. The
I/0 channels are defined by the position of the PCB within the controller and the number of the
channel on that PCB. The ordering of the PCBs is as is shown in the next picture:

The I/0 channels on a PCB are numbered from left to right, first the top and then the bottom. When
several different kinds of /0 channels are available on a PCB, each kind starts with number 1. The
pick lists on the web page (described below] anly contain channels actually available on the board.
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10.2.1 Controller configuration
Select Controller config and Cell config for the configuration page of the cell controllers.

» @ MC3 Configuration w4+ - (=] *®
« 2 C @[ 192.168.250.1/config/ b4 i a
= -
MC3-AGRI Configuration Current user: user
Cell controlier: [1 v Name: |Cell 1 J
Controller config —
Cell config
Alarm monitor config input functions Mode Type Hardware number(s) Code
B A Temperature input functions Mode Type Hardware number(s) Code
Hardware config Outside temperature sensor 1 temperature |board 1 - input 1 v #1TI10
Channel temperature sensor 1 temperature | board 1- input2 v | #1720
Tost Channel temperature sensor 2 temperature e #T21
Channel temperature sensor 3 temperature | #1722
Channel temperature sensor 4 temperature | #1723
Other Channel temperature sensor 5 temperature #1724
Channel temperature sensor & temperature #1T25
Modbus Channel temperature sensor 7 temperature B #1T26
Channel temperature sensor § temperature | #1127
Channel temperature sensor 9 temperature | #1T28
Service Channel temperature sensor 10 temperature | #1729
Cell temperature sensor 1 temperature #1T30
Settings Product temperature sensor 1 temperature #{T40
Product temperature sensor 2 temperature | #1T4
Product temperature sensor 3 temperature '_ #1742
Product temperature sensor 4 temperature | #1T43
Product temperature sensor 5 temperature #1T44
Product temperature sensor 6 temperature | #1T45
Product temperature sensor 7 temperature #1T46
Product temperature sensor § temperature #1747
Product temperature sensor 9 temperature | #1T48
Product temperature sensor 10 temperature #1T489
Defrost temperature sensor evaporator 1 temperature #1750
Defrost temperature sensor evaporator 2 temperature #1TH
Exhaust temperature sensor evaporator 1 temperature #1T60
Exhaust temperature sensor evaporator 2 temperature | #1761
Intake temperature sensor evaporator 1 temperature | #1T70
Intake temperature sensor evaporator 2 temperature #1T71
Supply temperature sensor temperature #1T80
Discharge temperature sensor temperature | #1790

The top of this page shows a pick list to select a cell controller and also a field to assign a name to
the selected cell controller. The entered name is used on the contral panel.

Each input and output function can be assigned to an 1/0 channel by selecting a hardware number
from the pick list. It is possible to assign multiple input functions to the same hardware number.
Example: The input functions "Blocking 1" for cell controller 1 and 2 can both be assigned to
hardware number "board 4-input 5".

Each output function can be assigned to one or more hardware numbers. Example: Relay function
"Cooling ventilation evaporator 1" for cell contraller 1 can be assigned to hardware number "board 1
- output 1" and "board 1 - output 2".
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It is also possible to assign multiple relay output functions of the same cell controller to one relay
hardware number [OR function]): Example: If both relay output functions "Cooling ventilation

evaporator 1" and "Circulation ventilation" are assigned to relay with hardware number "board 2 -
output 3", then the relay is activated during cooling ventilation of evaporator 1 and also during
circulation ventilation.

For the digital input and relay output functions a Mode setting "normal” and "inverted" is shown. The
"inverted" setting inverts the normal operation. Examples: An inverted digital input "Blocking 1"
becomes a digital input "Release 1" and an inverted relay output function "Alarm" becomes a relay
output function "Watch alarm” [activated when no alarms are active].

A Mode setting is also displayed for the analogue input and outputs: 0..10Vdc or 4..20mA. This setting
selects the voltage or current range that corresponds with the range [minimum and maximum value]
of the relevant input or output. Note: This Mode setting must match with the input/output and sensor

type!

After making changes on a web page, the changes have to be submitted to the controller by pressing
the submit button at the bottom of the page. When all changes are completed, the controller has to
be reset to activate the changes. This can be done by using the button Restart the application. This
button is available at the web page at tab Other, subtab Restart application.
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10.2.2 Alarm monitor configuration
Select Controller config and Alarm monitor config for the configuration page of the alarm maonitor.

~ @ MC3 Configuration % 4+ - m] b4
« e @ 192.168.250.1/config/ D &
= -
MC3-AGRI Configuration Gurrent user: user
Controller confi i & = S een e -
Alarm normal v| output board 0 - output 1 ~| +AR1_0
Cell config normal v ~|
normal v| ~
Alarm monitor config normal | ~
normal bt | ]
Conflig overview Non fatal alarm | normal ~|  output | ~| +AR2
| normal | | ~|
Hardware config | normal v | | |
| narmal ~| | ~|
[normal v L ¥
Test Fatal alarm [Pormal v| output [ v| +AR3
| normal | | ~|
Other lpomal | I
| normal w| | |
| narmal | [ ~|
Modbus T
[ stbamst |
Service
Settings

On this page relays can be assigned to the output functions of the alarm monitor.

After making changes, the changes have to be submitted to the controller by pressing the submit
button at the bottom of the page. When all changes are completed, the controller has to be reset to
activate the changes. This can be done by removing the paower supply to the controller for a short
period or by using the button Restart the application. This button is available at the web page at tab
Other, subtah Restart application.
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10.2.3 Configuration overview
Select Controller config and Config averview faor the configuration averview.

