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1. SCOPE
This document describes the design of the Control System for the Higher Plants
Compartment (HPC) that is to be installed at the MELISSA Pilot Plant, located at the UAB’s

premises.
This document is the output of activity 1.2, as described in the annex to AD1, and describes
the design of the HPC Control System cabinet, which is the object of activity 2 in the same

annex to AD1.

This document is also the same one identified as output to W.P. Ref. 95.3, described in RD1.
It contains the electrical design, mechanical design and implementation, identification of

components and connectivity information for connection to the HPC.

2. APPLICABLE AND REFERENCE DOCUMENTS

2.1 Applicable documents
AD1 SHERPA ENGINEERING, Purchase Order P1804_NTE, MELISSA HPC Control
System, dated 03/04/07
AD2 UoG (Dr. G. Waters) e-mail, dated 05/09/07 with attachment UoG HPC1 Prototype 10

Tables Edited by GW Sept 5 2007 .xls

2.2 Reference documents
RD1 Work Order MELiISSA Pilot Plant: HPC Control Design and Implementation, MELISSA
Pilot Plant Frame Contract 19445/05/NL/CP, ref. OFR-ESA-02/07-UAB, dated 23/03/07
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3. MELISSA CIVB HPC OVERVIEW

The Higher Plants Compartment, HPC, also referred as Compartment IVb or CIVb, is one
element within the MELISSA loop, whose concept is depicted in Figure 3-1 The purpose of
the HPC is the production of O, and edible biomass by growing higher plants in a controlled
environment which, in turn, will consume CO, and NO3™ generated within the loop.

Non Edible Parts of Higher Plants
Fibre
degradation

ENY

COMPARTMENT 1

Thermophilic Anaerobic
Bacteria

) Volatile
Food Fatty

Acids

" Higher Plant
Compartment

COMPARTMENT 11
Photcheterotrophic Bacleria

Rhodospiriilum rubrim
MNH,'

COMPARTMENT 111
Nitrifving

Minerals

Figure 3-1 MELISSA LOOP CONCEPT

Two elements can be distinguished in the MELISSA HPC, as shown in Figure 3-2:

» The HPC chamber,
> Control Cabinet,

MELISSA CIVb HPC MPP
Main CONTROL CABINET CONTROL ROOM
Supply

Power
CONTROL CABINET —_
(120 VAC or

Network
230 VAC ) Control
signals

#

MELISSA CIVb HPC

Figure 3-2 MELISSA CIVb HPC overview
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Higher Plant Compartment, HPC

The HPC, shown in Figure 3-3, provides the habitat, conditions and infrastructure for the
controlled growth of higher plants. For what concerns the control system it features all the
actuators (fans, pumps, blowers, etc.), sensors and power control devices needed for the an
automatic control and status monitoring. The HPC concept is similar to an automatic
greenhouse with a liquid and gas closed loop.

The MELISSA has been developed by the University of Guelph (Canada), and is to be
installed at the MELiSSA Pilot Plant (MPP) at the UAB premises.

Figure 3-3 MELISSA CIVb Higher Plant Compartment

Control cabinet

The Control Cabinet (Figure 3-4) houses the HPC Control System equipment. It contains the
PLC (Programmable Logic Controller) with the required processor, /O and power supply
modules, interface connectors, network elements and power safety devices. It also features
a touch screen framed in its door for local monitoring and control. This equipment allows the
control and monitoring of all the HPC parameters required for its automatic operation. The
Control Cabinet is to be installed next to the HPC also at MPP in UAB.

Figure 3-4 Control cabinet

7149
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4. MELISSA CIVB HPC CONTROL CABINET OVERVIEW

The MELISSA CIVb HPC Control Cabinet acquires from the HPC and supplies to the HPC all
the signals needed to control and monitoring the HPC. Figure 4-1 reproduces the control
concept and details the main elements within the cabinet.

The Control System is housed in a industrial metallic cabinet model TS8806.500 by Rittal.
The cabinet’s size 800x600x2000 mm (w x d x h). An HMI panel (Magellis touch screen) is
embedded in the cabinet’s front door (Figure 3-4).

The Control System consists of two main blocks:

PLC Control:
» PLC SIGNALS
0 Analog input voltage
0 Analog input current
o Digital input
» LOW POWER RELAYS
o Digital output

Information Distribution:
> HMI PANEL VIEW
» ETHERNET SWITCH (Ethernet network)

MELISSA CIVb HPC

CONTROL CABINET MPP
Main
Power

”i ii iiiii CONTROL ROOM
Network
Supply iFIX Scada
COMPUTER

(120 VAC
or230
VAC)

R

{ | Ethemnet

SCREW
CONNECTIONS

MELISSA CIVb HPC

Figure 4-1 MELiISSA CIVb HPC detailed overview
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The Control Cabinet features three interfaces:
Interface to the MPP power supply (mains) with European characteristics (220 -230

>

VAC, 50 Hz)

Interface with the HPC by means of an intermediate connector panel which receives
the wiring originated at the HPC and mates it with the corresponding wiring originated

>

in the Control Cabinet
» Interface with the MPP Control Room using an Ethernet connection for allowing the
implementation of the monitoring and surveillance functions on the MPP’s central

computer
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5. MELISSA CIVB HPC CONTROL CABINET DESCRIPTION

Figure 5-1 shows a block diagram with the control cabinet’s elements. Three subsystems can
be identified:

» ENERGY DISTRIBUTION
0 ELECTRICAL PROTECTIONS
o POWER SUPPLIES
= 24 VAC
= 24VDC
= UPS ( Uninterrupted Power Supply)
= PLC POWER SUPPLY

» ELECTRONICS
o PLC
= |/Os
o ETHERNET SWITCH
o HMI PANEL VIEW

» TERMINAL BLOCKS
o0 |/Os CONNECTORS
o RELAYS

Main MELISSA CIVb HPC CONTROL CABINET

Power
Network

Supply
(120 VAC or
230 VAC)

Energy
istribution

@)

Electronics

Terminal
Blocks
Conrectors

Figure 5-1 MELISSA CIVb Control Cabinet detailed view
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5.1 CIVB HPC Energy Distribution

This subsystem distributes power to all the components within the control cabinet that must
be powered (either using AC directly from the mains at 220-230 VAC and 50 Hz, or DC
through converters).

To be underlined that devices located within the HPC like pumps, fan and other actuators will
be powered independently from the Control Cabinet.

The components of the Energy Distribution S/S are:

o ELECTRICAL PROTECTIONS
= Magnetothermic
= Differential

o POWER SUPPLIES & LOADS

= 24 VAC

= 24VDC

= UPS ( Uninterrupted Power Supply)
= PLC POWER SUPPLY

5.1.1 Power consumption
Table 5-1 shows all the electrical loads of MELISSA CIVb HPC control cabinet.

DEVICE POWER CONSUPTION [W] Operational range voltage
24VDC POWER SUPPLY 150 W 100-240 VAC
24 VAC POWER SUPPLY 300W 115 OR 230 VAC (CONFIGURABLE)
CABINET FANS 50 W 230V
PLC POWER SUPPLY x 2 300w 115 OR 230 VAC (CONFIGURABLE)
Total 800 W

Table 5-1 ELECTRICAL LOADS OF MELISSA CIVB HPC CONTROL CABINET

The exact power consumption is difficult to be estimated, and it must take into account
potential expansions. It is usually oversized with a 20% security factor to consider future
system expansions. Thus the system is dimensioned to withstand a power consumption up
to 960 W.

Ps(electronics) = P(nominal)*Security factor | P(nominal) | Security factor
960 W | 800 W | 1,2

5.1.2 Current consumption

The cos(®P) parameter is the angle difference between voltage and current. This parameter
depends on the type of electronic device and situation. Modern electronics power supply
have a good cos(®) factor, but high electric noise (harmonics). The 24 VAC transformer and
low power fans are devices that have worse cos(phi) factor, but this is not much relevant.
Transformer’s cos(®) depends on the load, so the current value can be determined easily.

11/49
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The value cos(®)=0,98 can be select for current determination, as shown in Table 5-2
(where current is also computed for AC power systems at 115 VAC, for comparison
purposes).

Is (electronics) = Ps (electronics)/ ( Voltage*cos(phi) ) Ps (electronics) Voltage ¢os (phi)
43A 960 W 230 VAC 0,98
85A 960 W 115VAC 0,98

Table 5-2 Current consumption depends of supply voltage

5.1.3 Wire cross section calculation

To determine the wire cross section needed in the Control Cabinet installation guideless
given in Table 5-3 are used. This information, together with the corrections given later in
Table 5-4 and Table 5-5, are extracted from the Reglamento Baja Tension (Low Voltage
Regulation) applicable to electrical installations in Spain.

service temperature 70°C -ambient temperature 30°C
size admisible current (A)
nominal mm? Group 1 Group 2 Group 3
0,75 - 12 15
1,0 11 15 19
15 15 19 23
25 20 25 32
4,0 25 34 42
6,0 33 44 54
10,0 45 61 73

Table 5-3 Current capability in function of nominal cross section in mm?and installation type.

Where:

» Group 1: single conductor plastic pipe
» Group 2: multi-wire in plate
» Group 3: single conductor and multi-conductor cable in free air

The group that is applicable fort the HPC Control Cabinet is group 2. Conductors will be
grouped within a plastic cover in groups of 2 to 8 wires. Therefore, a derating factor equal to
0,7 must be applied in accordance to Table 5-4.

Number of conductors Factor
4a6 0,8
7a24 0,7
25a 42 0,6
more than 42 0,5

Table 5-4 Derating factor for multi-conductor cables

In worse case conditions the highest estimated ambient temperature inside of control cabinet
is around 45° C. The target equipment service temperature is 60°C, in order to ensure a

12 /49
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good safety range. So, according Table 5-5 a temperature correction factor equal to 0.58
must be applied.

Therefore, taking into consideration the multi-conductor and temperature correction factors

Factor
Ambient temperature °C Service temperature
60°C | 75 - 90°C
30 to 40 0,82 0,88
40 to 45 0,71 0,82
45 to 50 0,58 0,75
50 to 55 0,41 0,67
55 to 60 0,58
60 to 70 0,35

Table 5-5 Temperature factor correction

current levels can be determined, as shown in Table 5-6:

Multi-conductor correction | Ambient temperature | BOth correction

factor correction factor factor

[ Nominal mm2 | Group 2 0,7 0,58 0,406
0,75 12 A 84 A 70A 49 A

1,00 15A 10,5A 8,7A 6,1 A

1,50 19A 13,3A 11,0A 7,7 A

2,50 25A 17,5A 145A 10,2 A

4,00 34 A 23,8 A 19,7 A 13,8 A

6,00 44 A 30,8 A 255 A 179 A

10,00 61A 42,7 A 354 A 248 A

Table 5-6 Current carrying capacities of copper conductors with correction factors

Table 5-7 shows the wire requirements depending on the expected current consumption. In
the case of 220VAC cables of 2,5mm? and 1mm? can be used. The exact section is indicated
in the cabinet’s electrical schematics.

NET REQUIREMENTS WIRE
I/O Signals Max. 1A at 24VAC 24 AWG
24VDC Max. Current 5A 1mm?
T 2
220VAC / 125VAC D|str|but.|on max. 8,5A 2,5mr2
device supply 1mm

Table 5-7 Type of wire depending of the net

5.2 Electrical protection devices

The HPC Control Cabinet features two main electric protections:
» Magnetothermic
» Differential

Magnetothermic devices are used to protect overcurrent and shortcircuit. Differential device
is used as a safety protection to operators, using Earth Leakage Protection system.

13/49
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5.2.1 Magnetothermic selection

There are three main types of magnetothermic protection: B,C,D defined by the international
regulation IEC 60898 (Circuit-breakers for overcurrent protection for household and similar
installations), whose performance is shown in Figure 5-2:

» TypeB:3ab5In
» TypeC:5a10In
» TypeD:10a20In

I I I N =1 A

Figure 5-2: Circuit breakers performance

In this case the selection is type C as it is the most common used in standard applications
(type B is used for long wire distance installations and type D is usually used for motor
applications). For the Control Cabinet a 230VAC 6A rated magnethotermic is selected
because the maximum consumption is 4.3A, see Table 5-2

5.2.2 Differential selection

The selected differential device will support an overall consumption of 16 A with a 10 mA
protection.

5.2.3 Electrical energy distribution s/s schematic
Figure 5-3 shows the electrical distribution network implemented in HPC Control Cabinet

14 /49
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115/230VAC Configuration

The HPC Control cabinet can operate either at 230 VAC or 115 VAC. The default
configuration is 230 VAC. The wiring and electrical protections implemented in the cabinet
also support 115 VAC.

To change the AC voltage configurations some changes must be done in the:
» PLC power supplies
» 24VAC Transformer
5.2.4.1 PLC power supply configuration
Modification is shown in Figure 5-4.

Figure 5-4 PLC power supply change for 115 VAC operation

5.2.4.2 24 VAC transformer configuration

To operate at 115VAC, connection of transformer will be between 0V and 115VAC
(terminals 5 and 8 in Figure 5-5).

115VAC g ||

4 24VAC

230VAC g

oV 5 D|IC 1 oV
TRANSFORMER CT

Figure 5-5 24 VAC transformer change for 115 VAC operation
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WARNING: WRONG AC CONFIGURATION CAN DAMAGE THE EQUIPMENT.

DEFAULT SETTING MUST NOT BE ALTERED IF THE POWER SUPPLY IS AT 230
VAC

5.3 CIVB HPC ELECTRONICS
The HPC Control Cabinet core element is the Quantum PLC by Scheneider, which is
configured by:

» The processor card

» Set of I/0 cards

» Power supply cards

5.3.1 1/O analysis
The Scheneider PLC system features specific /0 cards depending on the nature of the

signals to be processed:
Digital Input, DI cards, model 140DDI84100, with 16 ports

Digital Output, DO cards, model 140DD0O35300, with 32 ports
Analog Current Input, ACI cards, model 140ACI03000, with 8 ports
Voltage: (1 — 5 VDC) or Current (4 — 20 mA)

= Resolution 12 bits
Analog Voltage Input, AVI cards, model 140AVI03000, with 8 ports
Voltage: (0 — 10 VDC) or (0 — 5 VDC) or Current (4 —20 mA)

Resolution 16/15/14 bits, and bipolar option in available.

