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1. Scope

The present datapackage is a status at the date of approval of the control
activities performed on Compartment 3 during Call Off Order 7: automation
control for C4a and C3 at the MPP- addendum to COO5. These control
activities were the last part of the redesign of the C3 pilot plant reactor carried
out by the MPP with the companies SNC Lavalin (Belgium) and Bioprocess
(Spain).

Therefore the datapackage presents the outcome of the tasks performed by
the subcontractors SHERPA for PLC programme design, implementation and
testing on the one hand and on the other hand NTE-SENER for control
hardware definition, installation and HMI programme design, implementation
and testing.

2. Organization of the datapackage

The datapackage is divided into 4 sections.

The first section deals with the description of the PLC programme, mainly
developed by the company SHERPA Engineering, going from the
requirements and software description, text of the implemented code, list of
tags to the test plan and report of the tests.

The following three sections group the work developed by the company NTE-
SENER around the following topics :
» design of the hardware of the PLC cabinet able to communicate with
C3 compartment
e testing of the PLC cabinet once built
« design and verification of the Human Machine Interface developed by
NTE-SENER to allow the operator to control and supervise the
compartment C3 and communicate with the C3 PLC.

The detail of the content of each section is given herebelow and recalled in
the front page of each section.

SECTION 1: C1 PLC Software description
Reference Title Version Edition Pages
date Number
TN_CIII_SHERPA_S [ MELISSA Pilot Plant 1.0 22/10/10 | 208
WDescription_201010 | COMPARTMENT Il : Control
22.doc Requirements and Software
Description

This document is confidential property of the MELiISSA partners and shall not be used, duplicated, modified or tre without their authorization
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V00_10_CIlII_PRINTA [ C3 PLC software in printable 10 22/10/10 | 185
BLE_VERSION.pdf version
Clll_PLC_HMI_20101 | C3 list of tags, control loops, 22/10/10 |21
022.xls variables for control, tags exchanged
between PLC and HMI and alarm
thresholds
TN12_ControlLoop_T | Control loops test plan and test 1.1 Oct. 2010 | 72
estPlan&Report.doc report
Clll_Software_Modific | Traceability for future software 0 Oct. 2010 (1
ation.xls modification
SECTION 2: PLC Design and wiring
Reference Title Version Edition Pages
date Number
NTE-CIlIP2-ICD-002 | Clll HARDWARE INTERFACE 11 16/10/09 | 41
DOCUMENT
NTE-CIlIP2-RP-004 MELISSA Clll CONTROL CABINET |1 6/10/09 32
HARDWARE DESIGN DOCUMENT
SECTION 3: PLC Cabinet assembly
Reference Title Version Edition Pages
date Number
NTE-CIlIP2-PR-005 Clll CONTROL CABINET AND 1 08/07/09 | 13
CABINET CABLING TEST
PROCEDURE
NTE-CIIP2-TR-006 Clll CONTROL CABINET AND 11 6/10/09 10
CABINET CABLING TEST REPORT
FOR THE
SECTION 4: Implementation of remote and local HMIs
Reference Title Version Edition Pages
date Number
NTE-CIlIP2-RP-003 MELISSA CIll HMI DESIGN 1.1 22/01/10 |41
NTE-CIlIP2-RP-007 MELISSA Clll LOCAL HMI DESIGN | 1.1 26/01/10 |21
NTE-CIlIP2-HB-008 Clll HMI SOFTWARE MANUAL 1.2 22/04/10 (70
NTE-CIlIP2-MN-009 Review of Clll HMI Displays minutes | 1 14/10/09 |3
of meeting
NTE-CIlIP2-MN-010 Review of CIIl HMI Displays minutes | 1 29/10/09 |2

This document is confidential property of the MELiISSA partners and shall not be used, duplicated, modified or tre without their authorization
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of meeting

3. Conclusion

All the functionalities of the control hardware have been tested successfully as
per the control requirements of C3.

Concerning the programme of control implemented in the PLC, the basic
functions have been successfully tested but need to be further tested in the
campaign of functional tests, where some adjustments or fine tunings might
be necessary, with a traceability of the modifications.

The HMI screens have been successfully implemented and tested. If
adjustments are needed during the functional tests, they will be implemented
with traceability of the modifications.

Based on this datapackage, the control hardware and softwares (PLC and
HMI) for Compartment 3 are accepted.

This document is confidential property of the MESiS partners and shall not be used, duplicated, fisdddr transmitte without their authorization
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1. Introduction

The compartment CIll, redesigned by SNC-LAVALIN, has been completely
installed by BioProcess in the Melissa Pilot Plant. Its main objective is the
nitrification within the MELISSA loop. Nitrifying bacteria are required in a Life
Support System to carry out the oxidation of ammonium to nitrate.

Managed by an internal programme developed by Sherpa, a Schneider PLC
Quantum controls the equipments of the bioreactor.

The main objective of the software is to control Inlet and outlet liquid flow, gas
flow, temperature and level (influent, bioreactor and effluent tank), pH, pressure
and dissolved oxygen inside the biorector.

The objective of the document is to give for each control loop:

Control Requirements (see Annex A)

a textual description of the function

the list and description of the variables involved

the Control tuning parameters and block diagram

A description of the Alarms, their triggering conditions and actions.

YVVYVYY

1.1. Software Configuration

PLC program is developed for the Schneider Quantum PLC using the Concept
2.6 software.

Sections are coded using the IEC1131-3 standard language FBD (Function Block
Diagram).

The current software version is V00_10 CIll (2010.10.19). The Version
V01 _00_CIII will be created when the whole compartment function will be
validated by the end user (UAB/ESA)

This document is confidential property of the MELISSA partners and shall not be used,
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Here below, the configuration of the 1/O of the PLC.
There are two rack connected by a XBE cable.
On the first rack: a power supply card / the CPU (Quantum) card/ the Network
(NOE) card / one current input card / one current output card / two voltage output

cards.

The second rack: a power supply card / two digital input cards / two digital output
cards / two analogical voltage input cards / one analogical current input card.

PLC
2 2 3 4 L i} ¥ g g 10
140CPS511420 | 140CPU43412A | 140NOETT101 140AC104000 1404002000 1404C002000 140AC013000 140XBE10000
P532:23EE|\ CPU module | Ethernet module 18 L.nalqg curr.ent 4 L.nal-:g.'-.-qlta.ge tanalog cyeft Banalog currem Rack expansion
meile Input {ACI 1} Input (AYO } Cutput (ACC 1) Cutput (AC0O 2)
GHl_PLG CPS | CHl_PLC_CFPU CII_PLC_NOE | ClI_PLC_IO_ACH | CII_PLC_IO_AVO1 |CHI_PLC_IO_ACO1 | CII_PLC_10_AVO2 Civb_PLC_ XBE
Address 300001 —= 300017 | 400001-400004 400005-=400008 | 400009-=4000186
no free inputs no free outputs card not used 4 free outputs
PLC EXPANSION
| 2 3 4 5 g g g 10
140CPS11420 | 140DDI84100 14000135300 140DDCE4300 14000235300 1404CI103000 140AV103000 140AV103000 140XBE10000
PSfSrI?E:E:;EI 16 Diqita! Input 32 Digital Input 16 Digifa! Qutput 32 Digital Output 24 8 Analog Input 8 analog input g analog input Rack expansion
i 10.60VDC 24y 10.60VDC channels channels channels
Cll_PLC_CPS| CII_FLC_DDIM | CH_PLC_DDIZ | CHI_PLC_DDQ1 | CIl_PLC_DDOZ Clll_PLC_ACI2 CHI_PLC_AVI CHI_PLC_AVIZ | CIVh_PLC_XBE
Address 100001-=100016 100017 -= 100048 | 000001 = 000016 | 000017 ——= 000048 | 300018 —-= 300025 300036 —= 300044 | 300045 —= 300053
card not used 9 free inputs card not used 3 free outputs no free inputs 2 free inputs 4 free inputs

This document is confidential property of the MELISSA partners and shall not be used,
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1.3. Equipment Ranges (AO / Al)
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The following table presents the analog connected with their implemented ranges
in the PLC. If the signal is filtered or averaged, it is indicated in the “Filter”

column.
. . PLC ELECTRICAL
Index Tags Description Signal Address SIGNAL RANGE | OFF SET FILTER
Temperature
1 |TT 3001 01 element +| opiaL | 300002 4120 mA 0 (/é)so NO NO
transmitter (D03)
. 1.4937/
2 |LT_3002_01 Level  transmitter| Al | 350008 420mA | 41.9517 NO NO
(capacitive) >REAL L
3 |FT_3003_01 Flow element —+| Al 300012 4/20mA | 0/2 (LIH) NO NO
— - transmitter (feed) >REAL
Al -1000 /
4 PT_3003_01 Pressure transmitter 300018 4/20 mA 4000 NO NO
>REAL
(mbar)
Bioreactor agitator | REAL - 0/100
5 |BLE_3004 01 MV2 | _/ point S AQ | 400004 -10/10V (%) NO NO
Bioreactor agitator Al- 0/100
6 BLE_3004_01 speed SREAL 300039 0/10Vv (%) NO NO
Temperature
element + Al- 0/150
7 TT_3005_02 transmitter (thermost | >REAL 300004 4/20 mA () NO NO
fluid jacket C01)
Temperature
element + Al- 0/150
8 | TT_3005 01 ransmitter ( middle | >REAL 300005 4/20 mA © NO NO
c01)
Temperature
9 |TT 3005 03 element + >F?E"AL 300006 4120 mA 0 (/cé)so NO NO
transmitter (top C01)
Temperature
element + Al- 0/150
10 |TT_3005_04 transmitter  (bottom | >REAL 300007 4/20 mA © NO NO
Co01)
11 |LT_3006_01 Level  tansmiter| AR | 300010 | apoma | 137376 | No NO
— - (capacitive) >REAL '(L)
Differential Pressure Al- 0/3000
12 DPT_3007_01 transmitter SREAL 300011 4/20 mA (Mbar) NO NO
13 | PT 3007 01 Pressure element + | Al- | 335015 4/20 mA -}1?)?)%/ NO NO
- - transmitter >REAL
(mbar)
LAG FILTER
14 | AT_3008 01 fr';nsmf"n':rme”t * >RAE"AL 300021 4120 mA 0/14 NO Gain: 1
LAG:50s
Temperature pH Al- 0/100
15 | TT_3008_01 element SREAL 300040 4/20 mA (C) NO NO

This document is confidential property of the MELISSA partners and shall not be used,
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L . PLC ELECTRICAL
Index Tags Description Signal AGRTERS SIGNAL RANGE | OFF SET FILTER
16 |AT_3008 02 pH  element  +| Al | 554009 4/20 mA 0/14 NO e
- - transmitter >REAL o
LAG:50s
Temperature pH Al- 0/100
17 | TT_3008_02 element SREAL 300041 4/20 mA (C) NO NO
Acid Bottle weight Al
18 | WIT_3008_01 indicator (+ weighing | _o=, | SCADA | ETHERNET - NO NO
scale)
Base Bottle weight Al-
19 | WIT_3008_02 indicator (+ weighing | _o=, | SCADA | ETHERNET - NO NO
scale)
Flow element + Al- 0/50
20 FQRC_3008_01 transmitter (CO2) SREAL 300036 0/5v (ml/min) NO NO
Flow Control Valve
21 |FQRC_3008 01 SP |non sterile gas| "oA-" | 400001 Y, 0/50 NO NO
>AO (ml/min)
(CO2)
Dissolved 02
22 | AT 3009 01 transmitter oiaL | 300025 4120mA 0 20/1;)0 NO NO
(BOTTOM) 0
Dissolved 02 Al- 0/100
23 | AT_3009_02 transmitter (TOP) SREAL 300024 4/20mA (%) NO NO
Flow element + Al- 0/500
24 FQRC_3009_01 transmitter (O2) SREAL 300037 0/5v (ml/min) NO NO
Flow Control Valve | REAL - 0/500
25 |FQRC_3009 01 SP |~ = gas (02) | >AO 400002 0/5v (mifmin) NO NO
Conductivity
element + Al- 0.02/50
26 | AT_3010_01 transmitter SREAL 300023 4/20 mA (uS/cm) NO NO
(BOTTOM)
Conductivity
27 | AT 3010 02 element +| gL | 300022 4120 mA cz.og/(/: n51§) NO NO
transmitter (TOP) H
Flow Control Valve | REAL - 0/8333
28 |FQRC_3011 01 SP | " gas (N2) | >AO 400003 0/5V (mlimin) NO NO
Flow element + Al- 0/8333
29 FQRC_3011_01 transmitter (N2) SREAL 300038 0/5v (mi/min) NO NO
Flow element + | REAL - 0/10000
30 FQRC_3011_02_SP transmitter (mix) > AO 400013 4/20 mA (ml/min) NO NO
Flow element + Al- 0/10000
31 FQRC_3011_02 fransmitter (mix) SREAL 300019 4/20 mA (ml/min) NO NO
-1000/
32 |PT 3011 01 Pressure transmitter | _ A~ | 300016 4120 mA 4000 NO NO
>REAL
(mbar)
Air vent cold water Al- 0/150
33 | TT_3012_01 temperature 300001 4/20mA NO NO
. >REAL ()
transmitter
34 |AT_3013_01 NH4 Analyser REAL SCADA ETHERNET - NO NO
This document is confidential property of the MELISSA partners and shall not be used,
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- . PLC ELECTRICAL
Index Tags Description Signal AGRTERS SIGNAL RANGE | OFF SET FILTER

35 |AT_3013_02 NO3 Analyser REAL SCADA ETHERNET - NO NO
NO2 Analyzer Al- 0/20

36 |AT_3013 03 Refreshed Value SREAL 300047 4/20 mA (mg/L) NO NO

37 |AT_3014 01 Biomass sensor REAL | SCADA ETHERNET - NO NO
Flow element + Al- 0/5

38 |FT_3017_01 transmitter (recirc) SREAL 300013 4/20 mA (L) NO NO
Peristaltic Pump
multichannel, REAL - 0/100

39 |PP_3017_01_MV2 variable speed > AO 400012 4/20 mA (%) NO NO
(recirc)
Flow element + Al- 0/2

40 |FT_3018 01 transmitter (harvest) | >REAL 300014 4/20 mA (bar) NO NO
Peristaltic Pump
multichannel, REAL - 0/100

41 | PP_3018_01_MV2 variable speed | >AO 400010 4/20 mA (%) NO NO
(harvest)
Temperature Al- 0/150

42 | TT_3020_01 element +| SREAL 300003 4/20 mA () NO NO
transmitter (D04)
Level transmitter Al- 1551/

43 |LT_3021_01 (capacitive) SREAL 300009 4/20 mA 21.607 NO NO
Level transmitter
(capacitive). Used to
detect foam level Al-

44 | LT 3022 01 (2010/10/12: At the | >REAL NC ) ) NO NO
current date, this
sensor doesn't exist)
Mobile temperature Al- 0/150

45 | TT_3023 01 used for sterilisation | SREAL 300048 4/20mA (©) NO NO
Mobile temperature Al- 0/150

46 | TT_3023_02 used for sterilisation | SREAL 300049 4/20mA ©) NO NO
Mobile temperature Al- 0/150

47 | TT_3023_03 used for sterilisation | >REAL 300050 4/20mA () NO NO

This document is confidential property of the MELISSA partners and shall not be used,
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B4y Data

1.4. PLC section List

Froject : ClI

SYSTEM_STATE
ERF_Al

~[FBD)

Input

E}F-r_x, Cortrol_Loops

..[FBD

ALARM_STATUS
System_clock

lest
CL3000_Influent_General

CL3001 _Influent_Temp_Contral
CL3002 Influent_Level_Contral

CL3003_Inlet_Liguid_Cortrol
CL3004_Bioreactor_General

CL3005_Bioresctor_Temp_Contral
CL3006_Bioreactor_Lewvel_Contral
CL3007_Biareactor_Pressu_Cortrol
CL3003_Bioreactor_pH_Contral
CL3009_Bioreactar_DO2_Contral
CL3M 0 _Bioreactor _EC_Control

CL3011 _Gas_Loop
CL3M 2_Gas_Temperature
CL301 3_Liguid_&nalysis

CL3014_Biomass_Cantrol
CL3M S _Backwashing

CL30M 6 _Gas_Pulze
CL3MT_Liguid_Recirculation
CL30M 8 _Cutlet_licguid_Cortrol

CL3020_Effluent_Temperature

CL3021_Effluent_Lewel
CL3022_Foam_Cortrol

CL3013_SFC_CONTROL_PROCEDURE
CL30M 5_MH4_Management

[$FC) CL3013_NH4
--[BFE) CL3013_MH4. Stop
--[8FC) CL3013_NH4_Calib
CL3013_MO3_Management
[$FC) CL3013_NO3
--[BFE) CL3013_MO3._Calib
-[EFC) CL3013_NO3_Stop
CLaM 3 M2 Management
[FC) CL3013_NO2
-[EFE) CLAT3_MNO2_Stop

MEL|SSA
|

Clll : SW Description
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The folder “Data” groups three subsections.

» “ERR_AI" corresponds to the errors generated when an analogical
sensor sends no current to the PLC card. It means that the wire of
the sensor is broken.

> “Inputs” corresponds to all analogical input channels with the scale
configuration.

» “Outputs” corresponds to the analogical output channels with the
scale configuration.

The folder “Control_loops” groups all the control loops developed in the following
chapters. Only “ALARM_STATUS”, “System_clock” are not detailed.
“ALARM_STATUS” section manages all the Clll alarms. It has been implemented
to inform the operator, by displaying inside the navigation bar (visible from all the
compartment HMI screens) if an alarm is on going.

If an alarm high or low is triggered, the tag “Clll_HighLowAlarm_status” is set and
then the square becomes yellow.

If an alarm Very high or Very low is triggered, the tag
“Clll_VeryHighLowAlarm_status” is set then the square becomes red.

W20

MELISSA Control System: EL CIIl_MAIN: Compartment CIIl - Main Windo 21:24:52
c/ll cill ciii Civa HPC1 i EMERGENCY BUTTON

General Alarm Status

“System_clock” section manages the PLC internal clock. The system clock is
updated by the supervision to permit the recording of the pH valve opening time
during injection in automatic mode. It also permits to open the pH valve in manual
mode during a defined time.

The other sections are devoted to the specific code for each control loops
described in the following chapters of the document.

This document is confidential property of the MELISSA partners and shall not be used,
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1.5. Initial Values

The following acronyms are used for the tags identities:
FB: Feed back

PS: pressure switch

IT: Intensity transmitter

FT: Flow transmitter

LT: Level transmitter

DPT: Differential pressure transmitter

PT: Pressure Transmitter

WT: Weight transmitter

FQRC: Flow Quantity recording Controller (Mass Flow Controller)
TT: Temperature Transmitter

AT: Analyser Transmitter

LIM: Limit

AH: High Alarm

AHH: Very High Alarm

AL: Low alarm

ALL: Very Low Alarm

The initial values are the values by default when the PLC starts.

Sontol variable type | address ial Unit | comments
Loop value
GENERAL | TT_Range_MAX REAL 150 C Range max for Temperature transmitter
GENERAL | TT_Range_MIN REAL 0 T Range min for Temperature transmitter
GENRAL | DPT _Range MAX REAL 3000 Mbar Range max for differential pressure transmitter
GENRAL | DPT_Range_MIN REAL 0 Mbar Range min for differential pressure transmitter
GENRAL | FB TIME LIM TIME | 400500 | w5s UMe | Time to trigger the alarm of the valve (linked to the feedback)
Mode Selector (Will not be active untill the ClI arrives in the

CL3000 CL3000_ControlLoop_Mode INT 400230 0 MPP)
CL3001 CL3001_ControlLoop_Mode INT 400231 0 Mode Selector (OFF/Manu/Auto)

< High temperature in the influent Tank. Compared to the set
CL3001 TT 3001 01 _LIM_H REAL 400512 1 point

< Very High temperature in the influent Tank. Compared to the
CL3001 TT 3001 01 LIM_HH REAL | 400514 2 set point

< Low Temperature in the influent Tank. Compared to the set
CL3001 TT 3001 01 LIM_L REAL 400516 -1 point

< Very Low Temperature in the influent Tank. Compared to the
CL3001 TT_3001 01 LIM_LL REAL 400518 -2 set point
CL3001 TT_3001_01 SP REAL 400074 10 T Temperature set point of influent tank
CL3002 LT 3002 01_LIM_H REAL 400520 30 L High level in Influent Tank. fix value