¥ @ M3 Configumtion x . Nk -
€« 2 C R 192,168.250.1/confrg/ w5 @
- -
MC3-AGRI Configuration Current ussr: user
) ~|0 Hide unselected
COrino ey conia Temperature board 1 Analog in board 1 Analog out board 1 Relay board 1
| Serial: LINKNOWN Position: 4 |Serial: UNKNOWN Position: 3l Sorisl: UNKNOWN Postion: 3| Serial: UNKNOWN Position; (|
Test 1:(Cell 1 - 1) Qutside lamperatura sensor 1 53 1 10 1:(Cel 1 - 1) Main ventiaton speed 1 (0.0 1 (slammmon) Alarm L1
- 2:(Ge 1 - 1) Channel temperature sensor 1 [iCL] 2z m oz 0.0
- [ 3 m 3 0.0 -
Configuration 4:1Cedl 1 - 1) Product lemperature sersor | 118 4 f0.0] K Relay board 2
s [ 5 0.0
Hardware config B (1] & 10.) 1 (CHH 1 - 1) Mais vestianon 1 1]
L i T to.0) 2 (Coll 1- 1) Open inie! air vake 11
! 3:(Coll 1« 1) Close inket aif valve "
Panel test & 0 a 5
e [} :n' v 4:(Call 1+ 1) Open outlet air vahoe 11
10 m 5:(Coll 1 - 1) Close cutiet ar vaive "
Other i 1 j : ]
12 i 5 2
13 10 : : i
" 10 1
Modbus s i&; o ¥
16 i L 8
12 11
Service
Temperature board 2
Sarial: UNKNOWN *
Settings 1 1]
F (1]
3 (L]
x 1
& [

This page shows an overview of the 1/0 configuration. The current status of the I/0 channels is also
displayed (between the square brackets]. The measured temperatures and analogue inputs are
displayed without the correction with the sensor offsets. Closed digital inputs and energized relays
are indicated with a"#". Output channels which are assigned to multiple output functions are marked

red.

Note: The current status of the I/0 channels is not displayed in all web browsers. That's why you
should use a different web browser for this page if necessary.
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10.3 Time Synchronization

It isimportant that the controller is set to the correct date and time. This is necessary for proper
operation of time-dependent settings, alarms, day counters, and accurate logging. The date and
time can be set or corrected manually, but can also be automatically synchronized using a time
server that supports the rdate protocol.

By selecting Service / Change time settings, a webpage appears where the date, time, and related
settings can be viewed and adjusted.

¥ @ MC3 Configuration x e - (] X

- C [  192.168.250.1/config/ ®o T n ] a

MC3-AGRI Configuration cures e vaer

Current time zone:Europe/Amsterdam
Controller config Select timezone: |Europe v | Amsterdam v |

| Change time zone | Reload system time

Test Time (hh:mm) 8 42
Date (dd : mm : yyyy):[5 | -[11 ] -[2024]
Other [ Set date / time |

Timeserver (rdate protocol) - [192)[168] 2501 (253

Modbus f
| Set time server Schedule time server || Unschedule time server |

Parameters

Digin / Pt1000 config 1
Digin / Pt1000 config 3
Digin / NTC config 1
Digin | NTC config 3
Sensor config

Change password
Change network semngs
Reboot controller

Set configuration

Settings

The IP address of the time server to be synchronized with can be entered by filling in the relevant
fields and clicking Set time server. Automatic time synchronization can be enabled or disabled
using Schedule time server [to enable] and Unschedule time server (to disahle].

When time synchronization is enabled, the controller will attempt to synchronize the date and time
with the time server at startup and once every 24 hours. This synchronization will only succeed if a
ping command can be successfully executed to the time server and the rdate service is active on it.
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11 Connections

11.1 RS485 connections

The internal PCBs are connected to the MC3 Processor [Pasition 0] with an internal RS485 netwark.
via the local bus connectors/headers on the side of the PCBs.

With RS485 networks, it isimportant that the network is terminated electrically at the beginning and
at the end. The control panels, the MC3 Processor and the internal PCBs have facilities for this with
DIP switches. See the relevant connection drawings for this.

In addition, the MC3 Processor has features to activate pull-up and pull-down resistors to realize
better network signals.

For further information on RS485 networks we refer to the RS485 standard:

o TIA-485-A, Electrical Characteristics of Generators and Receivers for Use in Balanced Digital
Multipoint Systems [Reaffirmed: December 7, 2012
e TSB-89-A, Application Guidelines for TIA/EIA-485-A (January 2000]

11.2 Overview of controller article numbers

= | 3
g | 2 El
,.‘Q ) - << =
=] 2 = = =
2| g o~ —
8|5 |5 |= |< |2 |Z
- o H =iy
glg2 |2 |s |2 | |8
a | a = o £ = =
= | ¢ & e o g =
|8 |8 |s |23 |§ |
§o © = o o o o
E | E =2 g S = =)
EN = e 2 = e
Article number i = =< =
907.100065 MC3-AGRI Controller dv * 32 11 1 12 31 16
907.100072 MC3-AGRI Controller 3v * 16 11 1 12 19 16
907.100075 MC3-AGRI Controller 2v * 21 - - 3 13 8

*] Article numbers marked with an * have the possibility to convert one or more temperature sensor
inputs to a digital contact input. That then concerns internal boards of the type 805.230086 MC3-
Analog-in or 805.140739 MC3-Analog-in on position 1 or 3, see section 11.15.
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11.3 Internal boards

Document no.: 180698

Version: 1.48

907.100065 MC3-AGRI Controller 4v

Position | Board Input/Output
0 805.000057 MC3 Processor Output: 1x Relay contact
1 805.230086 / 805.1407339 MC3 Analog-in Input: 16x Pt1000/NTC temperature sensor
2 805.000060 MC3 Digital-out Output: 12x Relay contact
3 805.230086 / 805.140739 MC3 Analog-in Input: 16x Pt1000/NTC temperature sensor
4 805.000060 MC3 Digital-out Output: 12x Relay contact
5 805.140551 MC3 Analog in Input: 12x Analog current (0/4..20mA)
Input: 1x Analog voltage (0..1/10V)
Input: 3x Digital contact
6 805.000074 MC3 Digital-in/out Input: 8x Digital contact
Output: Bx Relay contact
7 805.000071 MC3 Analog-out Output: 16x Analog [0..10V/20mA]