Analog Output, AO cards, model 140AC0O13000, with 8 ports

Table 5-8 shows the I/O requirements to meet the HPC needs, according to the interface
documentation, i.e. type and number of signals, provided by UoG in the AD2 document.
The NEEDED row accounts for 8 extra (spare) inputs in each class, except for the AO

type.
I/0s Al
Dl DO ACI [ AVI (0-10VDC) TOTAL AO
USED 17 20 21 20 41 5
NEEDED 25 28 49 5

Table 5-8 1/O used in the HCP1

The number of cards needed to meet these requirements is reported in Table 5-9:

17 /49
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Reference  [Number of cards |  1Otype [lOpercard | total IO
140DDI84100 2 DIGITAL IN 16 32
140DDO35300 1 DIGITAL OUT 32 32
140ACI03000 3 CURRENT IN 8 24
140AVI03000 4 VOLTAGE IN 8 32
140AC0O13000 1 CURRENT OQUT 8 8

Table 5-9 I/O cards required for the PLC system

Eleven 10 cards are needed to fulfil specifications indicated in Table 5-8. However, the
Schneider’s Quantum PLC configuration requires and especial expansion 10 card if more
than ten 10 cards must be controlled. If only 10 10O cards would be implemented the
margin for free input and output access points would be as presented in Table 5-10. It is
observed that the margin of eight (8) free access points is well met for the DI and DO
class of signals. The margin is seven (7) for the Al type and it is three (3) for the AO type.

Therefore, a PLC configuration with 10 10 cards instead of 11 is taken, as it is considered
to provide enough free access margin, which renders unnecessary the additional (non-
negligible) expenses associated to the inclusion of the 11" card. The I/O margin (free
signals) is shown in Table 5-10:

1/0s Al
Dl DO ACI | AVI(0-10VDC) TOTAL AO
USED 17 20 21 20 a1 5
NEEDED 25 28 49 5
AVALIABLE 32 32 24 24 48 8
TOTAL FREE
(ACTUALLY NOT USED) 5 12 3 4 7 3

Table 5-10 Number of I/O need, available and free signals

5.3.2 PLC configuration

The various Quantum PLC cards are mechanically mounted on two backplanes (named
PLC and PLC expansion) with 10 available slots each. The distribution of these cards is
displayed in Table 5-11 and Table 5-12, showing the manufacturer reference identification
(T40XXXXXXXX), the description of the module and the mnemonic identification used in
the CIVb_RACK. The physical PLC assembly on the backpanels is shown in Figure 5-6.

PLC
1 2 3 4 5 6 7 8 9 10
140CPS11420 | 140CPU43412A | 140NOE77101 140DDI84100 140DDI84100 140AC013000 140DD0O35300 140XBE10000
Backplane L L -
Ethernet 16 Digital inputs | 16 Digital inputs | 8 Analog output 0- | 32 Digital output Rack
P°V[f(; dsull‘gp'y CPU module module 10-60 VCC 10-60 VCC 20/4-20 mA 60VCC expansion
CIVb_PLC_CPS | CIVb_PLC_CPU | CIVb_PLC_NOE | CIVb_PLC_IO_DDI | CIVb_PLC_IO_DDI | CIVb_PLC_IO_ACO cwbﬁmgflopo CIVb_PLC_XBE

Table 5-11 PLC backplane card distribution

18 /49
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PLC EXPANSION

1 2 3 4 5 7 8 9 10
140CPS11420 | 140AVI03000 | 140AVI03000 | 140AVI03000 | 140AVI03000 140ACI03000 | 140ACI03000 | 140ACI03000 | 140XBE10000
P(I)Bzglr(pslﬁnel 8 Analog input | 8 Analoginput | 8Analoginput | 8 Analog input 8 Analog input | 8 Analoginput | 8 Analoginput Rack

ol du|epp Y1 o10vbC 0-10 VDC 010 VDC 0-10 VDC 420 mA 420 mA 4-20 mA expansion
Clll_PLC_CPS CIVb_PLIC_IO_AV CIVb_PL|C_IO_AV CIVb_PLIC_IO_AV CIVb_PLlc_IO_AV CIVb_PLF_IO_AC CIVb_PLF_IO_AC CIVb_PLlc_IO_AC CIVh_PLC_XBE
Table 5-12 PLC backplane expansion card distribution
Figure 5-6 PLC assembly on backpanels
19/49




TN 95.3 - MELiISSA PILOT PLANT HPC CONTROL NTE-HPC-RP-003

w
&
m

HARDWARE DESIGN DOCUMENT lssue 1.1, 28/01/2008

5.4 CIVb HPC TERMINALS BLOCKS

5.4.1 VARIOFACE PHOENIX PLUGGABLE SYSTEM

Internal wiring in the HPC Control cabinet is implemented using the PHOENIX
VARIOFACE PLUGGABLE system. Figure 5-7 compares this wiring approach to the
traditional wiring system. This graphic comparison shows that this latter wiring system is
more cumbersome and prone to errors.

Figure 5-7 PHOENIX VARIOFACE pluggable system vs traditional wiring system

This PHOENIX VARIOFACE wiring system consist of (see Figure 5-8)
» PLC frontal module FLKM 50-PA-MODI-TSX/Q
> Pre-built cable with IDC connectors

» Connection modules FLKM 50/MODI-TSX/Q

FLKM 50-PA-MODI-TSX/Q
PLC FRONT MODULE

FLKM 50/MODI-TSX/Q
CONNECTOR INTERFACE
MODULE

Figure 5-8 different components of PHOENIX VARIOFACE PLUGGABLE system

Interface module is compatible pin to pin with plc cards. It means that pin one of plc card
is physically connected to pin one of interface module (see Figure 5-9).
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PHOENIX SYSTEM

12 A AN NS B T E 1
el

‘ |

4

L

123395678 |l'ﬂ iHHH SR N

i i i

0
84

)
f|5z§n&§mrzn_t;n AT24344A55E3 -250

PLC '

PHOENIX SYSTEM

123 101112131415 222324252627 343536373839 464748495

i

920 11 18 1930 21 28 2040 31 38 39

TERMINAL BLOCK

Figure 5-9 electrical diagram of front module and interface module by phoenix

5.4.2 VARIOFACE PHOENIX RELAY Modules

VARIOFACE PHOENIX RELAY module is split in to modules RELAY_1 and RELAY_2.
Each module has 16 relays, therefore 32 relays are available, from #1 to #32. Each relay
has 3 connection: ports (Figure 5-10). Relay characteristics are shown in Figure 5-15.
Relays have enough power to connect all low power loads( all of them, down 30 W at

24VAC).

CONNECTION DO EXAMPLE:

24VAC
h LS
xX7  NORMALLY CLOSE
COMMON  xx1- <
| 4l XX4 ~ NORMALLY OPEN
11M
2
RELAY SPDT

LOAD

24VAC_NEUTRAL

Figure 5-10 Relay connection logic

XX1: common contact.
XX4: NO contact (Normally Open)
XX7: NC contact (Normally Close).

Where:
» XX= number of physical relay [1....32]
> XX1=[11,21,31,...101,111,...321]
» XX4=[14,24,34...104,114...324]
» XX7=[17,27,37,...107,117,....327]

NTE-ISO-DOCM-FR-002-02 (Abril07)
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UMK-16RM/KSR-G 24/21/PLC ..- [ﬂ'c’gﬁg.-.
Input data
Nominal input voltage U 24V AC/DC £10 %
Name of protection Free-wheeling diode
Protective circuit/component Damping diode
Operating voltage display LED green
Status display/channel Yellow LED
Output data
Contact type 1PDT
Maximum switching voltage 250 W AC/DC
Limiting continuous current 5A

Figure 5-11 Phoenix relay performance

FLKM 50-PA-MODI-TSX/Q
PLC FRONT MODULE UMK-16RM/KSR-G 24/21/PLC
RELAY CONNECTOR MODULE

L]

ot s wawaatvatat

Circuit diagram

12 1132 10 13,1423,24

i
|

1 4 é {Hi‘i{“s‘ﬂhs‘_no
i

’ w&ﬁj\éﬂ/ : ; 1114112
DDO PCL CARD PINS SCREW TERMINAL BLOCK

Figure 5-12 VARIOFACE PHOENIX and relay connector module
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5.4.3 DIGITAL INPUT

There are 17 digital input signals needed and 8 additional ones must be left as spare. The
selected card is 140DDI84100, with 32 digital input arranged in sixteen double groups.
Each group can be connected to different voltage references. Voltage input can be
between 10 to 60 V.

Input modules
140 DDI 841 00

M(1) M1 | %l ‘
UB (1) —E——8——— comman 1

M (2 M2
uB() —— camman 2 «I—/ 3

I T

~input®
- input 10

- comman 5

= input 11

[ i [ -
] G B
]

-m8

- common 8

— - input 12 L

M7} M7 A= f
VBT —

M(3) M 7 ‘
UB(8) —f—}4—common8 i3 J

Figure 5-13 DIGITAL INPUT CONNECTION

Figure 5-13 shows the electric diagram corresponding to the digital input card
140DDI84100, where:

> M(x)= -24 VDC
> UB(x)= COMMON(x)= +24 VDC
> INPUT(x)= DIGITAL INPUT NUMBER

Fort most of the applications is sufficient to connect all M(x) terminal to -24 VDC and all
UB(x) to +24 VDC. In this way if a sensor provides +24 VDC the PLC detects a logical
true, and if the voltage is -24 VDC then detects a logical false. This type of connection is
shown in Figure 5-14 for the digital input signals arriving to the Control Cabinet. Table
5-13 identifies the 17 DI signals with the associated variable names and pin
correspondence.
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PHOENIX CONTACT FRONT ADAPTER
FLKM_50-PA-MODI-TSX-Q REF.2294306

CIVb_DI_01

CIVb_DI_02

CIVb_DI_M_01
CIVb_DI_COMMON_01

CIVb_DI_03

CIVb_DI_04

CIVb_DI_M_02

vl b_DI_COMMON_02

CIVb_DI_NC_01

CIVb_DI_NC_02

CIVb_DI_05

IVB_DI_M_03

CIVB_DI_M_
CIVb_DI_COMMON_03

CIVb_DI_07

CIVb_DI_08

IVb_DI_M_04

CIVb_DI_M_
CIVb_DI_COMMON_04

CVIb_DI_NC_03

CIVb_DI_NC_04

CIVb_DI_09

CIVb_DI_10

CIVb_DI_COMMON

CiVb_DI_11

CIVb_DI_NC_06

CIVb_DI_13

CIVb_DI_14

IVb_DI_M_07

CIVb_DI_M_
CIVb_DI_COMMON_07

CIVb_DI_15

CIVb_DI_16

CIVb_DI_M_08
CIVb_DI_COMMON_08

CIVb_DI1_NC_07

CVIb_DI_NC_08

CIVb_PLC_140DDI103000_1

PHOENIX VARIOFACE PCL CABLE 50 PINS.

FLK 50/EZ-DR/250KONFEX; REF.2289104

PHOENIX CONTACT INTERFACE MODULI

E

FLKM_50/MODI-TSX/Q REF.2294296

ACT INTERFACE MODULE
294296

PHOENIX CON
FLKM_50/MODI-TSX/Q RE}

— 18 peLt CIVb_DI_01 e
DI CIVb_DIT_0
\—\1% PCL2 CiVb_DI_02 CIVb_DI1_24V-_01 CIVb_DI1_24V-
N 104 | PCL3 CIVb_DI_M_01 CIVb_DIT_24V+_01 CIVb_DIT_24V+
N S e oL
N—1% 1 peis CIVb_DI 04 iR -
N__108 | PClif116 CIVb_DI_M_02 CIVb DI 24V+ 02
69| PCL CIVb_DI_COMMON_02
“—10| PCLY CiVb_DI_NC 01 [—15—3
PCL10 CIVb_DI'NC 02 H9—Tcivb D11 05
PCL11 CIVb_DI 05 CNVEDIT R
PCL12 CIVb_DI 06 VDI 22V %
PCL13 CIVB_DI_M_03 VR DTTZavE 03
PCL14 CIVb_DI_COMMON_03 S
PCL15 CIVb_DI 07 CVE=BTT08
PCL16 CIVb_DI 08 EVb-BIT—2aV—0F
H pcLi CIVb_DI_M_04 [—&—CTVB-DI 22V 07
o1 PcLis CIVb_DI_COMMON_04 g
0| PCL19 CVIb_DI_NCZ03 (55—
7+ PCL20 CIVb_DINCZ04 H51—Tc1vp, DIt 09
\—55] PCL21 CIVb_DI_09 [~57—CTVBDT—T0
55 PCL22 CiVb_DI_10 SVEDIT24V—T5
5 PCL23 CIVb_DI_M_05 VBB AV 05
PCL24 CIVb_DI_COMMON v T
PCL25 CiVb_DI_11 EVEDITe
PCL26 CIVb_DI 12 NS DoV
PCL27 CIVb_DI_M_06 DTV 06
PCL28 CIVb_DI_COMMON_06 S
PCL29 CiVb_DI_NC_05 —55—0
PCL30 CIVb_DINC 06 a1—C1vb D11 13
PCL31 CIVb_DI_13 IR
PCL32 CIVb_DI_14 EVb-BIT—2avV—07
2 PCL33 CIVb_DI_M_07 Vb DT ZavoT
PCL34 CIVb_DI_COMMON_07 ENVEBITTE
PCL35 CIVb_DI_15 SVEBITT8
PCL36 CIVb_DI16 CIVB BT 2AV-T"
i PoLar CIVb_DI_M_08 CVbDTT—2ave 05
o PcL3s CIVb_DI_COMMON_08
5] PCL39 CIVb_DI1_NC_07 [—30—3
PCL40 CVib_DI_NC_08 [0
CIVb_TB_DDI1