This document is confidential property of the MELISSA partners and shall not be used,
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(I:_c;r;t;ol variable type | address i,nalffg Unit | comments
CL3002 LT_3002 01 _LIM_HH REAL 400522 34 L Very High Level in the Influent Tank. fix value
CL3002 LT _3002_01 LIM_L REAL 400702 6 L Very low Level in the Influent Tank. fix value
CL3002 LT 3002 01_LIM_LL REAL 400524 3 L Very low Level in the Influent Tank. fix value
CL3002 LT 3002 01 _MAX REAL 41.9517 L Range max for the Influent Level transmitter
CL3002 LT _3002_01_MIN REAL 1.4937 L Range min for Influent Level transmitter
Uh Hligh Elow on the bipreactor inlet liquid. Implemgnt a time for
CL3003 FT_3003 01 LIM_H REAL 400526 0.1 triggering alarm (5min).. Compared to the set point
Uh \(ery High Floyv on the bioreactor inlet liquid. Implemgnt a
CL3003 FT 3003 01 LIM HH REAL 400528 0.2 time for triggering alarm (5min).. Compared to the set point
Uh ng F!ow on the biqreactor inlet liquid. Implemgnt a time for
CL3003 FT 3003 01 LIM L REAL 400530 -0.1 triggering alarm (5min).. Compared to the set point
Uh Very_Low_FIow on the b_ioreactor inlet liquid. Implem_ent atime
CL3003 FT 3003 01 _LIM_LL REAL 400532 -0.2 for triggering alarm (5min).. Compared to the set point
Uh Used to configure the flow of the Bioreactor inlet liquid in
CL3003 FT_3003_01_SP REAL 400208 0 automatic mode
CL3003 PP_3003_01_SP REAL 400078 0 % Used to define the speed of PP_3003 01
CL3003 PT_3003_01 LIM_H REAL 400534 45 Mbar High Flow on the bioreactor inlet liquid
Very High Flow on the bioreactor inlet liquid. The maximum
Mbar | admissible pressure for the membrane has to be confirmed
CL3003 PT_3003 01_LIM_HH REAL 400536 50 by Enrique
CL3003 PT_3003_01 LIM_L REAL 400538 5 Mbar Low Flow on the bioreactor inlet liquid
Very Low Flow on the bioreactor inlet liquid. The minimum
Mbar | admissible pressure for the membrane has to be confirmed
CL3003 PT 3003 01 LIM LL REAL | 400540 0 by Enrique
% High speed on the bioreactor blender (Compared to the set
CL3004 BLE_3004 01 LIM_H REAL 400542 5 point)
% Loyv speed on the bioreactor blender (Compared to the set
CL3004 BLE 3004 01 LIM L REAL 400544 -5 point)
%
CL3004 BLE_3004_01_SP REAL 400084 0 Used to define the speed of BLE_3004_01
< Compared to the set point. High Temperature in the
CL3005 TT 3005 01 _LIM_H REAL 400546 1 bioreactor
< Compared to the set point. Very High Temperature in the
CL3005 TT 3005 01 LIM_HH REAL | 400548 4 bioreactor
< Compared to the set point. High Temperature in the
CL3005 TT 3005 01 LIM_L REAL 400550 -1 bioreactor
< Compared to the set point. Very High Temperature in the
CL3005 TT 3005 01 LIM_LL REAL 400552 -4 bioreactor
< Compared to the set point. High Temperature in the
CL3005 TT_3005_02_LIM_H REAL 400554 1 bioreactor Jacket
< Compared to the set point. Very High Temperature in the
CL3005 TT_3005_02_LIM_HH REAL 400556 4 bioreactor Jacket
< Compared to the set point. High Temperature in the
CL3005 TT 3005 _02_LIM_L REAL 400558 -1 bioreactor Jacket
< Compared to the set point. Very High Temperature in the
CL3005 TT_3005 02_LIM_LL REAL 400560 -4 bioreactor Jacket
CL3005 TT_3005_SP REAL 400088 28 T Used to define the temperature set point of the bioreactor
CL3006 CL3006_BioreactorLevel SP REAL 400168 12 L Used to define the level Set Point of the Bioreactor
CL3006 CL3006_ControlLoop_Mode INT 400245 0 B Mode Selector (OFF/Auto)
CL3006 LT _3006 01 LIM_H REAL 400704 12.2 L High Level in Bioreactor. Need a sensor calibration
Very High Level in Bioreactor. after calibration of the sensor,
L we will define the HH level threshold similar to the level
CL3006 LT 3006 01 LIM HH REAL 400562 12.3 switch High
Low Level in Bioreactor. This alarm should be linked to the
L recirculation line and also to the output liquid flow line. the
CL3006 LT_3006_01_LIM_L REAL 400706 11.3 alarm is triggered when the level decrease to the limit of
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(;’_%Zt;OI variable type | address i,n;ﬂ;l Unit | comments
these entering pipe.. Need a sensor calibration
Very Low Level in Bioreactor. This alarm should be linked
L with the bioreactor sensor positionning to prevent bad
CL3006 LT_3006 01 LIM_LL REAL 400564 11.2 mesurement.. Need a sensor calibration
CL3007 CL3007_Pressure_Threshold REAL 400216 80 Mbar Threshold which triggers the bioreactor pressure releasing
Mbar TO BE CONFIRMED BY UAB. High differential pressure in
CL3007 DPT 3007 01 LIM H REAL 400574 200 the bioreactor
Mbar TO BE CONFIRMED BY UAB. Very High differential pressure
CL3007 DPT 3007 01 LIM HH REAL 400576 500 in the bioreactor
Mbar Do a test with only beeds to see the DP, then the threshold
CL3007 DPT_3007 01 _LIM_L REAL 400578 0 will be this DP. Low differential pressure in the bioreactor
CL3007 DPT 3007 _01_LIM_LL REAL 400580 0 Mbar Very Low differential pressure in the bioreactor
CL3007 PT 3007 01 _LIM H REAL 400566 100 Mbar High pressure in the bioreactor. (fix value)
CL3007 PT 3007 01_LIM_HH REAL 400568 200 Mbar Very High pressure in the bioreactor. (fix value)
Mbar The alarm is triggered after 1min/. Low pressure in the
CL3007 PT 3007 01 LIM L REAL 400570 -20 bioreactor. (Compared to SP)
CL3007 PT_3007_01 LIM_LL REAL 400572 0 Mbar Very Low pressure in the bioreactor. (fix value)
CL3007 PT 3007 01_SP REAL 400214 50 Mbar Set Point of the Controller managing the bioreactor pressure
CL3008 CL3008_ControlLoop _Mode INT 400235 0 B Mode Selector (OFF/Manu/Auto)
CL3008 CL3008_DeadZone REAL 400106 0.1 B Used to define the Dead Zone of the pH bioreactor
CL3008 CL3008 pH LIM_H REAL 400582 0.1 B High pH in the Bioreactor. Compared to the set point
CL3008 CL3008_pH_LIM_HH REAL 400584 0.5 B Very High pH in the Bioreactor. Compared to the set point
CL3008 CL3008 pH LIM L REAL 400586 -0.1 B Low pH in the Bioreactor. Compared to the set point
CL3008 CL3008_pH_LIM_LL REAL 400588 -0.5 B Very Low pH in the Bioreactor. Compared to the set point
) Define the pH mode for bioreactor pH control (1-Only CO2 /
CL3008 CL3008_pH_Mode INT 400247 2 2-CO2 and BASE / 3-CO2 is fixed and ACID+BASE)
) Define the pH probe used for the Control. (O=Average / 1 =
CL3008 CL3008_pH_selector INT 400248 0 AT 3008 _01/2 = AT _3008_02)
CL3008 CL3008_pH_SP REAL 400104 8 B Used to define the pH set point of the bioreactor
) The alarm is permanently checking the sensor deviation.
CL3008 CL3008_SENSOR_DEVIATION_LIM REAL 400708 0.5 Even if you choose only one of the two pH sensors
CL3008 FQRC_3008_01_LIM_H REAL 400710 20 Mi/min High Flow in the CO2 GAS Mass Flow Controller
cL3008 | FORC 3008 01 LIM HH REAL | 400712 50 [ MVMIN | very High Flow in the CO2 GAS Mass Flow Controller
CL3008 | FORC 3008 01 LIM L REAL | 400714 20 [MVMIn || 5w Flow in the GAS CO2 Mass Flow Controller
CL3008 | FORC 3008 01 LIM LL ReAL | 400716 | -50 [ MVMIn | very Low Flow in the CO2 GAS Mass Flow Controller
Mi/min Used to define the opening Set point of the mass flow
CL3008 FQRC_3008 01_OP REAL 400206 0 controller valve in manual mode
CL3008 PP 3008 01_OP TIME UDINT | 400061 0 S Define the injection time of the ACID pump in Manual mode
CL3008 PP_3008_02_OP_TIME UDINT | 400063 0 S Define the injection time of the BASE pump in Manual mode
CL3008 WIT_3008_01_LIM_L REAL 400590 1 Kg Low Level in the ACID tank
CL3008 WIT 3008 01 LIM LL REAL 400592 0.5 Kg Very Low Level in the ACID tank
CL3008 WIT_3008 02 _LIM_L REAL 400594 1 Kg Low Level in the BASE tank
CL3008 WIT 3008 02 LIM LL REAL 400596 0.5 Kg Very Low Level in the BASE tank
% High percentage of Dissolved Oxygen. Compared to the set
CL3009 AT _3009_LIM_H REAL 400598 10 0 point
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(;’_%Zt;OI variable type | address i,n;ﬂ;l Unit | comments
% Very High percentage of Dissolved Oxygen. Compared to the
CL3009 AT_3009_LIM_HH REAL 400600 20 set point
% Low percentage of Dissolved Oxygen. Compared to the set
CL3009 AT_3009 LIM_L REAL 400602 -20 point
% Very Low percentage of Dissolved Oxygen. Compared to the
CL3009 AT 3009 LIM_LL REAL 400604 -40 set point
CL3009 CL3009_ControlLoop_Mode INT 400236 0 B Mode Selector (OFF/Manu/Auto)
Define the DO2 probe used for the Control. (0=Average / 1 =
CL3009 CL3009_DO2_selector INT 400249 0 ) AT_3009 01/2=AT_3009 02)
% Used to define the Set point of the Dissolved Oxygen in
CL3009 CL3009 _DO2_SP REAL 400172 0 automatic mode (Controller set point)
The alarm is permanently checking the sensor deviation.
% Even if you choose only one of the two dissolve dioxygen
CL3009 CL3009_SENSOR_DEVIATION_LIM REAL 400734 5 Sensors
Mi/min High Flow in the O2 GAS Mass Flow Controller. Compared to
CL3009 FQRC_3009 01 _LIM_H REAL 400718 100 the set point asked by the predictive controller
MU/min Very High Flow in th_e 02 GAS Mass _FI_ow Controller.
CL3009 FQRC_3009 01_LIM_HH REAL 400720 300 Compared to the set point asked by the predictive controller
Mi/min Low Flow _in the GAS 02 Mass_ F_Iow Controller. Compared to
CL3009 FQRC 3009 01 LIM L REAL 400722 -100 the set point asked by the predictive controller
MU/min Very Low Flow in th_e 02 GAS Mass _Fl_ow Controller.
CL3009 FQRC 3009 01 LIM LL REAL 400724 -300 Compared to the set point asked by the predictive controller
Mi/min Used to define the opening Set point of the mass flow
CL3009 FQRC_3009_01_OP REAL 400120 0 controller valve in manual mode
CL3009 FQRC_3009 01 _SP REAL 400190 0 MUmin Flow Control Valve non sterile gas (02)
CL3010 | AT 3010 LIM H REAL | 400606| 7.5 HS/eM | igh Electro Conductivity in the Bioreactor
CL3010 AT 3010 _LIM_HH REAL 400608 9 HS/em Very High Electro Conductivity in the Bioreactor
CL3010 | AT 3010 LIM L REAL | 200610 45 | PSM | Low Electro Conductivity in the Bioreactor
CL3010 AT _3010_LIM_LL REAL 400612 3 HS/em Very Low Electro Conductivity in the Bioreactor
CL3011 | CL3011 N2 FQRC MAX REAL 3000 | MYMIN {124 linked to the calculation of the controller max limit.
MU/min High Flow in the N2 GAS Mass Flow Controller. Compared to
CL3011 FQRC 3011 01 _LIM H REAL 400694 100 the set point
Mi/min Very High Flow in the N2 GAS Mass Flow Controller.
CL3011 FQRC_3011 01_LIM_HH REAL 400696 300 Compared to the set point
Mi/min Low FIowAin the GAS N2 Mass Flow Controller. Compared to
CL3011 FQRC 3011 01 LIM L REAL | 400698 | -100 the set point
Mi/min Very Low Flow in th_e N2 GAS Mass Flow Controller.
CL3011 FQRC_3011 01 LIM LL REAL 400700 | -300 Compared to the set point
MU/min Used to define the opening Set point of the mass flow
CL3011 FQRC 3011 01 OP REAL 400132 0 controller valve in manual mode
Mi/min High Flow in_ the GAS MIX Mass Flow Controller. Compared
CL3011 FQRC 3011 02 _LIM_H REAL 400726 100 to the set point
MU/min Very High Flow in the GAS MIX Mass Flow Controller.
CL3011 FQRC_3011_02_LIM_HH REAL 400728 300 Compared to the set point
Mi/min Low Flow inl the GAS MIX Mass Flow Controller. Compared
CL3011 FQRC_3011 02 _LIM_L REAL 400730 -100 to the set point
Mi/min Very Low Flow in the GAS MIX Mass Flow Controller.
CL3011 FQRC_3011 02 _LIM LL REAL 400732 -300 Compared to the set point
Mi/min Used to define the opening Set point of the mass flow
CL3011 FQRC 3011 02 OP REAL 400134 0 controller valve in manual mode
CL3011 PT 3011 01 LIM_H REAL 400614 100 Mbar High pressure in the gas loop system
CL3011 PT 3011 01_LIM_HH REAL 400616 500 Mbar Very High pressure in the gas loop system
Need to be tested by sherpa. If the threshold is too high, we
Mbar | can decrease to 30 or 20. Low pressure in the gas loop
CL3011 PT 3011 01 LIM L REAL 400618 40 system
CL3011 PT 3011 01 _LIM_LL REAL 400620 0 Mbar Very Low pressure in the gas loop system
< To be confirmed by UAB when the reactor will be in nominal
CL3012 TT 3012 01 LIM H REAL 400622 11 work. High Temperature in the Gas Cooling system
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(;’_%Zt;OI variable type | address i,n;ﬂ;l Unit | comments
< To be confirmed by UAB when the reactor will be in nominal
CL3012 TT_3012 01 _LIM_HH REAL 400624 20 work. Very High Temperature in the Gas Cooling system
< To be confirmed by UAB when the reactor will be in nominal
CL3012 TT_ 3012 01_LIM_L REAL 400626 9 work. Low Temperature in the Gas Cooling system
< To be confirmed by UAB when the reactor will be in nominal
CL3012 TT 3012 01 LIM LL REAL 400628 8 work. Very Low Temperature in the Gas Cooling system
CL3013 AT _3013 01_LIM_H REAL 400630 100 mg/L High level AMMONIA
CL3013 AT 3013 01_LIM_HH REAL 400632 400 mg/L Very High level AMMONIA
CL3013 AT_3013 02_LIM_H REAL 400638 500 mg/L High level of NITRATE
CL3013 | AT 3013 02 LIM_HH REAL | 400640 | 600 MI/L | very High level of NITRATE
CL3013 | AT_3013 02 LIM_L REAL | 400642 | 300 ML | Low level of NITRATE
CL3013 AT 3013 02 LIM LL REAL | 400644 | 250 mg/L Very Lowlevel of NITRATE
CL3013 | AT 3013 03 LIM H REAL | 400646| 0.5 MI/L | High level of NITRITE
CL3013 AT_3013 03_LIM_HH REAL 400648 20 mg/L Very High level of NITRITE
min AUTOMATIC MODE ONLY / Configuration time in minute
CL3013 CL3013_NH4 Analysis_Time_CFG UINT 400250 30 between two start analysis function (NH4+ analyzer)
AUTOMATIC MODE ONLY / Configuration time (in
CL3013 CL3013_NH4 Calibration_Time CFG | UINT 400252 24 hour | hour)between two Calibration function (NH4+ analyzer)
CL3013 CL3013_NH4_ControlLoop_Mode INT 400238 0 B NH4 Analyzer Mode Selector (OFF/Manu/Auto)
min AUTOMATIC MODE ONLY / Configuration time in minute
CL3013 CL3013_NO2_Analysis_Time_CFG UINT 400258 30 between two start analysis function (NO2- analyzer)
CL3013 CL3013_NO2_ControlLoop_Mode INT 400274 0 ) NO2 Analyzer Mode Selector (OFF/Manu/Auto)
min AUTOMATIC MODE ONLY / Configuration time in minute
CL3013 CL3013_NO3_Analysis_Time_CFG UINT 400254 30 between two start analysis function (NO3- analyzer)
AUTOMATIC MODE ONLY / Configuration time (in hour)
CL3013 CL3013_NO3_Calibration_Time_CFG | UINT 400256 24 hour | between two Calibration function (NO3- analyzer)
CL3013 CL3013_NO3_ControlLoop Mode INT 400273 0 B NO3 Analyzer Mode Selector (OFF/Manu/Auto)
CL3015 CL3015_ControlLoop_Mode INT 400239 0 B Mode Selector (OFF/Manu/Auto)
CL3016 CL3016_ControlLoop_Mode INT 400240 0 B Mode Selector (OFF/Manu/Auto)
CL3017 CL3017_ControlLoop_Mode INT 400241 0 B Mode Selector (OFF/Manu/Auto)
L/hour Used to define the flow set point of the recirculation loop in
CL3017 CL3017_FLOW_SP REAL 400176 3.6 automatic mode
L/hour Compared to the set point. The time for triggering the alarm
CL3017 FT 3017 01_LIM_H REAL 400662 0.1 1min. High Flow in the Recirculation Loop
Uhour Compared to the set point. The time for triggering the alarm
CL3017 FT 3017 _01_LIM_HH REAL 400664 0.2 1min. Very High Flow in the recirculation Loop
Uhour Compared to the set point. The time for triggering the alarm
CL3017 FT 3017 01 LIM L REAL 400666 -0.1 1min. Low Flow in the Recirculation Loop
Uhour Compared to the set point. The time for triggering the alarm
CL3017 FT 3017 01 LIM_LL REAL 400668 -0.2 1min. Very Low Flow in the Recirculation Loop
% Used to define the speed of the peristaltic pump in manual
CL3017 PP 3017 01 SP REAL | 400150 0 ° | mode
CL3018 CL3018_ControlLoop _Mode INT 400242 0 B Mode Selector (OFF/Manu/Auto)
CL3018 CL3018_FLOW_SP REAL 400170 0 L/hour Used to define the Set Point of the flow in Automatic mode
Lhour Compared to the set point and triggered after 1 min. action is
CL3018 FT_3018 01 LIM_H REAL 400670 0.1 done in level control. High Flow in outlet liquid Loop
L/hour Compared to the set point and triggered after 1 min. action is
CL3018 FT_3018 01 LIM_HH REAL 400672 0.2 done in level control. Very High flow in outlet liquid Loop
L/hour Compared to the set point and triggered after 1 min. action is
CL3018 FT 3018 01 LIM L REAL 400674 -0.1 done in level control. Low Flow in outlet liquid Loop
L/hour Compared to the set point and triggered after 1 min. action is
CL3018 FT_3018 01 LIM_LL REAL 400676 -0.2 done in level control. Very Low Flow in outlet liquid Loop
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Control ) Initial .
Loop variable type | address o Unit | comments

% Used to define the speed of the peristatic pump in manual
CL3018 PP 3018 01 SP REAL | 400154 0 ° | mode
CL3020 CL3020_ControlLoop_Mode INT 400243 0 B Mode Selector (OFF/Manu/Auto)

< Compared to the set point. High temperature in the effluent
CL3020 TT 3020 01 LIM H REAL | 400678 1 Tank

< Compared to the set point. Very High temperature in the
CL3020 TT_3020_01_LIM_HH REAL 400680 2 effluent Tank

< Compared to the set point. Low Temperature in the effluent
CL3020 TT 3020 01 _LIM_L REAL 400682 -1 Tank

< Compared to the set point. Very Low Temperature in the
CL3020 TT_3020 01 LIM_LL REAL 400684 -2 effluent Tank
CL3020 TT_3020_01_SP REAL 400160 10 T Used to define the temperature set point of effluent tank
CL3021 LT 3021 01 _LIM_H REAL 400686 30 L High level on Effluent tank
CL3021 LT 3021 01 LIM HH REAL 400688 34 L Very High level on Effluent tank
CL3021 LT 3021 01 _LIM_L REAL 400690 6 L Low level in Effluent Tank
CL3021 LT 3021 01 _LIM_LL REAL 400692 3 L Very Low in Effluent Tank
CL3021 LT_3021_01 _MAX REAL 41.607 L Range max for the Effluent Level transmitter
CL3021 LT 3021 _01 MIN REAL 1.551 L Range min for Effluent Level transmitter
CL3022 CL3022_ControlLoop_Mode INT 400244 0 B Mode Selector (OFF/Manu/Auto)
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2.1. Control levels

4 levels for the control are commonly used:

>

>
>
>
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Clll : SW Description

Level O control: ancillaries, local regulations

Level 1 control: dynamic control

Level 2 control: static/dynamic optimisation

Level 3 control: planning, sequencing and scheduling.

Different Levels of Model are developed:
Process model including Process, Sensors and Actuators
Control Model: for the Controller and including Local (level 0), subsystem and
system (level 1 and 2) control laws.

Process
Process model
Actuators Sensors
Subsystem level 1 Control model
System level 2
Data SUP. Commanding Supervision
Mgt.
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Hereafter the list of the control loops as programmed in the PLC. It corresponds

to the different sections in the software

Control Loop Control Loop Name Location FBD_Name

3000 Influent General. Influent CL3000_Influent_General

3001 Influent Temperature Control. Influent CL3001_Influent_Temp_Control
3002 Influent Level Control Influent CL3002_Influent_Level_Control
3003 Inlet Liquid Control Bioreactor | CL3003_Inlet_Liquid_Control
3004 Bioreactor General Bioreactor | | 3004_Bioreactor_General

3005 Bioreactor Temperature Control Bioreactor | ¢| 3005_Bioreactor_Temp_Control
3006 Bioreactor Level Control Bioreactor | c|.3006_Bioreactor_Level_Control
3007 Bioreactor Pressure Control Bioreactor | c|.3007_Bioreactor_Pressu_Control
3008 Bioreactor pH Control Bioreactor | c| 3008_Bioreactor_pH_Control
3009 Bioreactor DO2 Bioreactor | | 3009 _Bioreactor_DO2_Control
3010 Bioreactor EC Control Bioreactor | ¢|.3010_Bioreactor_EC_Control
3011 Gas Loop Bioreactor | c| 3011 Gas_Loop

3012 Gas Temperature Bioreactor | | 3012_Gas_Temperature

3013 Analysis of Liquid Bioreactor | ¢|3013_Analysis_of_liquid

3014 Biomass Control Bioreactor | c.3014 Biomass_Control

3015 Backwashing Bioreactor | c| 3015_Backwashing

3016 Gaz Pulse Bioreactor | c|.3016_Gas_Pulse

3017 Liquid Recirculation Bioreactor | ¢|.3017_Liquid_Recirculation
3018 Outlet liquid Control Bioreactor | c| 3018 Outlet_Liquid_Control
3019 Effluent General Effluent N/A

3020 Effluent Temperature Effluent CL3020_Effluent_Temperature
3021 Effluent Level Effluent CL3021_Effluent_Level

3022 Foam Control Bioreactor | CL3022_Foam_Control

3023 Sterilisation Influent N/A

Figure 1: Control loop definition

This document is confidential property of the MELISSA partners and shall not be used,
duplicated, modified or transmitted without their authorization 23
Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA




MELiISSA MEL|SSA
()

Clll : SW Description
2.3. Influent General (CL3000)

2.3.1.Function

At this step of the project, the connexion between Cll and Clll does not exist.
Nevertheless, the equipment address and control is already predefined in the
PLC program.

PLC Section name Equipment tag Type Address Comment
Mode Selector (Will be not active until
CL3000_Influent_General | CL3000_ControlLoop_Mode | INT 400230 the Cll arrive in the MPP)
CL3000_Influent_General | PP_3000_01_OP BOOL| 000049 Used to start or stop the pump in
= = = - = manual mode
CL3000_Influent_General | PP_3000_01_MV DO 000031 Bxisting pump fogleed'”g D03 from

Figure 2: Influent General — EQUIPMENT / OPERATOR | NPUTS
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2.4. Influent Temperature Control (CL3001)

CULTURE

MEDIUM

PP_3000_01
UAB SS

WATER

2.4.1.Function

Before entering inside the bioreactor, the liquid is maintained to a low
temperature. This is done by MPP cold water utilities. The cold water circulates
inside the Influent jacket. A boolean valve manages the circulation. Even if the

current MPP utilities do not permit to reach, up to now, the required ideal set

point (4C), a controller maintains the temperature to the minimum reachable
temperature (around 10<C).

PLC Section name Equipment tag Type Address |[Comment
CL3001_Influent_Temp_Control | SV_3001_01_MV DI 000019 | Temperature Control Valve
CL3001_Influent_Temp_Control | SV_3001_01_FB DO 100025 | Temperature Control Valve Feedback
CL3001_Influent_Temp_Control | TT_3001_01 Al ->REAL | 400072 | Temperature element + transmitter

Figure 3 : Feeding tank Temperature Control — EQUIP MENTS
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PLC Section name Equipment tag Type | Address | Comment
CL3001_Influent_Temp_Control | CL3001_ControlLoop_Mode | INT | 400231 | Mode Selector (OFF/Manu/Auto)
CL3001_Influent_Temp_Control | SV_3001_01_OP BOOL | 000050 |open/ close valve SV_3001_01
CL3001_Influent_Temp_Control | TT_3001_01_SP REAL | 400074 | Temperature set point of influent tank

Figure 4 : Feeding tank Temperature Control - OPERA TOR INPUTS

2.4.1.1. Controller

Influent temperature
measurement

—_—

R

Influent temperature
Setpoint

CL300_TUNE. TS [=—

Controller

PV

SV_3001_01

A predictive block “SF1” controls the Influent temperature (for more details on the
block, see annex B). The signal is then converted into time by a PWM block
because the controlled equipment is a Boolean valve. For more details on PWM

block, see annex G.

INFLUENT TBMPERATURE CONTROLLER

FBIS 4(1)
SAPLETM
INTERWEL 0 FBILSZ(2)
—| DELSCANS PCR_5F1

FBI S 5037

1#100ms [=——

EN
CL3001 _|NIT[=—— INIT
TT_2000_01 5=—ro PV i

TT_30071_01 8P [— SF I

cLzo01 ¥ =—— RCPY ERR
CL3001_IRiP [=— IMP
CLE01_TUHE [=— TUHE
CL3007_Likd [=— LIM

ENO

SA0lP LETRA

INTERWAL 0
DELSCANS

FBIS 304

CL3001_PCR_Flaginit [=—a hiaN
0.0 E=—yq ThiaH

—L=CLa001_SF1_ERR

\ Controller

PWM

FBI 5 108

OPMDBOOL

2.4.1.2. Controller initialization

P

EH END — CL2001 _ControlLoop_hode [>——][$ELEC our
% o=——|aFF
N _r  v¥_pos AUTO
—=-CLE00 1 I CLE001_PARAPUM [=——y PARA Y_NEG {— 84 3001_01_0P [—— |MAN

—t=sn 3001_01_hv

When the operator decides to switch in automatic mode, the controller is
initialized during the sample time (see controller parameters).
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When operator change from OFF f hiBnual mode to Actomatic mode,
the PCR is initiglised during the time defined by "Tune! TS

CL2001_Control Loop_hade [——

SE(R)

INT_TO_mO0L

r=CL300M_PCR_Flagenit

FBI S 7(7) FBI S 8039
R_TRIG TOF
Clk @ IN 0 ——{=CL001_INIT
CLa001_TUMETS=—PFT  ET |—
2.4.1.3. Controller parameter
PCR PROCESS
Controlled DEAD ZTR
Variable CONTROLER |5~ Zone Control |PWM SAMPLETM VALUE SET POINT
TYPE (input)
CL3001_PARAPWM
t_period : 100ms
t_pause : Os
SV 3001 01 |SF1 NO NO t_brake : Os CL3001_TUNE.TS |TT 3001 OL1|TT 3001 01 SP
- - t_min : 100ms - - - - — =
t_max: 1s
up_pos : 1
up_neg: 0
INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)
CL3001_LIM
KM :-4.21 TS:10s Y_MIN: 0
M - 5705 H: 108 Y MIN: 1 NO NO CL3001_Y SV_3001_01_MV
DM :130s TRBF : 30m YRATE: 10
2.4.2.Alarms and Thresholds
Alarm tag Name type Address description
SV_3001 01_A BOOL 000051 Valve in alarm / No feed back received
TT_3001_01_AH BOOL 000052 High temperature alarm in influent tank
TT_3001_01_AHH BOOL 000053 Very high temperature alarm in influent tank
TT_3001_01_AL BOOL 000054 Low temperature alarm in influent tank
TT_3001_01_ALL BOOL 000055 Very low temperature alarm in influent tank
TT_3001_01_ERR BOOL 000056 Inlet Vessel Temp. Sensor Link Error
Figure 5 : Feeding tank Temperature Control — ALARM S
This document is confidential property of the MELISSA partners and shall not be used,
duplicated, modified or transmitted without their authorization 27

Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA




MELiISSA

MEL|SSA
|

Clll : SW Description

Threshold tag name

Type

Address

Value

Unit

Action

TT_3001_01 LIM_H

REAL

400512

(°C)

Displays an alarm on the HMI
Compared to the set point
only in automatic mode

TT_3001_01_LIM_HH

REAL

400514

(°C)

Displays an alarm on the HMI
Compared to the set point
only in automatic mode

TT_3001_01_LIM_L

REAL

400516

(°C)

Displays an alarm on the HMI
Compared to the set point
only in automatic mode

TT_3001_01_LIM_LL

REAL

400518

-2

(°C)

Displays an alarm on the HMI
Compared to the set point
only in automatic mode

Figure 6 : Feeding tank Temperature Control - THRES HOLD
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2.5. Influent Level Control (CL3002)

CULTURE
MEDIUM

HV_3001_01

HV13001_02",
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2.5.1.Function

The objective of this control loop is to supervise the Influent Level. It manages
the alarms linked to the Low/LowLow and High/HighHigh levels.

There is no associated button in the HMI as the levels are monitored
permanently.

Feeding tank Old
Level range
(0->30) REAL VOLUME (L)
0.3
1.84 5
5.71 10
9.7 15
13.67 20
17.36 25
21.23 30
25.14 35

y = 1.3486x + 1.4937
R2 = 0.9946

Following the level test, a correlation law is deducted between the measurement
(0 / 30) and the real volume.
So the influent tank level probe range is from 1.4937 to 1.4937+30*1.3486.
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LITRES

40

35

30

20

15

10

REAL VOLUME (L)

y=13352%+ 1551

R*= 0.597

/

s REAL VO LUMIE (L)

7 Linéaire (REAL VOLLUIME (L)}

5 10 15

{0/30)
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PLC Section name Equipment tag Type Address Comment
CL3002_Influent_Level_Control | LSL_3002_01 DI 100021 | Level switch (Vibrating horizontal)
CL3002_Influent_Level_Control | LSL_3002_02 DI 100022 | Level switch (Vibrating horizontal)
CL3002_Influent_Level_Control | LT_3002_01 Al->REAL 400076 | Level transmitter (capacitive)

Figure 7: Influent Level - EQUIPMENTS

There is no OPERATOR INPUTS for this control loop
2.5.2.Block Diagram

No Block Diagram associated

2.5.3.Alarms and Threshold

Alarm tag Name type Address description

LSL_3002_01_A BOOL 000271 The alarm is triggered after 10s

LSL_3002_02_A BOOL 000272 The alarm is triggered after 10s

LT_3002_01_AH BOOL 000057 High level in Influent Tank

LT 3002 01 AHH BOOL 000058 \_/ery High Level in the Influent Tank

= - = fix value

LT_3002_01 AL BOOL 000241 Very low Level in the Influent Tank
Very low Level in the Influent Tank

LT_3002_01_ALL BOOL 000059 Stop the control loop 3003  (pump
PP_3003_01)

LT_3002_01_ERR BOOL 000060 SET if the wire is broken

Figure 8: Influent Level - ALARMS
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Threshold tag name Type \ddress Value Uit ACTION
LT_3002_01_LIM_H REAL | 400520 30 LITRE . fix value
Displays an alarm on the HMI
fix value
LT _3002_01 LIM_HH REAL | 400522 34 LITRE Displays an alarm on the HMI / depends on
the futur link between ClIl and ClII.
LT 3002 01 LIM L REAL | 400702 6 LITRE . fix value
= — == Displays an alarm on the HMI
fix value
LT_3002_01_LIM_LL REAL | 400524 3 LITRE Stop the control loop 3003  (pump
PP_3003_01)

Figure 9: Influent Level - THRESHOLD
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2.6. Inlet Liquid Flow (CL3003)

[ N%0 Njig NZ WD
N18
N17 N23
g~
N1 L N
N28|
RCIll
N 14 | N24
N15 N
I
| Inos N10)
1 N30
-
H
N7 o
2x3
sensors
(Ingold
port) N4
1
2
c/c1 Lnos NOB
E‘ N3z
N
N
HY_3015. N%
oisp[ JlIS
QCC_3015_0'
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2.6.1.Function

Important point:

At the Current time (2010/10/04), Actions linked to the “PT_3003 01 _AHH"
and “PT_3003_01 ALL (both stop the inlet pump PP_30 03_01) are not
operational.

As the thresholds are not confirmed, the actions ar e disconnected.

The aim of this loop is to control the flow of medium from influent tank to the
bioreactor.

PLC Section name Equipment tag Type Address | Comment

N Peristaltic Pump, variable speed (feed
CL3003_lInlet_Liquid_Control | PP_3003_01_MV1 DO 000045 C01), On/Off
CL3003_Inlet_Liquid_Control | PP_3003_01_MV?2 REAL->AO | 400198 ggrl'fta't'c Pump, variable speed (feed

- Peristaltic Pump, ROTATION
CL3003_lInlet_Liquid_Control | PP_3003_01_MV3 DO 000046 DIRECTION
CL3003_Inlet_Liquid_Control | FT_3003_01 Al->REAL 400080 | Flow element + transmitter (feed)
CL3003_Inlet_Liquid_Control | PT_3003_01 Al->REAL 400082 | Pressure transmitter

Figure 10: Inlet Liquid Flow — EQUIPMENT
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PLC Section hame tag Type Address Comment
- Mode Selector
CL3003_lInlet_Liquid_Control | CL3003_ControlLoop_Mode INT 400232 (OFF/Manu/Auto)
CL3003_Inlet_Liquid_Control | PP_3003_01_OP BOOL | o00oos1 | Used tostartor stop the pump
- = - = - = in manual mode
- Used to define the speed of
CL3003_lInlet_Liquid_Control | PP_3003_01_SP REAL 400078 PP 3003 01
- Used to define the direction of
CL3003_lInlet_Liquid_Control | PP_3003_01_DIR BOOL 000062 PP_3003 01( CW / CCW)
Used to configure the flow of
CL3003_lInlet_Liquid_Control | FT_3003_01_SP REAL 400208 the Bioreactor inlet liquid in
automatic mode

Figure 11: Inlet liquid Flow - OPERATOR INPUT

2.6.2.Block Diagram

2.6.2.1.1. Controller

e

Flow =et point

—_—

Controller

—_— | Pump speed

The control is done by the Predictive control block EF1 (Simple predictive
controller for first order process) (See annex C). An internal model represents
the flow function of the pump speed. Depending of this model, the controller will
adjust the flow with the pump speed to maintain the desired set point.

The flow control depends on the mode selected by the operator:
» OFF mode:

> MAN mode:

The pump is switched OFF

and define the speed of the pump

The user can decide to switch ON the pump
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» AUTO mode: The controller adjusts the pump to satisfy the
flow set point

FBI_T_5(4)

OFMDBOOL
. C£L3002_ControlLoop_Mode [=——]|SELEC  OUT || —{=FF_s003_04_t1 -
7 z2(1) . 0 [=—| OFF .
SAMPLETM : Controller 1 =—[#UTO
. PR_5003_01_0P || Man . . .
CL3003 TUNE.TS [——] INTERVAL 0 . Start/Stop
. —{ DELSCANS . )
| ) . FBI7 3(3)
OPMDREAL
FBI_7_1¢2) : :
PER_EF1 . CLE003_ControlLoop_Mode [-=—|| SELEC ouT |—i=pp_z00z_o1_mvz -
EN END | . 0.0 ——]||OFF .
CLI003_INIT [—r] INIT AUTO
------- FT_3003_01 [, PV v befecizooz - - - - . FP_3003_01_sP L] MaN ... Speed ..
FT_2003_01_8F [>— 5P IMY [ =CLa002_ My
. CLB003_v[-—| REPY  SP_GSTR |—
—FF SPLR_FL | .
CLA002_IMP [>— IMP ERR |—{=-CL300Z_EF1_ERR -
- £L3003_TUNE -— TUNE .
L3003 LIM[m=—o LIM
—] SELF_CMF . .
— SPLR_VAL .
. | sPLR_IMP . F.22(20)
....... P oy Y MOVE | . .. .. . Direction -
CLA3003_PCR_Flaginit=—0f MAN .
. 0.0[=—— YhAN . o= —L=PFP_3003_01_Mv3

2.6.2.1.2. Controller initialization
When the operator decides to switch to the automatic mode, the controller is
initialized during the sample time (see controller parameters)

When oparatar chan‘ge from OFF / Manual mode to Automatic mode,
the PCR iz initialized during the time defined by "Tune TS".