907.100072 MC3-AGRI Controller 3v

Position | Board Input/Output
0 805.000057 MC3 Processor Output: 1x Relay contact
1 805.230086 / 805.140739 MC3 Analog-in Input: 16x Pt1000/NTC temperature sensor
2 805.000060 MC3 Digital-out Output: 12x Relay contact
3 805.140551 MC3 Analog in Input: 12x Analog current (0/4..20mA)
Input: 1x Analog voltage (0..1/10V)
Input: 3x Digital contact
4 805.000074 MC3 Digital-in/out Input: 8x Digital contact
Output: 6x Relay contact
5 805.000071 MC3 Analog-out Output: 16x Analog [0..10V/20mA]

807.100075 MC3-AGRI Controller 2v

Position | Board Input/Output

0 805.000057 MC3 Processor Output: 1x Relay contact

1 805.230086 / 805.140739 MC3 Analog-in Input: 16x Pt1000/NTC temperature sensor
2 805.000060 MC3 Digital-out Output: 12x Relay contact

3 805.230101 / 805.171244 MC3 Analog-in/out Input: 3x Analog current [0/4..20mA])

Input: 5x Pt1000/NTC temperature sensor
Output: 8x Analog (0..10V/20mA)
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11.4 Extension modules

The number of inputs and outputs of the controllers can be expanded by connecting EM [extension
module] modules to the controller's RS485 [Local] port.

907.100054 MC3-EM [1Do12, 1Rth16]
Position | Board Input/Output
- 805.000072 MC3 Power Adapter o Input: Power Supply
Input/Output: RS485 connection to controller
8 805.000060 MC3 Digital-out Output: 12x Relay contact
9 805.230086 / 805.140733 MC3 Analog-in Input: 16x Pt1000/NTC temperature sensor

907.100124 MC3-EM [4xRS485 isolated]

Position | Board Input/Output

- 805.000072 MC3 Pawer Adapter o Input: Power Supply

Input/Output: RS485 connection to controller
- 805.000504 MC3 Bridge Board -

9 805.000628 MC3 RS485 Board Input/Output: 4xRS48S5 [isolated]

In addition to the standard EM [extension modules] madules, there are also EMR [extension madule
remote] modules. These are connected to the controller via Ethernet. The EMR maodules are not
described further in this manual.
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11.5 Board 805.000057 MC Processor

DIP-switches settings

RS485

Wide and Local

for termination* and
signal-conditioning™*

OFF 4—»0ON
—

1=0ON :
OFF:
2=0N
OFF:
3=0N :
OFF:
4=0N :
OFF:

g—-m2p
Qrorm
Qwm fi
Oem fi

Pull-up active**
Pull-up not active

: RS485-A Terminated*

No termination
RS485-B Terminated*
No termination
Pull-down active™*
Pull-down not active

*) The RS485 lines must only be
terminated at the endpoints of
the total RS485-cable on this
PCB by DIP-switch 2 and 3.

**)Only at one position on the

entire

RS485-cable (Wide and

Local) signal conditioning may
be used. Use all ways DIP-
switches 1 and 4 together to
ON or together to OFF!

Document no.: 180698

RS485 isolated
(Wide)
B

migge 1=11m
Lrorm (L0

T
{ ]

-]
ftddnnnnnadanaanadannin
- i

— VIRV —

Micro
SD-Card

[
oo

USB ETHERNET Mirco
Connection Connector SD-card
for data/

software
storage
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31

S connections

31 not isolated

LI :l!rLl_r.rL*n!JJ

connector

Relay output
(SPDT)
Contact Max.
5A 1 250Vac

Relay output NO
Relay output C

4 Relay output NC

z3
St

ovVue=i2z2v

(2A max.)

Version: 1.48



Version: 1.48

Document no.: 180698

MC3-AGRI
11.6 Board 805.230086 / 805.140739 MC3 Analog-in %

(a1m-z) upy

-

{-4id) 99

g-iosuas'dwia]

s

(enm-z) ury

=

J-losuas duia]

s

(a1m-Z) Uy

b

g-losuas dwa]

1

(a1m-z) Uiy

s

-y

g-losuas'dwia]

1

(+Uid) mm ,

(-Uid) 92

\+Uid) B¢

\-Uid) 9

(+y

-y
+

(2um-7) Uiy e
y-1osues dwia] ™
(eam-Z) Uy o
g-losuasduwia) s
(22m-7) Uiy s
N.Em:ow. Eo._. s
(oam-) Uy
|-losuas dwa)] rwﬂ HW

M.._. d) nmu

Dip-switch S1:
no termination

on = termination active

off
termination only when

last PCB on the Local

this PCB is the first or
RS485 bus-connection.

(aum-2) upy
gl-losuas dwaj
(a1m-z) yiy
Gl-1osuas dwa)
(2um-z) Uiy

pL-10suss'dwa)

(21m-2) Uiy
gl-1osuas dwaj

(aum-z) yy
Zl-Josuas'dwa]

(31m-7) iy
LL-1osuas dwa]

(2um-z) Yy
0l-10suas‘dwa]
(a1m-7) Yy
g-Josuas'dwa)

SLIf this board has been placed on position 1 or 3, then the temperature sensor inputs can be converted to a
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11.7 Board 805.000060 MC3 Digital-out

Relay 1 Relay 2+3 Relay 4+5
SPST SPST SPST
12x Digital outputs; Max. 5A Max. 5A Max. 5A
Relay contact outputs 250Vac 250Vac 250Vac

with red status LED's

2x SPST (Ry1, 7)

4x 2xSPST with
one common
(Ry2+3, 4+5, RELAY 4 5
8+9, 10+11) NO NO COM

2x SPDT (Ry8, 12)

S
BN

Ly nw
B G EREE SRl S

IS ENENENEREN] I

LI R
5 L]

Local Bus-connection
to lower left PCB

Dip-switch S1:
on = termination active
(off = no termination)
termination only when
this PCB is the first or
last PCB on the Local
RS485 bus-connection.