PHOENIX CONTACT FRONT ADAPTER 01 CIVb_DI2 01
FLKM 50-PA-MODI-TSX-Q REF.2294306 N 02 | PCL1 CIVb_DI_01 TIVb_DI2 0
N 103 | PCL2 ClVb_DI_02 CTIVb_D12_24V—_0T CIVb_DI2_24V-
CIVb_DI_01 704 PCL3 CIVb_DI_M_01 CIVb-DI2 22V CIVb DT 92+
CIVb_DI_02 K\—05 | PcL4 CIVb_DI_COMMON_01 Vb D
CIVb_DI_M_01 KN—08 | PCL5 CIVb_DI_03 Vi
CIVb_DI_COMMON_01 i07] PCL6 CIVb_DI_04 VI V07
ClVb_DI_03 08 ] PClifs1s CIVb_DI_M_02 CIVE D12 24V02
CIVb_DI_04 109 | PCL CIVb_DI_COMMON_02 —
U CIVb_DI_M_02 —75] PCLY CiVb_DI_NC_01 [—35—=2
E1¥%_o1_common o2 PCL10 CIVb_DI_NC_02 =1—c b D12 05
CIVb_DI_NC_01 PCL11 CIVb_DI_05 CIVEDI2- 08
CIVb_DI_NC_02 PCL12 CIVb_DI_06 CIVE-D12 24V—0F
CIVb_DI_05 PCL13 CIVB_DI_M_03 CIVBDI224V+03
CIVb_DI_06 PCL14 CIVb_DI_COMMON_03 VB DI 07—
CIVB_DI_M_03 PCL15 CIVb_DI_07 CIVEDI2-08
CIVb_DI_COMMON_03 PCL16 CIVb_DI_08 Vb DIs 24707
CIVb_DI_07 PCL17 CIVb_DI_M_04 (—gCTVb D2 24VE 04
CIVb_DI_08 K PCL18 CIVb_DI_COMMON_04 (g
1Vb_DI_M_04 KN\—20] PCL19 CVIb_DI_NC_03 [55—0
CIVb_DI_COMMON_04 KN\—31 PcL20 CIVb_DI_NC 04 S5 1vb_ D
CVIb_DI_NC_03 KN\—52] PoL2t CIVb_DI_09 [55—CWI
CIVb_DI_NC_04 155 | PCL22 CIVb_DI_10 VI V05
CIVb_DI_09 PCL23 CIVb_DI_M_05 Vi VoS
CIVb_DI_10 PCL24 CIVb_DI_COMMON Vi —
CIVb_DI_M 05 PCL25 CiVb_DI_11 Vi >
CIVb_DI_COMMON PCL26 CIVb_DI_12 CIVE-D12 24705
CiVb_DI_11 PCL27 CIVb_DI_M_06 [-5g—CTVB D17 24VE 06
ClVb_DI_12 PCL28 CIVb_DI_COMMON_06 59 —
CIVb_DI_M_06 PCL29 CiVb_DI_NC_05 [—55—1
CIVb_DI_COMMON_06 PCL30 CIVb_DI_NC 06 =51 ivb D12 13
CIVb_DI_NC_05 PCL31 CIVb_DI_13 VB DI
CIVb_DI_NC_06 PCL32 CIVb_DI_14 Vi 07
CIVb_DI_13 .| PCL33 CIVb_DI_M_07 Vb D12 24V 07
CIVb_DI_14 PCL34 CIVb_DI_COMMON_07 Vb D
CIVb_DI_M_07 PCL35 CIVb_DI_15 Vb D
CIVb_DI_COMMON_07 PCL36 CIVb_DI_16 Vb D12 24705
CIVb_DI_15 PCL37 CIVb_DI_M_08 Vi V08
CIVb_DI_16 PCL38 CIVb_DI_COMMON_08 =
CIVb_DI_M_08 PCL39 CIVb_DI1_NC_07 [F35—2
CIVb_DI_COMMON_08 PHOENIX VARIOFACE PCL CABLE 50 PINS. PCL40 CVib_DI_NC_08 [=—0
CIVb_DI1_NC_07
CVIb_DI_NC_08 FLK 50/EZ-DR/250KONFEX; REF.2289104 CIVb_TB_DDI1
CIVb_PLC_140DDI03000_1
Figure 5-14 DI schematic
CONNECTION EXAMPLE:
SW2
1
CIVb_DI1_01 2 ./.
3 CIVb_DI1_24V+

DIGITAL SENSOR 1
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This table was send by SHERPA at 27/09/07 17:41 This information is based in GUELPH 5 september IO table
pLc  |ELecTRIicAL| PHOENIX INPUT | ouTPuT gg:\lsrLCE/(A:LTngZ
# Control Loop Control_Loop_Name Instrument Tag Name Tag Variable Inputs Outputs Description Signal MEMORY SIGNAL Tgléﬁﬁ& VARIABLE | VARIABLE | (PHOENNIX
TERMINAL)

1 450_1 Exterior Air Lock Door ZS_450_1_01 ZS_450_1 01 Y Upper Exterior Air Lock Door Contact - Side A DI 100.001 24 VDC DDI_1 1 1
Control - Side A

2 450_1 EX‘E’(‘)‘:&{’::’_LS";Z i""' ZS_450_1 02 ZS_450_1 02 Y Lower Exterior Air Lock Door Contact - Side A DI 100.002 24 VDC DDI_1 2 2

4 4511 E’“gg‘;[rﬁl"_"s"ig'; 200' ZS_451_1_01 ZS 4511 01 Y Upper Exterior Air Lock Door Contact - Side C DI 100.003 24 VDC DDI_1 3 5

5 451_1 E’“gg‘;[rﬁl"_"s"ig'; 200' ZS_451_1_02 7S_451_1_02 Y Lower Exterior Air Lock Door Contact - Side C DI 100.004 24 VDC DDI_1 4 6

10 452_1 Air Lock :i‘:jfio"”""' - PSH_452_1_01 PSH_452_1_01 Y Airlock A pressure switch DI 100.005 24VDC DDI_1 5 1

14 453_1 Air Lock ;i‘(‘jfeco"”""' - PSH_453_1_01 PSH_453_1_01 Y Airlock A pressure switch DI 100.006 24VDC DDI_1 6 12

21 455 1 Lighting ngnTt;’lnperat“re 1S_455_1_01 1S_455_1_01 Y Flow/Noflow of Light Loft Fan A DI 100.007 24VDC DDI_1 7 15

22 455 1 Lighting ngnTt;’lnperat“re 1S_455_1_02 IS_455_1_02 Y Flow/Noflow of Light Loft Fan B DI 100.008 24 VDC DDI_1 8 16

23 455 _1 Lighting ngnTt;’lnperat“re 1S_455_1_03 1S_455_1_03 Y Flow/Noflow of Light Loft Fan C DI 100.009 24 VDC DDI_1 9 21

35 457 pH Control LT 457 1.0 LT 457 1.0 Y Acid Tank Level D 00010 4 VDC DD 0 2

36 457 pH Control LT_457 1 02 LT 457 _1_02 Y Base Tank Valve D 00.0 4 VDC DD 5

40 458 EC Control LT 458 1 0 LT 458 1 0 Y Level sensor Stock A D 00.012 4 VDC DD 2

41 458 EC Control LT 458 1 02 LT _458 1 02 Y Level sensor Stock B D 00.0 4 VDC DD 31

44 460_1 Nutrient and Condensate LT_460_1_01 LT_460_1_01 Y High Level sensor for reservoir tank DI 100.014 24VDC DDI_1 14 32
Levels Control

45 460_1 Nutrient and Condensate LT 460 _1 02 LT 460_1 02 Y Low Level sensor for reservoir tank DI 100.015 24 VDC DDI_1 15 35
Levels Control

46 460_1 Nutrient and Condensate LT 460 _1 03 LT 460_1 03 Y High Level sensor for condensate tank DI 100.016 24 VDC DDI_1 16 36
Levels Control

47 460_1 Nutrient and Condensate LT _460_1 04 LT _460_1 04 Y Low Level sensor for condensate tank DI 100.017 24 VDC DDI_2 1 1
Levels Control

17 0 17

NTE-ISO-DOCM-FR-002-02 (Abril07)

Table 5-13 DI variables and pin correspondence
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5.4.4 DIGITAL OUTPUT

The selected Digital Output card is 140D0035301, providing 32 outputs in groups of
eight. PLC supply is +24VDC. Each output pin (bit) can supply 500 mA with 24 VDC.
Figure 5-15 shows the corresponding electrical diagram.

Qutput modules
140 DDO 353 01

{1} outpur 1 = -
2 outout 2 2
+——13} outout 3 ~ 7
A outou 4 —+2 4
PRl “ I
HE——ouiputs 4 8
—7F output 7 +—+A7
HE—— outouts —+A 8

M) — M1 L) 8

us (1) us L0 J
— =} outeut @ 7200 I
g outout 10 L
output 11 L7
output 12 — A4
{73} outent 13 - 7 I o
output 14 —=Z18)
115} output 15 —
autput 1 e

M(2) —d M2 7118

us (2) us —K 720 S/
—{17} output 1 7 ™
S
{12} outout 19 — s
I SR
12T output 2 s e
H2—outout 22 %
—F oz 174
Hz——outpur 24 —L A%

M@ —d M3 )

us () u —713 J

output 25 28

HE—output 28 2%
T} output 27 —r
HEF— output 22 %
— =2 S
Ha— oo %
— =
ot 32 A%

M) /a0

US (4) u —A4 vy

Figure 5-15 Digital output connections of DDO PLC CARD

Where:
» M(x)=24 VDC-
» UB(x)= COMMON(x)= 24 VDC+
» OUTPUT(x)= DIGITAL OUTPUT NUMBER

For most of the applications is sufficient to connect all M(x) signals to -24 VDC and all of
UB(x) to +24 VDC.
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FROM TO
PIN NUMBER SIGNAL NAME ___[PINNUMBER | SIGNAL NAME
PHOENIX
SCHENEIDER SCHENEIDER CONTAGT | PHOENIX CONTACT | PHOENIX CONTACT VARIOFACE | |\ -
ELECTRIC VARIOFACE PLUGGABLE CONNECTOR
ELECTRIC MODICON | VARIOFACE SUPPLY
MODICON TSX TSX QUANTUM. | PLUGGABLE PLUGGABLE CORRESPONDENCE WITH VOLTAGE
QUANTUM CONNECTOR CONNECTOR INTERNAL RELAY
1 OUTPUT 1 AO CIV_DO1_01 RELAY 1
2 OUTPUT 2 Al CIV_DO1_02 RELAY 2
3 OUTPUT 3 A2 CIV_DO1_03 RELAY 3
4 OUTPUT 4 A3 CIV_DO1_04 RELAY 4
5 OUTPUT 5 A4 CIV_DO1_05 RELAY 5
6 OUTPUT 6 A5 CIV_DO1_06 RELAY 6
7 OUTPUT 7 A6 CIV_DO1_07 RELAY 7
8 OUTPUT 8 AT CIV_DO1_08 RELAY 8
9 M1 9 CIV_DO1_M1 24 VDC-
10 US1 10 CIV_DO1_US1 24 VDC+
11 OUTPUT 9 A8 CIV_DO1 09 RELAY 9
12 OUTPUT 10 A9 CIV_DO1_10 RELAY 10
13 OUTPUT 11 A10 CIV_DO1_11 RELAY 11
14 OUTPUT 12 A11 CIV_DO1_12 RELAY 12
15 OUTPUT 13 A12 CIV_DO1_13 RELAY 13
16 OUTPUT 14 A13 CIV_DO1_14 RELAY 14
17 OUTPUT 15 A14 CIV_DO1_15 RELAY 15
18 OUTPUT 16 A15 CIV_DO1_16 RELAY 16
19 M2 19 CIV_DO1 M2 24 VDC-
20 Us2 20 CIV_DO1_US2 24 VDC+
21 OUTPUT 17 A16 CIV_DO1_17 RELAY 17
22 OUTPUT 18 A17 CIV_DO1_18 RELAY 18
23 OUTPUT 19 A18 CIV_DO1_19 RELAY 19
24 OUTPUT 20 A19 CIV_DO1_20 RELAY 20
25 OUTPUT 21 A20 CIV_DO1_21 RELAY 21
26 OUTPUT 22 A21 CIV_DO1_22 RELAY 22
27 OUTPUT 23 A22 CIV_DO1_23 RELAY 23
28 OUTPUT 24 A23 CIV_DO1 24 RELAY 24
29 M3 29 CIV_DO1_M3 24 VDC-
30 US3 30 CIV_DO1_US3 24 VDC+
31 OUTPUT 25 A24 CIV_DO1_25 RELAY 25
32 OUTPUT 26 A25 CIV_DO1 26 RELAY 26
33 OUTPUT 27 A26 CIV_DO1_27 RELAY 27
34 OUTPUT 28 A27 CIV_DO1_28 RELAY 28
35 OUTPUT 29 A28 CIV_DO1_29 RELAY 29
36 OUTPUT 30 A29 CIV_DO1_30 RELAY 30
37 OUTPUT 31 A30 CIV_DO1_31 RELAY 31
38 OUTPUT 32 A31 CIV_DO1 32
39 M4 39 CIV_DO1_M4 24 VDC-
40 US4 40 CIV_DO1_US4 24 VDC+
Table 5-14 PLC to phoenix module interface connection
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PHOENIE CONTACT BILAY INTERFACE
UMK- 16RM/KSR- 624/ 81T/PLC; REF.2979498

ClVh_RELAY_BO+24Y 1

T

ClVh_RELAY_24y+

CTVR_RELAY I3+

>lmm
===
T

Civh_RELAY_BO+24Yv_2 CWE_RELAY_MOT

Clvh_RELAY NG

24VAC

Clvb_RELAY_COMMON1
Clvh_RELAY_NC1

Clvh_RELAY_MO2

Clvh_RELAY_MOZ

24WAC

U125 Clvb_RELAY_COMMOMNZ

Clvh_RELAY_NCZ |5 Cive_REL&Y_NO3

Clvh_RELAY_NO3
CIVb_RELAY_COMION3

24WAC

Clvh_RELAY_MC3 Clvb_RELAY_NO4

Clvh_RELAY_MO4

ZAWAC

Clvh_RELAY_COMIMON4

Clvh_RELAY_NCA |- Clvb_RELAY_MNOS

CIvh_RELAY_NOS
CI¥h_RELAY_COMITONS

24WAC

Clvh_RELAY_MCEH [— Clvh_RELAY _NOB

101 CIVh_RELAY_MOE

24WAC

SISO T T,

—— 53] Civh_PLTt CI¥h_RELAY_COMITONE
CIVb_PLGCZ2 Clvh_RELAY_MCEH

Clyh_RELAY_MOT

04 | Clvh_PLCE Clvh_RELAY_MOT7

24WAC

bl
] el g

—p5 ] CIVbPLCE ChE_RELAY_COMMOMNT

Clvb_PLCA Clvb_RELAY_NC7? Clvh_RELAY_NO3

leo (o
=]