FE0CATY
INT_TO_BOOL

CL3003_ControlLoop_Mode [—o7 I=-CL3003_PCR_Flagdinit

FBI7_21(18) : FBI7 220193

.......................... R_TRIE e TOF PR
CLK ] IN Q —=CL3003_INIT
. CL300Z_TUME.TS[>=—— FT ET —
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2.6.2.1.3. Controller parameters

PCR PROCESS

Controlled DEAD |ZTR

\Variable CONTROLER ZONE |Zone Control PWM [SAMPLETM VALUE SET POINT
TYPE (input)

Pump speed of inlet
flow EF1 NO NO NO CL3003_TUNE.TS|FT_3003_01 FT_3003_01_SP
(PP_3003_01_MV2)

INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)

CL3003_LIM
KM : 0.06 TS :100ms YMIN : 0
T™ © 1,35 H - 100ms YMAX : 100 NO NO CL3003_Y PP_3003_01_MV2
DM : Os TRBF : 4s YRATE : 100

2.6.3.Alarm and Threshold

Alarm tag Name type Address description

High Flow on the bioreactor inlet liquid

FT_3003_01_AH BOOL 000063 h : ) )
- - = Implement a time for triggering alarm (5min).

Very High Flow on the bioreactor inlet liquid
FT_3003_01_AHH BOOL 000064 Implement a time for triggering alarm (5min).
Stop the control loop 3003  (pump PP_3003_01)

Low Flow on the bioreactor inlet liquid
FT_3003_01_AL BOOL 000065 Implement a time for triggering alarm (5min).
Compared to the set point

Very Low Flow on the bioreactor inlet liquid

FT_3003_01_ALL BOOL 000066 Implement a time for triggering alarm (5min).
Compared to the set point

FT_3003_01_ERR BOOL 000067 SET if the wire is broken

PT_3003_01_AH BOOL 000228 High Flow on the bioreactor inlet liquid

PT_3003_01_AHH BOOL 000229 Very High Flow on the bioreactor inlet liquid

Stop the control loop 3003 (pump PP_3003_01)

PT_3003_01_AL BOOL 000230 Low Flow on the bioreactor inlet liquid

Very Low Flow on the bioreactor inlet liquid

PT_3003_01_ALL BOOL 000231 Stop the control loop 3003 (pump PP_3003_01)

PT_3003_01_ERR BOOL 000068 SET if the wire is broken

Figure 12: Inlet Liquid Flow — ALARM
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Threshold tag name Type Address Malue  Upit Action
Displays an alarm on the HMI
FT_3003_01_LIM_H REAL | 400526 0.1 (L/h) Compared to the set point
only in automatic mode
Stop the control loop 3003 (pump PP_3003_01)
FT_3003_01_LIM_HH REAL | 400528 0.2 (L/h) Compared to the set point
only in automatic mode
Displays an alarm on the HMI
FT_3003_01_LIM_L REAL | 400530 -0.1 (L/n) Compared to the set point
only in automatic mode
Displays an alarm on the HMI
FT_3003_01_LIM_LL REAL | 400532 -0.2 (L/h) Compared to the set point
only in automatic mode
PT_3003_01_LIM_H REAL | 400534 Tst mbar Displays an alarm on the HMI
PT_3003_01_LIM_HH REAL | 400536 TE?OD mbar Stop the control loop 3003 (pump PP_3003_01)
PT_3003_ 01 LIM_L REAL | 400538 TED mbar Displays an alarm on the HMI
PT_3003 01 LIM_LL REAL | 400540 | ToP | mbar | Stopthe controlloop 3003  (pump PP_3003_01)

Figure 13: Inlet Liquid Flow — THRESHOLD
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2.7. Bioreactor General (CL3004)
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2.7.1.Function

This loop manages the blender of the bioreactor.
The Emergency buttons and buzzer are managed in this section.
In case of Emergency Button, all the control loops are stopped.
» OFF Mode: Agitator is stopped
» AUTOMATIC Mode:the operator enters a set point for the speed of
the agitator which is started.

» MANUAL mode: The Operator can start/stop the agitator and fix

the speed.
PLC Section name Equipment tag Type Address Comment
CL3004_Bioreactor_General BLE_3004_01_MV1 DO 000036 | Bioreactor agitator ON / OFF
CL3004_Bioreactor_General BLE_3004_01_MV2 REAL->AO 400194 | Bioreactor agitator set point
CL3004_Bioreactor_General BLE_3004_01 Al->REAL 400086 | Bioreactor agitator speed
CL3004_Bioreactor_General CL3004_Emer_Button_01 DI 100039 | Emergency Button
CL3004_Bioreactor_General CL3004_Buzzer_01 DO 000039 | Buzzer

Figure 14: Bioreactor General - EQUIPMENTS

PLC Section name tag Type Address Comment
CL3004_Bioreactor_General CL3004_ControlLoop_Mode INT 400233 |Mode ~ Selector
- - — - (OFF/Manu/Auto)
Used to start or
CL3004_Bioreactor_General BLE_3004_01_OP BOOL | 000069 E}gﬁ 52?' b'ore‘:t‘i’r:
Manual mode
Used to define
CL3004_Bioreactor_General BLE_3004_01_SP REAL 400084 |the speed of
BLE_3004 01
Figure 15: Bioreactor General - OPERATOR INPUTS
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Alarm tag Name type Address description
BLE_3004_01_A BOOL 000070 ?;:)If blender speed is diffferent of its Feed Back speed (+/-
BLE_3004_01_ERR BOOL 000251 SET if the wire is broken

Figure 16: Bioreactor General — ALARMS

Threshold tag name Type Address alue Upit Action
BLE 3004 01 LIM H REAL 400542 5 % Displays an alarm on the HMI
BLE_3004_01_LIM_L REAL | 400544 -5 % Displays an alarm on the HMI

Figure 17: Bioreactor General - THRESHOLDS
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2.8. Bioreactor temperature control (CL3005)
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2.8.1.Function

The temperature is controlled by two equipments. On one hand, a cold water
utility provides by a heat exchanger the cooling function. On the other hand, a hot
water utility provides by a heat exchanger the cooling function. It permits to

control the bioreactor temperature through the jacket temperature.

Three modes are available:

» OFF mode: All equipments are OFF. The control loop is
stopped.
» AUTOMATIC mode:The temperature is controlled with hot and cold
water.
» MANUAL mode:  All equipments are configurable by the
operator.
PLC Section name Equipment tag Type Address Comment
CL3005_Bioreactor_Temp_Control | CP_3005_01_MV DO 000038 | Circulating Pump (thermostat)
CL3005_Bioreactor_ Temp_Control | SV_3005_02_MV DO 000021 | |€mperature Control Valve see
- - — = - = Heat exchanger (HOT)
Temperature Control Valve
CL3005_Bioreactor_Temp_Control SV_3005 _02_FB DI 100035 |feedback see Heat exchanger
(HOT)
CL3005_Bioreactor Temp_Control | SV_3005_01_MV DO 000023 | €mperature Control Valve see
Heat exchanger (COLD)
Temperature Control Valve
CL3005_Bioreactor_Temp_Control SV_3005 01_FB DI 100034 |feedback see Heat exchanger
(COLD)
CL3005_Bioreactor_Temp_Control | TT_3005_02 AI->REAL | 400090 | [€mperature element + transmitter
(thermos fluid jacket)
CL3005_Bioreactor_Temp_Control | TT_3005_01 Al->REAL 400092 | Temperature element + transmitter
CL3005_Bioreactor_Temp_Control | TT_3005_03 AI->REAL | 400094 (Ttgg;perat”re element + transmitter
CL3005_Bioreactor_Temp_Control | TT_3005_04 AI->REAL | 400096 (Tlfont‘tg;r)""t“re element + transmitter

Figure 18: Bioreactor Temperature Control —- EQUIPME  NTS

PLC Section name Equipment tag Type Address Comment
. Mode  Selector
CL3005_Bioreactor_Temp_Control | CL3005_ControlLoop_Mode INT 400234 (OFF/Manu/Auto)
Used to start or
stop the
CL3005_Bioreactor_Temp_Control | CP_3005_01_OP BOOL 000071 | bioreactor
circulating pump
in Manual mode
Used to define
. the temperature
CL3005_Bioreactor_Temp_Control | TT_3005_SP REAL 400088 set point of the
bioreactor
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PLC Section name Equipment tag Type Address Comment
Used to open or
CL3005_Bioreactor_Temp_Control | SV_3005_02_OP BOOL 000072 | close the valve in

manual mode

Used to open or

CL3005_Bioreactor_Temp_Control | SV_3005_01_OP BOOL 000074 | close the valve in
manual mode

Figure 19: Bioreactor Temperature Control - OPERATO R INPUTS

2.8.2.Block Diagram

2.8.2.1. Fluid Jacket pump management
The pump is:

» OFF in OFF mode

» ON in Automatic mode

» ON or OFF in manual mode depending on the choice of the
operator.

EIREUL&TING:PUMP FOR THE HEAT E:XEHANGEH

FBI_E_16 (&)
OFMDBOOL

CL3005_CaontralLaop_hdade [[=——[SELEC OUT |—==CP_3005_01_mMv -
: 0 [=—|OFF . .
: 1 [=——|&uTo
- CP_2005_041_0F [=——|MAN

2.8.2.2. Temperature probe management

Four temperature probes manage the control Loop. One is used for the
bioreactor jacket (TT_3005_02) and three for the bioreactor (TT_3005 01/ 03/
04).

A probe error management is implemented to ensure a correct temperature
control function.

Here is the logic:
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The bioreactor Temperature probe is by default TT_3005_01. The tag named
“TT_3005_01 CONTROLLED” is the process value read by the master
controller.

BADT LT
M OE
TT_ 3005 01_ERR[=—0{ EN EHO |—

TT_2005_01 [=—o| ——{==TT_2005_CONTROLLED

An average (“TT_3005_AVERAGE”) is calculated with the two other existing
probes (TT_3005_ 03 and TT_3005_04).

FBI_S_ 95 (63 3
AVERA

OUT [——==TT_3005_AVERAGE
TT 2005 03 =—-~,|C1

TT_ 2005 04 [=—-o(|C2

0.5 [=—|IN1
0.5 [=——|IMN2

If this default probe is in failure (TT_3005_01), the calculated average becomes
automatically the process value of the master controller.

2104 (6D )
AND_BOOL 81050707
MOVE
TT_3005_04_ERR[=—o| EN ENO [—
TT_3005_AVERAGE [=— —{==TT_2005_CONTROLLED
2105 (BE )
OR_BOOL
TT_3005_03_ERR[=—0|
TT_3005_04_ERR [=—0|

In case of failure of TT_3005_03 or TT_3005_04, the average measurement
becomes the other probe.
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.06 (63
AND_BOOL 888065 )
i O E
TT_2005_02_ERR [-=— EM ENO [—
TT_2005_04_ERR [=— TT_2005_0 [—oy ——{==TT_2005_AWERAGE

If TT_2005_04 i in failure, the average measurement becomes TT_3005_03F

£.100 (66
AND_BOOL 8101 (577
W OWE
TT_3005_03_ERR [=—y EN ENO [—
TT_2005_04 ERR [=— TT_3005_03 [=—] ——==TT_2005_AVERAGE

As only one probe monitor the Jacket temperature (TT_3005_02), the bioreactor
temperature mode is triggered to OFF if the probe goes into failure.

8A08(73)
AND_BOOL 2400 (74
WMOWE
TT_3005_02_ERR [=— EN ENO |—
2410 (72 o= == CL2005_ControlLeop_Mode

EC_INT

CL3005_ContralLoop_Mode [[—
1[=—

If all the bioreactor temperature probes are in error, the control Loop is triggered
to OFF mode.

12 (78
AND_BOOL BAME(TT)
MOWE
TT_3005_01_ERR[>—f EN ENO |—
TT_3005_03_ERR[=— a=— —=CL3005_ControlLoop_Mode
TT_2005_04_ERR[=——|

EAM(TE)
EQ_INT

CL2005_Controlleop_Mode [—TF
1 [=—

2.8.2.3. Controller

The control is performed by a cascade. The temperature of the bioreactor is
controlled by the temperature of the jacket. The temperature of the jacket is
controlled, in split-range, by the cold and hot valves.
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Bioreactor Temperature
(Filtered)

Bioreactor Temperature
Set Point

—
—s

CLEDO5_TUNE.TS [>—— INTERVAL Q —‘ .

EN
CLE005_INITA o  INIT

GLA00S_TUNEZ TS [>—— INTERVAL @

When the operator switches to automatic mode, the controllers are initialized

Controller
master

FBILE 4(1)
SAMPLETM

—| DELSCANS

Jacket Temperature

Jacket Temperature
Set Point

[CONTROLLER 1; MASTER

FBI_8_5t

Master

Controller
8(31) .

TT_3005_01[=—— PV
T 25005 5F o) SP

—FF

CL3005_MP1 [>—— IMP
CL3005_TUNET [>—
CL3005_Lit1 C—— LI
CL3005_Flagaint[>—of MAN
TT_3005_02 [=——{ YMA!

RCPY

TUNE

PCR_DC3
END [—

¥ | —{=CL3008_v1
MY L 3005_ My

SP_CSTR (—

ERR [—[>CL3005_ERR1

FBIB 65 (4)

—
—

SAMPLETM

H #100ms[=—— INTERVAL 2

—{ DELSCANE

FBI8 63(2)
SAMPLETM

—| DELSCANS

FBIE 52 (3

CONTROLLER 2 : SLAVE
temperature controller

]
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|
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Controller
Slave

CL3005_CantrolLaop_Mode [>—|
T=—

PYWM
© HOT WWATER VALVE
FBIS_15(7)
OFMDBOOL

SELEC

| & 54(5)

P
EN END —
X

EN

cL3005_INIT2 C=—o] T
TT_3005_02[>—{ PV
clan05_v1=—o{ 5P

cLa005_vz =—{ RGPY
—rr

CL3005_IMP2 [=—— IMP
CL3005_TUNEZ [=——| TUNE
CL3006 LMz L—i LI
CL3005 DECOMP2 [=— DECONF
— sF_sL
CL3005 Flagainitl=—0f MAN
0.0 YMAN

PCR_EIF1

END

¥
I
SP_CSTR
ERR

J>c L3005 _v2

e 2005 vz

[—t-crz00s_errz

)

Slave Controller

2.8.2.4. Controller initialization

—r _POS
CL300S_PARAPWIM [>——] PARA V_NEG

(L3005 _CantrolLaop_Mode [>—
T=—

Sv_3005_01_0P [—|

during the sample time (see controller parameters).

CL3005_ControlLoop_tdode [=—1

Jinhen operator-change from OFF ¢ Manual mode to Automatic mode,
the FCR iz initialised during the time defined by "Tunex TE".

B4 (27

INT_TO_BOOL

j’}-CLBDDS_FIagCMnit

Sv_3005_02_0P |

QUT |—f=5v_s00_oz_mv

COLD WATER VALVE

_8_14(8)

OPMDBOOL

SELEC  OUT [—{=gv_3005_01_Mv
OFF
AuTO
MAN

——==CL2005_IMIT1

——{==CL2005_IMITZ

FBI_2_ 4820
TOF
IN Q
CL300S_TUMEA.TS[=——FT ET
FBI_&_47 (28) ’ ’
R_TRIG FBI_2_49 1320
TOF

CLK @
IN Q
CL3005_TUWE2.TS[=——FPT ET
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PCR PROCESS
Controlled CONTROLER|PEAD |1ZTR PWM |SAMPLETM VALUE SET POINT
Variable ZONE |Zone Control !
TYPE (input)
TT 3005 02 |DC3 NO  [NO NO (Cl'ai()’OS—TUNEl'TS TT_3005_01 TT_3005_01_SP
INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)
KM: 0.5 CL3005_LIM1
TM1:235s  |TS: 10s YMIN : 20
M2 200 o 2008 YMAX - 50 NO NO CL3005_Y1 TT_3005_02
TM3 : Os TRBF:10mn  |YRATE:1
DM : 21s

1 TM2 is calculated as the specified response time of the SLAVE controller

divided par 3.
PCR PROCESS
Controlled |- o\ rroLER|PEAD [ZTR PWM SAMPLETM VALUE SET POINT
Variable ZONE |Zone Control .
TYPE (input)
t_period:100 ms
t_min:50ms Slave Controller:
SV_3005_01 |00y NO  |NO  max:1s CL3005_TUNE2.TS|TT_3005_02 CL3005_Y1
SV_3005_02 — ; - - - Controller master output
= - up_pos :1.0 (1s)
up_neg:-1.0
INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)
CL3005_LIM2
KM : 0.042 TS:1s YMIN : -1 SV_3005_01_MV
™ : 55 H:1mn YMAX : 1 NO 5mn CL3005_Y2 SV_3005_02_MV
DM :5s TRBF : 5mn YRATE : 1

This document is confidential property of the MELISSA partners and shall not be used,
duplicated, modified or transmitted without their authorization
Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA

49




MELiISSA

2.8.3.Alarms and Threshold

MEL|SSA
|

Clll : SW Description

Alarm tag Name type Address description

SV_300502_A B00L | 000073 | 55005 0 FBeo ciring sseconds
SV_3005_01 A B00L | 000075 | §y"500s" o1 Fep cring sseconds
TT_3005_02_AH BOOL 000076 ﬁ%?%ﬂ;;%:gfuf: toFr)lotirr\](te bioreactor Jacket
TT_3005_02_AHH BOOL 000077 \C/grr;ﬁ:;;eht‘(l)'érrlwepse?;&?ieni)n the bioreactor Jacket
TT_3005_02_AL BOOL 000078 ﬁ%?%ﬂ;;%:gfuf: toFr)lotirr\](te bioreactor Jacket
TT_3005_02_ALL BOOL 000079 \C/grr;ﬁ:;;eht‘(l)'érrlwepse?;&?ieni)n the bioreactor Jacket
TT_3005_02_ ERR BOOL | 000080 | 31 <io6e the contol Loop 3005

TT_3005_01 AH BOOL | 000081 | o tre on the boreactor
TT_3005_01_AHH BOOL 000082 \C/grrgrﬁrgehtgérr}]ep?;g%nton the bioreactor
TT_3005 01 AL BOOL | 000083 | o ture on the boreactor
TT_3005_01_ALL BOOL 000084 \C/grrgrﬁ;ehtgérr}]ep?;ﬁﬁ;nton the bioreactor
TT_3005_01_ERR BOOL 000085 | SET if the wire is broken

TT_3005_03_ERR BOOL 000086 | SET if the wire is broken

TT_3005_04_ERR BOOL 000087 | SET if the wire is broken

Figure 20: Bioreactor Temperature Control — ALARMS

Threshold tag name Type Address Value Unit | Action
TT_3005_01_LIM_H REAL | 400546 1 ¢ | Displays an alarm on the HMI
= _VL_LIM_ only in automatic mode
TT_3005_01_LIM_HH REAL | 400548 4 ¢ | Displays an alarm on the HMI
= _VL_LIM_ only in automatic mode
Displays an alarm on the HMI
TT_3005_01_LIM_L REAL | 400550 -1 T only in automatic mode
TT 3005 01 _LIM_LL REAL | 400552 4 ¢ | Displays an alarm on the HMI
_ _UL_LIM_ only in automatic mode
Displays an alarm on the HMI
TT_3005_02_LIM_H REAL | 400554 1 T only in automatic mode
TT_3005_02_LIM_HH REAL | 400556 4 ¢ | Displays an alarm on the HMI
_ Uz _LIM_ only in automatic mode
TT_3005_02_LIM_L REAL | 400558 -1 ¢ | Displays an alarm on the HMI
= _Ve_ LIV only in automatic mode
TT_3005_02_LIM_LL REAL | 400560 -4 ¢ | Displays an alarm on the HMI
= _Ve_ LIV only in automatic mode

Figure 21: Bioreactor Temperature Control - THRESHO

LDS
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2.9. Bioreactor Level Control (CL3006)
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As the bioreactor is in permanently feeding, the bioreactor level is controlled by
the outlet liquid line. Because the controlled equipment is not in the same control
loop, the manual mode doesn’t exist.
As both control loops are closely linked, the following conditions happen (they are
shown in the block diagram chapter):

-if the level is triggered in automatic mode, the outlet liquid flow loop is

also switched in automatic.

Two modes are available:
» OFF: The control is stopped.

» AUTOMATIC: The controller adjusts the outlet liquid flow to
regulate bioreactor level depending on the set point.

> MANUAL: No manual mode.

PLC Section name Equipment tag Type Address | Comment
CL3006_Bioreactor_Level_Control | LSH_3006_01 DI 100017 | Level switch (Vibrating horizontal)
CL3006_Bioreactor_Level_Control | LSH_3006_02 DI 100018 | Level switch (Vibrating horizontal)
CL3006_Bioreactor_Level_Control | LSL_3006_01 DI 100019 | Level switch (Vibrating horizontal)
CL3006_Bioreactor_Level_Control | LSL_3006_02 DI 100020 | Level switch (Vibrating horizontal)
CL3006_Bioreactor_Level_Control | LT_3006_01 >RA|£AL 400098 | Level transmitter (capacitive)
Figure 22 : Bioreactor Liquid Level control - EQUIP  EMENTS
PLC Section name Equipment tag Type | Address | Comment
CL3006_Bioreactor_Level_Control | CL3006_ControlLoop_Mode | INT | 400245 | Mode Selector (OFF/Auto)
CL3006_Bioreactor_Level_Control | CL3006_BioreactorLevel SP | REAL | 400168 | YSed (o define the level Set Point of

the Bioreactor

Figure 23 : Bioreactor Liquid Level control - OPERA

2.9.2.Block Diagram

2.9.2.1. Level Scale definition

TOR INPUTS

Here below, the correlation between the level sensor signal and the real

bioreactor volume.

This document is confidential property of the MELISSA partners and shall not be used,

duplicated, modified or transmitted without their authorization

52

Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA




MELiSSA Mt Ssh
|

Clll : SW Description

LT_3006_01 (%) Bioreactor REAL VOLUME (ml) | OFFSET =10LITRES (BELOW LSL)
3.26 10000 Here, the LSL is OFF
4.56 10100
6.49 10200
8.63 10300
10.97 10400
13.42 10500
16.24 10600
18.71 10700
21.43 10800
24.11 10900
26.76 11000
29.44 11100

Here the volume is the minimum to start the

31.99 11200 recycle loop
34.44 11300

36.81 11400

39.29 11500

42.58 11600

45.43 11700

48.25 11800

50.49 11900

53.68 12000

56.1 12100

58.91 12200

61.36 12300

64.88 12400 Here, the level switch high is ON
67.43 12500

69.94 12600

72.91 12700

75.48 12800

78.03 12900

80.88 13000

82.17 13030
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Bioreactor REAL VOLUME (ml)

y=37.574x+9980.2

/ RZ=0.99¢1
12000

10000 /

14000

T 2000
£ Bioreactor RCAL VOLUME {ml)
=
S 6000
—— linéaire {Rinreactar RFAI VOIUMF
fml))
4000
2000
D T T T 1
0 20 10 b0 80 100

LT_3006_01 (%)

Following the level test, a correlation law is deducted between the measurement
(0 /100) and the real volume.
The new scale of the level sensor is:

LT_3006_01 Old scale(%) LT_3006_01 New scale(L)
min:0 min:9.9802
max:100 max:13.7376
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2.9.2.2. Control loop mode management

If the level is triggered in automatic mode, the outlet liquid flow loop is also
switched in automatic.

IF CONTROL LOOP 3006 (BIOREACTOR LEVEL CONTROL) 15 1N AUTO MODE
CONTROL LOOP 2018 (QUTLET LIQUIDY IS FORCED IM AUTO MODE.

8130177

EQ_INT

415 (18)

C L3006 _Control Loop _hdode [=—T —-—|'1=-I3 L3018 _Arto_hdade_Forced MTVE

1 [=—
L_{en eno |-
1 [=— —=CL3018_Control Loop_hiode
2.9.2.3. Controller
Bioreactor level .
Outlet liquid flow
Controller | = set point

Bioreactor level .
Set Point

T

Inlet liguid flows

The bioreactor level controller implemented is an integrator first order predictive
block EIF1 (see annex E). The parameters are detailed in the chapter “controller

parameter”. A Feed-Forward block is also used for taking into account the inlet
flow in the control strategy.
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FBI O 108)

CL3006_ControlLoop_hiode [=——|SELEC
oo

] |0FF
AT

FBIO 2(7)
PCR_EIFT
EM END |—
FB'-QF-E‘;( IBFL CLI006_INIT[=—o{ INIT
— LT_3006_01[=— PV v et cLao0e_v
CL3006_BioreactorLewel_sP[=—/( 5P I | ——{==C1 3006 _Inw
CLI006_INIT[=——/ INIT IFF 3 CLiD1e_EF1_$P_CETRI=—— RCPY  SP_CSTR —
i WALID IFF ERR —=CL3006_ERR
Inlet Liquid flow P It I—=C L3006 _IFF1_IMe  CLI00G_IMP [-=—ro IMP
CLI00E_IFF1_IMp [=—ro{ IMP ERR +—{=C|2006_|FF1_ERFCLIO0G_TUMER=—-/ TUNHE
1 =—| INTEGR CL3006_Linlz=—ro/ LIM
CLE00E_IMP [-—— CTRL IMP CL3006_DEC GhiP [-=— DECOMP
CL3006_TUMEL=— CTRL TUN — sP_sL
CL3006_DELC OhP [=—— DECOMP CL3006_Flagnit [z=—:
0.0 [z=—o] YhlAN

2.9.2.4. Inlet Flow for Feed-Forward block

]

0 ——{Man

OPMDREAL

out

—{=CLa018_FLOW_SF

If the Inlet Liquid Flow control loop is in AUTO mode, the measure used by the
controller in the Feed-Forward block is the set point. Otherwise the PV is used.

This is done to have a more stable value to the FF block.

CL3003_Control Loop_hiade [==——y
1 [—

827027
EQ_INT

B3

229047

SEL

G

FT_2003_01 [z=——o IND
FT_2002_01_sPl=——+ IM1

FT_3005_0M_AL [——]

AND_BOOL

BIBCE

Inlet Flow

SEL

G

MO

FT_z003_01[=— IH1
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2.9.2.5. Controller initialisation

When the operator decides to switch in automatic mode, the controller is
initialized during the sample time (see controller parameters).

A3010)
INT_TO_BOOL
CL3006_ControlLoop_Mode [— = L2006 _Flaginit
FBI2 4(113 FBI_9_5(123
R_TRIG TOF
CLk @ IN 0 [=cLao06_INIT
CLA006_TUNETS =——FT  ET —

2.9.2.6. Controller parameters

Main Block

PCR PROCESS
Controlled CONTROLER|PEAD  |ZTR PWM SAMPLETM VALUE SET POINT
Variable ZONE |Zone Control ;

TYPE (input)
CL3018_FLOW_SP|EIF1 NO NO NO CL3006_TUNE.TS|LT_3006_01(CL3006_BioreactorLevel_SP
INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)

CL3006_LIM

KM :-0.0003 [TS:1s YMIN: O
™ : 41s H : 40s YMAX:0.8 NO 15m CL3006_Y CL3018_FLOW_SP
DM :0s TRBF : 15m YRATE: 0.8

Feed-Forward Block

PCR
Feed-Forward INTERNAL MODEL
R CONTROLER
Variable TYPE PROCESS
FT_3003 0lor | o K 000028
FT 3003 _01_SP DM ‘05
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2.9.3.Alarms and Thresholds

Alarm tag Name type Address description

LSH_3006_01_A BOOL 000273 The alarm is triggered after 10s
LSH_3006_02_A BOOL 000274 The alarm is triggered after 10s
LSL_3006_01_A BOOL 000275 The alarm is triggered after 10s
LSL_3006_02_A BOOL 000276 The alarm is triggered after 10s
LT_3006_01_AH BOOL 000243 High Level in Bioreactor
LT_3006_01_AHH BOOL 000088 Very High Level in Bioreactor
LT_3006_01 AL BOOL 000244 Low Level in Bioreactor
LT_3006_01 ALL BOOL 000089 Very Low Level in Bioreactor
LT_3006_01_ERR BOOL 000250 SET if the wire is broken

Figure 24 : Bioreactor Liquid Level control — ALARM S

The orange cells need to be validated by the MPP.

Threshold tag name Type \ddress alue Unit Action

Only in automatic mode

LT_3006_01_LIM_H REAL 400704 12.2 LITRE Displays an alarm on the HMI

Stop the Inlet liquid control loop
LT _3006_01 LIM_HH REAL 400562 12.3 LITRE Only in automatic mode
Displays an alarm on the HMI

Only in automatic mode

LT_3006_01_LIM_L REAL 400706 11.3 LITRE .
Displays an alarm on the HMI
Stop the recirculation loop  and
LT _3006_01 LIM_LL REAL | 400564 11.2 LITRE dne liersEsing g .