COM NO NO
RELAY 10 N

COM NO NO
RELAY B8 9

2

o) -
e o —
=| ~ 2| o © S| S =
Q| O 0| O] O Q| Q| O
Ol Z ol Zl =2 OolZzl Z
Relay 7 Relay 8+9 Relay 10+11
SPST SPST SPST
Max. 5A Max. 5A Max. 5A
250Vac 250Vac 250Vac
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Relay 6
SPDT
Max. 5A
250Vac

RELAY 6
NO NC COM

Local Bus-connection
to lower right PCB

COM NC NO
RELAY 12

012

o™~
-l
Ol O
olzl =z

Relay 12
SPDT

Max. 5A
250Vac
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off
termination only when

last PCB on the Local

this PCB is the first or
RS485 bus-connection.
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11.9 Board 805.000074 MC3 Digital-in/out

16x Digital inputs;
Contact inputs with red

status LED's.

All contact inputs must be
connected potential free

to this PCB.

to lower left PCB

Local Bus-connection

Dip-switch S1:
on = termination active
(off = no termination)
termination only when
this PCB is the first or
last PCB on the Local
RS485 bus-connection.

6x Digital outputs;
Relay contact outputs

with red status LED's
1x SPST (Ry1)
2x 2xSPST with
one common
(Ry2+3, 4+5)

1x SPDT (Ry6)

4x Digital inputs 1..4
(must be potential free

connected)

2

3
_DI3 +

3

Dh D2 DI3 Di4
+4v+ v+ + 4

COM NO NO
AY2 3

o)
= o
= - =l o~ o)
O O
ol Z 8 =4 g
Relay 1 Relay 2+3
SPST SPST
Max. 5A Max. 5A
250Vac 250Vac

4x Digital inputs 5..8
(must be potential free
connected)

7
oridld
akicii

E-+

5
&N gy "N g

=Pt

COM NO NO

3|8

(p)
<
=
Q
Qlzlz

=

Q8
oz
Relay 4+5

Max. 5A
250Vac
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11.10 Board 805.000071 MC3 Analog-out

16 al uts:

2-wire analog outputs

by Rload selected for

Voltage out (Rload > 1K) or
Current out (50E < Rload < 400E)

out-1
out-2

Analog out-3

out-4
out-5

Voltage output:
0-10Vdc out

Analog out-6
Analog out-7

0-20mA out

(or 4-20mA out
optional by software  [L /NN IR
selection) :

Dip-switch S1:

On = termination active
Off = no termination

termination only when

this PCB is the first or

; =" 1 =" 18 ot B0l 8 last PCB on the Local
................ RS485 bus-connection.
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11.11 Board 805.230101 /805.171244 MC3 Analog-in/out

- o~
B R R R
252858585  Extenal 25252929
Sgiziely e Erivinis
gl el dd N g 4d 4 2
ﬁ-a:'% Sz 5g EcEcEsEs
EREIECE 1n2uvde CSESZSESE
+ -
>
S
< +| )+ o]+ ]+
3 i e

Dip-switch S1:
on = termination active

8x Analog outputs;

off = no termination Wi
termination only when gywé']eogg iﬁggg? ?cl;?
this PCB is the first or Voltage out (Rload > 1K) or
last PCB on the Local s C t out (Rload <400E
RS485 bus-connection. 3 Cmpont )
8 Voltage output:
©| ® ® w® ® © 0-10Vdc out
2l 2 2 k- E
Current output:

0-20mA out (or 4-20mA out
optional by software selection)
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11.12 Board 805.000072 MC3 Power Adapter o

MC3 Power Adapter NEE H RS485 (Local)
s§S£35 A

PCB 130663w0 - guag ‘m‘f ; ” MC3 Processor
a 8 E B o 5::;;; 2 PCB 121030w2
E 5 2 g = = (not isolated)
s§g2®

Shield to
Earth only |
at one side
of the cable

Use Twisted-pair

shielded
cable min. 0,5mm’
Max. length 1KM

Local Bus-connection
ta lower night PC3

Power Supply
12..15Vdc
(2A max.)
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11.13 Board 805.000628 MC3 RS485 Board

MC3 4xRS4 RS485-1 RS485-2
PCB 240251w0 (isgata:\ed) (isolated)

BA
[805.000628]

Termination ¢y Termination
switch-1 switch-2

’ SWD, JTAG
Connections RS485 53 Programming
: =
According to norm X connections
TIA-485-A 2%
%
w
2
Dip-switches for termination:
ON : RS485 Terminated
OFF : No termination
Connector
The isolated RS485 lines Internal bus
must only be terminated at RS485 +
the endpoints of the total Supply
RS485-cable on this PCB
by DIP-switch 1, 2, 3and 4 .
=
S Termination
§<‘< switch on
g internal bus

Termination \/ Termination

switch-3 switch-4
AB AB
RS485-3 RS485-4
(isolated) (isolated)
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11.14 Temperature sensor type selection

The temperature sensor inputs are suitable for Pt1000 and NTC temperature sensors. A selection
can be made via the web page with the following procedure.

Select on the web page Service, Sensor config.

Select the desired sensor type by pressing the applicable button (depending on the article number
and desired sensor type), see the screenshot below.