07 | CIVb_PLCH Clvh_RELAY_MOB
Clvh_PLCT Clvb_RELAY_COMMONS

24WAC

57
— 108} Con TR Clvh_RELAY_NCB [BL—0 .
] Glvo_RELAY_BD 01 |-50— oM RELAY 28

civh PLCA “RECAT
Civb_PLE1D Clvh_RELAY_BN 02 S wpREray Teve

il El
17 Clvh_PLCT Clh_RELAY_B1+24Y_1 Bl+ TIVh_RELAT_28v+

CIvbPLC1Z GMh RELAY B1+24v72 b FELAT 0T

Clvh_FPLC1Z Clvh_RELAY_MOY
Clvh_PLC14 Clvb_RELAY_COMMONS

24WAC

[L-Ha

Clvh_PLC1A Clvh_RELAY_MCY

Clvh_RELAY_NO10

Clvh_FPLC1E Clvh_RELAY_MO10

24WAC

Cib_PLCIT  Clvb_RELAY_COMMON1O

Clvh_RELAY_MO11

& cmnpLcie Clvh_RELAY NG10 [
i Civb_PLC1a Clvh_RELAY_NOT1

24WAC

CihTPLC20  Civh_RELAY_COMIFONTT
Clvh_RELAY NGT1 [

Clvh_RELAY_NO12

Clvh_RELAY_NO12
Clvh_RELAY_COMION12

24WAC
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24WAC

Clvh_RELAY_COMION13
Clvh_RELAY NG13 M

Civh_RELAY_NO14
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CIVh_RELAY_MC1S =7 Clvh_RELAY_NO1E

LT BT o ETT

CIvh_RELAY_MNO1E
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PHOERIX CONTACT PELAY INTERFACE EXPANSION MOODULE
UME-16RM/ KSR-624/ 217/ E/PLC; REF.2973495
B+ Clvb RELAY 24+

Clvh RELAY B1+34V 1 |52 RECay - Tave

Clv_RELAY_B1+24V_2 —
Clvb_RELAY_NOTT (2 Vb _RELAY_NOTT

24WAC

Cih_RELAY_COMMORN17
CIb_RELAY_NC17 [

rL:

Civh RELAY N8

==

Clvh_RELAY_NO18

24WAD

U124 Chh_RELAY_COMMON1S
Clvh_RELAY_NC18 [

5

CiVh_RELAY MO8

Clvh_RELAY_NO18

24WAC

CIVh_RELAY_COMMON1G
CIVh_RELAY_NC18 [y

>£~44-4x-44-4=

Clvh RELAY_MOZ0

Clvb_RELAY_NO20

ZAVAD

CiVh_RELAY_GUMMONZ0
CVb_RELAY_NC2D |-

;F =

Civh_RELAY NO21

CIVh_RELAY_NOZ1
GiVh_RELAY_GOMMONZ1

24WAC

;

121 Clvb RELAY NCZT 7 Gl _RELAY_NOZ22

] CIVb_PCL2 ClVh_RELAY_MOZZ

24WAC

3
(] g

i

—15| CMB_PCLZZ  CIVh_RELAY_COMMON22
—— 3 Civh_PCLZ3 Clvh_RELAY_NC22

ClVh_PCL24 Clvh_RELAY_NDZ3 Co_RELAY_MNOZ3

CVh_PCL2E Clvh_RELAY_COMMON23

24WAC

5

CVh_POLZE CVb_RELAY_NGC23 |53
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ZAVAD

ClVh_FCLZE Glvh_RELAY_COMMON24
ClVh_PCLI9 Clvh_RELAY_NCZ4
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CiVh_RELAY 24v-
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CVh_PCL31 Clvh_RELAY_B1 02

CIMI_PCLIZ  Clvh_RELAY_BI+24V_1 CTVh_RELAY_JVE

CIVh_RELAT_Z4W+

Clvb_PCL3Z Clvb_RELAY_B3+24v_2

CIVh_RELAY 025

ClVh_PCL34 CIVh_RELAY_MOZ5

CIH_PCL3S  CMh_RELAY_COMMON25

24WAC

CIVb_PCL3G CIvb_RELAY_NC25 5 CIVE_RELAY NOZE

CIVh_PCLIT Clvh_RELAY_NODZ6

24WAC

CIWVhTPOL3E  CMh_RELAY COMMON3S
Civh_POL3A CIVb_RELAY NG5 [
CIVh_PCLAD CIVh_RELAY_NO2T

(5[ [l R [ fes 2 |2 e = S

I i

CiVh_RELAY No27

]

CMh_RELAY_COMMONZT

24WAL

;

Clvh_RELAY_NC27 | CiVh_RELAY MO8

Clvh_RELAY_NO28

24VAC

CiVh_RELAY_COMMON28
ClVh_RELAY_NC28 |5

!

Civh_RELAY NO28

Clvh_RELAY_ND29

ZAVAD

Clvh_RELAY_GOMWONIE
Clvb_RELAY_NC39 [

!

Civh_RELAY NO30

Clvh_RELAY_NO30
GiVh_RELAY_COMMON30

24WAC

5

Clvh_RELAY_NC30 [ Clvh_RELAY_MNO31

Clvh_RELAY_NO31

24400

REEREREEERERERE

;

Ch_RELAY_COMMON31
CIVh_RELAY_NC31

Civh_RELAY NO32

Clvh_RELAY_NO3Z

K3
HEE

244400

walea

GiVh_RELAY_COMMON3Z
Chvh_RE

LAY_NC32 CiVh_RELAY 24v-

Chh_RELAY_B2 0W1
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o[
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Clvh_RELAY_BZ 02
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Figure 5-16 PHOENIX module interface connections
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This table was send by SHERPA at 27/09/07 17:41 This information is based in GUELPH 5 september IO table
pLc | ELECTRICAL| PHOENIX INPUT | OUTPUT gglrxlsrllclzl:zl}gﬂ
# Control Loop Control_Loop_Name Instrument Tag Name Tag Variable Inputs Outputs Description Signal MEMORY SIGNAL TI?IR_’aI(’)\‘I;L VARIABLE | VARIABLE | (PHOENNIX
TERMINAL)

3 450_1 EXt;g‘:‘rt rg:r-LSOizl; 5:0‘“ Z1_450_1_01 No Measurement Y Led Indicator when door is open - Side A DO 000001 24vVDC RELAY_1 31 314

6 451 1 Ex‘ézz:r’:;'_"s"izz E’:""' Z1_451_1.01 No Measurement Y Led Indicator when door is open - Side C DO 000002 24VDC RELAY 1 32 324

7 4521 Air Lock :iL;rS(;Control - SV_452 1 01 SV 452 1 01_MV v Solenoid Valve for injection Xf pressurized air into airlock| Do 000003 24VAC RELAY 1 1 14

8 4521 Air Lock :;;E‘;C"”‘m' - SV 452 102 SV_452_1_02_MV Y Airlock A ventilation Solenoid Valve DO 000004 24VAC RELAY 1 2 24
1 453_1 Air Lock S%E%Comrol - SV _453_1_01 SV_453_1.01_MV v Solenoid Valve for injection of pressurized air into airlock| Do 000005 24VAC RELAY 1 3 34
12 453_1 Alr Lock ;i‘:jfzc"mm' - SV_453_1_02 SV_453_1_02_MV Y Airlock C ventilation Solenoid Valve DO 000006 24VAC RELAY_1 4 44

5 454 1 Light Intensity Control IRC_454 1 01 IRC_454_1_01_MV Y Turn On/OFf lamps - A DO 000007 24VAC RELAY 5 54

6 454 _1 Light Intensity Control IRC_454 102 IRC_454_1_02_MV Y Turn On/Off lamps - B DO 000008 24VAC RELAY 6 64

7 454 1 Light Intensity Control IRC_454 1 03 IRC_454_1_03_MV. Y Turn On/Off lamps - C DO 000009 24VAC RELAY 7 74
24 455 1 Lighting "g:nTt;’I”pe'a‘“'e GP_455_1_01 GP_455 1 _01_MV Y Operation of Light Loft Fan A DO 000010 24VAC RELAY 1 8 84
25 455 1 Lighting ngnTt;Tpera‘“'e GP_455_1_02 GP_455 1 02_ MV Y Operation of Light Loft Fan B DO 000011 24VAC RELAY 1 9 94
26 455_1 Lighting "ggnTt;Tpera‘”'e GP_455_1_03 GP_455_1_03_MV Y Operation of Light Loft Fan C DO 000012 24VAC RELAY_1 10 104
30 456_1 Irrigation System GP_456_1_01 GP_456_1_01_MV. Y Main irrigation Pump P2001 DO 000013 24VAC RELAY 1 114
33 457 _1 pH Control SV_457_1_01 SV_457_1_01_MV Y Acid Tank Valve DO 000014 24VAC RELAY 2 124
34 457 _1 pH Control SV 457 102 SV_457_1_02_MV. Y Base Tank Valve DO 000015 24VAC RELAY 3 134
38 458_1 EC Control SV_458_1_01 SV_456_1_01_MV Y Stock A inject Valve DO 000016 24VAC RELAY 4 144
39 458 1 EC Control SV 458 1 02 SV 458 1 02 MV Y Stock B inject Valve DO 000017 24VAC RELAY 1 15 154
43 459 1 Nutrient Tank SV 459 1 01 SV_459_1_01_MV Y Nutrient cooling line valve DO 000018 24VAC RELAY 2 16 164

Temperature Control
48 460_1 N“"'el_”e‘v""e’l’: g;’r:‘t‘:;"sate GP_460_1_01 GP_460_1_01_MV Y Condensate pump relay DO 000019 24VAC RELAY_2 17 174
78 463_1 C02 Control SV_463 1 01 SV_463_1_01_MV Y CO2 injection line. Solenoid DO 000020 24VAC RELAY 2 18 184
0 20 20

NTE-ISO-DOCM-FR-002-02 (Abril07)

Table 5-14 Digital output signals
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NTE-HPC-RP-003

Issue 1.1, 28/01/2008

5.4.5 ANALOG CURRENT OUTPUT

Five analog output actuators are connected. For this type of signals additional spare pins
are not requested. The selected card is a 140AC0O13000. Figure 5-17 shows the electrical
diagram.

Wiring diagrams
140 ACO 130 00

=
B
=/

Figure 5-17 ANALOG CURRENT OUTPUT
Where:

» Return= 24 VDC- point, all pins with the same name are internally interconnect
» Output x sink= output current

Monitor pins are not used.
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Werfen Group

HARDWARE DESIGN DOCUMENT lssue 1.1, 28/01/2008

PHOENTX CONTACT INTERTACE MODULE

PHOENIX CONTACT FRONT ADAPTER FLEM S0/MODI-TEX/0 DEF.223929E
[LAL SO-BAMODI-TSH-0 RET.2294 ”f % Pl Clvh_ACO MOMTOR_O1 12—0 CIVh_ACTT_24v-
Clvl_ACO_MOMTOR_01 —5——— —g5 | PEL2 Clvl_ACD_RETURN_0 =5
Clvh_ACD_RETURN_01 — — o3 | PoLE Civh_ACO MG D1 =3 oy acor of
Clvb_AC0_NC_D1 7oz ] PCLE Civb_ACO_OUTSINK D1 |~ —
Clvh_ACO_OUTSINK 01 — o5 | POLS Clvh_ACC MONTOR_12 —5—1
Clvb_ACOMOMTOR_02 — > | FOLE Civh_ach_RETURN 02 ——0
CIvh_ACH_RETURN_02 — o5 | POLT Clvh_ACONC 02 —5— cryy_acol 02
Clvh_ACO_NC02 09| PCLE Clvh_AC0 OUTSNK 02 — =
Civb_ACO_OUTSINK_D2 — 5| PoLe Civh_8C0_NC_03 g
CIvh_ACTNCT03 91| PCL1D Clvh”ACOTNC 04 0
Clvb_ACO_NC_D4 — 43| PEL1T Civi_8CO_NC_05 7
Clvh_ACONCT0S 15| PCL12 Chvb_ACT_RETORN 03 |50
Clvh_ACD_RETURN_03 — 73 PCL13 Clivb_8C0_NC_06 3 cive_aco 03
Clvh_ACO_NCT06 —15 | PCL14 CiVh_ACOOUTENK 03 =g -
a1 Clvb_ACOTOUTSINK 03 —qg | PCL1S Clvh_AC0 MONTOR 03 |20
Clvh_ACOMOMTOR_03 — 17 POl ae Clvh_ACD_RETURN 04 ———01
Clvh_ACD_RETURN_ 04 — | POL Clvh_ACONC_OT =5 cive acot 04
Clvb_ACO_NC_O7 T ] PCL1B Civb_4CO_OUTSINK D3 |—g —
Clvh_ACO_OUTSING 04 — 7| POL19 CIvB_ACO NC_DF 02
Clvh_ACT_NC08 751 PCL2D Clvh_ACONC 09 =50
Clvb_ACO_NC_D3 — 55| oLt Clvh_8C0_MOMTOR 04 55—
Clvh_ACT MOMTOR 04 59| PCL22 Clvh_ACD RETURN 05 |52 —01
Civh_ACD_RETURN_0S — 57| PCL2d Civh_8CO_NC_10 53— ciyi_acon_os
Clvh ACO NET0 . 5c | PCL24 Civh_ACO OUTINK 05 |5, ==
Clvh_ACO_OUTSINKG 05 52 — 55| PCL2S Clvh_8C0_MONTOR 06 —52—0
Gl ZACOMOMTOR_0E — o Pz Civh_ACT_RETURN_0E —5-—L1
Clvh_ACD_RETURN_OG — 55 | PCL2T Civb 800 NC 1 55— ey _acol 08
Clvh_AC0_NC1 — 59| PCL23 CiVh_ACO OUTSNK 06 =55 ==
Clvh_ACO OUTSINK 08 — 50| PoL29 Civh_ACO NC_12 51
Clvb_ACO_NC12 — 31 PoLs0 Clvb_ACO_NC_13 [ —0
CIVh_ACONG S —— 57| PoLA Clvh_ACO_MONTOR_17 57—
Clvb_ACO_MONTOR_07 T35 ] POL2 Civb_8CO_RETURN 07 [—=—0
Clvh_ACH_RETURN_OT — 5| POLEE Clvh_ACONC_14 =5 oy acor o7
Clvb_ACO_NC 4 5| PCL34 Clvh_ACOOUTINK 07— =
ClIvb_ACO_OUTSINK D7 — 56| POL3S Clvh_8C0 MONTOR 08 =501
Clvh_ACD MOMTOR 05 | P38 Clvh_ACD RETURN 05 |37
Clvh_ACD_RETURN_0S — 55| PCL3T Civb_8C0_NC 15 F3—0 oy _aco o8
Clvh_ACO_ NS — 39| PCL33 CiVh_ACO OUTENK 05 2o -
Clvh_ACO_OUTSINK 08 —— a5 | PCLag Clvh_ACO NC G 30
O ACO NCI6 PHOENIH VARIOFACE PCL CABLE S0 PINS. T v ACONCIT [40 o
Clvh_ACD NC 1T FLE 50/EZ-DR/250KONTEY; BET.2289104
Clvh_TB_ACO

Clvih_PLC_14028C313000_1

Figure 5-18 Connections between ACO plc card, phoenix module and sensor connections
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HARDWARE DESIGN DOCUMENT lssue 1.1, 28/01/2008

5.4.6 ANALOG INPUTS

The Quantum PLC system provides two types of analog input cards with the following
characteristics:

140ACI0300:
= Voltage: (1 - 5VDC) or Current (4 — 20 mA)
= Resolution 12 bits
140AVI0300:
= Voltage: (0 — 10 VDC) or (0 — 5 VDC) or Current (4 — 20 mA)

= Resolution 16/15/14 bits, and bipolar option in available.