Only in automatic mode
Displays an alarm on the HMI

Figure 25 : Bioreactor Liquid Level Control - THRES HOLDS
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2.10. Bioreactor pressure control (CL3007)

NI3 ghe N%
N2 E
RO — 30k
N14 N4
N1 N%
R
NOg N 10
M N3O
Il
H-{ no7 o
2x3
:ensors
Ingold
port) N43
L
L {Nos NG|
N32
EI
N
NO# CN‘)z
NO3 ¢
NO2 a3
NOI n_(\”_?é N33
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2.10.1.Function

The aim of this control loop is to maintain the pressure inside the bioreactor lower
than 80 mbar.

This function is implemented in the Bioreactor Gas loop (3011) as it is physically
part of this loop.

Pressure control is activated when the Gas Loop is in AUTO mode.

The 3007 control loop manages the alarms, thresholds and actions linked to the
pressure.

PLC Section name Equipment tag Type Address (Comment
CL3007_Bioreactor_Pressu_Control | DPT_3007_01 Al->REAL 400100 | Differential Pressure
transmitter
CL3007_Bioreactor_Pressu_Control | PT_3007_01 Al->REAL 400102 | Pressure element +
- - - - - transmitter

Figure 26: Bioreactor pressure control - EQUIPEMENT S

PLC Section name Equipment tag Type | Address Comment
Set Point of the Controller
CL3007_Bioreactor_Pressu_Control PT_3007_01_SP REAL | 400214 | managing the bioreactor
pressure

Threshold which triggers the
CL3007_Bioreactor_Pressu_Control CL3007_Pressure_Threshold | REAL | 400216 | bioreactor pressure
releasing

Figure 27: Bioreactor pressure control - OPERATOR |  NPUTS

2.10.2.Block Diagram

N/A

2.10.3.Alarms and Threshold
Alarm tag Name type Address description
DPT_3007_01_AH BOOL 000090 High differential pressure in the bioreactor
DPT_3007_01_AHH BOOL 000091 Very High differential pressure in the bioreactor
DPT_3007_01_AL BOOL 000092 Low differential pressure in the bioreactor
DPT_3007_01_ALL BOOL 000093 Very Low differential pressure in the bioreactor
DPT_3007_01_ERR BOOL 000094 SET if the wire is broken
PT_3007_01_AH BOOL 000095 High pressure in the bioreactor
PT_3007_01_AHH BOOL 000096 Very High pressure in the bioreactor
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Alarm tag Name type Address description

as the threshold is compared to the set point, the
PT_3007_01_AL BOOL 000097 alarm is triggered after 1min/

Low pressure in the bioreactor
PT_3007_01_ALL BOOL 000098 Very Low pressure in the bioreactor
PT_3007_01_ERR BOOL 000099 SET if the wire is broken

Figure 28: Bioreactor pressure control — ALARMS

Threshold tag name Type  Address Value Uit Action
PT_3007_01_LIM_H REAL | 400566 100 mBar Displays an alarm on the HMI
Displays an alarm on the HMI
PT_3007_01_LIM_HH REAL | 400568 200 mBar Need 1o be validated
PT_3007_01_LIM_L REAL | 400570 -20 mBar Displays an alarm on the HMI
PT_3007_01_LIM_LL REAL | 400572 0 mBar Displays an alarm on the HMI
Displays an alarm on the HMI
DPT_3007_01_LIM_H REAL | 400574 200 mBar Need 1o be validated
Displays an alarm on the HMI
DPT_3007_01_LIM_HH | REAL | 400576 500 mBar Need to be validated
DPT 3007 0L LIM_L | REAL | 400578 TBD mBar Displays an alarm on the HMI
= - = = Need to be defined
DPT_3007_01_LIM_LL REAL | 400580 0 mBar Displays an alarm on the HMI

Figure 29: Bioreactor pressure control - THRESHOLDS
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2.11. Bioreactor pH Control (CL3008)

HV_3008_04
STEAN
UAB  SS
HV_3008_02
pisp| M ss & o
EF SRR Sv_3008_0f HV_3008_13 )
g 31— To bioreactor
QCTC_3008_01  wy_3008_01 %ﬂv_m 05
HV_3008_03
HV_3008_10
STEAM

§ W_3008_14 o To pioreactor
SV_3008_02

PP_3008_02
EXISTING -
MKS 17 e )
N/
C02 .
HPCV_3008_01
UAB SS OR300 Ry _3008 o1

To bioreactor
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2.11.1.Function

The pH needs to be monitored and controlled. The pH control is managed by
three different ways:
pH mode 1: CO2 only.

pH mode 2: CO2 and BASE
pH mode 3: ACID and BASE.

Two controllers are designed depending on the selected mode. One for ACID
and BASE pumps injection and one for the CO2 injection linked to a mass flow
controller.
The ACID solution and the BASE solution are added to the bioreactor by
peristaltic pumps and valves.
The operator can select the measurement to control (probel/probe2/average of
probe 1&2). Due to this choice, an error probe management is implemented
(explained in the block diagram chapter).
Three modes are available.

» OFF: valves are closed and pumps are stopped

» AUTOMATIC: The controller adjusts the pH value depending on:
-The set point and the dead zone entered by
the operator.

-The chosen pH mode.

» MANUAL: the operator selects valves, pumps and opening time (in

seconds) to inject ACID, BASE or CO2.

PLC Section name Equipment tag Type Address IComment
CL3008_Bioreactor_pH_Control | PP_3008_01_MV DO 000043 | Peristaltic Pump (acid)
CL3008_Bioreactor_pH_Control | PP_3008_02_MV DO 000044 | Peristaltic Pump (base)
CL3008_Bioreactor_pH_Control | AT_3008_01 AlI->REAL | 400108 | pH element + transmitter
CL3008_Bioreactor_pH_Control | TT_3008_01 Al->REAL 400110 | Temperature pH element
CL3008_Bioreactor_pH_Control | AT_3008_02 AI->REAL | 400112 | pH element + transmitter
CL3008_Bioreactor_pH_Control | TT_3008_02 Al->REAL | 400114 | Temperature pH element

Acid Bottle weight indicator (+

CL3008_Bioreactor_pH_Control | WIT_3008_01 Al->REAL 400116 weighing scale)
CL3008_Bioreactor_pH_Control | WIT_3008_02 AI->REAL | 400118 \?Viis;hinzoigle‘)’veight indicator - (+
CL3008_Bioreactor_pH_Control | SV_3008_01_MV DO 000025 | Acid valve
CL3008_Bioreactor_pH_Control | SV_3008_01_FB DI 100027 | Acid valve feedback
CL3008_Bioreactor_pH_Control | SV_3008_02_MV DO 000027 | Base valve
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PLC Section name Equipment tag Type Address IComment
CL3008_Bioreactor_pH_Control | SV_3008_02_FB DI 100026 | Base valve feedback
CL3008_Bioreactor_pH_Control | FQRC_3008_01 Al->REAL 400158 | Flow element + transmitter (CO2)
CL3008_Bioreactor_pH_Control | FQRC_3008_01_sP | R&AL~ | 400188 Féoc‘;vz)comm' Valve non sterile gas

Figure 30: Bioreactor pH control - EQUIPMENTS

PLC Section name Equipment tag Type Address Comment
. Mode Selector
CL3008_Bioreactor_pH_Control | CL3008_ControlLoop_Mode INT 400235 (OFF/Manu/Auto)
Used to start or stop the
ACID pump in Manual
. mode (If start, the valve
CL3008_Bioreactor_pH_Control | PP_3008_01_OP BOOL 000100 SV 3008 01 is
automatically opened
and closed)
Define the injection time
CL3008_Bioreactor_pH_Control | PP_3008_01_OP_TIME UDINT 400061 |of the ACID pump in
Manual mode
Used to start or stop the
BASE pump in Manual
. mode(If start, the valve
CL3008_Bioreactor_pH_Control | PP_3008_02_OP BOOL 000101 SV_3008_02 is
automatically opened
and closed)
Define the injection time
CL3008_Bioreactor_pH_Control | PP_3008_02_OP_TIME UDINT 400063 | of the BASE pump in
Manual mode
RESET the Timer for
. . both pH pump and set
CL3008_Bioreactor_pH_Control | CL3008_Reset_pH_Timer BOOL 000102 the new staring date
and time for Timer
Used to open or close
CL3008_Bioreactor_pH_Control | SV_3008_01_OP BOOL 000245 |the valve in manual
mode
Used to open or close
CL3008_Bioreactor_pH_Control | SV_3008_02_OP BOOL 000246 |the valve in manual
mode
Define the pH probe
used for the Control.
CL3008_Bioreactor_pH_Control | CL3008_pH_selector INT 400248 | (0=Average [/ 1 =
AT 3008 01 / 2 =
AT _ 3008 _02)
Define the pH mode for
bioreactor pH control (1-
CL3008_Bioreactor_pH_Control | CL3008_pH_Mode INT 400247 | Only CO2 [/ 2-CO2 and
BASE / 3-CO2 is fixed
and ACID+BASE)
Used to define the
. opening Set point of the
CL3008_Bioreactor_pH_Control | FQRC_3008_01_OP REAL -> AO | 400206 mass _ flow  controller
valve in manual mode
Used to define the pH
CL3008_Bioreactor_pH_Control | CL3008_pH_SP REAL 400104 |set point of the
bioreactor
Used to define the Dead
CL3008_Bioreactor_pH_Control | CL3008_DeadZone REAL 400106 |Zone of the pH
bioreactor
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PLC Section name Equipment tag Type Address Comment
CL3008_Bioreactor_pH_Control | CL3008_pH_AVERAGE REAL 400218
CL3008_Bioreactor_pH_Control | CL3008_Base_Opening_Time REAL 400184 lgsotr']'ger IS Increasing in
CL3008_Bioreactor_pH_Control | CL3008_Acid_Opening_Time REAL 400186 lgsotr']rger IS Increasing n
. Date of the last reset
CL3008_Bioreactor_pH_Control | CL3008_pH_Second BYTE 400260 done by the operator
CL3008_Bioreactor_pH_Control | CL3008_pH_Minute BYTE 400261 Date of the last reset
= - = - = done by the operator
CL3008_Bioreactor_pH_Control | CL3008_pH_Hour BYTE 400262 | Date of the last reset
done by the operator
CL3008_Bioreactor_pH_Control | CL3008_pH_Day BYTE 400263 | Date of the last reset
done by the operator
CL3008_Bioreactor_pH_Control | CL3008_pH_Month BYTE 400264
CL3008_Bioreactor_pH_Control | CL3008_pH_Year BYTE 400265 Date of the last reset
done by the operator

Figure 31: Bioreactor pH control - OPERATOR INPUTS

2.11.2.Block Diagram

2.11.2.1. pH probe selection

The operator can choose both probes separately or the average of the two
probes.

pH probe selector (O=awverage f 1= AT_2008_01 f 2=AT_3003_02)

FBI_11_137 (98

OFMDREAL
CL3002_pH_zelectar[=——|SELEC OUT |——=CL3005_pH_Measurement
CL3002_pH_AVERAGE [——|OFF
AT _2008_01 [=——||AauTo
AT_2008_02 [m—1| MaN

2.11.2.2. pH probe average calculation

pH AVERAGE MEASUREMENT MANAGEMENT FBRI_A11_136 (97 )

AVERA
A3 82 EN Eno ||—
AND_BOOL OUT | L3008 _pH_aAVERAGE
0.5 [=—o[ =1
AT_3008_01_ERR [=—10|
AT_3008_02_ERR [=—10| 0.5=—cz
AT_3008_01 [=—[IN1
AT_3005_02 [=—|IN2
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2.11.2.3. pH probe error management

If the operator selected probe goes into failure, the PLC automatically takes the
second probe as current measurement.

A1A3E (93]
AND_BDOL A1.133 (94 )
MONE
AT_2002_0M_ERR [=—— EN EMOD |—
AT 2008703 ERR [=—-0r AT_3008_02[-=— —{=CL3002_pH_AVERAGE
A1.134 (95 )
AMD_BOOL 1135 (96 )
MONE
AT_30028_01_ERR [=—- EM ENO |—
AT 200803 ERR [=—— AT_3008_01 [=—ro ——{==CL3008_pH_SVERAGE

In case of average measurement, if one of the two probes goes into failure, the
controlled value becomes the other probe.

138099 1128 ¢ 100y
EQ_INT AND_BOOL 1142 (103 %
MIVE
CL300g_pH_selector [=— EM EMO —
1— AT_3002_01_ERR [=——] 0= —=C L2002 _pH_selector
A 4400101y A1 (102
EQ_INT AND_BOOL 1143 0104 )
MOVE
CL2002_pH_zelector — EN END |—
I AT_3002_02_ERR [=—— olz=—ro| —{=C L3008 _pH_selector

2.11.2.1. Dead Zone implementation and process value calculation

The split range logic is implemented for the pH control. The following scheme
gives an explanation of the split range logic:

Manipulated
flow rate

100%;

Acid Base
rate flow rate

1] p PCR IF1 output
-100 % 0 % 100 %
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In order to control the pH, the PLC needs to have, at the input of the controller,
the process value +/- the dead zone defined by the operator. Depending on the
mode pH state (High or low) the dead zone is added (pH high) or subtracted (pH
low) to the analyser value.

Once added, the calculated value becomes the process value measurement:
“pHdz”.

So:

If pH <(SP-DeadZone) we have a pH_low, then pHdz becomes (pH+DeadZone)
If pH >(SP+DeadZone) we have a pH_high, then pHdz becomes (pH-DeadZone)

The limit has to be reached during 2 seconds before it is triggered in pH high or
pH low mode.

pH Z0ME MANAG BWMENT FRI_T1_188 (135 )
ACT Ol
A1.195 0132
1194013
(131 LE_REAL 1l—— ED ERR |—{=(1300% pH _low
SUB_REAL tizs[=— OTIME
CL3008_pH_hleasurement [=— ACT
CL3008_pH_%Pl=—oI/ 0[=—— REACT
C L3008 _DeadZone [=—A 0 B=— SWITCH
FBI 11 199 (136
A1.197 (124 AT DA
A1A96 0133 ) GE_REAL 1[>— ED ERR ——=CL300%_pH_high
ADD_REAL 142z [=—| OTIME
CL3008_pH_heazurement =—y ACT
CL3008_pH_%Pl=—oI 0=— REACT
CL300%8_DeadZone [=— 0 [=—— SWITCH
A1.203 (139 120401400
SEL SEL
A1.202 (138
A00_REAL | cpanog pH_jow — G CL2008_pH_high [=— G
CL3o0g_pH_5P [=——o IND IND —=C L2008 _pHdz
CL2002_pH_hieasurement [C— IN1 IN1
CL008_Deadfone [—
ATZ0 (137 )
SUB_REAL
CL3002_pH_heasurement [=—
CL3002_DeadZone [=——j

2.11.2.2. Controllers
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As explained previously, depending on the chosen mode (CO2 / CO2 and BASE
/ ACID and BASE), only one or both controller will be initialized.

2.11.2.2.1. Controller ACID & BASE

Depending of the dead zone configured by the operator and the pH
measurement to be controlled, the controller will decide to inject ACID or BASE.
In both case the valve and the pump are managed simultaneously. If the pH
mode is CO2 and BASE the controller limits management change to lock the
controller in case of pH low (see controller limit management).

As the pumps and the valves are managed in a Boolean logic, a PWM block is
implemented to convert analogical signal coming from the controller into time. For
more details on PWM block, see annex G.

- T Acid Valve
ioreactor p —_— :
Set point Acid Pum_P
Controller —_— PV
Base Valve
Bioreactor pH value e > Base Pump
+ | - Deadzone -

FBI_11_207 (193
SAPLETM

FBI 11 206 (17

SAMPLETM t#100ms [—— INTERWAL 0
—| DELSCANE

CL3008_ACID_BASE TUMETS [=— INTERWAL 0

— DELSCANS FBI 11 208 (20}

FBI_11_305 £ 1% )
FCR_IF1
EN  END |- I
CLI00%_ACID_BASE_INITI=——o INIT —R ¥_POS |—to SV_3008_02 and FP_3008_02
CL2003_pHdz [=—op PY A 1=CL3008_ACID_BASE Y CLA008_ACI0_BASE_PARAPWMM=—oy PARA Y_NEG |—to 5V_3008_01 and FF_3008_01
CL3003_pH_SF[=—— 5P IMv (—{==C3008ACID_BASE_IMY
CL3003_ACID_BASE_RCPY[=—— RCPY ERR —{=C|3008_ACID_BASE_ERR
CL3008_ACTD_BASE_IMP =—roH IMP
CL3002_ACID_BASE_TUNE[=—{ TUNE
CL3008_ACID_BASE_Lin[=— Lihi
CLI00E_ACID_BASE DECOMP [=——{ DECOMP
CL3003_ACID_BRSE_FLAGHINIT=—0 MAN
0.0 [—{ YhAN

EH ENO —

£

2.11.2.2.1.1.Acid valve and pump management

In automatic mode, if the operator has chosen the pH mode including ACID
solution and depending on the controller calculation, the ACID valve and the
ACID pump will be simultaneously opened for injection.
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FBI 11 100 (66 )

2 (853 OFMOBOOL
AND_BOOL CL300%_ControlLoop_bde [——{|SELEC  OUT |l—fmg% 3008_01_hiv
o ——||0FF
CLI00S_IND_fcid =—rof :‘UTU Acid Valve
From P/ > AN
CL300%_pH_high [-—
5
FBI_11_180 (61) FBL11_181(62) FBI_11_183 (63 ) AND BOOL
TON R_TRIG TOF
S4._3008_01_0F [=—| —
5V 3008_01 OPL=—-oH IN 0 ——CLlk @ M Q
t¥1s[z—— PT ET — — PT ET +—
178 (500 178 (60 )
WOL_UDINT UDINT_TO_TIME
PR _aA_TiE g umpm ey
1000 OFMDBOOL
22
AND_BOOL CL3008_ControlLoop_bde [——{|SELEC  OUT el=pP_3005_01_tv
0 =—I||oFF
CLI00E_IND_feid [=—] AUTO
From FiiM — » BN Acid Pump
CL300%_pH_high [-=——|

FBL1_73¢13) FBI_1_74¢14) FBI_11_176015)
oF

o

PP_3008_01_0P[=—

ET

TON R_TRIG T
PP_300% 01 OP[=——-oHIM 0 +—ClK O0F——IN
t#1s —] PT
A
mUL_UDINT

FT BT -
REEETEED]
UDINT_TO_TIME

PP_3008_01_0P_TIME[=——]
1000 [=——

AND_poOL

In manual mode, the operator chooses to open valve, pump or both during a
defined time. The red rectangle (on the following scheme) corresponds to the

implementation of this function.

The green rectangle corresponds to the reset of the time and the selected

equipment after the task has been executed.
The operator inputs are reset if one of the following conditions appears:

» no time is configured.

» the control loop is set to OFF mode
the desired opening time is over. (This condition doesn’'t appear on the block

diagram).

11338 (65 )
AND_BaOL

L3008 _ControlLaop_de|
o

ACID VALVE

Fai 11 100 g8y

GPMDBOGL

£L3008_ControlLnop_ihde L—
Lo

ELIC)

198 (413
EO_NT

e

SELEC  OUT|——t=3\/ 3008 _01_Mv
oFF

From PV caleulztion CL3008_IND foidB———)
CL3005_pH_igh —

un;

o]
AND_po0L

FBIIIIB1(62)  FBL1I_I82(83)

FBI11_180 (81)

VL3008 01 0=
izl

PP_300%_01_0P_TIVMEL>—
1000 =—|

Ty
AND_BOOL

et

PH ACID

7 (413
AHD_Ba 0L

FBII1 58 (D)

—

ACID PUNP

110340y

AND_BGOL

FBI11 08 (7 )

Li160 (52)
GPMDBO0L

sEEc ouT
oFF

From FUMM caleulation_CLI0DS_IND_foid=——]

CL3008_pH_igh E——]

FRIIIFE(13) FRINT4(14)  FBIII8C16)

H
UDINT_TO_TIVE

MUL_UDINT

P_3008_1_0P_TIMEL:=
10000

raen

L300 _ControlLoop_ade 1=
1

4—‘>vp,awe,m,w

11810463

1184048)
ADT_REAL
EN  END

CLI0D_feid_Dpaning_Time >

0.1
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2.11.2.2.1.2.Acid valve and pump opening time records

In automatic mode, when the controller asks for ACID injection, the PLC records
how long lasted the injection. A starting date is also recorded to be able to
calculate the quantity of ACID injected during an elapsed time. The sampling

time of record is 100 ms.
The operator can reset this time (see “reset opening time” section)

1105 (a0)
ACID VALVE MOVE
e iansia 1108 (a1) N oo
PO 11 100 cen) o £=543008_01_0P
PUOBAOL L3008 Cortolloopbibde > ez (e g0 (@)
L AND_ TOVE

1138 88 )

L300 _ControlLaop_ e SELEC OUT| sy so0s 1 v
0
1=PP_300_01_0P

W‘
From PV cslculation_CLA000_IND_Acidl=—| = FoLLi1 5 (40)
n SO
CLi00R 5 A ] BH ACID MANAG EMET. G
119 (84)

FBII1_180 (613 FBI11_B1(62)  FBLA1162 (63} AND_B00T
. § .

V3008 01 QPE=
st ACID PUMP 1182 (43
FBL11_85 (47 )

£=PP_3005_01_OP_TME

AND_BOOL

fet00ms £

FBI11_60 (32)
OPMDBOOL

1220021y
AND_BOOL CLINE_Controllaop_Mode—||SELEC  OUT ——ngwe,m,w
o=—]|oFE

CLanDs_IND_peid ]
From P calculation _IND - i
S M o]
1177 0y

FBLIIF3(13) FBLIT4(14)  FBLIILT8(16)

MUL_UDINT
&

PP_3008_01_0P_TIMEL=
1000l

1184c48)
ADT_REAL

BN ENO

—>-CLI009_eid_Opening_Time

ELAALE i Opaning Tims -

11810483

CALCULATION OF THE RUNNING TIME OF PP_3008_01 ACID

L300 _ControlLoop_ade 1>
1

T

(1)
UDINT_TO_TIVE

2.11.2.2.1.3.Base valve and pump management

In automatic mode, if the operator has chosen the pH mode including BASE
solution and depending on the controller calculation, the BASE valve and the
BASE pump will be simultaneously opened for injection.

FBI_11 09 (88 )
OPMDBOOL
11230 (87) BASE WALVE
AND_B0OL L3008 _ContralLosp_Mods >—||SELEC  OUT || 5375008 02 v
o t~—]|OFF
INMANUAL MODE, RESET OF THE TIME, THE PUMP AND THE VALVE SET BY THE OPERATOR

L3003 _IND_Base [>—|
haa

From PUUM calculation
£L3008_pH_fow =—| 1158503

FBI 11 13851 FBI 11 180(62) FBI 11 10066 1110132y
L5V 3008 _07_OF
513008 02 0P CL300E_Control Loop_hde >
s B 1
11192 (533
PH BASE MANAD EVIENT.(PUMPA#LYE) T-RP_3008_01_OF

PP_3008_0_0P_TIMEL- Fol 11 610501
——— T BASE PUMP
1123128 ) MOBA0L =s=s=zzz==
AND_BODL L3008 _Cortrol Loop_Mode [»——||SELEC OUT [[—=—g==FP_3008_02_M {=-PP_3008_02_0P_TIME
SE_lor
CLADE_IND,_Bse [ e
From P catcuistion -
GALCULATION OF THE RUNNING TIME OF PP_3009_02 (BAS
CLi00E_pH Jow B>—— 11167 (28) 1185 (37 LD
= AND_BA0L FOL156 (35 )
B

HtE e Hooi
Tan R_TRIG TaF T
PP_3008_02_0P! e Eno
EE [} Clk 0 Lt CL300: _DartrolLaap. e [— @ 100ms ] NTERVAL 0
Wizl BT — FTET | 1— — oELscans

T
1088 (33) TI67 (24) £L008_Base_Opening_Timel-

WUL_UDINT UDINT_TO_TIE
PP_3005_02_0P_TIMEL=
1000 =

£-CL3008_Base_Opening_Time

In manual mode, the operator chooses to open valve, pump or both during a
defined time. The red rectangle (on the following scheme) corresponds to the

implementation of this function.
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The green rectangle corresponds to the reset of the time and the selected
equipment after the task has been executed.
The operator inputs are reset if one of the following conditions appears:
» no time is configured.
» the control loop is set to OFF mode
the desired opening time is over. (This condition doesn’t appear on the block

diagram).

FBII109(89)
OPMOBOOL
11230 (87) BASE WALVE
AND_BOOL L3003 _ContralLosp_Mods >—||SELEC  OUT |\ 5375008 02 v
o t=—]|OFF
L3003 _IND_Bass >—| i INMAHUAL MODE, RESET OF THE TIME, THE PUMP AND THE'ALVE SET BY THE OPERATOR
From FUM caleulation ool UEYE!

FBI 11 138617 FBI 11 138(62) FBI 11 180 (65)

£V 3008 _02_OF
CL3008_Control Loap_badz >
i

FEITT B0 (31

H BASE MANAG EVENT.(RUMP#ALYE) £>Pp_3008_02_0F

FBI11 51 (30)
OPMOBO0L BASE FUMP

AND_BOOL £L3005_Control Loop_Mode [-——i|SELEC  OUT [Had=PR_3008_02_Wv
Hemm 5
|
CALCULATION OF THE RUNNING TIME OF PP_3008_02 (BASE)

CL3008_pH_low I>——] ‘ 1187 g2 185 (37)
FRI1186(39)

FBI11 164026 ) FOLIT_1%6(26) FALII_BE(27) FND_BOGL TIE T
Ton RTRIG TOF -
PF_3008_01_0FL=
PR 02 OPL=—( 1N 0 cK o [ L3008 _ContralLoop. Mads [>—
WisE- 15—

PP _300%_07_OF_TIME

CL3008_IND_Base (>——]
From PY/l czlculztion

FT_E e
118 (22)
L3005 _Base_Opering_Timel= = CL300G_Bass_Opening_Time

o8 (2 Ti7 (24)
MUL_UDINT UDINT_TO_TME
PP_3008_02_0P_TIMEE=
1000 =

2.11.2.2.1.4.Base valve and pump opening time records

In automatic mode, when the controller asks for BASE injection, the PLC records
how long lasted the injection. A starting date is also recorded to be able to
calculate the quantity of BASE injected during an elapsed time. The sampling

time of record is 100 ms.
The operator can reset this time (see “reset opening time” section)

FBI11 09 (88 )
OPMDBOOL
11230 (87) BASE WALVE
AND_BoOL L3008 _ContralLosp_Mods >—||SELEC  OUT || 5375008 02 v
B[ OFF

INMANUAL MODE, RESET OF THE TIME, THE PUMP AND THE VALVE SET BY THE OPERATOR
1188 (50)

L3003 _IND_Base [>—|
haa

From FUM caleulation — C oo L

11181 (56 )
FBI 11 13851 FBI 11 180(62) FBI 11 10066 ARB_BO0C 1110132y
Ton RTRIG ToF Eo_iNT sy 3003_07_0F

54/_3008_02_0P (=

1.102¢33)
sv_3008_02 DPL> CL300E_Control Loop_hde > AN 00T

T8 034)
UDINT_TO_TIE

11192 (533
£>PP_3008_03_OF

PH BASE MANAD EVIENT.(PUMPA#LYE)

FBI 11 61307

PP_3005_02_OP_TIMEL>
oo TPHDBE0L BASEPUMP

1231 (29 )

AND_BOOL CL00E_GantrolLoop_Mode (——[SELEC QU |{-e—f==PP_a008_02 WV
o |JoFF

=-PP_3008_02_OP_TIME

CL06_IND,_Base b=——| 1l
From PV caleulat _b-
A — TALCULATION OF THE RURTING THE OF PP 7007 02 (BA%
CL3008 pH_fow 11,167 (28) 1185 (5) SEND
o A1TERCEE) FELI1 630203 FOLI1L1t0 (27 FNO_5000 Ty D BOOC FBII96 (30 )
- EaINT - SAMPLENA
PR_I008_02_0FE:- e END
R T oo L3003 _CantrolLoop. s > @ 100ms ] NTERVAL 0
FT noa T | oetscans 3

1168 (“) 1187 (24) EmDDB,Basz,DDzmnEfﬁH‘? {==CL3008_Base_Opening_Time|

WUL_UDINT UDINT_TO_TIE
PP_3005_02_0P_TIMEL=
1000 =

2.11.2.2.1.5.Controller ACID and BASE recopy
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The recopy (RCPY pin of the controller block) corresponds to the real action
applied to the process whatever is the calculation of the controller.

In order to preserve equipments from too little opening time calculation, and to let
the controller knows that its calculation has not be applied (to conserve the
validity of the predictive model), the logic recopy of the controller is implemented
as follow:

If the time calculated (for BASE or ACID) is lower than the minimum time of
injection of the PWM (1s) divided by calculation period of the PWM (30s), the
controller recopy is 0.