¥ @ MC3 Configuration x  + = (| ¥

€« 2 ¢ M 192,168.250.1/config/ w O a

MC3-AGRI Configuration curetuser: user

The temperature sensor inputs can be configured with the buttons below.

Controller config

WARNING
Press only the button for the applicable article number and only if you are told to do sol
Test Power supply must remain present for at least 1 min after a button is pressed!

| 907 100065_for_P11000_sensors || 907.100065_for NTC_sensors |

Other
| 907.100072_for_Pt1000_sensors ;| 907.100072_for NTC_sensors |
Modbus [ 907 100075_for_P11000_sensors | [ 907 100075_for_NTC_sensors |
Parameters

Digin / Pt1000 config 1
Digin f P11000 config 3
Digin  NTC config 1
Digin f NTC config 3
Change password
Change time settings
Change network settings
Reboot controller

Set configuration

Settings

Wait 30 seconds.
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Select on the web page Controller config, Hardware config, see the screenshot below.

v
v @ MC3 Configuration » . ek - (] »

« 9 ¢ QA 192,168.250.1/config/ il L
MC3-AGRI Configuration curentusen user
Positi Refresh 1O count Serial
I e
Relay |0 | | | 1
Cell config Temperature 1 | 16
Alarm menitor confi Bay 2 ’l 1=
9 Temperature 3 [ 1 5
Config overview Analog output 3 | | 8
Analog input 3 3
Hardware config eaing |
[ Submit | | Create new config from hardwars |
Test
Other
Modbus
Service
Settings

Press button Create new configuration from hardware.
Wait until the countdown timer isready.

Note: With the procedure above all temperature sensor inputs are set to the selected sensor type. If
temperature sensor inputs are to be used as digital contact inputs, they must be converted [again]
to digital contact inputs [see section 11.15)].
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11.15 Convert temperature inputs to digital input

If aninternal board of the type 805.230086 MC3-Analog-in or 805.140739 MC3-Analog-in is applied
on position 1 or 3, then the temperature sensor inputs can be converted to a digital contact input.
Default are all inputs of this board temperature sensor input.

A conversion for the inputs of the board on paosition 1 can be made via the web page with the
following procedure.

For Pt1000 sensors: Select on the web page, Service, Digin / Pt1000 config 1
For NTC sensors: Select on the weh page, Service, Digin / NTC config 1

The screenshot below shows the webpage for Pt1000 sensors.

v
v @ MC2 Configuration X+ — o i

« cC [ 192.168.250.1/config/ * D 2

MC3-AGRI Configuration sureuser: user

This page can be used to change the type of inputs of a

Controller config 805 230086 or 805 140739 MC3-Analog-in board on position 1.
WARNING:
Test Use this page only when the above-mentioned board is available

All steps below must be performed for succesfully setting the number of digital inputs

Other Select the number of digital inputs with the picklist at the bottom of this page
The highest numbered input channels are used for the digital inputs
The remaining inputs are Pt1000 temperature inputs

Modbus
Press the Submit button

“ Create a new configuration from the hardware:
Use button "Create new configuration from hardware” on the webpage

Parameters "Controller config / Hardware config”
Power supply must remain present for at least 1 min after a button is pressed!
Digin / Pt1000 config 3 MNumber of digital inputs E
Digin | NTC config 1 | Submit ;
Digin § NTC config 3 E
Sensor config g
Change password E

=

Change time settings

Py
o=

Change network settings

gy
=W

Reboot controller

ke
o

Set configuration

Settings

Select with the picklist the desired number of digital contact inputs for this board.
Press the Submit button.

Wait 30 seconds.
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Select on the web page Cantroller config, Hardware config, see the screenshot below.

v
v @ MC3 Configuration » . ek — m X

& ¢ R 192,168.250.1/config/ il L

MC3-AGRI Configuration curent user: user

Type Position Refresh 1O count Serial
Controller config == :
Relay [0 | 1
Cell config Temperature 1 | 16
Alarm menitor confi Bay 2 ' 1=
% Temperature 3 | 5
Config overview Analog output 3 8
T Analog input 3 3
Hardware config
(Submit | [ Create new conig from hardware |
Test
Other
Modbus
Service
Settings

Press button Create new configuration from hardware.
Wait until the countdown timer is ready.
The desired input functions can then be allocated to the digital contact inputs.

Note: If digital input functions have already been allocated it should be checked whether these
allocations are still correct. If necessary, the allocations have to be corrected.

The highest numbered input channels [see section 11.6] of this board are used for the digital contact
inputs. Example: If 2 digital inputs are configured then the connections Tla/b to T1l4a/b are
temperature sensor inputs and connections T15a/b to T16a/b are digital contact inputs.

Practically the same procedure applies to converting the inputs of the board on pasition 3. Only
different web pages have to be selected: Service, Digin / Pt1000 config 3 for Pt1000 sensors and
Service, Digin / NTC caonfig 3 for NTC sensors.
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11.16 Control panel

The control panels are connected via Ethernet to the controller. If a control panel has two Ethernet
connections, then LAN1 must be used. Multiple control panels per controller are possible. It is
important that each control panel and controller is set to a unique IP address. The default IP address
of the control panel is 192.168.250.101. The control panels must be powered with 24Vdc. The power
connection is indicated on the control panels. Per control panel you can set which cell controller can
be operated with it.
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12 Dimensions

12.1 Controller [2 board positions wide]

STER CONTROL

MC=3-A0URI

Use Allen key size 3Imm with length 75mm
to open [ fasten cap from / to mounting plate sgg

<o

Hook Cap on
Mounting plate

2] Bolt M4x16
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12.2 Controller (3 board positions wide]

™ 35

hMC3-A0RI
CONTROLLER

H.__._
Use Allen key size 3mm with length 75mm
1o open / fasten cap from [ to mounting plate

L3 _/‘\,"
] P \ @ \%‘
L = \ 8 "
el ¢ E %
; ., e 5
B Y P b= S
L | i e
E3 e o
= ;i
o ," =y Uy b o [ ’w E
|
c= (/1 i s =
E5 | - 5E
[=] | lF
S22 : =N
". | H
\ .
| I - | ‘ g
~ i .L Mounhingpl et I i
N U : < 1
- \.ﬁ rl._f [ Herail 1
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12.3 Controller (4 board pos
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13 Appendix A, Modbus main ventilators

An MC3-AGRI controller can control Ziehl-Abegg EC Blue ventilators via Modbus. Cell controllers 1
through 4 can each control up to 30 ventilators. This requires a controller or extension module with
an 805.000628 MC3 RS485 Board.