Wiring diagrams Wiring diagrams
140 ACI 030 00 140 AVI 030 00
F Input 71 I
W= ot g L
o mput 1+ e T e 1 =7 ( e
A5 mput- 10 N mputt A4 J
- 1 =7 |' f— 128
) 4 _
a8 (L ngut 2 e k
T mput2e T2 1 A1 |f Input 2
U aput2- ezl P 8 J
T senss2 % | e
L o > %L
om Input 3. - 2"
B e - " input - e .
— ) - T (" e
“Inpat 3 —HZ Ntz cerse 3 =
ssssss w2 5
L nput ” 7] ‘1
‘ —HA.
npat 4+ T2 nput 7 e
. s " senses 7
npat4- # aputs o
e LT ) D
2 J e
) =
()= gt r_;y,zw ™
-} e B L
“iguts 22 rute cense 5 ) ( s
sensz s Rz % J
Z * nutse 2=\
“Ipates -+ 25 Input T L
e | L e e za (e
“sense *7/-’7 j )= p.
)=
e
7= @
30) . - -
G PAT Lm | L_D_i Ingut7- = \ R
i T = T et o8 (™
a4 | ) s,
St P %I ?H —— #—/m %
- p  npute-
= mpute- e > e ~ ! nput i ~ Input &
T senses )] pan - § |
= P J e v,
7= (7=
(/40 ()40

Figure 5-19 Analog current input & Analog voltage input PLC card diagram

Note: sense x pins have to be connect to input x+ in ACI PLC card, for current configuration.
Where:

> X= Number of sensor from 1 to 8.

Figure 5-20 shows this configuration.
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NTE TN 95.3 - MELiSSA PILOT PLANT HPC CONTROL

NTE-HPC-RP-003

Issue 1.1, 28/01/2008

5.4.6.1 ACI (Analog Current Input)
There are three ACI cards, from ACI_1 to ACI_3.

PHOENIX CONTACT FRONT ADAPTER
FLEM 50-PA-MODI-TSX-0 REF.2284308

Clvb_ACI_D1+

Clvb_AC_SENSE 01

Vb ACT.02-
Cvib_AC|_SENSE 02 5

Clvb_ACLOT- 5 —

CWlh_ACLNC I T
CiVb_AC| 02+ |2

w3 Gl AGING 04

Clvh ACT 03

Clvb_ACI_SENSE 03

Cwih_ACI NG04

CRvh_AC| 4+

Chh_ACT_04-

Clvb_ACI_SENSE 04

) e o] e e e

TWlb ACI_NC DB
Clb_ACI_NC_O7
CWlb_AGNC_08
b _ATI_ 5+
ClvE_ACT 05
Clvb_ACI_SENSE 05

)
ten]

I~

I
5]

I
tn]

y

Cwih_ACIHNC 09

Chvb_ACI D6+

Clvh_ACT 0B

Clvb_AC|_SENSE DB

Tl ACI_NC_10

k3 s
5 KB g8 | o e

Clvb_ACINC_11

IVh_ACINC12

CRb_ACI_ 07+

Clvh_ACILO7-

Clvb_AC_SENSE 07 [

Civh_ACLMC 13

R ACI DB+ [
Cive AT,

Clvb_AC|_SENSE D8

5 (e[~ 3 e [ [y

Tivb_ACI_NC_14
IV AT NG 1S
CIVh_ACI_ NG 1B

PHOENIX VARIOFACE PCL CABLE S0 PINS.

FLE S0/EZ-DR/250RONFEX; REF.2289104

PHOENIX CONTACT INTERFACE MODULE
FLEM 50/MODI-TSX/Q REF. 2294296

Clvb_PLC_140ACIN3000_1

PHOENIX CONTACT FRONT ADAPTER
FLEM 50-FPA-MODI-TSX-0 REF.Z294306

Clvh_ACL T+
CIvE_ACT 01
Clvh_ACI_SENSE_01 [———
Tvib ACI NC DT [
ClVh AT T2+ 2———
Chvh_ACT 02 [4———
CVlb_ACI_SENSE 02 [-————

Ll

uie Cylh_ACIHC 04

Clvb, AT D3
Chvh_ACI_SENSE_N3
Twlb_ACI_NC 05
Clvb_AC| 04+
Clvb, ACT D4
Clvh_ACI_SENSE 4
CWlb_ALI_NC_DB
e
CVIbACITNG 8 |5
CRb_ACI 5+ 57—
Clvh, AT 05
Clvh_ACI_SENSE_D5 43—
ylb_ACI_HC 03 5r———
e
Clvb_ACT 8- [53——
CIvh_ACI SENSE 0B |55
Civh_ACI NC_10 |- ———
CIVE_ACIZHC 11 o
CVbTACINC 12 57—
Civb ACI 07+ 35—
Clvb AT O7-
Civh_ACI_SENSE_07 (35
i ACINC_13 5
Civh AT s 52
CiviACT 08- |52
EE]
El
I

Clvh_ACI_SENSE 09
Tlvb_ALI_NC_14
Clvb_ACI_NC_15
ClvbZASNCI 1R

PHOENIX VARIOFACE PCL CABLE 50 PINS.

FLE S50/EZ-DR/ZSORDNFERX: REF.Z2283104

Clvb_PLC_140ACI03000_3

Figure 5-20 PLC ACI cards schematics
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CIve_ACH 01
PLCI Ol ACL 1+ — :
PLC2 CIVE_ACLDN- 2 —(77s
PLC3  CIvb AC| SENSE 0 [3—
PLCa CVIb ACI NG 1 (1,
PLCs e e
PLCS G ACLOZ [5—
PLG7  ovib_ACI_SENSED (£
PLCS ZvibTAC NG 02 a0
PLCa GVl ACINCTE o0
10 Ol ACITNG 04 9 st e
19 Cvh_AC T3+ (13— CIVEA T2 ]
PLCT2 CIVE_ACLO- (5 —T77g i
PLCI3  Clvb_ACI SENSE 03 (13
PLC1A CVIb ACI NG 05 (21,
PLCI5 CRva A e 2 —EhEE T
PLCIS CNE_ACLDE- oyt |
PLGI7  oivb_ACI_SENSE04 (&
PLC1S ZvibTACI NG 08 a0
PLC1a VI ACINCT [0
PLC20 Cvlb_ACINE 08 59— aci ot
PLC2I Ol AC| 05+ oh— f'
PLCZ CIVE_ACL 5 25—
PLCZ3  CIvb AC| SENSE 05 33—
PLC CVIb ACI NG 9 (22—,
PLC25 Cvs 401 T 2 —sr b
PLCZS CVE_ACLDE- 55—
PLC7  oivb_ACI_SENSE (6 (2
PLC2S 2V TACI N0 [Ba—0)
PLC2 ENvo ACTNETN 01
PLCT) TV ACINE 12 F9—T 0 2o o7
PLCII Gl ACL @7+ Fa— -
PLCT CIVE_ACL7- s —T7ors
PLC33  CIvb AC| SENSE 07 33—
PLCH VB ACI N 13 (21,
PLCE Clvs 40 By (2 i
PLCE GIvh_ACI 0B a2 —
PLCTT  oivb_ACI_SENSEB [oE
PLC3E 2V TACI N1 [3a—0)
PLCI CNvo ACINC TS [0
PLCAD Civb_ACING 16 20—
CIvb_TE_ACH
PHOENIX CONTACT INTERFACE MODULE
FLEM 50/MODI-TSX/Q REF, 2294296
P oE———— O T [ o R0 I
10 PLet OV ACLOT+ [5G
22 pic2 CMb_ACLO1-
EPE Cvb_ACLSENSED
PLC Vb ACI_NC 01— by ACI3 02t
9 fpics Civo Al T2+ 2 3
| PLCE CIvD_ACT 02 oty
EAPLCT  ovb ACH SENSE (2 —
= pLcB CvIb_AC|_NC 02 --—0
= pLco CVIb_ACINC 03 o
1 i OVl ACINE D4 57—y Acty 03
T Pt TV ATI 03+ [T ErpaeiT T T
£ pLCi2 CIb ACL 03 % i
2{PLCI3 o ACI SENSELDS [
FLCIA BVIbACI_NG 05 i aors oie
S picis Civh ACl 6+ 15— N AATT T
S| PLGIE GIVE_ACT Dé- 15—ty ‘
£ PLCl7 v ACI SENSE D4
1o PLCT8 CvIb_ACI_NC 06 450
2 picia CVIb_ACINC 07 20
2 pLon Vb ACITNC 08 59— by ACt3 o6+
25| PLEZT CVb_ACI_ 05+ (57— e e,
£ pLc22 CIV AC O5- |42 —
ZPLCE  Cive_ACLSENSE 05
] b ACI_NC 08 F38—h i acr o
2 fpLcos Cvh_ACI e+ |28 ErE A T 1
£ PLcH CVE_ACT06- o0 —iraaay |
2 PLCZ7  Clvh ACI SENSE DB [
2| PLCz8 CIVE ACI NG 10 (22—
= CIVB_ACITNC 11 22—
T CVb ACINE_12 |59 ivs_acig o7+
Clv_ACLO7 -+ Vb AT 0T |
CIVE ACT 07- W i
CIVb_ACI SENSE 07
Civb_ACINC_13 P3e—Thyiun aciy i
Civb_AC| O3+ ATt
IV ACT. 0B s ‘
CIVb_ACI SENSE 08 :
VB ACI NG 14
CIVb_ACITNC 15
CIMb_AC 16
Clvb_TB_ACI3
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5.4.6.2 AVI (Analog Voltage Input)
There are four PLC AVI CARDS

DHOENI¥ CONTACT INTERFACE MODULE

PHOENIX CONTACT FRONT ADEPTER TLEIL §0/MOD1-TEX/Q DET.2234238

TLEM 50-PA-MODI-TSX-( EEF_ 2234306 12 peLt Clvh AV‘ EH* EH 12 E::E_ﬁ::}_ﬁlj
CVh_AVI01+_01 2 P2 e
VD AV 01- 202 SIPCLE  Civh_avi_BENSE_D1 03 [0
Civh_avi_SENSE 01 03 ) Sib A_NG 0104 o,
Tlo_A_HC_01704 108 pois Clv_A_02+ 105 FH— o
Vb AV| 024705 — e Rl Civ A 02706 (2
CIvh, AVI_02-_08 —IEH PCLT - cvib AVI_SENSE_U2.07 H—O
Cvib_avi_SENSE_ 0207 —he FoLe SibTAV_NC 02708 &3
Sib NG 0208 2 pcla Gyl AV NC 0308 (25—
CYIb_AVI_HC 0309 Ryl 0 CVIb AVITNC 04210 0w o
ez CVBTAVITNETDATT0 (1Y 11 ] Ol R T3 11—
Vb AV D3+ 11 PCL12 Cive_A_03- 13 (% S
CIvh, AVI_03-_12 PCLI - Civh_AVI_SENSE_03_13 Ha—0
ol sENsE 0513 PCLIE S _AV_NC 05714 12—,
| NG 0514 PCL15 Clv_A T4+ 15 15—
b Tl PCLIG Glg AV 0418 5 —
CIVE AV 0416 PCLIT  Civh_AVI_SENSE 04717 (=)
Civh_avi_SENSE_04Z17 PCLIG Sib_avi_NC_08_18 12—
CVih, AVl NC_D6_18 PCL13 CVlb_AWI_NC_07_19 fﬂ
Vb AV NG 0719 PCL20 SVlb A NG 0830 20—,
CYIb_AVI_HC 0820 PCL21 Sl A B 4 s
Civh_AV] 05+ 21 PeL22 W 0522 e
IV AV 0522 RECH  omb_ai CERSE 0eds [ B0
Civh_avi_SENSE_05_23 PCL24 Syib_aVI_NC_09 24 22—,
Sib_AvI_NC 0824 FOLIS Clvi_Al_T6+25 22— qpncet
ONe AV TE 25 PCL26 Civ_AVT_06-36 (22 RN
1o AYI_ 0528 Fpotar o sERsE e 51 410
GV s BT b7 & pcioe nZAv_NC 1028 2o
IVh_8VI_C 1028 —12 Pz Y ot Hi—o
CIVb_AVI_NC 11729 3y FCLEn G AVITNE 13730 30 s o7e
VD AVITHG 12730 L] Clv B T+ 31— o
v AV 07+ 31 2 poLaz Cive_avi_07-_33 (32 A
CIvh, AVI_07-_32 3 PCLI3 - Civh_AvILBENSE_07_33 30
Civh_avi_SENSE 07733 [ EVh NG 13731 oa—,
Vb _AI_HC_13734 [ —135 fpcias CTv_fv| 06+ 35 (0 —=rptnlt
G, AV\ UE+ 35 137 | PCL36 Clwb_AWl_08-_36 7 = =
CIVE AV 0536 I PCLAT - Civi_AVI_SENSE 0837 2
Glvo_Avl_SENSE_D8_37 - —13% pcias Glva AV_NC_1498 320
Vb VI NC 1473 138 el Vb TANTNG 15738 [aa—1
VLAV NC 1599 8 PHOENIX UARIOTACE BCL CABLE S0 P INS. 10 b Civn A NC 16 40 0o
ClVb_AVILNC_16_40 FLE 50/LZ-DR/Z50KONFEX; REF.2283104
N Clvh_TB_&WI1
Clvb_PLC_1404%103000_1
PHOERIX CONTACT INTERFACE MODULE
PHOENIX CONTACT FRONT ADAPTER FLEM 50/MODI-TSX/0 REF.2294256
TLEM 50-PA-MODI-TSK-0 REF.2294306 312 FoLt Gl D1+ 01 1 g}vgiAv:iig}T
ClVh_&VI_01+_01 2 peL Clvh AVI_01-_02 —
CIVHAVI_01-_02 2 pola Clvh_avi_SEMSE_01 03 FH—0
Civh_avi_SENSE_0103 PCLY SV AVI_NC_ 01704
SloA_NE 01704 % pols Cio_AYI_T2+705 ot
Clvh_AV| 02+ 05 % pols Civh AV 02 06 !
CiVh_AV_03-_06 8 por Cvib_Avi_SENSE_nz_07 [0
CVib_aVI_SENSE_0207 — B fpcia CVlb A NeZ02 708§
Vb ZAVI_NC 02708 — 108 pcL Gl v NC 03708 [0
CVlb_AWI_NC_03_09 — P CWlb_AVI_NC_04_10 DC
44 CMIB AV NG 04710 ] i Ciuy_Aul 53+ 11 (2 03
Clvh_&VI_03+11 2 peLiz Clvh_ AVI_03-_12 —
v AV_03-_12 2 peLi Clvh_avi_SENSE_0313 (Hi—0
Civh_avI_SENSE_0313 PCLIS SV AVI_NC_05_14 i
SUib NG 05714 S pelis Vb AV] B4+ 715 et
v AVI 04+ 15 & poLis Civh AV 04- 16 L
GV AV 0416 IpoLiz CIvh_AvI SENSE D417 420
CIvh_AVI_SENSE_0417 S {poria SUib_AVI_NC_06_18 18—
SV ZAVI_NC 08718 T RLCEE] CVIEZAYNG 0719 |40
CWlb_AWI_NC_07_19 PCLZO CWlb_AWI_NC_08_20 DC
CVib_AVI_NC_08_20 - poin Gty vl D6+ a1 21—l 09
Cvh_AVI 05+ 21 2 poin CIvh_AVI_05_22 —
IV AVI_05-_22 2 peLzs Clvh_avi_SENSE_05 23 (22—
Clvh_avi_SENSE_0523 PCL2 Sib_aVI_NC_09_24 i1,
SUib NG 03734 S poLzs Vb AV| e 25 e
vk AV| D6+ 25 & poLzs CIVh AV 0626 L
IV AV 0626 I CIvh_Avi SENSE_DE 27 [35—C
Civh_avI_SENSE_DB 27 [3F 28 {pois Givh_avI_NC 1028 (o0 1
Givi AV_NC10778 28 128 poli CIVE AV NG 1129 |30
VDAV _NC 1129 — — 130 i CiVe_AVI_NG 1230 e,
G NG 1230 |3 3 pola Civo_a b7+ 31 AL
Clva_av_T7+_31 3% 2 Pl Civh_AVI_07-_32 i
Civi_av_r- 32 2 2 pela Clvh_vI_SENSE_0733 (a0
Clvh_avi_SENSE_0733 PCL3T Eivh_avI_NC_13734 —Dc
Clwh, A\/\ I_NC_13_34 g gg PCL3G Clwh_AWl_08+_35 Wb AVM D5
Clva Ay T2+ 35 (52 & pola CIvh AV 0 36 B —
Ol AV 08 35 52 3T pola Clvh_AvI_SENSE 08 37
Civh_avI_SENSE_DB_37 [5F 38 fpoLas Vb VI NG 1438
EIVh_AVI_NC_ 1438 PCLI9 CIVB_AVIZHC 15739
GV AV NG 15739 22 PHIENIL VARIOTACE PCL GABLE 50 PINS. 40 peLan CIVhZAVITNC 16740
Clvh__NC_18_40 TLE 50/EZ-DR/ZSOKONFEX : FEF, 22659104
N CIVh_TB_AVIA