1,243 (168 )
SEL

CONTROLLER RECOPY

G
L3 164 ) ; N
FES_REAL —= L3008 _ACID_BASE_RCRY

0.0 [=—— IN1
CLE003_ARID_BASE_Y [—oI|
1230 (1613
TIME_TO_REAL RE I
) 1241 0163 ) LT_REAL
CL3008_ACID_BASE_PARAFIML_min [-— Tl REAL

11,240 (162)
TIME_TO_REAL

CLID0E_ALID_BASE_PARAPUNM_period [=—| —,_

1223 (153 1224 154

SEL MUL_REAL
CLI00E oH lowl=—H G CLI0DE ACID BASE ¥ [>— I LT )
REALD [z=— IND ADD_REAL
RFEal 1 [z=— N1
1236 (1563 1227 (156 )
SEL MUL_REAL
CL3002_pH_high [=—ro{ G CLI00E_ACID_BASE Y [=—
REALD [-— MO
REALI =— IN1

2.11.2.2.1.6.Controller ACID and Base limits

Depending of the pH mode (CO2 only / CO2+BASE / ACID+BASE) the controller
has different constraints on its output:

Mode CO2 only :  YMIN AND YMAX=0 (the controller is blocked)

Mode CO2+BASE: YMIN=0 AND YMAX=1 (the controller cannot inject
ACID)

Mode ACID+BASE: YMIN=-1 AND YMAX=1(the controller can inject both)
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CONTROLLER LIMIT hfH AGBWENT.
FUMCTION OF tHE pH MODE (ONLY CO2 / COZ+BASE S ACIDE +BASE)
THE CONTROLLER HAVE A CONSTRAINT ON ITS QUTPUT.
MODE COZ OKNLY:
YhAlN AND Whisi = 0 (THE CONTROLLER CAN'T DO ANYTHING)
MODE COZ+BASE:
YRIN = 0 AND WhiSK = 1 (THE CONTROLLER CAN'T ADD ACID)
MODE ACID+BASE
Yl = -1 AND Y =1 (THE CONTROLLER CAN ADD ACID AND BASE)

J1214 01440

EQ_INT 1S (1457

h0E

C L3008 _pH_hdode [=——| EN EMO |—
1[=—— 0.0[=— ==C L0028 _ACID_BASE_LIM.YMIN

ALZIE ¢ 1463
TADE

EN END |—

0.00=—o =G L3006_ACID_BASE_LIM, Yh&H

OR WODE COZ OHLY

AL 1470
EQ INT A1 HE 1480
- MDVE
CL3008_pH_tlode [—— EN EMO |—

2 [=—— 0.0 [==—] —==C L3008 _ACID_BASE LI YRIN

A1.219 014970 LIMIT FOR MODE CO2 + BASE
M0VE

EN EMO |—

10— —{=CL200%_ACID_BASE_LIM. Yhidl

A1.220 ¢ 150 )
EQ_INT ALZH1 161
MDE
CL3003_pH_hode [=—— EN EMO |
3 [—— -1.0=—| —{==C L3008_ACID_BASE_LIM, YMIN

A1.222 (1520 LIWIT FOR MODE ACID + BASE
h0VE

EN EMO |—
1.0[=—{ —==CL3008_ACID_BASE_LIM. vhias

2.11.2.2.1.7.Acid and Base Controller Initialization

When the operator decides to switch to automatic mode, the controller is
initialized during the sample time (see controller parameters).

CONTROLLER INITIALIZATION

A3 C158 0
INT_TO_BOOL
CL00Z_ControlLoop _hade [=— = C L300 _COZ_FLAGHMIT
FBI 11 35 (1507
R_TRIG FBRI_11_236 {160 )

TOF

CLE @
LI 0 =CL3008_CO2_INIT
CLI00S_COZ_TUMETS —oHFT BT [—

2.11.2.2.1.8.Acid and Base Controller Parameter
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Controlled PCR DEAD ZTR PROCESS
) CONTROLER Zone |PWM SAMPLETM VALUE SET POINT
Variable ZONE :
TYPE Control (input)
CL3006_ACID_BASEPARAPWM
t_period : 30s
SV_3008_01 t_pause : Os
SV_3008_02 YES t_brake : Os
PP_3008_01 IF1 configurable NO _min : 100ms CL3008_ACID_BASETUNE.TS|CL3008_pHdz |CL3008_pH_SP
PP_3008_02 t_max : 30s
up_pos : 1
up_neg:1
INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP |DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)
CL3008_ACID_BASE_LIM
KM:004 |TS:30s Depends on the pH mode §¥‘§88§‘8§‘W
T™ : 265 H: 50s gs::e(ﬁcr)r:};rsoller ACID and [NO 15m CL3008_ACID_BASE_Y PP:3008:01:MV
DM :23s TRBF : 900s PP_3008_02_MV
2.11.2.2.2. Controller CO2

The controller which manages the CO2 is linked to a mass flow controller. The
output of the predictive controller block IF1 sends a set point in ml/min to the

mass flow controller.

Set point

Bioreactor pH

Bioreactor pH value
+ | - Deadzone

—_—

—

Controller

C0O2 mass flow controller
set point

Important point: Because PCR block doesn't accept value lower than 107 and
the gain value is 108, we need to change the unit of the PCR equation.

For that, we have decided to convert the unit of the flow from "ml" to "litre".
According to this change we multiply the controller output by 1000 to re-pass in
ml unit after the controller.
The logic also concerns the recopy and the limits of the controller.
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11.237 (6)
AND_BOOL

FBI_11 333 (7) CL3003_IND_geid [=—ro FBI_11 57 ¢ 10
S LET CL2002_pH_high [>—— 113389 OPMDREAL
FBI_11_232(8) SEL
CLI00B_COZ_TUNETS= INTERVAL 0 == CL300S_CortrolLoop_hode [=— SELEC  DUT |l —=FORC_3008_01_3F
DELSCANS PCR_IF1 G 0.0 —| OFF
EN  ENO | on=— Mo AUTO
b

CLI008_COZ_INITE=— INIT N1 FORC_3008_01_0P [>—
CL3008_pHilz [=—( PV v [e=—chom_coz_v

CLaDDS pH_SPE— 5P IMw =i 3n0e_CO2_IMY

FORC_3008_01_$P [=——{ RCPY ERR —{~=Cl3008_C02_ERR
CLADE_COZ_ TR E=—rf IMP

CL3008_CO2_TUNE[>—| TUKE
CL3008_C02_LIME=——{ Likd

CL3008_C02 DECTMR [=—] DECOMP

CL3008_C02_FLAGSINIT[>—of MAN

0.0 E—] ThEN

2.11.2.2.2.1.CO2 Controller Initialization

When the operator decides to switch to automatic mode, the controller is
initialized during the sample time (see controller parameters).

CONTROLLER INITLALIZATION

A1.234 (1623
INT_TO_BOOL
CL300%_Cortrol Loop_hiade [-=— L3008 _COZ_FLAGHNIT
FRI 11 235 ¢ 1587
B TRIG FBI_11_236 ¢ 160 )

TOF

CLk @
L Im 0 =CL3008_COZ_INIT
CLI00E_COZ_TUMETS=—oAFT  ET |-

2.11.2.2.2.2.CO2 Controller Parameter

PCR PROCESS
Controlled CONTROLER|PEAP ZTR PWM SAMPLETM VALUE SET POINT
Variable ZONE Zone Control .

TYPE (input)

YES
FQRC_3008_01_SP|IF1 configurable NO NO CL3008_CO2_TUNE.TS|CL3008_pHdz|CL3008_pH_SP
INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)
CL4006_CO2_LIM
KM :-0,000047 |TS : 30s YMIN: 0
o > YMAX: 50 NO 15m CL3008_CO2_Y FQRC_3008_01_SP

TM : 265s H: 250s YRATE: 50
DM :0s TRBF : 900s .
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2.11.2.3. Reset timer function.

The operator can reset the timer recording the ACID and BASE injection time.
The PLC current date is then recorded as the starting point of the timer.

RESET THE pH TIMER AND RECORD THE CURRENT DATE TIME

FBI 11 102 (67

CL3008_Reset_pH_Timer|

AA07EY
WOWE
EN ENOD

T oE )

R_TRIG |

CLk o

L3003 _Base_Opening_Time =—|
0.0 [=——

MUL_REAL
EN  ENOD

—{==CL3008_Base_Opening_Time

1106 (B0 Y

L3005 _Acid_Opening_Time [-—|
00—

TUL_REAL
EN  END

—{5=CL300%_scid_Opening_Time

1106 (70 3
MOWE
EN END

CllI_Sy=Clock_Second

A1A07 071
MOWE
EM ENO

CHI_SwsClock_hinute

AT108 (723
WOWE
EN END

CIll_Sys Clask_Hour

2.11.3.Alarms and Threshold

CL3008_pH_Second

CL3008_pH_Minute

CLI00%_pH_Hour

Cl_SwsClock_Day [=— —I=CL300%_pH_Day
L1674

MOVE
r————————————————————— EN END

CHI_Sy=Clock_Month B-— —{=CLI00%_pH_Mbrth

A2 075)
MOVE
EN END

CIll_Sys Clock_Year [=— —{CL3008_pH_Year

Alarm tag Name type Address description

High pH in the Bioreactor
CL3008_pH_AH BOOL 000103 | Only in automatic mode

Compared to the set point

Very High pH in the Bioreactor
CL3008_pH_AHH BOOL | 000104 |Cutthe controlloop

Only in automatic mode

Compared to the set point

Low pH in the Bioreactor
CL3008_pH_AL BOOL 000105 | Only in automatic mode

Compared to the set point

Very Low pH in the Bioreactor
CL3008_pH_ALL BOOL | 000106 |Cutthe controlloop

= Only in automatic mode

Compared to the set point
WIT_3008_01_AL BOOL 000107 | Low Level in the ACID tank
WIT_3008_01_ALL BOOL 000108 | Very Low Level in the ACID tank
WIT_3008_02_AL BOOL 000109 | Low Level in the BASE tank
WIT_3008_02_ALL BOOL 000110 | Very Low Level in the BASE tank
CL3008_SENSOR_DEVIATION_A BOOL | 000252 | Triggered when the pH gap between the

= — — two probes is more than 2

FQRC_3008_01_AH BOOL 000253 The value asked is high compared to the

value read on the mass flow controller
FORC_3008_01_AHH BOOL 000254 The value asked is very high compared to

= - = the value read on the mass flow controller

FQRC_3008_01_AL BOOL 000255 The value asked is low compared to the

value read on the mass flow controller
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Alarm tag Name type Address description
FORC_3008_01_ALL BOOL 000256 The value asked is very low compared to
= - = the value read on the mass flow controller
Set if the feed back is not detected after 5
SV_3008_01_A BOOL 000111 seconds
SV 3008 02 A BOOL 000112 Set if the feed back is not detected after 5
= - = seconds
AT_3008_01_ERR BOOL 000113 | SET if the wire is broken
TT_3008_01_ERR BOOL 000114 | SET if the wire is broken
AT_3008_02_ERR BOOL 000115 | SET if the wire is broken
TT_3008_02_ERR BOOL 000116 | SET if the wire is broken
WIT_3008_01_ERR BOOL 000117 | SET if the wire is broken
WIT_3008_01_ERR BOOL 000118 | SET if the wire is broken
FQRC_3008_01_ERR BOOL 000119 | SET if the wire is broken

Figure 32: Bioreactor pH control - ALARMS

Threshold tag name Type Address Malue Unit Action
Displays an alarm on the HMI
CL3008_pH_LIM_H REAL | 400582 0.1 - Only in automatic mode
cut the control loop
CL3008 _pH_LIM_HH REAL | 400584 0.5 - Displays an alarm on the HMI
Only in automatic mode
CL3008_pH_LIM_L REAL | 400586 0.1 .| Displays an alarm on the HMI
- == Only in automatic mode
cut the control loop
CL3008 pH_LIM_LL REAL | 400588 -0.5 - Displays an alarm on the HMI
Only in automatic mode
CL3008_SENSOR_DEVIATION_LIM REAL | 400708 0.5 (pH) | Displays an alarm on the HMI
FQRC_3008_01_LIM_H REAL | 400710 20 ml/min | Displays an alarm on the HMI
FQRC_3008 01_LIM_HH REAL | 400712 50 ml/min | Displays an alarm on the HMI
FQRC_3008_01_LIM L REAL | 400714 -20 ml/min | Displays an alarm on the HMI
FQRC_3008_01_LIM_LL REAL | 400716 -50 ml/min | Displays an alarm on the HMI
WIT_3008_01_LIM_L REAL | 400590 1 kg Displays an alarm on the HMI
WIT_3008_01 LIM_LL REAL | 400592 05 kg | . ShEBgelinlEeAne
— == Displays an alarm on the HMI
WIT_3008_02_LIM_L REAL | 400594 1 kg Displays an alarm on the HMI
WIT_3008_02_LIM_LL REAL | 400596 0.5 kg Displays an alarm on the HMI

Figure 33: Bioreactor pH control - THRESHOLDS
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2.12. Bioreactor DO2 Control (CL3009)

02 9_o}— A
_ HPCV_3009_01 ORC_3009_01

="

RV_3008_01

To bioreactor
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30250 ;w@
TO
\TION

LI
()
N 40 _TQ N ?2 N 20
N18
N17 N23
446 ~——
N27
N13 6 N 29|
N28
RCIII
N14 N24
N15 Hg
L N10
1] N30
% > N{8
LI NO7 N3t
2x3
sensors
(Ingold
port) N43
-
Ll {Nos ) ‘
b
NO4 N42
NO3
NO02
NO1
N 41
HV_3025_01
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The aim of this loop is to control the dissolved dioxygen in the Bioreactor.
It is performed by adding dioxygen in gas phase in the gas loop.

» OFF: the dissolved DO2 is not controlled. No O2 injection in the

biorector

» AUTOMATIC: DO2 is automatically controlled with the O2 mass
flow controller set point.

» MANUAL: the operator can fix the O2 mass flow controller set point.

PLC Section name Equipment tag Type Address  Comment

A Dissolved 02 transmitter
CL3009_Bioreactor_D02_Control | AT_3009_01 Al->REAL 400122 (BOTTOM)
CL3009_Bioreactor_D02_Control | AT_3009_02 Al->REAL 400124 | Dissolved O2 transmitter (TOP)
CL3009_Bioreactor_D02_Control | FQRC_3009_01 Al->REAL 400126 | Flow element + transmitter (O2)
CL3009_Bioreactor DO2_Control | FQRC_3009_01_SP RE:'C; > | 400190 fg’zv)v Control Valve non sterile gas

Figure 34 : Bioreactor DO2 Control — EQUIPEMENTS

PLC Section name

Equipment tag

Type | Address

Comment

CL3009_Bioreactor_D02_Control

CL3009_ControlLoop_Mode

INT 400236

Mode Selector (OFF/Manu/Auto)

CL3009_Bioreactor_D02_Control

FQRC_3009_01_OP

REAL | 400120

Used to define the opening Set
point of the mass flow controller
valve in manual mode

CL3009_Bioreactor_D02_Control

CL3009_DO2_SP

REAL | 400172

Used to define the Set point of
the Dissolved Oxygen in
automatic mode (Controller set
point)

CL3009_Bioreactor_DO2_Control

CL3009_DO2_selector

INT 400249

Define the DO2 probe used for
the Control. (O=Average / 1 =
AT 3009 01/2=AT 3009 02)

Figure 35: Bioreactor DO2 Control - -OPERATOR INPUT

2.12.2.Block Diagram

2.12.2.1. DO2 probe selection

The operator can choose both probes separately or the average of the two

probes.

This document is confidential property of the MELISSA partners and shall not be used,

duplicated, modified or transmitted without their authorization

81

Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA




MELiISSA

CL2002_D0OZ_selectar[——r
CL3000_D0Z_AVERAGE [=—
AT_3000_01 [=—o/
AT_3009_02 [=—-

FBI_4Z_38 (30
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Clll : SW Description

OFMDREAL
SELEC ouT
OFF

AUTO

hAAN

2.12.2.2. DO2 probe average calculation

D02 AVERAZE MEASUREMENT MANAGEMENT

Az23

(1)

AT_3009_01_ERR [—
AT 3009_02_ERR [=—

AND_BOOL

FRI_12_37 (29 )

F—I[=CL2009_D02_heasurement

AVERA
EN END (|—
OuUT |——==CL3008_ D02 AVERAGE
0.5[=——-|C1
0.48——-cz
AT_2009_01 [=—|IN1
AT_s009_02 [=—|IN2

2.12.2.3. DO2 probe error management

If the operator selected probe goes into failure, the PLC automatically takes the

second probe as current measurement.
AZE(2)

AT_3009_01_ERR [=—o
AT_3009_02_ERR [—0r

AND_BOOL

AZB(2]

W OWE
EN ENO

AZT (4]

AT_3009_01_ERR [=—0

AND_BOOL

AT_3009_02_ERR [m—

AT_3009_02 [—1

——{==-CL3009_[02_AVERAGE

AZE(E]

MOVE

AT_3009_01 [Z—

EN ENO

—=-CL2009_DO02_AVERAGE

In case of average measurement, if one of the two probes goes into failure, the
controlled value becomes the other probe.
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A243(31)

CL2009_C02_selector[=—

1 [=—

EQ_INT

A239032)

AND_BOOL

A245(33)

CLE009_DOZ_selector[>—

2 [

EQ_INT

AT_3008_01_ERR [=—
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Clll : SW Description

AZA(35)

A240034)

AND_BOOL

2.12.2.3.1.

Dissolved Dioxygen
measurement

Setpoint

Dissolved Dioxygen

AT_3009_02_ERR [=—rT{

0 [=—

MOVE

EN ENO

AzA42 (36

—=CL3009_DO0Z_selectar

DO2 Controller

—

Controller

o=

MOVE

EH EHNO

——==CL3009_D0Z_selactar

Dizssolved Dioxygen

The control is done by the Predictive control block EF1 (Simple predictive
controller for first order process) (See annex C). An internal model represents
the DO2 function of the O2 mass flow. Depending of this model, the controller will
adjust the mass flow to maintain the desired set point.

The control depends on the mode selected by the operator:

> OFF mode:

> MAN mode:

> AUTO mode:

satisfy the DO2 set point

The mass flow is switched OFF
The user can fix the O2 mass flow set point

The controller adjusts the O2 mass flow to
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FBI12_19¢12)

OPMDREAL
FBI_12_15(7)
CL3008_ControlLoop_Mode [=——|| SELEC OUT [—{==FORC_3008_01_SF
SAMPLETM FBI 12 8(8) 0ol OFF
FCR_EF1 AUTO
CL3008 TUNE.TS[>—— INTERVAL Q EN ENO {— FQRC_3008_01_OF [=—{|MaN
— DELSCANS CL2009_INIT [—— INIT
CL3009_002_Measurement=—— PV N = CL3009_Y
CL3008_DO2_SPL=—1y SP MY = CLA009_|MY .
15008, [ RCPY  SP_CSTR — 02 mass flow set point
— FF SPLR_FL |—
CL3008_IMP [>— IMP ERR —->CL_3000_ERR

CL3009_TUNE[=—— TUNE
CL2009_LIM[Z— LIk
— SELF_CMFP

1212(6) SPLR_VAL

OR_BOOL —| SPLR_IMP
— SPLR_TUN
CL3009_Flaginit[—0] WIAN
FORC_2009_01_ERR [=—0] 0.0 [— YMAN Controller

2.12.2.3.2. Controller initialization
When the operator decides to switch to the automatic mode, the controller is
initialized during the sample time (see controller parameters)

AZAB(DY
INT_TO_POOL
CL2002_ControlLoop_Made [=—7 =CL2009_Flagdnit
FBRI_1Z2_17 (10 FRI_1Z2_18 (111
R_TRIG TOF
CLK Q IN 0 ——{==CL3009_INIT
CL3009_TUME.TS[>——FT ET |—

2.12.2.3.3. Controller parameters

PCR PROCESS
Controlled CONTROLER|PEAD |2TR PWM |SAMPLETM VALUE SET POINT
Variable ZONE |Zone Control .

TYPE (input)

Set Point of the O2
mass flow controller |EF1 NO NO NO CL3009_TUNE.TS|CL3009_DO2_Measurement|CL3009_DO2_SP

(FQRC_3009_01_SP)

INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)

CL3009_LIM
KM : TS: YMIN :
™ - H- YMAX : NO NO CL3009_Y FQRC_3009_01_SP
DM : TRBF : YRATE :
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Alarm tag Name type Address description
High percentage of Dissolved Oxygen
AT_3009_01_AH BOOL 000120 | Only in automatic mode
Compared to the set point
Very High percentage of Dissolved Oxygen
AT_3009_01_AHH BOOL 000121 | Only in automatic mode
Compared to the set point
Low percentage of Dissolved Oxygen
AT_3009_01_AL BOOL 000122 | Only in automatic mode
Compared to the set point
Very Low percentage of Dissolved Oxygen
AT_3009_01_ALL BOOL 000123 | Only in automatic mode
Compared to the set point
AT_3009_01_ERR BOOL 000124 | SET if the wire is broken
High percentage of Dissolved Oxygen
AT_3009_02_AH BOOL 000125 Compared to the set point
AT 3009 02 AHH BOOL 000126 Very High percentage qf Dissolved Oxygen
= — Compared to the set point
AT 3009 02 AL BOOL 000127 Low percentage of Dlssplved Oxygen
= - Compared to the set point
AT 3009 02 ALL BOOL 000128 Very Low percentage of Dissolved Oxygen
= - Compared to the set point
FQRC_3009_01_AH BOOL 000257 | High Flow in the O2 GAS Mass Flow Controller
FQRC_3009_01_AHH BOOL 000258 | Very High Flow in the O2 GAS Mass Flow Controller
FQRC_3009_01_AL BOOL 000259 | Low Flow in the GAS O2 Mass Flow Controller
FQRC_3009 01 ALL BOOL 000260 | Very Low Flow in the O2 GAS Mass Flow Controller
AT_3009_02_ERR BOOL 000129 | SET if the wire is broken
FQRC_3009_01_ERR BOOL 000130 | SET if the wire is broken
Triggered when the DO2 gap between the two probes is
CL3009_SENSOR_DEVIATION_A BOOL 000262 greater than 5%

Figure 36 : Bioreactor DO2 Control — ALARMS

Threshold tag name Type Address Malue Unit  Agtion
Displays an alarm on the HMI
AT_3009_LIM_H REAL | 400598 10 % Compared to the set point
Only in automatic mode
Displays an alarm on the HMI
AT_3009_LIM_HH REAL | 400600 20 % Compared to the set point
Only in automatic mode
AT 3009 LIM_L REAL | 400602 -20 % Displays an alarm on the HMI
= - = Only in automatic mode
Displays an alarm on the HMI
AT_3009_LIM_LL REAL | 400604 -40 % Compared to the set point
Only in automatic mode
CL3009_SENSOR_DEVIATION_LIM REAL | 400734 5 % Displays an alarm on the HMI
FQRC_3009 _01_LIM_H REAL | 400718 100 ml/min Displays an alarm on the HMI
FQRC_3009_01_LIM_HH REAL | 400720 300 ml/min Displays an alarm on the HMI
FQRC_3009 01_LIM L REAL | 400722 -100 mi/min Displays an alarm on the HMI
FQRC_3009_01_LIM_LL REAL | 400724 -300 ml/min Displays an alarm on the HMI

Figure 37 : Bioreactor DO2 Control - THRESHOLDS
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2.13. Bioreactor EC (CL3010)
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2.13.1.Function
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Clll : SW Description

There is no control. EC is monitored.

PLC Section name Equipmenttag | Type Address [Comment
CL3010_Bioreactor_EC_Control | AT_3010_01 Al->REAL | 400128 | Conductivity element + transmitter (BOTTOM)
CL3010_Bioreactor_EC_Control | AT_3010_02 Al->REAL | 400130 | Conductivity element + transmitter (TOP)

Figure 38 : Bioreactor EC - EQUIPMENTS

2.13.2.Block Diagram

No controller

2.13.3.Alarms and Thresholds

Alarm tag Name type Address description

AT_3010_01_AH BOOL 000131 High Electro Conductivity in the Bioreactor
AT_3010_01_AHH BOOL 000132 Very High Electro Conductivity in the Bioreactor
AT_3010_01_AL BOOL 000133 Low Electro Conductivity in the Bioreactor
AT_3010_01_ALL BOOL 000134 Very Low Electro Conductivity in the Bioreactor
AT_3010_01_ERR BOOL 000135 SET if the wire is broken

AT_3010_02_AH BOOL 000136 High Electro Conductivity in the Bioreactor
AT_3010_02_AHH BOOL 000137 Very High Electro Conductivity in the Bioreactor
AT_3010_02_AL BOOL 000138 Low Electro Conductivity in the Bioreactor
AT_3010_02_ALL BOOL 000139 Very Low Electro Conductivity in the Bioreactor
AT_3010_02_ERR BOOL 000140 SET if the wire is broken

Figure 39: Bioreactor EC - ALARMS

Threshold tag name Type Address Value Unit Action

AT_3010_LIM_H REAL | 400606 7.5 millisiemens / cm Displays an alarm on the HMI
AT_3010_LIM_HH REAL | 400608 9 millisiemens / cm Displays an alarm on the HMI
AT_3010_LIM_L REAL | 400610 4.5 millisiemens / cm Displays an alarm on the HMI
AT_3010_LIM_LL REAL | 400612 3 millisiemens / cm Displays an alarm on the HMI

Figure 40 : Bioreactor EC - THRESHOLD
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2.14. Gas Loop (CL3011)
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STEAM
TO BIOREACTOR ss UAB
%m_mn_zu
1t
o
SV_3011_03 HV_3011_19
HV_3011_23
NRV_3011_03 @ E%
1t ;* L3 (13
o w L2
HPCV_3011_02
HV_3011_18
HV_3011_29 HV_3011_2 %
Y
HV_3011_30
l {
HY_3011_25

2.14.1.Function

The objective of this loop is to manage the gas loop:

- To maintain the Mix Flow rate, with N2 injection.

- To control the pressure of the bioreactor.
02 mass flow controller is managed in automatic in the DO2 control loop.
CO2 mass flow controller is managed in automatic in the pH control loop.

RV_3011_01

NRV_3011_02
)3 - -
HV_3011_1

PLC Section name Equipment tag Type Address IComment

CL3011_Gas_Loop |GC_3011_01_MV DO 000037 | Gas compressor
CL3011_Gas_Loop |[FQRC_3011 01_SP REQI(S i 400192 | Flow Control Valve non sterile gas (N2)
CL3011_Gas_Loop |FQRC_3011 01 Al->REAL 400136 | Flow element + transmitter (N2)
CL3011_Gas_Loop |FQRC_3011 02 SP REAA'6 > | 400202 | Flow element + transmitter (mix)
CL3011_Gas_Loop |FQRC_3011 02 Al->REAL 400138 | Flow element + transmitter (mix)
CL3011_Gas_Loop |PT_3011_01 Al->REAL 400140 | Pressure transmitter
CL3011_Gas_Loop |SV_3011_01_MV DO 000022 | Reactor venting valve
CL3011_Gas_Loop |SV_3011_01_FB DI 100028 | Reactor venting valve feedback
CL3011_Gas_Loop |SV_3011_02_MV DO 000018 | Gas exhaust valve
CL3011_Gas_Loop |SV_3011_02_FB DI 100030 | Gas exhaust valve feedback
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PLC Section name

Equipment tag Type Address IComment

CL3011_Gas_Loop

Gas introduction valve / OLD NAME OF THE

SV_3011_03 MV DO 000024 | A VE: SV 3016 01

CL3011_Gas_Loop

Gas introduction valve Feedback / OLD
NAME OF THE VALVE: SV 3016 01

SV_3011_03_FB DI 100032

Figure 41 : Gas Loop — EQUIPMENTS

PLC Section name Equipment tag Type | Address | Comment

CL3011_Gas_Loop |CL3011_ControlLoop_Mode | INT | 400237 | Mode Selector (OFF/Manu/Auto)

CL3011_Gas_Loop |GC_3011 01 OP BOOL | 000141 |YSed to start or stop the gas compressor
pump in manual mode

CL3011_Gas_Loop |FQRC_3011 01 OP REAL | 400132 |Used to define the opening Set point of the
mass flow controller valve in manual mode
Used to define the opening Set point of the

CL3011_Gas_Loop | FQRC_3011_02_OP REAL | 400134 mass flow controller valve in manual mode

CL3011_Gas_Loop |CL3011 GasMix_SP REAL | 400174 |Used o define the Gas Mix Set point of the
controller in automatic mode

CL3011 Gas_Loop |SV 3011 01 OP BOOL | 000142 ﬂi’zde to open or close the valve in manual

CL3011_Gas_Loop |SV_3011 02 OP BOOL | 000143 ﬁz‘é to open or close the valve in manual

2.14.2

The control d

>

Figure 42 : Gas Loop — OPERATOR INPUTS

.Block Diagram

epends on the mode selected by the operator:

OFF mode: The compressor and mass flow controller are
switched off. The pressure in the Bioreactor is not controlled.

MAN mode: The user can start or stop the compressor, set
the mix flow set point and N2 set point. User can open/close the
atmospheric valve. Pressure is not controlled.