The ventilators and controller can be configured using the procedure/instructions below.

1. The ventilators for cell controller 1 should be connected to RS485/port 1, for cell controller 2 to
RS485/port 2 etc. No modbus ventilators are supported for cell controller 5.

2. Make sure the ventilators per cell have consecutive slave id’s starting with 1. The program
ZAset (from Ziehl-Abegg), option Automatic addressing can be used for that.

3. Check viathe webpage Controller config, Hardware config if an 805.000628 MC3 RS485 Board
is present. This board is shown without a type and refresh value 9999,

4. Select the webpage Controller config, MC3-Rs485io.
Add each connected ventilator to the configuration with the [+] button.
Cell controller 1 uses Port 1, cell controller 2 uses port 2, etc.
The addresses (modbus slave id’s] should start with 1 and be consecutive.
Select for each ventilator profile “operational” and config profile “configuration”

See the screenshot below for 2 ventilators for cell controller 1.

Node configuration

11w 0 1 operational v configuration v
1w 1 2 aperational v configuration v
Submit *

If all ventilators are added, press Submit
5. Wait 60 seconds.
6. Restart the controller by briefly removing power.

7. Setwith P3130 “Modbus main ventilator power switched” if the power of the ventilator is
switched by the controller relay function “Any main ventilation “ or not.
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8. In case there is no modbus communication, use the following procedure;
Select via the webpage Controller canfig, MC3-Rs485io0
Press Current configuration.
Press (at the bottom of the page) Activate current configuration.
Restart the contraoller by briefly removing power.

Note 1:

By setting P8054 “Modbus main ventilatar, Config set” to Yes on the parameter weh page (see
section 5.3), an attempt can be started per cell to automatically set all ventilators to the required
settings [Maodbus holding registers h4d, h7, h8, h13, h14, h17]. This procedure takes a maximum of
3 minutes.

If it is not possible to make the required settings, a "W153 Configuration 9" alarm is generated and
a “W<161+x> Warning ventilator <x>" alarm for the ventilators in question.

Make sure power is applied to the ventilators during this procedure.

Note 2:
Which ventilator warnings and failures are reported/ignored can be set with P3650..3670. With
P3665..3670, the consequences of failures can be configured.

Note 3:

The VASP registration/logging items “Main ventilation status <x>" shows with value <FF><W>.<RR>
the status of a ventilator.

<x> = ventilator number

<FF> = number of most important occurred failure (see description of P3661..P3662]

<W> = number of maost important occurred warning (1 digit] [see description of P3651)

<RR> = reason (2 digits] of failure FF of [if no failure] reason of warning W

Value 0.00 means no failure and no warning.

The failure and warning numbers are listed in section 6. These numbers are in inverse priority order,
so failure number 2 has higher priority as failure number 3.

If a mare important failure/warning has occurred which is ignored due to the ignore masks [P3651,
P3661..P3662]), then the reason is always O [=unknown].

Note 4:

For test purposes the following controller TCP/IP Modbus holding registers [at IP-address of the
controller] can be read:

48000..48029: Actual speed (RPM] of ventilator 1..30

49000..49029: Main ventilator status of ventilator 1..30, layout <FF><W=><RR>, see Note 3

For reading these registers programs as ZAset, RMMS or ModhusPoll can be used.

Use slave id 1 for cell controller 1, slave id 2 for cell controller 2 and so on.
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14 Appendix B, 4.3 inch control panel

In addition to the standard 7 inch touchscreen control panel, a4.3 inch touchscreen control panel is
supported. This control panel can be connected to the RS485 isolated Wide connection on the MC3
Processor (Pasition 0]. This appendix describes the connection the pages and of the 4.3 inch
touchscreen contral panel.

14.1 Connection

The control panel has a connector on the back for +12Vdc, A, B and GND signals: see markings printed
on the PCB. This connector is used for connecting the control panel to the RS485 Wide connection
of the MC3 processor and the +12Vdc power supply. The control panel consumes a maximum of 200
mA.

The PCB of the control panel has two dipswitches: see figure below. Dipswitch S1 gives a possibility
for selecting the screen brightness. The ON position makes the screen brighter. Dipswitch S2 can be
used for terminating the RS485 connection. If the control panel is the first or last unit in the RS485
network, then the termination must be enabled by setting dipswitch S2 to ON.

160248W0 o !
:jro#‘:a

-

| qARNNEGNG ARG RNRG RN AAARDA AN AORRNANARGAGAR ARANARARAD & \
/ .
Ve o o) <
| |
/
AN .
g 1R e O R SRR R SR R R e e e P
\ /
B ST U P THTS ey T T e TV P PEETS -

i 1 el | 0003 i Dl e D11 s e 1 n_I_l‘ warn él-

{1 "R BT W T A D Wl e b [
[LUTEEL EFTE BT BTV ERTY RN EERD § FEUY ERUE SR PO DL
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14.2 Pages

The control panel pages use the symbols from the table below for displaying the status and the
button functions.