Clvh_PLC_140AY103000_4

Figure 5-21 PLC AVI CARDS ELECTRICAL SCHEMATIC
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HARDWARE DESIGN DOCUMENT Issue 1.1, 28/01/2008

PHOENIX PHISICAL PIN
) - ! PLC  |ELECTRICAL INPUT | OUTPUT |CONNECTION
# Control Loop Control_Loop_Name Instrument Tag Name Tag Variable Inputs Outputs Description Signal MEMORY SIGNAL Tglr\::\:/])fr:\ﬁL VARIABLE | VARIABLE | (PHOENNIX
TERMINAL)
49 4611 Control °ff:r'1'5°”°“'a“°” GP_461_1 01 GP_461_1_01_MV Y Air circulation fan with VFD AO 400001 4-20mA ACO_1 1 4
72 4621 Chamber Temperature CV_462 1 01 CV_462_1_01_MV Y Chilled Water Control Valve AO 400002 4-20mA ACO_1 2 8
and Humidity Control
73 4621 Chamber Temperature CV_462_1 02 CV_462_1_02_MV Y Hot Water Control Valve AO 400003 4-20mA ACO_1 3 14
and Humidity Control
75 263 1 C02 Control FC 463 1 01 SP Y C0O2 Mass Flow set point AO 400004 4-20mA ACO 1 4 18
80 463 1 C0O2 Control FC 463 1 02 SP Y Injection Line - CO2 Mass Flow set point AO 400005 4-20mA ACO 1 5 24
0 5 5
TABLE 5-15 ACO signals used
pLc  |ELECTRICAL| PHOENIX INPUT | ouTtpuT cpg:\lsrlch?:LT%’\ri
# Control Loop Control_Loop_Name Instrument Tag Name Tag Variable Inputs Outputs Description Signal MEMORY SIGNAL TE;&&KAL VARIABLE | VARIABLE | (PHOENNIX
TERMINAL)
9 4521 Air Lock :i‘ggicm‘m' - PT 452 1 01 PT 452 1 01 Y Pressure sensor for airlock A ACI 300.037 4-20mA ACI_1 1 14,2-
13 453 1 Air Lock :i‘(‘;g‘:'scm‘m' - PT 453 1 01 PT 453 1 01 Y Pressure sensor for airlock C ACI 300.038 4-20mA ACI_1 2 5+6-
1 456 Irrigation System FT_456_1_01 FT_456_1_01 Y Outlet nutrient flow sensor AC 300.039 4-20mA AC 3 11+,12-
2 457 pH Control TT 457 1 01 TT 457 1 01 Y pH sensor AC 00.040 4-20mA ACI 4 15+;16 -
7 458 EC Control CT 458 1 01 CT 458 1 01 Y Electrical Conductivity of nutrient ACI 00.041 4-20mA AC| 5 21+, 22 -
51 4621 Chamber Temperature TT_462_1_01 TT_462_1_01 Y Temperature A1 associated with humidity ACI 300.042 4-20mA ACI_1 6 25 +;26 -
and Humidity Control
55 462_1 Chamber Temperature TT_462_1_05 TT_462_1_05 Y Temperature B1 associated with humidity ACI 300.043 4-20mA ACI_1 7 31+,32-
and Humidity Control
59 462_1 Chamber Temperature TT_462_1 09 TT_462_1_09 Y Temperature C1 associated with humidity ACI 300.044 4-20mA ACI_1 8 35+ 36 -
and Humidity Control
63 462_1 Chamber Temperature TT 462_1_13 TT 4621 13 Y Temperature for facility chilled water ACI 300.046 4-20mA ACI 2 1 14;,2-
and Humidity Control
64 462_1 Chamber Temperature TT 4621 14 TT_462_1 14 Y Temperature for facility hot water line ACI 300.047 4-20mA ACI 2 2 54,6-
and Humidity Control
65 462_1 Chamber Temperature TT 462_1_15 TT 462_1_15 Y Chilled coil surface temperature ACI 300.048 4-20mA ACI 2 3 11412~
and Humidity Control
66 462_1 Chamber Temperature TT_462_1_16 TT_462_1_16 Y Heating coil surface temperature ACI 300.049 4-20mA ACI_2 4 15+ 16 -
and Humidity Control
67 4621 Chamber Temperature TT 462117 TT 462117 Y Chilled Exit temperature ACI 300.050 4-20mA ACI_2 5 21+,22-
and Humidity Control
68 462_1 Chamber Temperature TT 462_1_18 TT 4621 18 Y Hot Exit temperature ACI 300.051 4-20mA ACI 2 6 25+, 26 -
and Humidity Control
69 4621 Chamber Temperature AT 4621 01 AT 462_1 01 Y Humidity A1 associated with temp A1 ACI 300.052 4-20mA ACI 2 7 31+,32-
and Humidity Control
70 4621 Chamber Temperature AT_462_1_02 AT_462_1_02 Y Humidity B1 associated with temp B1 AC 300.053 4-20mA ACI_2 8 35+;36 -
and Humidity Control
71 4621 Chamber Temperature AT_462_1_03 AT_462_1_03 Y Humidity C1 associated with temp C1 ACI 300.055 4-20mA ACI_3 1 14,2
and Humidity Control
74 463_1 CO2 Control FC_463_1 01 FC_463_1 01 Y CO2 Mass Flow ACI 300.056 4-20mA ACI 3 2 5+.6-
76 463 1 CO2 Control AT 463 101 AT_463 101 Y CO2 Analyser ACI 300.057 4-20mA ACI 3 3 11+.12-
77 263 _1 C02 Control AT_463 102 AT_463 1 02 Y 02 Analyser ACI 300.058 4-20mA ACI 3 4 15+16-
79 463 1 C02 Control FC_463_1_02 FC 463 1 02 Y Injection Line - CO2 Mass Flow ACI 300.059 4-20mA ACI 3 5 21+,22-
21 0 21

TABLE 5-16 PLC ACI cards signals connections
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pLc | ELECTRICAL| PHOENIX INPUT | OUTPUT ggﬁ&%ﬁ%’:‘
# Control Loop Control_Loop_Name Instrument Tag Name Tag Variable Inputs Outputs Description Signal MEMORY SIGNAL Tglénonfr:\:;L VARIABLE | VARIABLE | (PHOENNIX
TERMINAL)
18 753_1 Tight Intensity Control OT_454_1 01 OT 454 1 01 Y PAR Sensor - A AVI 300.001 0-10V AV 1 1 T+2-
19 454 _1 Light Intensity Control OT_454_1 02 OT 454_1 02 Y PAR Sensor - B AV 300.002 0-10V AVI_1 2 5+.6-
20 454 1 Light Intensity Control OT_454_1 03 OT 454 103 Y PAR Sensor - C AV 300.003 0-10V AVI_1 3 11+.12-
27 455 1 Lighting "C"znTt;’I”pe'a'“'e TT_455_1_01 TT_455_1_01 Y Light Loft Temperature sensor A AVI 300.004 0-5V AVI_1 4 15 +; 16 -
28 455 1 Lighting ngnTt;Tpera'“'e TT_455_1_02 TT_455_1_02 Y Light Loft Temperature sensor B AVI 300.005 0-5V AVI_1 5 21+,22-
29 455 1 Lighting ngnTt;Tpera‘“'e TT_455_1_03 TT_455_1_03 Y Light Loft Temperature sensor C AVI 300.006 0-5V AVI_1 6 25 +;26 -
42 459 1 TemNp“et:::treTaC’;';tml TT_459_1_01 TT_459_1_01 Y Temperature sensor for solution reservoir AVI 300.007 0-5V AVI_1 7 31+;32-
50 461_1 Control °ff:|'1r:"°“'a"°” FT_461_1_01 FT_461_1_01 Y Air velocity sensor AVI 300.008 0-5v AVI_1 8 35+, 36 -
52 462_1 Zhrijm:::nLEpCe;?:;‘f TT 4621 02 TT 4621 02 Y Temperature A2 AVI 300.010 0-5v AVI 2 1 142-
53 462_1 Cahrijmﬁj;q;z;’g:t‘f&e TT 4621 03 TT 4621 03 Y Temperature A3 AVI 300.011 0-5v AVl 2 2 5+6-
54 4621 Cah:‘dm:fr:qlfi{;ffgsﬁe TT_462_1_04 TT_462_1_04 Y Temperature A4 AVI 300.012 0-5V AVI_2 3 11+;12-
56 462_1 Cﬁ“fz'":f{;;z’%i:::f TT_462_1_06 TT_462_1_06 Y Temperature B2 AVI 300.013 0-5v AVI_2 4 21+4;22-
57 4621 Zhijm::ri‘;ﬁ‘éeg::r“(f TT_462_1_07 TT_462_1_07 Y Temperature B3 AVI 300.014 0-5V AVI_2 5 25 +; 26 -
58 4621 Cahrijmﬁf;;z”%e;::ff TT_462_1_08 TT_462_1_08 Y Temperature B4 AVI 300.015 0-5V AVI_2 6 31+;32-
60 4621 Cahrijm:fr:ﬁi{;’(’z;‘r“f TT_462_1_10 TT_462_1_10 Y Temperature C2 AVI 300.016 0-5V AVI_2 7 35+;36 -
61 462_1 Cﬁ*‘;"‘:f;@?g:we TT_462_1_11 TT_462_1_11 Y Temperature C3 AVI 300.017 0-5v AVI_2 8 14:2-
62 462_1 Zhijm:fri‘;z;"%e;:fr“(f TT 462_1_12 TT_462_1_12 Y Temperature C4 AVI 300.019 0-5v AVI_3 1 5+6-
81 464 1 Chamber Pressure PT_464 1 01 PT 464 1 01 Y Growing Area Pressure AVI 300.020 ? AVI_3 2 35 +; 36-
82 465 1 Ambient Parameters TT 465 1 01 TT 465 1 01 Y Ambient temperature AVI 300.021 ? AVl 3 3 11+12-
83 465 1 Ambient Parameters PT 465 1 01 PT 465 1 01 Y Ambient pressure AVI 300.022 ? AVI 3 4 21 +;22 -
20 0 20

TABLE 5-17 PLC AVI CARDS signals connections
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5.5 CONTROL CABINET MECHANICAL DESIGN

The Control Cabinet mechanical design and components layout is shown in Figure 5-22.
Figure 5-23 shows the Control Cabinet appearance once assembled.
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Figure 5-22 HPC Control Cabinet layout
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ELECTRICAL SCHEMATIC

6.
The HPC Control Cabinet electrical schematic is provided in drawing NTE-HPC-DW-001,

issue 1.0
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7. ANNEX 1: I/O TABLES (AS PER AD2)