AUTO mode: The controller adjusts the N2 mass flow and
valve to atmosphere to satisfy the pressure set point.

2.14.2.1. Gas Compressor Management
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GAS COMPRESSOR MANAGEMENT

FBI_14_53 (43
OFMDBOOL

CL2041_Contrelloop_Mode [=——|SELEC OUT (—==GC_ 2011 01 _My
o=——|oFF
1[=——|aUTO

GC_3011_01_0F [——{| AN

2.14.2.2. Reactor Venting Valve Management

FBI_14_1(173
OFMODBOOL

CL3011_CaontralLeop_Made [[=——SELEC OUT |——==5v_ 3011 _01_piv
O[=——|aFF
A [=——|AUTO

SW_3011_01_0F [=——| AN

In AUTO mode, the reactor venting valve is open

In MAN mode, it is user defined. Excepted when Gas Pulse is in AUTO mode. In
this case, it is open/close depending on the cycle of the Gas Pulse.

In OFF mode, the valve is closed.

2.14.2.3. Gas Mix Flow Controller

GAS MIX MASS FLOW CONTROLLER

FBI_14_52 (42
OFMDREAL

CL3011_CaontralLeop_Made [[=——|SELEC OUT |——==FQRC_3011_02Z_5F
0.0[=——/|0FF

CL3011_Gashiz=_SP [——|AUTO
FORC_3011_02_0OP [=——| AN

In AUTO mode, the user set the Set Point
In MAN, the user can fix the set point. In case of Gas Pulse, the set point is set
by the Gas Pulse Control Loop to 3000 mL/mn.

2.14.2.4. N2 Mass Flow Controller

Depending on the selected Mode :
- OFF : N2 mass flow set point is setto 0
-  MAN : N2 mass flow set point is set to the user set point desired value
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- AUTO : N2 mass flow set point is calculated as :
0 PressureControllerOutput — (O2 mass flow) — (CO2 mass flow)

In AUTOMATIC mode, the Pressure controller calculates the total flow needed to
maintain the pressure at the desired set point (around 50 mbar). N2 is adjusted
consequently.

FQRC N2 =CL2007 - FQRC 02 - FQRC CO2

Calculated by
the pressure 14.67 (37 )
controller SUB_REAL

CL3041_SelectWalue_N2 [——

CL3007 _ [=—o
FRRC_2008_04 [=—r

C02 mass flow

2.14.2.5. Controller

Bioreactor pressure

REECTECD)

LT_REAI

L

MODE OFF /AUTO/ MANL OF "CL2011_%as_Loop"

FBI_14_ 510041

CL2044_CantralLoop_Made [
00—

0.0 [=——
14.97 (402
458 (32 SEL
SUB_REAL
_._l b
L3011 _Selectalue_NZ IHD
FQRC_2000_01 [=—-1 0.0 [=——-/ IN1

02 mass flow

—_—

Bioreactor pressure
Setpoint

—_—

Controller

| 02 flow
—_— —_—

Co2flow |

FORC_3014_04_OP [—rT

OFMDREAL

SELEC ouT
OFF

AUTO

MAN

——==FQRC_2011_01_8F

N2 mass flow 5P

N2 mass flow

controller Setpoint

A predictive block “IF1” controls the pressure (for more details on the block, see
annex D). The manipulated variable represents the summation of the three inlet
gas (N2, 02, CO2). As 02 is used for DO2 control and CO2 for pH control, only
N2 is adjusted.

BIOREACTOR PRESSURE CONTROL

14.92 (46

FORC_3008_01 [=—{
FORC_3008_01 [=—o{
FORC_3011_01 =—

ADD_REAL

CL3011_TUNE.TS [>——

FBI_14 69 (45)

SAMPLETM

INTERWAL 0
DELSCANS

FBI_14.70(51)

PCR_IF1
EN  END [—
CL30T1_INIT [=— INIT
PT_3007_01 [=—— PV ¥ —{=CL3007_v
PT_3007_01_SF[=—— SP Iy —{==CL3007_IMy

[=——] YMAN

RCPY  ERR —=CL3007_ERR
CL3011_IMP [=—— IMP
CL3011_TUNE[=——{ TUNE
CL3011_LIM[=—o LI
CL3011_DECOMF [=—— DECOMP
CL3011_Flagdinitl=—co] MAN
00
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2.14.2.6. Controller initialization

When the operator decides to switch in automatic mode, the controller is
initialized during the sample time (see controller parameters).

When operator change fram OFF f Manual mode to Automatic mode,
the PCR is initialised during the time defined by "Tune TS".

A471(52)
INT_TO_mOOL
CL2011_ControlLoop_hode [—/7 1=CL3011_Flagdinit
FBI_14_72 (53 ) FBI_14_73(54)
R_TRIG TOF
CLK ] IN QO —==CL3041_INIT
CLE011_TUNE.TS[—— FT ET |—

2.14.2.7. Limits of the controller

N2 mass flow controller limits (range) are [0 CL3011_N2_FQRC_MAX]
(CL3011_N2_FQRC_MAX = 300 mL/mn)

As the output of the controller corresponds to “N2 + O2 + CO2”, the limits of the
controller are :

MIN : (0 + O2_measurement + CO2_measurement)

MAX : (CL3011_N2_FQRC_MAX + O2_measurement + CO2_measurement)
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LIMIT MIN OF THE CONTROLLER {mlfmin)

AS483 (47 A485 (48
ADD_REAL WOVE
FQRC_3008_01 [=—oA L {==CL3011_LIM.YRIN
FQRC_3000_04 [—

LIMIT MAX OF THE CONMTROLLER (mlfmin)

484048 A6 (50 )
ADD_REAL MOE

FORC_2008_01 [—oH == 03014 _LIM Yhlas,
FRRC_3008_01 f—
CLA011_M2Z_FORC_ha [—

2.14.2.8. Atmospheric Valve Management

In case of High pressure, the Atmospheric Valve is opened during a calculated
time.

The Opening time is calculated with the following equation :

OPENING TIME = GAIN x (BIOREACTOR PRESSURE - (BIOREACTOR
PRESSURE SET POINT - 5)).

For instance, if Set Point is 50 mbar and the pressure is 90 mbar, the OPENING
TIME will be calculated as GAIN * (90 — (50-5)), in order to reach a pressure
value lower than the desired set point.

1486(3)

1400(8)

GT_REAL 1491(7)
SEL
FT_3007_01[>
CL3007_Fressure_Threshold L= o
1o

00—
I
FBI14.2(0)
1957 (a) 1938 (5) OPMDBOOL
WUL_REAL D_REAL FBI 19 83(8)
P CLA011_ControlLosp_Mode[>——|SELEC  DUT [—=—=>5V_3011_02_Mv
00— |oFF
a000 X AuTo
R oveos |1 S _a011_02_0P || MAN

— _POS
CL301H_ATHM_VALVE_PW_PARA[>——| PARA Y_NEG |—

PT_8007_0_SP >
ELT=

In order to send the desired time to a PWM, the time is converted to a value
between 0 and 1, proportional to the MAX time of the PWM (300 ms here).

The Atmospheric Valve opening is activated if the pressure is greater than a
threshold (CL3007_Pressure_Threshold)

GAIN = CL3011_VALVEATM_GAIN =6
CL3007_Pressure_Threshold = 80 mbar (from HMI)
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PWM

CL3011_ATM_VALVE_PWM_PARA
t_period : 300ms

t_pause : Os

t_brake : Os

t_min : 50ms

t_max : 300s

up_pos :1

up neg:0

2.14.2.8.1.

MEL|SSA
|

Clll : SW Description

Opening Time of the Atmospheric Valve

Opening Time of the Atmospheric Valve SV_3011_02 is calculated since the last
reset of the time. And also the opening valve frequency per hour.

RECORD THE OPEMING FREQUENCY (PER HOUR) OF THE WALVE SV_2011_0D2 SINCE THE LAST RESET

FEI_14_49(35)
R_TRIG 450 (36 )
ADD_REAL
[ ] EN  ENO |—
FBI_14_2(8) 1.0[=— —{=5V_3011_0Z_OpenFreginHour
OFMDBOOL SV_2011_02_0OpenFreqinHour[=——y
Loap_Mode [=—{[ SELEC OUT |—=—==5\_3011_02_Nns
0 [=——o/|oFF
— AT
011_02_0OF [ MAN RECORD THE OPEMING TIME(IN SECONDS) OF THE WVALVE SW_3011_02 SINCE THE LAST RESET
A48(11)
AND BOOL FBEI_14_11(12})
SAMPLETM 1413 (13)
l EN END |— ADD_REAL
147018} #100ms[=—— INTERVAL @ EN  END —
—|{ DELSCANS 0.4 [=—o| F=5V_2011_Opening_Time
EQ_INT Y _3011_Opening_Time[=—|

antrolLoap_Mode [—1
1[=—

CALCULATION OF THE OPENING WALVE FREQUENCY PER HOUR

4300243
EQ_BYTE

Record the ongoing hour

1442728

ADD_REAL
EN ENO

{w_3011_0Z_OpenFreqinHour [=—{

SW_3011_02_TotalOpening =—I

—==5Vv_3011_02_TotalOpening

=5V _3011_02_TotalHaour

14.31(26 ) FBI_14_34 (27 ) 1443028
CIlI_SysClack_Minute [=— AND_BOOL R_TRI% ADD_REAL
0= EN  ENO
AGIZ(26 —— CLK O —o SV_3D11_EI2_TntaIH?uU|D—
EQ_BYTE 0l—
Clll_SysClock_Second L=— 445 (300
o= DIV_REAL
EN  ENO

SW_3011_0Z_TotalOpening [=—{
SW_3011_02_TotalHour[=——{

—=5v_3011_02_0pening_Frequency

4441313

MOVE

EN END

00—

—=5v_3011_02_0OpenFreqinHour

This document is confidential property of the MELISSA partners and shall not be used,
duplicated, modified or transmitted without their authorization
Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA

95



MELiISSA

SV_3011_02_Reset_Timer[>——|

2.14.2.8.2.
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Reset the Opening Time of the Atmospheric Valve

RESET THE TIMER OF THE 5V/_3011_02 (OFENING TIME) AND ENTER THE NEW DATE

FBI_14_14(

14)

R_TRIG

Clk 2

—>=5v_3011_Opening_Time

=g 2011_02_Minute

=g _2011_02_Day

=5 _2014_02_Hour

—{=5v_3011_02_Month

f—=sy_ 3011_02_vear

14.21(20)
A426(23) MOVE
WMOVE EN END |—
EN END [— 0af=—
0.0— [—L=-5v_3011_02_Opening_F requeney a7 (183
14.45¢32) MOVE
MOVE EN END
EN END [— CllI_SysClock_Minute [—r
0.0 =—I| —{==-5v_3011_02_TotalOpening 1480 (443
14.47 (331 MOVE
WMOVE EN END
EN END [— Clll_SysClod_Day[=—i
00f=—-o7 |—{=5v_3011_02_T otalHour 1418 (173
448 (34) MOVE
WMOVE EN END
EN ENOD |— ClHI_SysClade_Hour[=—ry(
00— f—I=5v_3011_02_OpenfreginHour 1318 (183
MOVE
EN END
CllI_SysClack_Manth [=—
14200193
MOVE
EN END
Clll_$ysClock_rear=—
AAAG (15 )
WMOVE
EN END

2.14.2.9. Controller parameter (Pressure)

Clll_SysClodk_Second —f

=g _3011_02_Second

PCR PROCESS
Controlled |- G\ rRoLER |PEAD ZTR PWM SAMPLETM VALUE SET POINT
Variable ZONE Zone Control ’

TYPE (input)
CL3007_Y |IF1 NO NO No CL3011_TUNE.TS |PT_3007_01|PT_3007_01_SP
INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)

CL3011_LIM

KM : 0.015 TS:0.5s Y_MIN: calculated
™ : Os H:3s Y_MIN: calculated |'V© 10s CL3007_Y FQRC_3011_01
DM :0s TRBF : 10s YRATE: 300
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Alarm tag Name type Address description

PT_3011_01_AH BOOL 000144 | High pressure in the gas loop system
PT_3011_01_AHH BOOL 000145 | Very High pressure in the gas loop system
PT_3011_01_AL BOOL 000146 | Low pressure in the gas loop system

PT_3011 01_ALL BOOL 000147 | Very Low pressure in the gas loop system
FQRC_3011 01_AH BOOL 000263 | High Flow in the N2 GAS Mass Flow Controller
FQRC_3011_01_AHH BOOL 000264 | Very High Flow in the N2 GAS Mass Flow Controller
FQRC_3011 01 AL BOOL 000265 | Low Flow in the GAS N2 Mass Flow Controller
FQRC_3011 01 ALL BOOL 000266 | Very Low Flow in the N2 GAS Mass Flow Controller
FQRC_3011_01_ERR BOOL 000148 | SET if the wire is broken

FQRC_3011_02_AH BOOL 000267 | High Flow in the GAS MIX Mass Flow Controller
FQRC_3011_02_AHH BOOL 000268 | Very High Flow in the GAS MIX Mass Flow Controller
FQRC_3011 02_AL BOOL 000269 | Low Flow in the GAS MIX Mass Flow Controller
FQRC_3011 02_ALL BOOL 000270 | Very Low Flow in the GAS MIX Mass Flow Controller
FQRC_3011_02_ERR BOOL 000149 | SET if the wire is broken

PT_3011_01_ERR BOOL 000150 | SET if the wire is broken

SV_3011 01_A BOOL 000151 | Set if the feed back is not detected after 5 seconds
SV_3011 02_A BOOL 000152 | Set if the feed back is not detected after 5 seconds

Figure 43 : Gas Loop — ALARMS

Threshold tag name Type  Address Value Unit Action

PT_3011 01_LIM_H REAL 400614 100 mBar Displays an alarm on the HMI
PT_3011_01_LIM_HH REAL 400616 500 mBar Displays an alarm on the HMI
PT_3011_01_LIM_L REAL 400618 40 mBar Displays an alarm on the HMI
PT_3011 01 LIM_LL REAL 400620 0 mBar Displays an alarm on the HMI
FQRC_3011 01 LIM_H REAL 400694 100 ml/min Displays an alarm on the HMI
FQRC_3011_01_LIM_HH REAL 400696 300 ml/min Displays an alarm on the HMI
FQRC_3011 01_LIM L REAL 400698 -100 ml/min Displays an alarm on the HMI
FQRC_3011_01_LIM_LL REAL 400700 -300 ml/min Displays an alarm on the HMI
FQRC_3011 02_LIM_H REAL 400726 100 ml/min Displays an alarm on the HMI
FQRC_3011 02_LIM_HH REAL 400728 300 ml/min Displays an alarm on the HMI
FQRC_3011_02_LIM_L REAL 400730 -100 ml/min Displays an alarm on the HMI
FQRC_3011_02_LIM_LL REAL 400732 -300 ml/min Displays an alarm on the HMI

Figure 44 : Gas Loop — THRESHOLD
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2.15. Gas Temperature (CL3012)

&

ALARM, 1|
—ﬂ-@ﬂ— GAS LOOP
SV_3011_01
RETURN
HX].3012_01
UAB SS
- EE el
WATER
m ~ 5% HV_3012_ P
Y
BIOREACTOR
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2.15.1.Function

There is no control. Temperature of the gas cooling system is monitored to
ensure that the condenser is working and ensure that there is no liquid in the gas
phase.

PLC Section name Equipment tag Type Address IComment

CL3012_Gas_Temperature | TT_3012_01 Al->REAL 400142 | Air vent cold water temperature transmitter

Figure 45: Gas Temperature — EQUIPMENTS

2.15.2.Alarms and Thresholds

Alarm tag Name type Address description

TT_3012_01_AH BOOL 000153 High Temperature in the Gas Cooling system
TT_3012_01_AHH BOOL 000154 Very High Temperature in the Gas Cooling system
TT_3012_01_AL BOOL 000155 Low Temperature in the Gas Cooling system
TT_3012_01_ALL BOOL 000156 Very Low Temperature in the Gas Cooling system
TT_3012_01_ERR BOOL 000232 SET if the wire is broken

Figure 46 : Gas Temperature — ALARMS

Threshold tag name Type Address Value |Unit |Action

Displays an alarm on the HMI
TT_3012_01 LIM_H REAL 400622 11 T To be confirmed by UAB when the reactor
will be in nominal work

Displays an alarm on the HMI
TT_3012_01_LIM_HH REAL 400624 20 T To be confirmed by UAB when the reactor
will be in nominal work

Displays an alarm on the HMI
TT_3012_01_LIM_L REAL 400626 9 T To be confirmed by UAB when the reactor
will be in nominal work

Displays an alarm on the HMI
TT_3012_01 LIM_LL REAL 400628 8 T To be confirmed by UAB when the reactor
will be in nominal work

Figure 47 : Gas Temperature — THRESHOLDS
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2.16. Analysis of Liquid (CL3013)

HV_3013_01 HY_3013_02 HV_3013_03

To Bioreactor

From Bioreactor

2.16.1.Function

IMPORTANT: Under 2.5 Litres / hour through the recycle line, analysis
cannot be performed (In Automatic mode only).

Three liquid analyzers perform analysis of the bioreactor.

- The NH4" and the NO3" analysis are managed by the SCADA system due
to the RS 232 protocol. The PLC asks for the starts, the calibration or the
stop then waits analyzer status from the SCADA. A routine is called every
minute by the Ifix server. Because of that, a delay (1 minute 15 seconds
max) can exist between the operator request and analyzer action.

- The NO2" analysis is managed directly by the PLC. Its calibration is
performed locally by the operator.

Each analyzer has three modes (OFF / Automatic / Manual) organised as follow:
- OFF Mode: The entrance valve is closed. If this mode is triggered during a
calibration or an analysis, the stop Analyzer function is called.
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- Automatic Mode: When triggered, the analysis is started instantaneously.
The operator needs to define the Time interval between each analysis and
each calibration. When analysis (or calibration) starts, a countdown starts
for the next analysis (or calibration). When a calibration is asked during a
running analysis, a flag is set. The analysis continues, then when finished
the calibration starts. The logic is the same in the opposite way (analysis
waits the end of calibration to begin)

- Manual Mode: When triggered, the analyzer countdown is stopped.

The operator can start directly analysis, calibration (only NH4™ and NO3"
analyzer) or stop the ongoing action from HMI.

If calibration or analysis are performed during the changing mode, the PLC
lets the analyzer finished its action.
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PLC Section name Equipment tag Type Address Comment

CL3013_Analysys of Liquid SV_3013_01_MV DO 000028 NH4 sampling valve
CL3013_Analysys of Liquid SV_3013 01 _FB DI 100036 NH4 sampling valve Feedback
CL3013_Analysys of Liquid SV_3013 02_MV DO 000029 NO3 sampling valve
CL3013_Analysys of Liquid SV_3013 02_FB DI 100037 NO03 sampling valve Feedback
CL3013_Analysys of Liquid SV_3013 03_MV DO 000030 NO02 sampling valve
CL3013_Analysys of Liquid SV_3013 03_FB DI 100038 NO2 sampling valve Feedback
CL3013_Analysys of Liquid AT_3013 01 REAL 400144 NH4 Analyser Value
CL3013_Analysys of Liquid AT_3013 02 REAL 400146 NO3 Analyser Value
CL3013_Analysys of Liquid AT_3013 03 Al->REAL 400148 NO2 Analyzer Value

Figure 48 : Analysis of Liquid — EQUIPMENTS

PLC Section name Equipment tag Type Address | Comment

Used to open or close the valve in

CL3013_Analysys of Liquid | SV_3013_01_OP BOOL | 000157 | ->° 0 OP°8

Used to open or close the valve in

CL3013_Analysys of Liquid | SV_3013_02_OP BOOL | 000158
manual mode

Used to open or close the valve in

CL3013_Analysys of Liquid | SV_3013_03_OP BOOL | 000159
manual mode

NH4 Analyzer Mode Selector

CL3013_Analysys of Liquid | CL3013_NH4_ControlLoop_Mode INT 400238 (OFF/Manu/Auto)

Status of NH4 analyzer : 0 Stopped, 1

CL3013_Analysys of Liquid | AT_3013_01_Status BYTE 400422 Analysis, 2 Calibration

Start Analysis from PLC and reset from
CL3013_Analysys of Liquid | AT_3013_01_Start_Analysis BOOL 000279 | SCADA server when analysis has
finished

AUTOMATIC MODE ONLY /
Configuration time in minute between
two start analysis function (NH4+
analyzer)

CL3013_Analysys of Liquid | CL3013_NH4_Analysis_Time_CFG UINT 400250

AUTOMATIC MODE ONLY /
Remaining time in minute before the
next start analysis function (NH4+
analyzer)

CL3013_Analysys of Liquid | CL3013_NH4_Analysis_Time UINT 400251

CL3013_Analysys of Liquid | AT_3013_01_Stop_Analyzer BOOL 000289 | Stop from PLC NH4+ Analysis

Start Calibration from PLC and reset
CL3013_Analysys of Liquid | AT_3013_01_Start_Calibration BOOL | 000280 |from SCADA server when calibration
has finished

AUTOMATIC MODE ONLY /
Configuration time (in hour)between
two Calibration function (NH4+
analyzer)

CL3013_Analysys of Liquid | CL3013_NH4_Calibration_Time_CFG UINT 400252

AUTOMATIC MODE ONLY /
Remaining time (in hour) before the
next Calibration function (NH4+
analyzer)

CL3013_Analysys of Liquid | CL3013_NH4_Calibration_Time UINT 400253

NO3 Analyzer Mode Selector

CL3013_Analysys of Liquid | CL3013_NO3_ControlLoop_Mode INT 400273 (OFF/Manu/Auto)
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PLC Section name

Equipment tag

Type

Address

Comment

CL3013_Analysys of Liquid

AT_3013_02_Status

BYTE

400423

Status of NO3 analyzer : 0 Stopped, 1
Analysis, 2 Calibration

CL3013_Analysys of Liquid

AT_3013_02_Start_Analysis

BOOL

000284

Start Analysis from PLC and reset from
SCADA server when analysis has
finished

CL3013_Analysys of Liquid

CL3013_NO3_Analysis_Time_CFG

UINT

400254

AUTOMATIC MODE ONLY /
Configuration time in minute between
two start analysis function (NO3-
analyzer)

CL3013_Analysys of Liquid

CL3013_NO3_Analysis_Time

UINT

400255

AUTOMATIC MODE ONLY /
Remaining time in minute before the
next start analysis function (NO3-
analyzer)

CL3013_Analysys of Liquid

AT_3013_02_Stop_Analyzer

BOOL

000290

Stop from PLC NO3- Analysis

CL3013_Analysys of Liquid

AT_3013_02_Start_Calibration

BOOL

000285

Start Calibration from PLC and reset
from SCADA server when calibration
has finished

CL3013_Analysys of Liquid

CL3013_NO3_Calibration_Time_CFG

UINT

400256

AUTOMATIC MODE ONLY /
Configuration time (in hour) between
two Calibration function (NO3-
analyzer)

CL3013_Analysys of Liquid

CL3013_NO3_Calibration_Time

UINT

400257

AUTOMATIC MODE ONLY /
Remaining time (in hour) before the
next Calibration function (NO3-
analyzer)

CL3013_Analysys of Liquid

CL3013_NO2_ControlLoop_Mode

INT

400274

NO2 Analyzer Mode Selector
(OFF/Manu/Auto)

CL3013_Analysys of Liquid

AT_3013_03_Start_Analysis

DO

000008

Start the NO2 analysis

CL3013_Analysys of Liquid

CL3013_NO2_Analysis_Time_CFG

UINT

400258

AUTOMATIC MODE ONLY /
Configuration time in minute between
two start analysis function (NO2-
analyzer)

CL3013_Analysys of Liquid

CL3013_NO2_Analysis_Time

UINT

400259

AUTOMATIC MODE ONLY /
Remaining time in minute before the
next start analysis function (NO2-
analyzer)

CL3013_Analysys of Liquid

AT_3013_03_Stop_Analysis

DO

000034

stop the NO2 analysis

CL3013_Analysys of Liquid

AT_3013_03_Analyzing

]}

100046

NO2 Analysis Status

CL3013_Analysys of Liquid

AT_3013 03_Calibrating

DI

100048

NO2 Calibration Status

Figure 49 : Analysis of Liquid — OPERATOR INPUTS

This document is confidential property of the MELISSA partners and shall not be used,
duplicated, modified or transmitted without their authorization

Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA

103




MELiSSA METiSsh
|

Clll : SW Description

2.16.2.Block Diagram

2.16.2.1. SCADA Logic for NH4" and NO3™ Analyzer

As the Aguamonia and Aquanitra analyzer used RS 232 protocol, it was decided
to give the management to the SCADA. The SCADA logic is exposed in that
chapter, just for information. To summarize the exchange between SCADA and
PLC, the SCADA wait for the PLC request to start a function (Analysis /
calibration / stop analyser) then the PLC waits for the Changing status of the
analyser (written by the SCADA). The main routine of the SCADA is executed
every minute. It means that a delay exists between the request and its execution.

Main Program:

T 3013 01_Stop™
Analyzer =1

YES
v

Call Stop Analyzer

£T 3013 01_Start

oy T ) N1 o NO
Calibration = True NIO
YES YES
- R | .
uest Analyzer - -
e | (o) (Gmem)
Status
|
hd

Reapent is Empty =

NO ' NO—,
True
L 4
l Call Start Analysis | At
YES YES
Y v
Set AT_3013_01_Reagent_ A | ‘ Set AT 3013 _01_Reagent_A ‘
v v
| Reset AT_3013_01_Status | ‘ Reset AT_3013_01_Status |

|
L J

Reset AT_3013 01_Start_Analysis

h
Resal
AT_3013 01_Start_Calibration

T

End End
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Subrotines:
Starl Analysis cgﬁf;ign
v
Resat Reset
AT 3013_01_Reagen! A AT_3013 01_Reagent_A

i

NO vy

b4

|

 n —
Startup Analyzer

: N

h 4
,'* Stop Analyzer

Y
YES

8]

Calibration has
finished = True

!
pS

Analysis has
finished = True

Analyzer Starled =
MNQ

¥
YES
v w e
value
: Callbration Out o AT 3013 01 Start
Start Analysis v Range = False hEE | "~ Analysis
Write walue to .
FLC register 5:1 ¥
AT 3013 01 _CALIB Pl
wda W AT_3013_01_Start
YES _GUTOFRANGE A S
h | =
o5 .
Call Stop Analyzer AT_3013_01_CALIB -
e Call Stop Analyzer Sel
VES ZEEALEIR e B AT 3013 01_Statu
s=0
[ SetAT_3013 01 Status = 1 ‘ | Set AT_3013 01_Status =2 [ |
! L 4
z Resat
End Call Stop Analyzer AT_3013_D1_Stop

2.16.2.2. Recycle flow flag
IF the Recycle line Flow goes under 2.5 Litre/Hour, a flag called

“CL3013_RecycleFlow_Flag” is set. When set, no analysis procedure can be
performed automatically. This is done to prevent wrong analysis value.

BOSB(ET)
GT_REAL
FT 3017 01 [=— —>=CL3013 RecycleFlow Flag
25—

In Automatic Mode, If this flag is SET during 5 minutes, the OFF mode is asked
for the Three analyzer.
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CL2012_RecycleF low, Flag [=—

B0104¢84)

CLa0M3_NH4_ContralLoop_Mode [=——]
1 [=—

EQ_INT

CL3013_RecycleF low_Flag [—I

B0ADGEED)

CL3043_NO3_ControlLoop_hode [f—-T{
10—

EQ_INT

FBI_G0_106 (863 FBI_S0_107 (87 )

CL2012_RecycleFlow, Flag[—o

E0.114¢04)

CL3013_NOZ_ControlLoop_Mode [—/{
1[=—

EQ_INT

MEL|SSA
|

Clll : SW Description

2.16.2.3. AQUAMONIA Analyzer (NH4+)

2.16.2.3.1.

ACT_DIA R_TRIG B0.108.0859
B0A03 (85 MOWE
AND_BOOL 1[=—{ El ERR CLkk 2 EN ENO [—
#8m[=——-o/ DTIME 0= ——==CL3013_NH4_Controlloop_Mode
ACT
0=/ REACT
0f—] SWITCH
FBI_G0_111(21) FBI_BO_112 (92
ACT_DIA R_TRIG 80113090
EO0A10¢90 70 MOWVE
AND_BOOL 1= EL ERR Lk Q EN ENO [—
wam[=—FA DTIME 0 [=— F——==CL2013_NO3_Controlloop_Mode
ACT
ol=—| REACT
0= SWITCH
FBI_50_116(06) FBI_S0_117 (97
ACT_DIA R_TRIG B0.116.0800
B0A15(95) MOWE
AND_BOOL 1[=— El ERR CLkk 2 EN ENOD [—
#85m =/ DTIME 0 [=—o ——=CL3043_HNO2Z_ControlLoop_hode
ACT
0= REACT
o= SWITCH

2.16.2.3.1.1. OFF MODE

Control loop mode management

When the OFF Mode is asked by the operator, the time for starting analysis or
calibration are configured to their default value, and the “stop analyzer” function
Is triggered (see stop procedure in “Sequential Function” Chart chapter). The
entrance valve is closed, except if an analysis is running. In that case, the PLC

waits for the Stop status of the analyzer to close it.