Symbol Description Button function

Blocking/reduction active

Cooling active
Blinking = Cell is waiting for the release conditions to he met
so that it can start cooling

Heating active

Ventilation active

Humidify active

Defrost active Start or stop defrosting manually
Blinking = Cell is waiting for the release conditions to be met
so that it can start defrosting

Drip-off after defrosting active

REBRNE R@

CO2 extraction active

COz
.t Sprout regulation active
Tale
L]
Green = Cell controller switched on Switch cell controller on and off
Grey = Cell controller switched off The button has to be kept pressed for
3 seconds

Blinking red = Unconfirmed alarms Go to alarm pages

Continuous red = Active confirmed alarms
Grey = No active alarms

Lighting switched on Switching lighting on and off
The button has to be kept pressed for
3 seconds

Go to previous page

Increase setting,
Go to next subpage

Decrease setting,
Go to previous subpage

Go to previous parameter group

Go to next parameter group

Go to status pages

2va9eb = B e
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Symbol Description Button function
=|: Go to settings pages
)
(Px ) Go to parameter page
T
o
‘ﬁ Go to main page
| —

14.2.1 Power up page

Start-up

Software v1.00

This page is shown during power-up. The software version of the control panelis shown. The software
version of the connected controller can be read as parameter P7000.
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14.2.2 Main page

Cell 1 11.8 853 % 0 %
1 P4NBR W RS co it 11.0 € 409 g/m3 0 %
Cell 2 11.3 81.3 % 100%
B3 ko BB s a cor C 419 g/m3 100%
Cell 3 10.3 86.3 % 100%
3 PL ¥ R He C 3.11 g/m3 100%
Cell 4 114 832 % 0 %
4 pg C 405 g/m30 %
Cell 5 . 117 847 % 0 %
5 PS5 KSR uSE co: i 125 € 409 g/m3 0 %

The main page appears after power-up.

It displays one row for every cell. The cell name and number are at the left. The background color of
the cell number indicates what phase mechanical cooling (P3300] the cell is in: dark blue = Cool,
light blue = Store. Right from the cell number, the selected program [S200] is shown as P<x> where
x corresponds to the value of S200. The status of the cell is shown using symbals. The yellow area
shows T_product, RH_outside and AH_delta. The temperature setpoint is shown in the green area (if
applicable]. On the far right the air valve positions are shown [inlet above, outlet below].

If there is an active alarm, the cellname will be displayed in red. If a cell is switched off, then no status
symbols are shown.

Pressing any of the lines displays the corresponding cell page.

14.2.3 Cell page

1 Cell 1

STAT 2] | 6040 P4 | 12:42

oy |88 w 0000 92 ps

B85 o€ ° -

100 5.0 409 g/m3 @
Channel 10.1 0.0 % In

Cell 13 0.0 % Out @ |y
Outside 5.3 1721  ppm

This page displays the same information about a cell as the main screen supplemented with more

information. The green area displays the actual temperature setpoint (left] and the end temperature

setpaint (right]. The grey areas show the T_channel, T_cell and T_outside. The actual action is show

as A<x> where x corresponds with the current action as described in section 3. The ventilation
percentage is shown next to the ventilation symbol. The text CIRC is displayed below this percentage

Page 145 of 153



MC3-AGRI Document no.: 180698 Version: 1.48

if the circulation ventilation is switched on. The text CIRC is red if the heating coil is also switched on.
The blue areas show the [inlet and outlet] air valve positions and CO2 level.

The date / time page is shown when the cell number at the cell page is touched for 10 s.

Pressing the blue area displays the counter pages.

14.2.4 Status pages
These pages are displayed when the status button is pressed on a cell page. There are several pages
for displaying the current status [sensor measurements]. You can switch between the pages using

the arrow buttons.

@ Status 1

Program 4, Action 5:
@ Storing

Mechanical cooling (Auto)
Diff T control/setp exceeded

T outside suitable
AH outside suitable

Time outside air available

Status 1 page displays the name and number from the current program and action. It also shows

status notifications as listed in section 9.4.

@ Status 2
U

T product 11.8 S°C

T cell 153 i @
RH inside 95.0 %
AH inside 10.00 g/m3
T outside 5o o

RH outside 85.3 %

AH outside 5.91 g/m3
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@ Status 3
T channel 10.1 °C
@ RH channel 91.2 %
AH channel 8.58 g/m3
Ventilation 0.0 %
Inlet 0.0 %
Outlet 0.0 %
COo2 1721 ppm
@ Status 4
T product 1 11.7 e
@ T product 2 11.9 °C
T product 3 12.1 °C
T product 4 11.9 e 0
T product 5 12.0 2l
T product 6 12.2 .
T product 7 12.0 °C
T product 8 11.9 el
@ Status 5
T product 9 11.8 °C
@ T product 10 10.8 °C
T supply -3.0 °C
T discharge 1.1 i
P air bag 0.10 bar
P suction gas 3.03 bar
@ Status 6
T channel 1 10.1 %®©
@ T channel 2 10.1 i O
T channel 3 9.8 bl 5
T channel 4 10.0 2
COo21 1679  ppm
C02 2 1799  ppm
CO02 3 1654 ppm
CO2 4 1752  ppm
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Status 7

T defrost 1 6.1
T intake 1 4.3
T exhaust 1 1.9

Q10

T defrost 2 6.2
T intake 2 3.9
T exhaust 2 2.1

L)

°c
°C
°C

°C
°C
°C

Status 8

@®)

Block natural air flow
Block outside air ventilation

Document no.: 180698

Status 8 page shows the blocking/reduction notification as listed in section 9.4.