Last Updated SEPT 5 2007
[ ign: Load caracteristics
Cntrol Loop. Description Control Instrument 10 DI [00[ AT [AQ] Elect. it Instrument Type # DEVICES DEVICE POWER (WATTS] _| PHASE (SINGLE OR 3] VOLTAGE Remarks
XLC 04021A Extrior ar lock door conlact sensors Rela 02027 4 [Dry contact Sensor 4
LED Indicators (indicating exterior doors are open] Indicator [Te0 2 5VDC LED Indicator 4 LED indicator lamp 5VDC
[Air Lock Purge Control
XCC 04011 e injection of pressurized cabraled air ino airlock Avia solenoid|Rela [Vaoi 1 i 24VAC DO lormall Low power refay for solenoid at 10 W, 22/24V. 60Rz 10 1 VAC [Normally closed soler botle arr
njection of pressurized calbrated air ino airiock C via [Vaoz1 7 24 VAC DO lormal) Low power relay for solenoid at 10 W, 22/24V. 60Hz 10 T VAC [Normally closed sole botle air
[ contol loop irlock A ventiation solenoid valve Rela V031 i 24 VAC DO lormal) Low power relay for solenoid at 10 W, 22/24V. 60Hz 0 T VAC
o irlock C ventiation solenoid valve Rela [Vaoat 1 4 VAC DO lormal) Low power relay for solenoid at 10 W. 22/24V. 60Kz 10 T VAC
" Alock A [ Je20ma Sensor ensor excilation vollage <1 VDC T Tor aifock. 1 p psiream of gas tank,
change to
B ~Airock C [ e20mA Sensor ensor excilation voltage <1 VDC
KA wich T ry contact witch
- o switch - Airlock C wich 1 ry contact witch
ks ! 5 rowing Area Presure Sensor Dr. Georey i Je20ma ensor 1 ‘Sensor oxcitation voltage <iw 24VDC
ir Lock Subsystem Total Waters: 6 e[ 3[ 0
ight Intensity Control Interior doors no
longer have contact
101 ur onoff lamps positioned abx ted |__|Rela (Y 11011 1 24 VAC to contactor elay to contactors (contactors supplied by NTE) Low Power Relay to Higher Power Contactor to be supplied by NTE Upto NTE 1 230 VAC phase to neutral |6 x 600 W HPS, 3 x 400 W MH total. 2 HPS and 1 x MH for each of the three strings
LCLi0T U onloff lamps positioned above chamber Rela Dr. Geoffrey. ] 24 VAC to contactor elay 10 contactors (contactors supplied by NTE) Low Power Relay 0 Higher Powier Contactor to be supplied by NTE Up 1o NTE 1 230 VAC phase to neutial_|contactors at 1600V per string x 3 stings
LC Li0T urn onfoff lamps positioned above chamber Relay [Waters 1 [24 VAC to contactor elay 10 contactors (contactors supplied by NTE) Low Power Relay 1o Higher Powier Contactor to be supplied by NTE Up o NTE 1 230 VAC phase to neutral
101 cqure light intensity and Signal condiioner PAR Sensor |Stricly,this belongs A Jo-tovDC Sensor 0-10vDC [Neod signal condfioners for each light sensor
101 \cquire light intensity and Signal Conditioner [PAR Sensor |in the Air Handling 1| Jo-fovDC Sensor 0-10VDC [Need signal conditioners for each light sensor
101 \cquire light intensity and Signal Conditioner [PAR Sensor [subsystem rows, but i _[o-10vpC Sensor 0-10VDC [Need signal conditioners for each light sensor
ighting Loft Temperature Control s left here, close to
[TLC AT0OT Operation of ight lof fans Relay the other pressure VoC 1 3 480 VAC phase (o phase | Through contactor at T500W each x 3 fans
[TLC AT00T peration of ight lof fans Rela leancace e VD 1 3 480 VAC phase o phase
eration of ightlof fans elay XY AT00Z G 1 3 480 VAC phase o phase
lowino flow for Ioft fans —A. wich or5VDC Fowino flow
lowino flow forloft fans - B wich or5VDC Flow/no flow
lowino low for loft fans witch or5VDC Fiowino flow
[TLC AT0DT It lof temperature sensor hermisters [TTAT001A i Jos [Thermister T Sensor excitation voltage 05VDC See note below
[TLC AT0OT ht loft temperature sensor hermisters [TT A10018 o5 [Thermister 1 Sensor excitation voltage: 0-5VDC See note below
[TLC AT00T ftlof temperature sensor hermisters [T A1001C 1 Josv [Thermister 1 Sensor excitation voltage 0.5V DC See note below
ighting Subsystem Total 6] 3] 6| 0]
irrigation System
XCC P2011 ain Iigation Pump Rela XY P2001 7 24 VAC (o rela 172 hp from molor through contactor 1 Controller wil have a low voliage onloff ToAW+ 1 24VAC [With contactor sized at 1500 W (15 hp]
imgation flow sensor (T201) Sensor 1 0 mA Flow sensor 1 7
ontrol of pHin the Solution I [
[ALC T2011 H sensor o [ATT2011 1 0 mA ensor <IW 24VDC [ Coop powered device
[ALC T2011 id tank vaive Solenoid vaive AVT2011A i 24 VAC lormall Low power refay for solenoid at 10 W, 22/24V. 60 oW 1 22VAC
[ALCT2011 asic tank valve Solenoid valve [AVT20118 1 24 VAC lormal Low power relay for solenoid at 10 W. 22/24V. 60Hz 10w 1 22VAC
cid tank level T Dry contact ensor
ase lank level 1 Dry contact ensor
ontrol of Electrical Conductivity in the solution
CLC 12012 fectrical conductvly of nultient sensor EC sensor [CTT2012 A Ja20mA ensor <iw 24VDC [Coop powered device
CLCT2012 tock solut line- Solenoid valve [CVT20127 1 4 VAC Normall Jenoid Low power relay for solenoid at 10 W, 22124V, 60Kz oW 1 22VAC
evel Sensor for stock A 1 ry contact loal Sensor
CLCT2012 tock solution Binject fine Solencid vaive [CV 20128 ] 4 VAC Normall lenoid Low power relay for solenoid at 10 W, 22124V, 60Kz oW 1 22VAC
evel Sensor for Stock B T ry contact oal Sensor
‘emperalure Sensor for solulion reservoir Thermisors i fo5vDC hermistor
utrent solution tank cooling ine [Solenoid valve 7 4 VAC Normall Tow power relay for solenoid at 10 W, 22/24V. 60Hz oW 1 22VAC
ontrol of Nutrient Solution and Condensate Water Levels | 5 Goofioy
[CT2013 vel serisor for reservor tank (high and low] [ RELIE ) Dry contact Fioat oot 7 [Dry contact, wih fow and high alarm
[LCT2013 evel sensor for condensation tank (high and fow) L TT2021 2 Dry contact Fioat Sensor 1 Dry contract
LLCT2013 ondensate pump relay Iismm s Y P60T1 1 24 VAC to rela Normally 1 Low power relay for solenoid at 10 W, 22724V 60Fz <207 1 22VAC
Subsystem Total P 8] 7] 4] o]
ontrol of Al Circulation fan o
[XLC P30T i circulation fan with variabl frequency drive controller Motor XY 3011 124 VAC [VED (see comment) o 'AC MOTOR SPEED CONTROL Tan controler 3KW? 3 480 VAC phase 1o phase_|Through contaclor (3000 W each), variable speed
air velocity sensor flow sensor i [o5vDC Sensor 7
emperature Control
[TLC A300 Thermistors [T A3001A 3[ Josvoe [Thermistor ITEcH Veisala
[TLC A300 ermistors [T A30018 3 o5vDC [Thermistor FD [Vaisala
[TLC A300 Thermistors [T A3001C 3[ JosvoC [Thermistor . [Vaisala
[TLC A300 qulatory valve chilled water - proportional valve low valve V301 1420 mA ontrol Valve INema 1
LC A300' quiatory valve hot water - proportional vaive low valve V302 a2 mA ol Vaive 5
‘emp sensor for acilty chilled water ine ermistors 20 mA ermistor
‘emp sensor for facily hot water line ermistors 20 mA ermistor Tor
hiled coi surface temperalure ermistors 20 mA ermistor e
Heating col surface temperature ermistors 20 mA ermistor L
Fot exit temperature ermistors 20 mA ermistor ree.
'Emue Exit Temperature ermistors 20 mA ermistor h
[Humidity Control —
[ALC A3002 |Humidity sensor (ouilt in with temp sensor) Humidity sensor [AT A3002A 20 mA ensor <1 VDC spirated humidity sensors, Vaisala - comes with temp sensor
[ALC A3002 THumidty sensor (buitin with temp sensor Humidity sensor AT A3002B 20 mA ensor <t VDC pirated humidiy sensors, Vaisala
Fumid sensor (buitin with tlemp sensor) Humidity sensor AT A30028 20 mA ensor <1 VDG spirated humidiy sensors, Vaisala
RH associated temperature Temperature 20 mA ensor <t VbC pirated temperalure sensors, Vaisala
RH associated temperature Temperature 20 mA ensor <1 VDC spirated temperalure sensors. Vaisala
H associated temperature Temperaure 20 mA ensor <1 VbC p mperature sensors. Vaisala
e o o] 2] 3]
Dr. Geofrey
Waters
[ALC A3003 Infrared Gas Analyzer IRGA) calib. for CO2 At noed is {TCO A3003 1 [Analyzer 1
[ALC A3003 aramagneic Analyzer calb. for 02 Al gopendent upon | TOZA3003 A e20mA [Analyzer T
[ALC A3003 02 injection fine - solenoid hichtype of 1 24 VAC Normal 1 Low power relay for solenoid at 10 W, 22V 60AZ oW 1 22VAC
02 injection line - mass flow/sensor controller D [ 124V DC In, 420 mA OR 0-10V o MFC 1
02 Control Subsystem Total I o 1] 4] 2]
[Total ] loump s not on the 20] 7] 39 5
P e Up to 8 extra for each (except AO)
s Camera For each of the three cameras, likely 12V at 3W per camera Others
Cameras must be purchased in Europe for PAL system Ambient room temperature
Output i to a video device not to PLC, PLC may provide power Pressure sensor - 24 Vipower and 4-20mA out
Thermisters - NTC 3000 ohm @ 25 C Fenwall Uricurve (UUA series)
[Questions ]
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Control - POWER PHASE
Laop Description Control Instrument 10 DI | DO | AI{AO| Elect.Int. | Instrument Type |[#DEVICES| DEVICE WATTS) | (SNGLEOR3) VOLTAGE Remarks
XLC 04021A Extrior air lock door contact sensors Relay 0402A 4 Dry contact Sensor 4
Air Lock Purge Control Z{Cs:tm;' \mim:
Airlock pressure switch - Airlock A ensor IDs emp il ' 1 Dry contact Switch
Airlock pressure switch - Airlock C change to conform to 1 Dry contact Switch
Air Lock Subsystem Total MPP nomenclature 6
standards. For now, the
Lighting Loft Temperature Control °°"5V?"“°;”52d TN
00.0 IS retained.
. ' Through contactor at
TLC A1001 Operation of light loft fans XY A1001 1 5VDC 1 3 480 VAC phase to phase 1500W each x 3 fans
TLC A1001 Operation of light loft fans Dr. Geoffrey Waters: lay XYA1002 | 1 5VDC 1 3 480 VAC phase to phase
Qperation of light loft fans Interiordoors no onger | XYA1002 | 1 5VDC 1 3 480 VAC phase to phase
Flow/no flow for loft fans - A - foftfncatnsui;lsors  Jteh 1 0or5VDC Flow/no flow
Flow/no flow for loft fans - B e j tch 1 0or5VDC Flow/no flow
Flow/no flow for loft fans - C tch 1 0or5VDC Flow/no flow
Lighting Subsystem Total 6 0 10]0
Control of pH in the Solution
Acid tank level Dr. Geoffrey Waters: 1 Dry contact Sensor 1
Base tank level Tipping bucket sensor 1 Dry contact Sensor 1
was duplicated wuth level
EINS0IS - I
Control of Electrical Conductivity in the solution e L
Level Sensor for stock A 1 Dry contact Float Sensors/Conlact 1
Sensor
Level Sensor for Stock B 1 Dry contact Float Sensors/Confact 1
Sensor
Control of Nutrient Solution and Condensate Water Levels
LLC T2013 Level sensor for reservoir tank (high and low) Level sensor LTT2013 2 Dry contact Float Sensors/Contact 1 Dry °°”tf"‘0t' it o and
Sensor high alarm
LLCT2013 Level sensor for condensation tank (high and low) Level sensor LT 12021 2 Dry contact Float Sesnes:sr(s)/rCmtact 1 Dry contract
Hydroponics Subsystem Total 8 0 [0]0
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Control . POWER PHASE
Loop Description Control Instrument 10 DI DO Al AO| Elect. Int. Instrument Type #DEVICES | DEVICE (WATTS) | (SINGLE OR 3) VOLTAGE Remarks
Air Lock Purge Control
Airlock pressure sensor - Airlock A Pressure sensor 1 4-20 mA Sensor 1pr excitation v <1W 24 VDC 1 pressure sensor for
Airlock pressure sensor - Airlock C Pror. Geoffrey Waters: 1 4-20 mA Sensor 1prexcitaionvy <1W 24 VDC
Growing Area Presure Sensor Pilstrictly, this belongs in 1 4-20 mA Sensor 1pr excitation v <1W 24 VDC
Air Lock Subsystem Total the Air Handling 3|
subsystem rows, but is
Trrgation System [ e e I | T | | | I | I |
[Irrigation flow sensor (T201) [gqotner Pressure sensors | | [ 1] ]4-20mA~ [Flow sensor | 1] | 1] | |
|Control of pH in the Solution | | | | [ | | | | | |
ALC T2011 _[pH sensor [pH sensor ATT2011 | | [ 1 J4-20mA~ Tsensor [ 1] [ <iw ] | 24 VDC [Loop powered device
Control of Electrical Conductivity in the solution
CLC T2012 |Electrical conductivity of nutrient sensor EC sensor CT 12012 1 4-20mA Sensor <1W 24 VDC Loop powered device
Hydroponics Subsystem Total 3
Temperature Control
Temp sensor for facility chilled water line Thermistors 1 4-20 mA Thermistor 1
Temp sensor for facility hot water line Thermistors 1 4-20 mA Thermistor 1
Chilled coil surface temperature Thermistors 1 4-20 mA Thermistor 1
Heating coil surface temperature Thermistors 1 4-20 mA Thermistor 1
Hot exit temperature Thermistors 1 4-20 mA Thermistor 1
Chilled Exit Temperature Thermistors 1 4-20 mA Thermistor 1
Humidity Control
Aspirated humidity
sensors, Vaisala - comes
ALC A3002 _[Humidity sensor (built in with temp sensor) Humidity sensor AT A3002A 1 4-20 mA Sensor 1 <1W 24 VDC with temp sensor
Aspirated humidity
ALC A3002_|Humidity sensor (built in with temp sensor) Humidity sensor AT A3002B 1 4-20 mA Sensor 1 <1 W 24 VDC sensors, Vaisala
Aspirated humidity
Humidity sensor (built in with temp sensor) Humidity sensor AT A3002B 1 4-20 mA Sensor 1 <1w 24 VDC sensors, Vaisala
Aspirated temperature
RH associated temperature Temperature 1 4-20 mA Sensor 1 <1W 24 VDC sensors, Vaisala
Aspirated temperature
RH associated temperature Temperature 1 4-20 mA Sensor 1 <1w 24 VDC sensors, Vaisala
Aspirated temperature
RH associated temperature Temperature 1 4-20 mA Sensor 1 <1W 24 VDC sensors, Vaisala
Atmospheric Subsystem Total 12
C02 Control
IALC A3003 _[Infrared Gas Analyzer (IRGA) calib. for CO2 Analyzer ATCO A3003 1 4-20 mA Analyzer 1
ALC A3003 _[Paramagnetic Analyzer calib. for 02 Analyzer ATO2 A3003 1 4-20 mA Analyzer 1
CO2 Control Subsystem Total 2
TOTAL ACI 20
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Control - POWER PHASE
Loop Description Control Instrument 10 DI DO Al [AO| Elect.Int. | Instrument Type | #DEVICES| DEVICE (WATTS) | (SNGLE OR?) VOLTAGE Remarks
Light Intensity Control
Need signal conditioners
ALC L1011 Acquire light intensity and Signal conditioner PAR Sensor AT L1011A 1 0-10VDC |Sensor 1 0-10VDC for each light sensor
Need signal conditioners
ALC L1011 Acquire light intensity and Signal Conditioner PAR Sensor AT L1011B 1 0-10VDC |Sensor 1 0-10VDC for each light sensor
Need signal conditioners
ALC L1011 _|Acquire light intensity and Signal Conditioner PAR Sensor AT L1011C 1 0-10VDC |Sensor 1 0-10VDC for each light sensor
Lighting Loft Temperature Control [
TLC A1001 |Light loft temperature sensor Thermisters TT A1001A 1 0-5VDC  |Thermister 1pr excitation voltage 0-5VDC See note below
TLC A1001_|Light loft temperature sensor Thermisters TT A1001B 1 0-5VDC__ [Thermister 1pr excitation voltage 0-5VDC See note below
TLC A1001_|Light loft temperature sensor Thermisters TT A1001C 1 0-5VDC  |Thermister 1pr excitation voltage 0-5VDC See note below
Lighting Subsystem Total b [
Control of Electrical Conductivity in the solution
Temperature Sensor for solution reservoir Thermistors 1 0-5VDC  |Thermistor 1
Hydroponics Subsystem Total 1
Control of Air circulation fan |
1 air velocity sensor [low sensor 1 0-5VDC  |Sensor 1
Temperature Control
TLC A3001 |Temperature sensor Thermistors TT A3001A 3 0-5VDC  |Thermistor 1 Vaisala
TLC A3001 |Temperature sensor Thermistors TT A3001B 3 0-5VDC  |Thermistor 1 Vaisala
TLC A3001 |Temperature sensor Thermistors TT A3001C 3 0-5VDC  |Thermistor 1 Vaisala
Atmospheric Subsystem Total Dr. Geoffrey Waters: 10
Its need is dependent
pon which type of
Copm e . e ———
onboard sample pump is
€02 injection line - mass flow/sensor controller not on the anlayzer we 11 1]24VDC In, 4-MFC 1
€02 Control Subsystem Total will need to regulate 2
flow)
TOTAL AVl 19
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Control . POWER | PHASE
Loop Description Control Instrument 10 ol 00 Al | AO| Elect.Int. | InstrumentType |#DEVICES| DEVICE WATTS) | (SGLERY) VOLTAGE Remarks
Control of Air circulation fan o
Geaffrey Through contactor (3000
XLC P3011 [Air circulation fan with variable requency drive controller ~ [Motor XY P30 'ﬁ;n(:z;’zrszp\:ﬁ;? 1124VAC  [VFD (see commentjwaters 1DRSPEED Chcontroller 36§~ 3 480 VAC phase o phase  |W each), variable speed
AC TECH
upon which type of
Temperature Control — Z/Fvle -
TLC A3001 {Regulatory valve chiled water - proportional valve Flow valve V301 onboard sample pump i 114-20mA  |Control Valve 1eﬁdm 1
TLC A3001 {Regulatory valve hot water - proportional valve Flow valve V302 foton the anlayzer we 1(4-20mA |Control Valve o]
Atmospheric Subsystem Total il e 0 eglte 3 e
o) \input, three
C02 Control phese
output.
C02 injection ling - mass flowlsensor controller 24V DC In, 44MFC 220;/50/60 1
02 Control Subsystem Totel |
TOTAL ACO 5 S
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8. ANNEX 2: PLC I/O CARDS DATA SHEET INFORMATION