B031(31)

CL3013 HH4 Contralloop Maode [—

0 [=—

EQ_INT

FBI_BO0_32(32)
R_TRIG

CLK Q

BO.3E(33)

1 [—

MOVE
EN EHN

o |—
—==AT 2013 01 Stop Analyzer

5034 (34)

of—

MOVE
EN EHM

o \—
—==AT 23013 01 Start Analysis

E0.35 (35

CL201E NHE Analysis Time CF G [—
L0336 (360

MOVE
EN EHN

o |—
—{==-CL2013 MHA Analysis Time

CL2012 MNH4 Calibration Time CF&[=——

MOVE
EN EHM

o \—
—==-CL2012 MH4 Calibration Time

This document is confidential property of the MELISSA partners and shall not be used,

duplicated, modified or transmitted without their authorization
Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA

106



MELiISSA MEL|SSA
()

Clll : SW Description

2.16.2.3.1.2. AUTOMATIC MODE

When triggered, the “Start analysis” function is instantaneously asked. If the Flow
of the recycle line is above 2.5 L/H, and the “Calibration Out of Range” Alarm is
not SET, the analysis begins.

F0.40 (40
MOVE
EH EHNO |—
BOET (37 FEI 60 35387 0 [=— —==AT_3013_01_Stop_Anahzer
EQ_INT R_TRI& B0.38.039)
MOVE
CL3043_NH4_ContralLoop_hode [-—1 CLK Q EH EHO
1= 1[— —==AT_ 3043 01_5Stat Analysis

After the first analysis, the automatic mode starts analysis or calibration
depending on the time interval defined by the operator.

For analysis, the displayed time corresponds to the number of minutes remaining
before the next analysis.

6011

EQ_INT
BOE(3)
CL3013_WH4_ControlLoop_hode F=—r-(
- - P 1 AND_BOOL FBI_G0_<4(4) FBI G0 _S5(5)
SAMPLETHM R_TRIZ
EH ENO | —
HIE2LE) t#4m[=—A INTERVAL 0Q CLEK Ln]} BOE (6
NEZUINT —{ DELSCANS R
SUB_UINT
CLE013_NH4_Analysis_Time [— EN ENO |—
0= CL3013_NH4_Analysis_Time [(=—— ——=CL3013_MH4_Analysis_Time
Tl

For Calibration, the displayed time corresponds to the number of Hours
remaining before the next Calibration.

B0 (A1)
EQ_INT
B0.43 (43
CL3013_NH4_ControlLoop_Rhiode [—-/
i R P= 1 [— AND_BOOL FBI_G0_ 44447 FBI_G0_45 (45
SAMPLEThd R_TRI&
EN EHO |—
o042 (42) tih[=— INTERVAL @ Clk @ BLAGEAT)
NE_UINT _| nELECANS SUB_UINT
EN END —
CLE013_NHA_Analysis_Time [=— CL3013_NH4_Calibration_Time [=—r/ —{=-CL3043_NH4_Calibration_Time
0f=— 1=

When the time reaches the value “0”, a flag is set. In case of an a running
calibration, the analysis will wait for the end of the calibration before starting. The
same logic is implemented when a “start calibration” happens during a running
analysis. Hereafter are the logics:
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The “calibration out of range” alarm should not be set to start the analysis

Mhen automatic mode istriggered, the count down starts.
Mhen it reaches the value "0", the NH9+ analysis starks.

EDFCT)

CL2013_NH4_Analysis_Time [—
ol

EQ_UINT

FEI60_S(8)
R_TRIG

B0D(D)

MOWE

CLK Q

EH ENO

1 [=—

——{=aT_2013_01_Star_Analysis_FLAG

IF AMALYSIS 15 ASKED DURING CALIBRATION, THE PLC WAIT FOR THE STOP STATUS TO START THE ANALYSIS

AT_3013_01_Start_Analysis_F LA [=—

BO15(15)

AND_BOOL

BOAZC13) BO.16 (163 FBI_BO_17 (173
EG_BYTE AND_BOOL R_TRIG B01E (18 )
MOWVE
AT_3013_01_Status [=— —— CLK Q EW EHNO |—
0=— AT_3013_01_Calib_OutOfRange_s C=—a) [ — —=AT_3013_01_Stat_Analysis
B0.14¢ 14
EQ_INT
CL3043_NH4_Contrallaop_hode [—
1 [=—
For Calibration:
When automatic mode is triggerad, the count down starts.
When it reaches the walue "0" calibration stars
E0A90190 FBI_GD_20(20)
EG_UINT R_TRIG 80210210
WOWE
CL3013_NH4_Calibration_Time [=—- CLK @ EN END (—

Of=—

1[=—

AT 3013_04_Stan_Calib_FLAG

IF CALIBRATION 15 ASKED DURING ANALYSIS, THE PLC WeAIT FOR THE STOP STATUS TO START THE CALIBRATION

AT_3013_01_Start_Calib_FLAS [—

BO.2T (27 FBI_G0_20 (28
AND_BOOL R_TRIZ FOLE0 (20
MOVE
Lk 2 EN END
1=

BO.25(25)
EQ_BYTE
AT 3013 01 Status[=—

o=

6026 (260
EQ_INT

CL2013 HH4 Contrelloop Mode[=—r

10—

2.16.2.3.1.3.MANUAL Mode

In manual mode, the operator can:
1- Start the analysis if the “Calibration out of range” alarm is not set, if the
analyzer status is in “Stop mode” and if no communication error is

detected between the SCADA and the Analyzer.
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2- Start the Calibration if the analyzer status is in “Stop mode” and if no
communication error is detected between the SCADA and the
Analyzer.

3- Stop the analyzer.

2.16.2.3.2. Sequential Function Chart (Procedures used)

2.16.2.3.2.1.NH4" Analysis procedure

When an analysis is asked (in automatic mode or in manual mode), the PLC calls
the procedure named “CL3013_NH4". To summarize, the procedure starts if:
No “calibration out of range” alarm is set
No communication error is detected between SCADA system and analyzer
The analyzer is in stop status
The recycle line is above 2.5 litres / Hour (in automatic mode only)

When all these conditions are OK, the PLC opens the analyzer entrance valve,
resets the count down counter to the default value and waits for the analyzer stop
status. Then the valve is closed until the next analysis.
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START THE NH4+ ANALYSIS
THIS PROCEDURE IS CALLED AUTOMATICALLY IN AUTOMATIC MODE
[T CAN ALSO BE CALLED INDEPEMDENTLY IN MANUAL MODE

PULSE OGN CL3DT3_NHE_Analysis_Tirme_loading
{load the time for the next analysis)
SV_3013_01_R IS RESET

SV_3013_01_S 1S RESET
AT_3013_01_Start_Analysis_FLAG IS RESET
M2 TIME © 20 SECONDS

PULSE ON

SV 301301 S

SV 3013_01_OP IS SET
M&X TIME : 10 SECONDS

DO NOTHING
MAX TIME © 30 MINUTES

PULSE ON

SV 3013 01 R

SV 3013_01_OP IS RESET
W& TIME ; 10 SECONDS

e e
5 CL3013 NH4_ 000

"_H
T ©L3013 MH4_001
|

5 CL3013 NH4_ 001

"_1

T ©L3013 MH4_002
|

5 CL3013_NH4_002
|

|
Sy 3013 01 FB

5 CLA013_NH4_003

T CLI013 NH4_ 004
|

5 CL3013 NH4_ 004
|

|
~SV_3013_01_FB

Y MH4_000

MEL|SSA
|

Clll : SW Description

WAIT FOR

[CL3013_MH4 ControlLoop_Mode =1 AND CL3013_RecycleFlow Flag = 1

OR CL3013_MNH4_ControlLoop_Mode =2]
AT 3013 _01_Start_Analysis =1
AT_3013_01_Calib_OutOfRange A =10
AT_3013_01_Status =0

WAIT FOR
AT 3013 01 Status = 1

WAIT FOR
SV 3013 01 FB =1

WAIT FOR
AT _3013_01_Status = 0 {Analysis is stopped)

WAT FOR
SV 3013 01 FB=0
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2.16.2.3.2.1.NH4" Calibration procedure

When a calibration is asked (in automatic mode or in manual mode), the PLC
calls the procedure named “CL3013_NH4_Calib”.
To summarize, the procedure starts if:
No communication error is detected between SCADA system and analyzer
The analyzer is in stop status

When these conditions are OK, the PLC waits for the analyzer stop status.

START THE NH4+ ANALYZER CALIBRATICON
THIS PROCEDURE 15 CALLED AUTOMATICALLY IN AUTOMATIC MODE
[T CAN ALSO BE CALLED INDEPENDEMNTLY IN MANUAL MODE

FPULSE OMN CL3013_NH4_Calib_Time_loading
{load the time for the next calibration)
SV_3013_01_RISRESET

SV_3013_01_S 1S RESET
AT_3013_01_Start CAlb_FLAG 15 RESET
WA TIME © 2 MINUTES

PULSE ON
Sy 3013 01 R
Sv_3013_01_OP IS RESET
M&x TIME ; 10 SECONDS

DO NOTHING
MA TIME © 30 MINUTES

S R
S _CL3013_NH4_Calib_000
I

T_CL3013_NH4_Calib_001
]

S CL3013_NH4_Calib_001
|

T_CL3013_NH4_Calib_002
]

S CL3013_NH4_Calib_002
|

]
~5V_3013_01_FB

S CL3013 NH4_Calib_003
|

T CL3013 NH4_Calib_004
]

%S_CLSM 3 NH4_ Calib_000

WAIT FOR

[CL3013_MH4 ControlLoop_Made =1

OR CL3013_NH4_ Controlloop_Mode =2]
AT 3013 01 Start calibration =1

AT 301301 _Status =0

WAIT FOR
AT_3013_01_Status = 2

WAIT FOR
SV 301301 FB=0

WAIT FOR
AT 3013 01 Status = 0 (Analysis is stopped)
AT 3013 _01_Start Calibration =0
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2.16.2.3.2.2.NH4" Stop procedure

When a stop analyzer is asked (in OFF mode or in manual mode), the PLC calls
the procedure named “CL3013_NH4_Stop”.
To summarize, the procedure starts if:

-The Control Loop mode is triggered OFF mode during an analysis or a
calibration

-The operator asks for a stop analyzer in manual mode.
Once executed, the analyzer is in stop mode and the entrance valve is

closed
STOP THE MH4+ ANALYSIS
THIS PROCEDURE IS CALLED AUTOMATICALLY WHEN OFF MODE 1S TRIGGERED
IT CAN ALSO BE CALLED INDEPENDENTLY IN MANUAL MODE
VAT FOR
5 CL3013 NH4 Stop 000 ControlLoop_Mode = 0 AND
I AT 3013 01 Status NOT EQUAL TG 0
OR
ControlLoop_Mode = 2 AND
T_CL3013_MNH4_Stop_001 AT 3013 01 _Stop Analyzer = 1
|
DO NOTHING
MAK TIME : 2 MINUTES 5 CL3013_MNH4 Stop 001
|
WAIT FOR
T_CL3015_MH4_Stop_002 AT 3013 01 Status = 0 (Analysis is stopped)
|
PULSE ONSY 3013 01 R
5V 3013 01_OF 15 RESET 5 CL3013_NH4 Stop 002
AT 3M3 01 Stop Analyzer |5 RESET |
MAK TIME : 2 MINUTES
WAIT FOR
SV 3013 01 MY =0 (Valve Closed)
i & 4]
~5v 3013 01 MY

%S_CLSm 2 NH4_Stop_000
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2.16.2.3.3. Control of Sequential Function Chart

Each procedure is controlled by a specific bloc. As each step has a maximum
time for its execution, it permits to automatically reset the procedure and the
variables linked, in case of equipment failure.

The Reset of a procedure can also occur if the control loop mode is triggered to

OFF Mode.
CL3013_MH4
363(1)
EQ_INT
= 36202 FBI 36 631 CL3013 NH4( 4
CL3013_HH4_ControlLoop_Model—o| OR_BOOL R_TRIG SFCCHTRL
0=
CLE a RESETSFC RESET |—
5_CL3013_NH4_001 tmax Er [=—o7 —{ DISTIME TIREDIS |
§_CLA012_NH4_002 tmax B E— —{ DISTRANS TRANSDIS | —
5_C L3013 NH4_003 tmax B [=—] — DISACT ACTOIE —
5_CL3013_NH4_004 tmax Er l=— —{ STEPUN  MODECHG |—
—| STEPDEP STATECHG |—
— REZETERR TIMEERR |—
—| DISRMOTE TERRACT |—
3675
MOVE
EM EMO |—
ol=—o —I==aT_2013_01_Start_fnalysis
FAI_36_30 (27 )
TR 3628022
M0E
IN o EN EMO {—
40 Ss[—— PT  ET |— 1[=—— {54 2013 01_R
36480360
MOVE
EH EHMO |-
1 [— F—==CL3013_NH4_fnalysis_Time_loading
FBI_36_124 (92 )
F_TRIG 36125 (937
- hACAE
Clk @ EN EMO |—
0 =— —==-CL3013_MH4_Analysis_Time_loading
AESICH)
MOVE
EN EHMOD |—
o=—ro —Lo=AT_3013_01_Start_dnalysis_FLAG
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369(6)

CL3013_NH4_ControlLoop_tode (=—1
T=—o]

EQ_INT

36,

MEL|SSA
|
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CL3013_NH4_Calib

1]

S CL3013 NH4 Calb 001 tmaxErl=—r
§ CL30MZ NH4 Calib 002 tmaxErl=—rT
S_CL3012_NH4_Calib_003 tmax Erl=—

1¢77) FRI_36_12 (%)
OR_BOOL F_TRIG
Clk O

CLA013_NH4_Calib £ 8

SFCENTRL

RESETSFC RESET

DISTIME TIMEDIS
DISTRANS TRANSODIS
DISACT ACTDIS
STEPUN  MODECHG
STEPDEP STATECHG
REZETERR TIMEERR
DISEMOTE TERRACT

=54 3013.01_R

0 [——

—{=CL3013_HH4_ Calib_Time_loading
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6401070
MOWE
EW EMNO [—
0 =— |—=AT 3013_01_Start_Calibration
FBI_36 21023
TP B3R (240
hIWE
IM "] EW EMO [—
tH0 55 =—— FT BT |— 1 =—o|
36400377
h0WE
EW EMNO (—
10— —L=CL3013_HH4_Calib_Tims_loading
FBI 36 126 (94
F TRIG 36127 (95 )
- MO'E
CLE EH EHNO
0 =——
3654042
hOWE
EM EMO |—

——{oAT 3013 _01_Start_Calib_FLAG
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CL3013_NH4_Stop

50480 FBI 36 G046 CLID1E HH4 Stop (47 )
OR_BO0L R_TRIG SFCCNTRL
§_CL3013_NH4_Stop_D01 tmaxErr [— Clk 0 RESETSFC  RESET

5_CL3013_NH4_Stop_D02 tmax B [=——

This document is confidential property of the MELISSA partners and shall not be used,

DISTIME TIMEDIS
DISTRANS TRANSDIS
DISACT ACTOIS
STEFUN  MODECHG
STEPDEP STATECHG
RESETERR TIMEERR
DISRMOTE TERRALCT

MEL|SSA
|
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—{=-4T_2013_02_$tart_Calibration

——{=AT_3013_02_Start_Calib_FLAG

JE6D (53
mM0E
EM EMO (—
0 [=— —==AT_3013_01_Stop_snalyzer
SEE40487 683 (AT
hWE MOWVE
EM EMO EW EMO
0= —=AT_301%_01_%tan_Analysis o [=—
FBI_36_65 (40 )
TP 366G (800
MOWE
1N "] EN ENDO [ —
40 Asl=—— PT BT — 1 [=— —i=5% 3013_01_R
BB (81
hWE
EN ENO |—
15— ——=CL3013_NH4 Analysiz_Time_loading
FHI 36 128 (396
FTRIG 36,120 (97 )
= MOWE
Clk @ EM EMO (—
0 [=— —I=CL3013_NH4_Analysis_Time_loading
JEEE 520 JEE40680
MOWE MCOWE
EN ENO EN ENO [—
0 [=—o —{z=AT_3013_D1_Start_Aralysis_FLAG 0 [=——
36130008
MOE
EN ENO [—
1 —q ——=CL3013_MH4_Calib_Tima_loading
FRI_36_131 (89 )
F TRIG 36132 100 )
T MOWE
CLE @ EH ENDO [ —
0= —I=CL3013_MH4 Calib_Time_loading
36700 84)
MOWE
EW EMO [—
0 [=— —=CL30 3 _MH4_ControlLoop_hiode
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2.16.2.4. AQUANITRA Analyzer (NO3)
2.16.2.4.1. Control loop mode management
2.16.2.4.1.1. OFF MODE

When the OFF Mode is asked by the operator, the time for starting analysis or
calibration are configured to their default value, and the “stop analyzer” function
is triggered (see stop procedure in “Sequential Function” Chart chapter). The
entrance valve is closed, except if an analysis is running. In that case, the PLC
waits for the Stop status of the analyzer to close it.

B1.56 (499 FBI_§1_57 (50 )
EQ_INT R_TRIG B1.58(51)
MOVE
CL3013_NHO3_CantrolLoop_Mode [=— CLK 2 EH EHO |—
o= 1 [ —T==AT_3013_02_Stop_Analyzer
B159(562)
MOVE
EM EHNO |—
0= —T=AT_3013_02_Start_Analysis
B1E0 (52
MOVE
EM EHNO |—
CL043_NO3_Analysis_Time_CF & [— ——==CL30M3_NOZ_Analysis_Time
B1E1 (547
hOVE
EM EHNO |—
CL3013_MO3_Calibration_Time_CF& [=—1 —=CL3013_HO3_Calibration_Time

2.16.2.4.1.2. AUTOMATIC MODE

When triggered, the “Start analysis” function is instantaneously asked. If the Flow
of the recycle line is above 2.5 L/H, and the “Calibration out of Range” Alarm is
not SET, the analysis begins.

B11AB 016

WMOWE
EM ENO |—
B1AZ13) FEIG1_14( 143
of=—- F—=AT_ 2012 _02_Stop_Analyzer
EQ_INT R_TRla B1.15015) SRS
MOWE
CL3043_HO3_Contralloop_hode [=——/ CLK Q EM ENO
1 [=— 1= ——=AT_2013_02_Start_Analysis

After the first analysis, the automatic mode starts analysis or calibration
depending of the time interval defined by the operator.
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For analysis, the displayed time corresponds to the number of minutes remaining
before the next analysis.

101

EQ_INT

B1.3(3)
CL30‘13_N03_ControILoop_hﬂod:L‘:‘:— AND_BODL FBIB1 404) FBIL61 5(5)
SAMPLETM R_TRIG
EN ENO | —
BL202) #Wim[=—— INTERwAL 0Q CLk [n] E1E(EY
NE_UINT —| DELSCANS el
SUB_UINT
CL3013_NOI_Analysis_Time [=—1 EN  ENO |—
0= CL2013_MOZ_Analysis Time [=— ——==CL3013_NOZ_Analysis_Time
T —

For Calibration, the displayed time corresponds to the number of Hours
remaining before the next Calibration.

17073
ECQ_INT
B19¢9)
CLE013_NOZ_ControlLeop_tode [=—
N3 = 5 AND_BODL FRI_BA_10(10) FRI_B1_11(11)
SAMPLETH R_TRI&
EN EHO |—
B1808)
Wih[=—— INTERWVAL 0Q CLE )
NE_UINT | DELSCANS B1AZ (123
SUB_UINT
CLE013_NO3_Analysis_Time [— EN  ENO |—
o= CL3013_MNOZ_Calibration_Time [— —{==CL3013_H0O3_Calibration_Time
T=—ro

When the time reaches the value “0”, a flag is set. In case of an on going
calibration, the analysis will wait for the calibration ending before starting. The
same logic is implemented when a “start calibration” happens during an on going
analysis. Hereafter are the logics:

For analysis:
The “calibration out of range” alarm should not be set to start the analysis
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When automatic mode istriggered, the count down starts,
When it reaches the value "0" analysiz starts.

B123026) FBI_G1_24(27)
EQ_UINT R_TRIG B125(28)
MOWE
CL2013_NOZ_Analysis Time [—Ao/ CLK aQ EH EHWO |—
o= 1 [=— =T _3013_02_Start_Analysiz FLAG

IF ANALYSIS 15 ASKED DURING CALIBRATION, THE PLC WAIT FOR THE STOP STATUS TO START THE ANALYSIS

E128031)
AND_BOOL

AT_3013_02_Stant_Analysis FLAG [=—/ 51.28(32) FBI_B1_30(33)

AND_BOOL R_TRIG B3 (340
MOVE
61.26029) oLk @ EN ENO [—

EQ_BYTE AT_3013_02_Calib_OutOfRange_a[=—0| 1 [——l=AT_2013_02_Star_Analysis

AT_3013_02_Status [—
0[=—

61,27 (30)

EQ_INT

CL301%_MOZ_ Controlloop_Mode [[—i
1[=—]

For Calibration:

When automatic mode is triggered, the count down starts.
Mhen it reaches the walue "0" calibration starts.

B135 (38 FRI_61_36 (30
EQ_UINT R_TRIG B1.37040)
MOVE

CLE012_NOE_Calibration_Time [— CLK @ EN ENO [—
o=—oi A —[=AT 3042 02_Stat_Calib_FLAG

IF CALIBRATION |5 ASKED DURING ANALYSIS, THE PLC MOAIT FOR THE STOF STATUS TO START THE CALIBRATION

F1.40043) FBI_G1_42 (44
AND_BOOL R_TRIG B142045)
1 OVE
AT_3013_02_Start_Calib_FLAG = CLK @ EM ENO |—
B1.38041) 1= —l=AT_3043_02_Stat_Calibration
EQ_BYTE
AT_3013_02_Status [=—7A
0=
F1.39(42)
EQ_INT

CL3013_MOZ_Controlloop_Mode [Z—
1 [=—
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2.16.2.4.1.3.MANUAL Mode

In manual mode, the operator can:

1- Start the analysis if the “Calibration out of range” alarm is not set, if the
analyzer status is in “Stop mode” and if no communication error is
detected between the SCADA and the Analyzer.

2- Start the Calibration if the analyzer status is in “Stop mode” and if no
communication error is detected between the SCADA and the
Analyzer.

3- Stop the analyzer.

2.16.2.4.2. Sequential Function Chart (Procedures used)

2.16.2.4.2.1.NO3" Analysis procedure

When an analysis is asked (in automatic mode or in manual mode), the PLC calls
the procedure named “CL3013_NO3”. To summarize, the procedure starts if:
No “calibration out of range” alarm is set
No communication error is detected between SCADA system and analyzer
The analyzer is in stop status
The recycle line is above 2.5 litres / Hour (in automatic mode only)

When all these conditions are OK, the PLC opens the analyzer entrance valve,
resets the count down counter to the default value and waits for the analyzer stop
status. Then the valve is closed until the next analysis.
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START THE NO3- ANALYSIS
THIS PROCEDURE IS CALLED AUTOMATICALLY IN AUTGMATIC MODE
IT CAM ALSO BE CALLED INDEPEMDEMNTLY IN MANUAL MODE

WWAIT FOR

[CL3013_MO3_Controlloop_Mode =1 AMD CL3013_RecycleFlaw_Flag =1
OR CLala_MO3_ControlLoop_Made =2]

AT 3013 _02_Start_Analysis = 1

AT 3013_02_Calih_CutOfRange A=10

AT _3013_02_ ERROR =10

AT 3013_02_Status =0

5 CL3013_NO3_000

-

T CL3013 NO3_0071
I

PULSE QM CL3013_MO3_Analysis_Time_loading

{load the time for the next Analysis) S _CL3013_NO3_001

SY_3013_02_R IS RESET

SY_3013_02_S 1S RESET

AT_3013_02_Start_Analysis_FLAG IS RESET WAIT FOR

MAK TIME : 2 MINUTES

PULSE ON

SV 3013 02 5

SV 3013 02 OF IS SET
M&X TIME : 10 SECONDS

T CL3013 NO3_002
I

5 CL3013_NO3_002

|

4%}
=

AT 3013_02_Status = 1

——— WAIT FOR
SV 3013 02 FB SV 3013 02 FB =1
DO NOTHING
W& TIME : 30 MINUTES 5 CLa013 No3_003
WAIT FOR

PULSE ON

Sy 3013 02 R

Sy 3013 02 OP IS RESET

AT 3013 02 Start_Analysis IS RESET
WM& TIME : 10 SECONDS

T CL3013 NO3_004
I

5 CL3013_NO3_004

g ]
~8y 3013 02 FB

I

Y NO3 000

AT_3013_02_Status = 0 (Analysis is stopped)

WAIT FOR
SV 3013 02 FB=0
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When a calibration is asks (in automatic mode or in manual mode), the PLC calls
the procedure named “CL3013_NO3_Calib”".
To summarize, the procedure starts if:
- No communication error is detected between SCADA system and analyzer
- The analyzer is in stop status

When these conditions are OK, the PLC waits for the analyzer stop status.

START THE NO3- ANALYZER CALIBRATICON
THIS PROCEDURE 15 CALLED AUTOMATICALLY IN AUTOMATIC MODE
[T CAM ALSO BE CALLED INDEPENDENTLY IN MANUAL MODE

FULSE On CLANMT3_NO3_Calib_Time_loading
{load the time for the next Calibration)

SV 3013 02 RIS RESET

SV 3013 02 313 RESET

AT _3013_02_ Start CAlib_FLAG IS RESET
WA TIME : 2 MINUTES

PULSE ON
SV 3013 02 R

SV 3013_02_OP IS RESET
MEX TIME - 10 SECONDS

DO NOTHING
MAK TIME : 50 MINUTES

5 CL

3013_NO3_Calib_000
|

T_CL3o

13_NO3_Calib_001

5 CL

3013_MNO3_Calib_001
|

13_NO3_Calib_002

T CL30
|

s CL

3013_NO3_Calib_002
|

[ i ]
~SV_30

13 02 FB

5 CL

3013_NO3_Calib_003
|

13_NO3_Calib_004

T _CL30
|

gs_cmm}_moa_t:anb_nnn

WAIT FOR
[CL3013_MNO3_ControlLoop_Made =1

OR CL30M 3 _MOE ControlLoop_Maode =]
AT _3013_02_Start_calibration =1
AT_3013_02_ERFOR =0
AT_3013_02_Status =10

VAT FOR
AT 3013_02_Status = 2

VAT FOR
Sy 301302 FB=0

WAIT FOR
AT _3013_02_Status = 0 (Analysis is stopped)
AT _3013_02 Start Calibration =0
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2.16.2.4.2.3.NO3 Stop procedure

When a stop analyzer is asked (in OFF mode or in manual mode), the PLC calls
the procedure named “CL3013_NO3_Stop”.
To summarize, the procedure starts if:
The Control Loop mode is triggered OFF mode during an analysis or a
calibration
The operator asked for a stop analyzer in manual mode.
Once executed, the analyzer is in stop mode and the entrance valve is

closed
STOP THE NO3- ANALYSIS
THIS PROCEDURE 1S CALLED AUTOMATICALLY WHEN QFF MODE IS TRIGGERED
IT CAN ALSC BE CALLED INDEPENDENTLY IN MANUAL MODE
WAIT FOR
[S_CLSDG_NOS_Smp_DDD CL3015_MO3_ControlLoop_Mode = 0 AND
| AT_A013_02_Status NOT EQUAL TO D
OR
CL3013 NQ3_ ControlLoop Mode = 2 AND
T_CL3013_MG3 Stop_001 AT 3013_02_Stop_Analyzer = 1
[ ]
DO NOTHING
MAK TIME © 2 MINUTES S_CL3013_NO3_Stop_001
WAIT FOR
T_CL3013 N3 Stop_002 AT 3013_02_Status = 0 (Anakysis is stopped)
RO
PULSE OM SY_3013_02_F
Sv_3013_02_OF IS RESET S_CL3013_NO3_Stop_002
AT _3013_02_Stop_Analyzer IS RESET
WA TIME © 2 MINUTES
WAIT FOR
Sv_3013_02_My = 0 (valve Closed)

PRSI
~3V_3013_02_ MY

-

Y NOJ Stop 000
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2.16.2.4.3. Control of Sequential Function Chart

Each procedure is controlled by a specific bloc. As each step has a maximum
time for its execution, it permits to automatically reset the procedure and the
variables linked, in case of equipment failure.