Cooling setpoint

@ Status 9
W

Cooling valve 1
Cooling valve 2

Heating valve

1.0

100.0
100.0

0.0

°C

%
%

%

Version: 1.48

Status 9 page shows the cooling, heating and heat recovery valve positions using the following

colors: black = valve not used, blue = valve is used, red
The cooling setpoint and T_channel_calculated are also shown.
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@ Status 10
Energy group 1
@ Actual power 0.0 kW
Max power 23.0 kw
Priority 0.830 K
Cell
Management applied Yes
prory T om0 K
14.2.5 Access code page
Enter a_ccess code * k% k ok k k X%
operation. .
).,
U
—_
alajols
LOBU

Document no.: 180698

Version: 1.48

This page appears automatically if an access code is required for an operation or for a parameter
change. This can be set using parameters P6302 [Access code for operations] and P6303 [Access
code for parameters]. The access code in question can be entered using the numeric buttons,

followed by the OK button to finish.

14.2.6 Settings page

Program
4 = Storing
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Del
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This page is displayed when the settings button is pressed on a cell page. The settings can be
selected and adjusted using the arrow buttons. The "left" and "right" arrows let you switch quickly

between the settings groups.
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The values (setting number or setting value] can also be entered numerically. Press the appropriate
field and a blue box outlining it will appear. The "Del" button and the number keys let you change the
value. The "OK" button confirms the input. Incorrect or invalid input values are shown in red.

14.2.7 Parameter page

T_product sensor 1 on
1= Yes
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OK
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This page is displayed when the parameter button is pressed on a cell page. The parameters can be

selected and adjusted using the arrow buttons. The "left" and "right" arrows let you switch quickly
between the parameter groups.

The values [parameter number or parameter value] can also be entered numerically. Press the
appropriate field and a blue box outlining it will appear. The "Del" button and the number keys let you
change the value. The "OK" button confirms the input. Incorrect or invalid input values are shown in
red.

14.2.8 Alarm page

If one or more cell controllers detect an alarm condition, the control panel will start blinking. Touching
the control panel stops it blinking. The names of the cell controllers with active alarms will be shown
in red on the main page. On a cell page, the alarm can be seen because the alarm button is blinking.

@ Mlarms 1/1  (Clear  J(ok )

@ Wed 19-03-2014 14:02 F04 T_channel_2
Mon 17-03-2014 11:46 W26 T_discharge

The alarm pages appear when the alarm button on the cell page is pressed. The alarm pages show a

list of the 100 most recent alarms. You can switch between the pages using the arrow buttons. The
"0K" button blinks red if there is an unconfirmed alarm and is constant red if there are confirmed
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alarms for which the cause has not yet heen eliminated. The alarms can be confirmed using the "OK"
button. The list can be wiped using the "Clear” button.

14.2.9 Counter pages
@ Count. 1 [NAF [BBext|@int|BE &

hh:mm | hh:mm | hh:mm | hh:mm | hh:mm

@ Today 0:00 | 0:13 | 0:00 | 0:00 | 0:00
Su 05-07| 0:00 | 0:35 | 1:31 | 0:57 | 0:00
Sa 04-07| 0:49 | 0:32 | 0:00 | 0:01 | 0:00
Fr 03-07| 0:02 | 817 | 0:06 | 0:00 | 0:00
Th 02-07| 0:00 | 0:01 | 4:46 | 0:00 | 0:00
We 01-07| 0:00 | 0:00 | 8:40 | 0:00 | 0:00
Tu 30-06| 0:00 | 0:00 |10:04 | 0:00 | 0:00

Total 0 1 1 0 0

This page is displayed when the blue area on cell page 1 is pressed. The first page shows the following
(free-running] total and day counters [from left to right):

e Natural air flow time [NAF]

e Outside air ventilation time (air valves open]

e Internal air ventilation time without mechanical cooling (air valves closed]
e Internal air ventilation time with mechanical cooling [air valves closed]

e (02 extraction time

You can switch between the counter pages using the arrow buttons.

Count. 2 |§8 £ 88 cool| 3 .

@ puls hhimm | hhimm | hh:mm | hh:mm

Today 2 0:04 | 0:06 | 0:00 | 0:00
Su 05-07|31 0:58 | 1:20 | 0:00 | 1:44
Sa 04-07|15 0:33 | 0:46 | 0:00 | 0:00

Fr 03-07|0 0:00 | 0:00 | 0:00 | 0:19
Th 02-07|0 0:00 | 0:00 | 0:00 | 4:12
We 01-07|0 0:00 | 0:00 | 0:00 | 7:35
Tu 30-06|0 0:00 | 0:00 | 0:00 |10:04

Total 46 1 2 0 1

The second page shows the following [free-running] total and day counters (from left to right]:

e Mechanical cooling actions

e Mechanical cooling time

e Mechanical cooling [evaparator] ventilation time
e Defrost time

e Heating time
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Count. 3 acirc .circ .

hh:mm | hh:mm | hh:mm | hh:mm

0:13 | 0:00 | 0:00 | 0:00
Su 05-07| 0:00 | 0:00 | 0:00 | 0:00
Sa 04-07| 0:04 | 0:00 | 0:00 | 0:01
Fr 03-07| 0:00 | 0:00 | 0:00 | 0:00
Th 02-07( 0:00 | 0:00 | 0:00 | 0:00
We 01-07| 0:00 | 0:00 | 0:00 | 0:00
Tu 30-06( 0:00 | 0:00 | 0:00 | 0:00
Total 0 0 0 0

The third page shows the following (free-running] total and day counters (from left to right):

Circulation ventilation time

Circulation heating time
Humidify time
Sprout regulation time

14.2.10 Date / Time page

L)

Date

15-04

- 2015

@) (@&
»w @

Time

@@
v ®

Document no.: 180698

Version: 1.48

The date and time can be set on this page. This page is shown when the cell number at the cell page

is touched for 10 s.
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14.2.11 No communication page

(NL) Geen communicatie met MC3
(EN) No communication with MC3
(DE) Keine Kommunikation mit MC3

This page is shown when there is no communication [anymore] with the controller.
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