Characteristics (continuad)
V d.c. input module characteristics

Model 140 DDI 841 00 140 DDI 853 00 140 DDI 673 00
Number of inputs 16 32 24
Number of groups 5 4 3
Points/group & a
Input voltage =V 10..60 85...150
LEDs Active Active Active
1...16 (green) 1....32 (green) 1....24 (green)
Addressing requirements 1 input word 2 input words
On state current =12V ma 5.10 25min. @ c 125V
=24V mé 6...30
=48V mA 2.15
= B0 mé 1.5
Group supplyftolerance on state off state on state off state
—=12V/I+/-5% ) 9..12 0..18 9..12 0..1.8 -
=24V /-15.+20% v 11..24 0.5 11..24 0.5 -
=48V /I-15.+20% ) 34..48 0...10 34,48 0...10 -
=60V /-15.+20% v 4560 0.9 45...60 0..125 -
Absolute maximum input v =75 ~ 15625 including ripple
Response time Off - on ms 4 0.7 (defaults fiter) 1.5
(opticnal filter)
On - off ms 4 0.7 (defaults fiter) 1.5
(optional filter)
Switching frequency Hz 100 max. -
Isolation Group-to-group Virms) = 700 for 1 minute ~- 1780 for 1 minute
Group-to-bus v 2500 for 1 minute
Bus current requirement maA 200 300 200
Power dissipation W 1+ (062 x # of points on)
External power (Ug) =V 10...60 (group supply), not required for this module
Fusing Internal -
External User discretion
Logic Sink
Agency approvals UL 508, CSA 22.2-142, €€, FM Class1 Div. 2, c UL
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Characteristics {continued)

V d.c. output module characteristics

Maodel

Number of outputs

140 DDO 353 00

32 (4 groups of 8)

140 DDO 353 10/
140 DDO 233 01

140 DDC 843 00

16 {2 groups of 8)

LEDs

Active

1...22 (green) - indicates point status

Active
1...16 {green) - indicates
point status

Addressing requirements

2 output words

1 output word

Voltage Oiperating (max) =V 18.2..30 102..72
Absolute (max) =V 56 for 1.3 ms decaying - 72 (continuous)
voltage pulse
10ms =V - 50 decaying pulse —
on state drog/point =V 04 @05A Tmac @2 A
Maximum load current Each pont A 0.5 2
Each group A 4 B
Per module A 16 12
Off state leakageipoint mA 04 @3nv DD 353 10: 0.4, 30 VDC | 1@ 60 V max
DOO 353 01:<1__24VDC
Surge current maximum Each pont A 5 i@ 500 ps duration (no DO 353 10: 5 @ 1ms 7.5 @ 50 ms duration (no
more than & per minute) | duration (no more than & | more than 20 per minute]
per minute).
DO 353 01: 2 (limited
intemally).
Response time (resistive Off - on ms 1 {max.) 1
loads)
on - off ms 1 {max.) DO 353 10: < 1 1
DO 353 01: < 0.1
Cutput protection (internal) Transient voliage OO0 353 10: transient Cwer voltage (suppression
SUpEresson voltage suppression dinde)
DD 353 1 Cwerload and
short-circuit-proof through
temperature supervision
Load inductance maximum Henry | 0.5 @ £ switch frequency or -
L= 05 where: L = Load Inductance (Henry)
PF I = Load Current {A)
F = Switching Freguency (Hz)
Load capacitance maximum uF 50 -
Tungsten load maximum W = DO 353 10:12@ 24V | -
Isolation {Sroup-to-group = 500 V rms for 1 minute 700V for 1 minute
Cutput-to-bus = 1780V rms for 1 minute =
Group-to-bus = - 2500 V for 1 minute
Fault detection Blown fuse detect, loss of field power -
Bus current requirement mA 330 330 imax) 160
Power dissipation W 1.75+ (0.4 V x total module | DDO 353 10: 2.0 + (0.4 Vx| 1+ (1 V x total module load
icad current) total load current) current)
OO0 353 01: 5 (all points)
External power = 182 30V 1060 W
Fusing Internal A 5 per group 8 per group time-ag
External & 3 per group E per group
The group fuse is not guaranteed to protect each output | The group fuse is not
switch for all possible overload conditions. guaranteed to protect each
output switch for all
3 A per point recommended possiole overload
conditions.
2 A per point recommended
Logic Source OO0 353 10: sink Source

DD 353 01: source

Agency approvals

UL 508, C5A 22.2-142_ CE,
FM Class1 Diw. 2, c UL

DD 353 10: UL 508,
C3A22.2-142, C¢,

FM Class1 Div_ 2, ¢ UL
DOO 353 01: UL 508,
C5A22.2-142, (¢,

FW Class1 D 2
{pending), c UL

UL 508, C5A 22.2-142. Ce
FM Class1 Diw. 2, ¢ UL

NTE-ISO-DOCM-FR-002-02 (Abril07)
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Output module characteristics
Maodel

Humber of channels

140 ACO 020 00

See page 432067

140 AVO 020 00

140 ACO 12000

Addressing requirements Wards

See page 432067

8 output

Wodule ranges and resolution

=ee page 432057

0. 25 mA, 0. 25000
counts

0...20 ma, 0...20,000
counts

4...20 ma, 0...16,000
counts (default mnge)
4...20 mA, 0...4,085

counts
Loop voliage =V See page 432057 430 max
Internal voltage drop =V See page 432067 @ min, 30 max. @ 25 mA
Fcouracy error @ 23 °C See page 31057 + 0.5 of full seale
Linearity See page 432057 TS pA 0 TEmA.
0 ... 25,000 counts
tapsd 0 mA,
0...16,000 counts
112 pA 4. .20 mA,
0...4 085 counts
+4 pa 020 mA,
0...20,000 counts
Abselute drift wiiemperature See page 432057 Typical: 00027 of ful
seale
Maxirnurn: 0.007% of full
scale
Isolation Channel-to-channe See page 432067 Mone
Field-io-ous =ee page 432057 = TTE0 WV for T minuie
Update time ms See page 432057 5 for all £ channels
Eettling time full scale step change ms =ee page 432057 1.0 1o 7% of the Tnal value
3.2 to 0.1%of the fina
valus
Fault detection See page 492057 Open crcuit in 4. 70 mA
mode. Specific channel is
dentifizd by the red
channel LED.
Also reported back to the
centraller in the 10 MAP
status byte.
Bus current required mA 480 [ il
Power dissipation W 5.3 max. 4.5 max 5.0
External power See loop voltage on Fot required for this Zee loop voltage above
previous page maodule
Fusing ntemal -
=xterna — 0063 A ZE0 WV {T] —
Fuse type - 3 AG fast
acting
Voltage Monitor Hanges 1. EWiman currentloop | -
must be active)
Scaling V,, (Volisj=1__ (mAjx -
D.25
Output impedance [¥] 300 typical -
Wire Tength m Tmax -

Agency approvals

NTE-ISO-DOCM-FR-002-02 (Abril07)

UL 508, C5A 22.2-142, FM Class1 Div.2, €€, elL

UL 508, CSA 22.2-142
FM Classi Div.2, €€
cllL {pendng)
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Input module characteristics
Madel

Humber of channels

140 ACI 030 00

8 differential

140 AVI 030 00

Addressing requirements

9 input words

Input ranges Bipolar
(selectable on a per

channel basis)

- =10V —=x3V + 20 mA
Unipalar - =0.10V =05V 0...20 mA
Unipolar wioffaet - =1.5V 4..20 mA

Voltage input Lingar measuring range = 1..5V (input range} = 1.02%
Absolute maximum =V |50
Impedance ML 20
Current input Linear measuring range mA | 4.20 {input range) x 1.024
Absolute maximum mA |25
Impedance 0 250 +0.03%
Absolute accuracy Typica * 0.05% of full scale +0.03%
error @ 25° C
(veltage mode) Maximum +0.1% of full scale #+ 0.05% of full scale
Linearity £ 0.04% £ 0.008%
Accuracy drift Typica + 0.0025% of full scale / °C + 0.0015% of full scale / °C
witemperature
Maximum +0.005% of full scale / °C + 0.004% of full scale / °C
Common mode rejection dB =-72@ 60 Hz > - 80 @ 60 Hz
Input filter Single pole low pass, - 3 dB cutoff Single pole low pass, - 2 dB cutoff @ 847 Hz,
@ 15 Hz, £ 20% * 20%
Isolation Channgl-to-bus F3 — 1000 v, 3000 Vipp, for 1 minute =750 Y, ~ 500V rmsg, for 1 minute
Channgl-to-channe F3 = 20V max. = 200¥, ~ 135V rms max.
Update time ms 5 for a all channsls 10 for a all channels
Fault detection Broken wire (4._.20 mA mode) or Broken wire in 4...20 mA mode
under voltage range (1...5 V) Qut ofrange @ 1..5
Bus current requirement mA | 240 280
Power dissipation W 2 22
External power -
Resolution bits | 12 16forz =10%, =0...10 V.
15 forz f + 20 ma, 0...20 mA.

14 for—=1... 20 mA

Agency approvals

UL 508, C5A 22 2-142,

FM Class1 Div.2, C&, cUL {pending)

UL 508, C5A 22.2-142, FM Class1 Div.2, (g,
cUL

NTE-ISO-DOCM-FR-002-02 (Abril07)

Card Reference PHOENIX NAME REMARK PHOENIX REF QUANTITY

140DDI84100 FLKM 50-PA-MODI-TSX-Q FRONT ADAPTER 2294306 2
FLKM 50/MODI-TSX/Q INTERFACE MODULE 2294296 2
CABLE 2
140ACI03000 FLKM 50-PA-MODI-TSX-Q FRONT ADAPTER 2294306 5
FLKM 50/MODI-TSX/Q INTERFACE MODULE 2294296 5
CABLE 5
140AV103000 FLKM 50-PA-MODI-TSX-Q FRONT ADAPTER 2294306 2
FLKM 50/MODI-TSX/Q INTERFACE MODULE 2294296 2
CABLE 2
140AC0O13000 FLKM 50-PA-MODI-TSX-Q FRONT ADAPTER 2294306 1
FLKM 50/MODI-TSX/Q INTERFACE MODULE 2294296 1
CABLE 1
140DD0O35300 FLKM 50-PA-MODI-TSX-Q FRONTAL 2294306 1
UMK-16RM/KSR-G24/21/PLC RELE 2979498 1
UMK-16RM/KSR-G24/21/E/PLC | RELE EXPANSION 2979508 1
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