The Reset of a procedure can also occur if the control loop mode is triggered to

OFF Mode.
CLI013_NOZ
36,58 (11
EQ_INT
- EEAT (12 FBI 36 18(13) CLI0I3 NO3 (147
CLI013_NOZ_CortrolLoop_hinde [=—| URIROUL RIRIG SECLMIRL
0=
CLE 0 RESETSFC RESET |—
5_CL3013_NO3_001 tmax Erl=—-o1 —| DISTIME TIMEDIS |
5_CL3013_M03_002 tmax Erl=—-/ —| DISTRANS TRAMSOIS |—
3_CL3013_H03_003 tmax B [-=—oI —| DISACT ACTOIS |—
5_CL3013_MO3_00d tmaxErl=—-oIl —{ STEFUN ~ MODECHG |-
—| $TEFDEF STATECHG |—
—{ RESETERR TIMEERR |—
—{ DISRMOTE TERRACT |—
3620015 )
WOWE
EN ENO |-
0 [=——| ——{==AT_3012_02_Start_fnalysis
FBI 36 250327)
IR 3636 (28)
MOE
IN ] EN ENO |—
t#0 Es[=—— PT BT |— q[=— —d=gn 3013 _02_R
RS
WOWE
EN END |—
1[=—— ——I==CL313_NO3_Analysiz_Time_loading
FBI 36 1130819
FIRIG 36.114(82)
- MOWE
clk @ EN END |—
3656 (a4 0=—— ——T=CL3013_HOZ_Analysis_Time_loading
WOE
EN END |—
0 b——| ——L=AT 3013_02_Start_fnalysiz_FLAG
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CL3012_NOZ_ContralLoop_Mode [=—
o=

EQ_INT

MEL|SSA
|

Clll : SW Description

CLA013_NO3_Calib

§_CLA013_NO3_Calib_001 tmax B [-——
5TCLA012- N 037 Calib 002 tmax B [——]
5CLA013_N 03T Calib 007 tmax B F=——]

CL3013 W03 Calib (19 )

SFCCNTRL

3622017 FBI 36 23013
OR_BOOL R_TRIG
CLK 0

RESETSFLC RESET
DOISTIME TIMEDIS
DISTRANS TRAMEDIS
DISACT ACTOIS
STEFUN  MODECHG
STEPDEP STATECHG
RESETERR TIMEERR
DISRMOTE TERRACT

2625 (20
MOWE
EN ENO |-
0k=—ro| —{=AT_2013_02_Stant_Calibration
FBI 36 33 (25
TR 3624026
MO'VE
IN ] EN END |—
40 Sz =—— FT  ET — 1 [=— —=gv 2012 _02_R
3650 (38 )
MOWE
EM ENO |-
16— —=CL2013_NO3_Calib_Time_loading
FBI 36 115083
F TRIG 616 (840
- MONE
CLE 0 EN ENO |—
365543 0 [=— —=CL3013_H03_Calib_Time_loading
MOWE
EN END |-
0 [=— —=AT_2012_02_Start_Calib_FLAG
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CLA0OTZ_NOZ_Stop

367165 FBI 36 72 (66 CLIDIE MOZ Stop (57 )
OR_BOOL R_TRIG SFCCNTRL
§_CLA013_NO3_Stop_001 tmax Erf=—7| CLKE 0 RESETSFC  RESET {—
§_CLA013_NOZ_Stop 002 tmax B — —| DISTIME TIMEDIG |—

DISTRANS TRAMSDIS
OISACT ACTOIS
STEPUW  MODECHG
STEPDEP STATECHG

REZETERR TIMEERR {—
— DISRMOTE TERRACT

MEL

Clll : SW Description
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367062
MOVE
EN ENO |—
0 [=— —I=AT_3013_02_Stop_sfnalyzer
674058 681065
W0 E hi0'E
ENM END EM EHO
0 E=— =T 3013 _02_Start_fnalwsis 0 [=—— —I==AT_2013_02_Start_Calibration
FBI 36 74 (50 )
= 676 (60
MOWE
IH v EM ENO |—
0 ss=—— FT BT |— 1=— =5 3013 02 R
36TTCEL)
Wi0NE
EM EMO |—
1 [— F—=CL3013_MO3_Analysis_Time_loading
FBI 36 117 (85
F TRIG BEECEEY
MOWE
CLE @ EH EHO |—
3611887 ) 0= [ T=CL3013_N02_~fnalysis_Time_loading
Wi0NE
EM ENO |—
1 [— —=CL3013_MWO3_Calib_Time_loading
FBI_36_120 (82 )
F TRIG G121 0800
MOWE
CLE 1 EM EHO |—
o= —=cL2013 NOZ_Calib_Time loading
I6FEE2) 36,82 (66 )
hAONE MOWE
EN ENO EN EMO |—
0 [F=—r —T=AT_3013_02_%tart_dnalvsis_FLAG 0>——( —=AT_3013_02_Start_Calib_F LAG
G680 (64
W0 E
EM EMO |—
ol—] —=CLa013_MO3_ControlLoop_hode
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2.16.2.5. APPLIKON Analyzer (NO2-)

This analyzer is directly connected to the PLC. The calibration can only be
performed locally (the function is not reachable by the SCADA system).

2.16.2.5.1. Control loop mode management
2.16.2.5.1.1. OFF MODE

When the OFF Mode is asked by the operator, the time for starting analysis is
configured to its default value, and the “stop analyzer” function is triggered (see
stop procedure in “Sequential Function Chart” chapter). The entrance valve is
closed, except if an analysis is running. In that case, the PLC waits for the Stop
status of the analyzer to close it.

B2.28(28) FBI_62_29(29)
E@_INT R_TRIG B30 (300
MOVE
CL2043_NOZ_ControlLoop_hode [—o1, cl o EN ENO |—
0= 10— F—1=AT_3013_03_Stop_Analyzer
6231031
MOVE
EN ENO |—
0= F—==AT_3013_03_Star_Analysis
B232032)
MOVE
EN ENO |—
CL3013_WOZ_Analysis_Time_CF G [=—Ti —=CL3013_NOZ_Analysis_Time

2.16.2.5.1.2.AUTOMATIC MODE

When triggered, the “Start analysis” function is instantaneously asked. If the Flow
of the recycle line is above 2.5 L/H and if no calibration is running, the analysis
begins.

B2200200
MOWE

EM EHO |—
B2ZAG (16 ) FBI_B2_17 (17 )
0= F—==AT_3013_03_Stop_Analyzer
EQ_INT R_TRIG B218(18) R e o h e
W OWE
CLk a2 EN ENO

CL2013_MOZ_Controlloop_tode [=—1
14 [=— 1 [=—roA —==AT_3043_03_Start_Analysis

After the first analysis, the automatic mode starts analysis depending of the time
interval defined by the operator.
This document is confidential property of the MELISSA partners and shall not be used,

duplicated, modified or transmitted without their authorization 126
Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA



MELiISSA MEL|SSA
()

Clll : SW Description

For analysis the displayed time corresponds to the number of minutes remaining
before the next analysis.

E2A0(10)
EQ_INT
B2A2012)
CL2013_MWOZ_ControlLoop Mode [—-7
i i P_ ] AND_BOOL FBI_GZ_13113) FBI_G2_14( 142
SAMPLET M R_TRIG
EM ENO —
B2A1(11)
#Wim[=——/ INTERVAL Q CLK 2
HE_UINT —| DELECANS B2A8015)
SUB_UINT
CL3013_NOZ_Analysis_Time [[=——rH( EM ENO —
0 [=— CL3013_HOZ_Analysis_Time [=——rjp —=CL3013_NOZ_Analysis_Time
1 [=—

When the time reaches the value “0”, a flag is set. In case of an on going
calibration, the analysis will wait for the calibration ending before starting. As the
calibration is_done locally on the analyzer, the operator will stop the running
analysis by asking a calibration.

For analysis:
When automatic mode is triggered, the count down starts.
When it reaches the value "0" analysis starks.
G244 FBI G2 5.5
EQ_UINT R_TRIG BZE(6)
hd W E
CL30M13_NOZ_Analysis_Tima [— CLk Q EN ENO |—
00— 1= F—=AT_3013_03_Start_Analysis_FLAG
Then the contdown iz re-initialized in the procedure (SFC) by doing a pulss
on the wariable "CL2012_NOZ_Analysis Time_loading"
E225(25) FRI_GZ_26 26
AND_BOOL F_TRlE B227 (27)
MOWE
AT_2013_03_5tat_Analysis_FLAG [=—] CLK o] EM ENO |—
AT_3013_03_Analyzing [=—X 1= F—=AT_3013_03_5Start_Analysis
AT_3013_03_Calibrating [—)
G2.24024)
EQ_INT

CLSEI13_NI32_I30ntmILoop_ModE[}—
T=—

2.16.2.5.1.3.MANUAL Mode

In manual mode, the operator can:
1- Start the analysis if the no calibration and no analysis are running.
2- Stop the analyzer.
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2.16.2.5.2. Sequential Function Chart (Procedures used)

2.16.2.5.2.1.NO2" Analysis procedure

When an analysis is asked (in automatic mode or in manual mode), the PLC calls
the procedure named “CL3013_NOZ2”. To summarize, the procedure starts if:
In automatic:
The recycle line is above 2.5 litres / Hour
No calibration is running
No analysis is running
In Manual:
No calibration is running
No analysis is running
When all these conditions are OK, the PLC opens the analyzer entrance valve,
reset the count down counter to the default value and waits for the analyzer stop
status. Then the valve is closed until the next analysis.
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START THE NOZ ANALYSIS
THIS FROCEDURE IS CALLED AUTOMATICALLY IN AUTOMATIC MODE
IT CAM ALSO BE CALLED INDEPENDENTLY IN MANUAL MODE

Al T FOR

5_CL3013_MOZ_000 [CL3013_MO2_ControlLoop_Mode =1 AND CL301Z_ReoycleFlow_Flag =1
| OR CL3013_MNOZ2. Controlloop_Mode =Z]

AT_3013_03_Start_Analysis= 1

AT_3013_03_Calibrating =0

T_C LSEHSIN 0z_001 AT_3012_02_Analysing =10

FULSE ON CL30M13_NOZ_Analysiz_Time_loading
[load the time forthe next Analysis) S_ELBEI13_Ni32_EID1
5W_3013_03_F 15 RESET
SW_3013_03_5 15 RESET
Tl TIME : 20 SECONDS WAlT FOR

AT_3013_03_Analyzing =1

i

|
AT 3013 03 Ahalyzing

PULSE ON
S 3013_03_5

Sy 2043_0Z_0F IS SET
A TIME ; 10 SECONDS

13_NOZ_002

wiAlT FOR
SV 3013 03 FB S 3013_03_FB =1
DO HOTHING
Wi TIME ;30 MINUTES §_CL3013_NOZ_003
—
wiAlT FOR

AT_3042_03_Analzing =0
~AT 30132 _03_Anakyzing

FULSE ON
Sy 3043_03_R S_CL3013_HOZ_004
Sw_3013_03_0F IS RESET
AT_30412_03_Start_Analysis 13 RESET
hi& TIME : 10 SECONDS

|_ﬂ

AT FOR
~SY 2043 02 FB S _3013_03_FB=0

i

&_NOZ_000

2.16.2.5.2.2.NO2 Stop procedure

When a stop analyzer is asked (in OFF mode or in manual mode), the PLC calls
the procedure named “CL3013_NO2_Stop”.
To summarize, the procedure starts if:
- The Control Loop mode is triggered OFF mode during an analysis or a
calibration.
- The operator asks for a stop analyzer in manual mode.
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Once executed, the analyzer is in stop mode and the entrance valve is

closed
STOP THE NO2Z- ANALYSIS
THIS PROCEDURE IS CALLED AUTOMATICALLY WHEN OFF MODE IS TRIGGERED
IT CAN ALSO BE CALLED INDEPENDENTLY IN MANUAL MODE
WAITFOR
S CL3013_MNO2_Stop 000 CL3013 NOZ ControlLoop_Made = 0 AMND
| AT 3013 03 Analyzing = 1 OR AT 3013 03 Calibrating = 1
OR
CL3013_NO2_CaontrolLoop_Mode = 2 AMD
T_CL3013_NOZ_Stop_001 AT_3013_03_Stop_Analyzer = 1
L]
DO NOTHING
MAX TIME : 2 MINUTES S CL3013_NOZ_Stop 001
WAT FOR
T_CL3013 NO2 Stop_002 AT_3013_03_Anakyzing = 0 AND AT_3013_03_Calibrating = 0
O

{Analysis is stopped)

PULSE OM SV 3013 03_R

Sv 3013 03 _OF IS RESET 5 _CL3013_MO2_Stop 002
AT 3013 03 Stop_Analyzer 15 RESET

MAX TIME : 2 MINUTES
WAIT FOR

SY_3013_03_My =0 (Walve Closed)

~8V_3013_03_Mv

Y NO2_Stop_000
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2.16.2.5.3. Control of Sequential Function Chart

Each procedure is controlled by a specific bloc. As each step has a maximum
time for its execution, it permits to automatically reset the procedure and the
variables linked, in case of equipment failure.

The Reset of a procedure can also occur if the control loop mode is triggered to
OFF Mode.

36.37 (290 CLI01_NOZ
EQ_INT

56.30(30) FBI_36_40 (31 CLA013_NOZ (32)
OR_AOOL R_TRIG SFCONTRL

CLI013_NOZ_ControlLoop_Node [=——
o [—]

CLE 0 RESETSFLC RESET
DISTIME TIMEDIS
DISTRANS TRAMSDIS
DISACT ACTOIS
STEPUM  MWODECHG
STEPDER STATECHG
RESETERR TIMEERR
DISRMOTE TERRACT

5_CLA013_NO2_001 trmax B =—|
5_CL3012_NO2_002 tmax B [—|
5_CLA013_NOZ_003 tmax B [—
5712013 N 02 00 trmax B |

2642 (33)
MOWE

EN ENO [—

e LT a013_02_ Start_énalysis

FBI 36 43 (343
R 44360

MOWE
IN Q EN END |—
40 55 [=—— PT  ET |— 1 [—r —L==5% 3013_03_F

64520400
M0WE

EN ENO |—

1=—— ——I=CL3013_NO2_Analysis_Time_Loading

FEI_36 122 (90)

F TRIG 26123091

= MOWE

CLE 0 EN END |—

0= —=CL3012_NO0Z_Analysiz_Time_Loading
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CL3013_NDZ_Stop

B CED Y FBI 36 97 (701 CLa013 NOZ Stop (717
OR_BOOL R_TRIG SFCCHTRL

8_CLA013_N02_Stop_D01 trmax B [s— ClK 0 RESETSFC  RESET

5_CL3I013_HO2_Stop_002 tmax Br[=— — DISTIME TIMEDIS
—{ DISTRANS TRANSDIS

DISACT ACTDIE
STEFUN  MODECHG
STEFDEP STATECHG
RESETERE TIMEERR
— DISEMOTE TERRACT

3604077 )
MOWE
EN ENO |—

0 [——] F——=aT 3013 03 Stop_snalyzer

3699072
TADWE
EN ENO |
0 [=—— AT 3013_03_Start_fnalysis
FRI_36_100 (73 )
TR 36101074
PADWE
N @ EN ENO |—
0 55— T ET [ 1=——] =54 3013_03_R

3602075
WO%WE
EH EMO {—
1 =— —=-CL3013_MW0Z_Analysiz_Time_Leading

FBT 36 110079
F TRIG 261120800
s MOVE
CLE @ EM EMO |—
0= 1==CL3013_M02_Analysiz_Time_Loading

36103 (76
MOWE
EN END |—

0 [— L —[=AT 3012_03_Start_Analysis_F LAG

JBAD5 (78
MDWE
EN ENO 1—

0 [ —{=CLE013_H02_ControlLoop_hdode
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2.16.3.Alarms and Thresholds

Alarm tag Name type Address | description

AT_3013_01_Calib_OutOfRange_A | BOOL | 000282 | Setfrom SCADA server when calibration has failed
AT_3013 01_ERROR BOOL | 000283 | Alarm set when some communication errors appear.
AT_3013 02_Calib_OutOfRange_A | BOOL | 000287 | Setfrom SCADA server when calibration has failed
AT_3013_02_ERROR BOOL | 000288 | Alarm set when some communication errors appear.
SV_3013 01_A BOOL | 000163 | Set if the feedback is not detected after 5 seconds
SV_3013 02_A BOOL | 000164 | Set if the feedback is not detected after 5 seconds
SV_3013 03_A BOOL | 000165 | Set if the feedback is not detected after 5 seconds
AT_3013_01_AH BOOL | 000166 | High level AMMONIA

AT_3013_01_AHH BOOL | 000167 | Very High level AMMONIA

AT_3013_02_AH BOOL | 000170 | High level of NITRATE

AT_3013_02_AHH BOOL | 000171 | Very High level of NITRATE

AT_3013_02_AL BOOL 000172 | Low level of NITRATE

AT_3013_02_ALL BOOL 000173 | Very Low level of NITRATE

AT_3013_03_AH BOOL | 000174 | High level of NITRITE

AT_3013_03_AHH BOOL | 000175 | Very High level of NITRITE

AT_3013 03_ERR BOOL | 000180 | SET if the wire is broken

Figure 50 : Analysis of Liquid — ALARMS

Threshold tag name Type Address | Value |Unit | Action | Threshold tag name

CL3013_Analysys of Liquid | AT_3013 01_LIM_H REAL | 400630 | 100 | mg/L | Displays an alarm on the HMI

CL3013_Analysys of Liquid | AT_3013 01_LIM_HH REAL | 400632 | 400 | mg/L | Displays an alarm on the HMI

CL3013_Analysys of Liquid | AT_3013_02_LIM_H REAL | 400638 | 500 | mg/L | Displays an alarm on the HMI

CL3013_Analysys of Liquid | AT_3013_02_LIM_HH REAL | 400640 | 600 | mg/L | Displays an alarm on the HMI

CL3013_Analysys of Liquid | AT_3013_02_LIM_L REAL | 400642 | 300 | mg/L | Displays an alarm on the HMI

CL3013_Analysys of Liquid | AT_3013_02_LIM_LL REAL | 400644 | 250 | mg/L | Displays an alarm on the HMI

CL3013_Analysys of Liquid | AT_3013 03_LIM_H REAL |400646 | 0.5 | mg/L | Displays an alarm on the HMI

CL3013_Analysys of Liquid | AT_3013_03_LIM_HH REAL |400648 | 20 | mg/L | Displays an alarm on the HMI

Figure 51 : Analysis of Liquid - THRESHOLDS
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2.17. Biomass Control (CL3014)
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No control. Biomass is monitored.
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PLC Section name

Equipment tag

Type Address

Comment

CL3014_Biomass_Control

AT 3014 01

REAL 400204

Biomass sensor

No operator input

Figure 52 : Biomass — EQUIPMENTS

2.17.2.Block Diagram

No software implementation

2.17.3.Alarms and Thresholds

Alarm tag Name type Address description

Displays an alarm on the HMI
AT_3014_01_H BOOL 000182 To be defined with NTE

Displays an alarm on the HMI
AT_3014_01_HH BOOL 000183 To be defined with NTE

Displays an alarm on the HMI
AT _3014 01 L BOOL 000184 To be defined with NTE

Displays an alarm on the HMI
AT_3014 01_LL BOOL 000185 To be defined with NTE
AT_3014 01_ERR BOOL 000186 SET if the wire is broken

Figure 53 : Biomass — ALARMS

Threshold tag name Type \ddress alue Uit Action
AT_3014 01_LIM_H REAL 400654 (??2?) (??2?) Displays an alarm on the HMI
AT_3014 _01_LIM_HH REAL 400656 (??2?) (??2?) Displays an alarm on the HMI
AT_3014 01_LIM_L REAL 400658 (??2?) (??2?) Displays an alarm on the HMI
AT_3014 _01_LIM_LL REAL 400660 (??2?) (??2?) Displays an alarm on the HMI

Figure 54 : Biomass — THRESHOLDS
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2.18. Backwashing (CL3015)
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2.18.1.Function

The backwashing is used when a clogging is detected into the bioreactor.

The proposed strategy (SNC) is to performed some gas pulses in the bioreactor,
followed by a backwashing.

A differential pressure is implemented in the reactor in order to prevent clogging
of the packed-bed due to excess of biofilm generation. This measurement will be
used to foresee the needs of preventive backwashing procedures, in order to
remove excess of bio film, before severe clogging occurs.

The control depends on the mode selected by the operator:

» OFF mode: The pump is switched OFF
» MAN mode: The user can activate the backwashing pump
» AUTO mode: The pump is activated during a specified
duration.
PLC Section name Equipment tag Type Address Comment
CL3015_Backwashing | PP_3015_01_MV DO 000040 Peristaltic Pump multichannel, variable speed
(backwash)

Figure 55: Backwashing — EQUIPMENTS

PLC Section name Equipment tag Type |Address | Comment

CL3015_Backwashing | CL3015_ControlLoop_Mode INT | 400239 | Mode Selector (OFF/Manu/Auto)

Used to start and stop the pump in manual

CL3015_Backwashing | PP_3015_01_OP BOOL | 000187 mode

CL3015_BACKWASHING_D | UDIN

URATION T 400065 | Duration of the backwashing (second)

CL3015_Backwashing

Figure 56: Backwashing — OPERATOR INPUTS

2.18.2.Block Diagram

In AUTO Mode, the following loops are stopped:
- CL3003, Inlet Liquid
- CL3004, Bioreactor General
- CL3005, Bioreactor Temperature Control
- CL3006, Bioreactor Level Control
- CL3009, EC Control
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- CL3013, Analysis of Liquid

- CL3011, Gas Loop

- CL3016, Gas Pulse

- CL3017, Liquid Recirculation,
- CL3018, Ouitlet Liquid Flow

CL3003_Inlet_Liquid_Centrol 15 STOPPED CL3005_Bioreactor_Temp_Control IS STOPPED CL3008_Biareactor_pH_Control 1S STOPPED
w2023 183(2) 18.4(3)

WovE WovE WOVE
N ENO e Eno e Eno
DD—‘_'—DELBDDS_EMUMLM;_MME DD—‘—l—D:LBDDE_:an\me_MnaQ DD—‘—'— ,

FBIL18_1(1) CL3004_Bisreactor_General IS STOPPED CL300E_Bisreastor_Level_Control IS STOPPED CL3008_Bisreacts_DOZ_Gontrol IS STOPPED
OFMDBOOL 1366 187 ¢ - )l

WOWE WOWE MOVE
CL3015_ControlLoop_Mede[=—][SELEC  ouT EN END EN END EN END
o—0FF u|>—_|—|>c\.3aa4,mmwn_wv,mn oD—_l—b:uuaa,hmwn_wy,mae ol=— '—bcuooe,hmwn.wv,mdew

1 E—||auTo
0] |an
CL201Z_Analysis_of_Liquid IS STOPPED CL2017_Liquid_Recirculation 1S STOPPED CL3018_Outlet_liquid_Contrel IS STOPPED
MB5(5) 2111 M8.4Z(12)
MOVE MOVE MOWE
EN ENO EM ENO EM ENO [—
0 [=— —=CL2013_ControlLoop_hMode 0 [=—o/ ——==CL2017 _ControlLoop_Mode 0[=—( F—==CL3018_ControlLoop_Mode
CL2011_Gas_Loop 1S STOPPED CL2016_GasPulze IS STOPPED
REETES RERCTECE
MOVE MOVE
EN ENO EM ENO —
0= —=CL3011_ContrelLoop_Mode 0O [— ——=CL2016_Contrelloop_Mode

In AUTO mode, the pump PP_3015 01 is activated during
CL3015 BACKWASHING_DURATION.

FBI_18_13 (18)
OPMDBOOL
1818 (18) FBRI_18_22(16) FBI_18_15(17)
INT_TO_BOOL F_TRI® TOF CL3015_ControlLoop_Mode [>—||SELEC  OUT || —[=PP_3015_04_mMv
0[=—|0FF
CL3015_CentrolLocp_Mods {otk o N o uTo
PT  ET [—{=[CL3015_BACKWASHING_TIME PP_3015_01_0F ]| MAN

1847 (133 181414y
MUL_UDINT UDINT_TO_TIME

FBI_18_18¢19)

18200203

MOVE
EN ENO
CL3015_ControlLeop_Mode

CL3015_BACKWASHING_DURATION [>——j
1000 [=——{

2.18.3.Alarms and Thresholds

Neither Alarms nor Thresholds.
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2.19. Gas Pulse (CL3016)
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Clll : SW Description
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2.19.1.Function

The Gas Pulse is used for preventing the clogging, or for shaking and
decompacting the cells

It is activated by the operator, checking the DO2, the biomass and/or the
differential pressure of the bioreactor.

It consists to alternatively inject gas at the top and at the bottom of the bioreactor.

PLC Section name Equipment tag Type Address Comment

Gas introduction valve / OLD NAME OF THE

CL3016_Gas_Pulse |SV_3016_01_MV DO 000026 |\~ E: SV 3016 02

Gas introduction valve Feedback / OLD NAME OF

CL3016_Gas_Pulse |SV_3016_01 FB DI 100031 | 732 VALVE. SV 3016, 02

Figure 57: Gas Pulse — EQUIPMENTS

PLC Section name | Equipment tag Type | Address | Comment

Number of the oxygen pulses done

CL3016_Gas_Pulse | CL3016_OXYGENPULSE_NUMBER INT 400246 .
- = — — during the sequence

Opening Time of valves SV_3016_01

CL3016_Gas_Pulse | CL3016_BOTTOM_OPENING_TIME | UDINT | 400430 and SV 3011 01

Closing Time of valves SV_3016_01

CL3016_Gas_Pulse | CL3016_BOTTOM_CLOSING_TIME | UDINT | 400432 | - "y 3011 o1

CL3016_Gas_Pulse | CL3016_TOP_OPENING_TIME UDINT | 400434 | Opening Time of valves SV_3016_02
CL3016_Gas_Pulse | CL3016_TOP_CLOSI NG_TIME UDINT | 400436 | Closing Time of valves SV_3016_02
CL3016_Gas_Pulse | CL3016_ControlLoop_Mode INT 400240 | Mode Selector (OFF/Manu/Auto)

Used to open or close the valve in
CL3016_Gas_Pulse | SV_3016_01_OP BOOL | 000189 | manual mode / OLD NAME OF THE

VALVE: SV_3016_02

Figure 58: Gas Pulse — OPERATOR INPUTS
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2.19.2.Block Diagram

One Oxygen pulse is the complete following cycle:

During the cycle:

- The Mix Flow is at the nominal value (3000 ML/mn), no other additional gas.
- SV_3018 01 closed (Outlet Liquid Flow). Remark: it implies that the level
control is also OFF as it is controlled with the outlet flow.

- Inlet Liquid Flow can be active or not. Operator to decide

- PT_3007_01 "alarm" disabled. Atmosphere Valve does not open if ever
PT_3007_01>80mbar

- Recirculation Loop can be active or not. To be tested. First without
Recirculation.

- Open SV_3011 03 (bottom), close SV_3016_01, open SV_3011 01
Duration CL3016_BOTTOM_OPENING_TIME seconds
- Close SV_3011 03, close SV_3016 01, close SV_3011 01 :
Duration CL3016_BOTTOM_CLOSING_TIME seconds
- Close SV_3011_03 (bottom), open SV_3016_01, close SV_3011 01
Duration CL3016_TOP_OPENING_TIME seconds
- Close SV_3011 03, close SV_3016_01, close SV_3011 01
Duration CL3016_TOP_CLOSING_TIME seconds
First assumptions for the tests:
CL3016_BOTTOM_CLOSING_TIME = CL3016_TOP_CLOSING TIME = 0
second
CL3016_BOTTOM_OPENING_TIME = CL3016_TOP_OPENING_TIME

The user can also define the number of pulse :
CL3016_OXYGENPULSE_NUMBER

2.19.2.1.1. MANUAL Mode

The MANUAL mode permits to open or close the SV_3016_01 (Top) valve.

Fol 1 LD ]

OPMDBOOL

CL2016_ControlLoop_Mode [——]{|SELEC  OUT [——f==g 3016 _01_pv
b [=——||0FF
AT

5% 3016_01_0P [m——{|MaN
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2.19.2.1.2. AUTO Mode

In AUTO Mode, the following loops are automatically stopped:
- CL3003, Inlet Liquid
- CL3004, Bioreactor General
- CL3005, Bioreactor Temperature Control
- CL3006, Bioreactor Level Control
- CL3008, pH Control
- CL3009, EC Control
- CL3013, Analysis of Liquid
- CL3015, Backwashing
- CL3017, Liquid Recirculation,
- CL3018, Ouitlet Liquid Flow

And the Gas Loop is set in Manual, with FQRC_3011_01_SP (N2) = 0 mL/mn
and FQRC_3011_02_SP = 3000 mL/mn (following figure)

CL3011_Gas_Loop IS SET IN MANUAL MODE
ATZE( 37

W OWE
EM EHNO
2 [ F—==CL2011_CantrolLoop_Mode

DURING THE OXYGEN PULSE THE GAS LOOP IS SET IN MANUAL MODE
WITH FRRC N2 = OmL/min AND FORC GAX MLE = 3Lmin
FBI_19_42 (413

R_TRIG ADAD (42 )
M OWE
CLK @ EN ENO |—
FBI_19 43 (42) DO ——[==FQRC_3011_04_OF
R_TRIG A9 (447
WCVE
—{lk @ EN ENO |—
20000 [—r | ——[=FQRC_3011_02_OF
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2.19.2.1.1.

RUETIED)
19.5403) END_BOOL
OR_BOOL
CL301G Start CovnenPulse —

Bottom Opening and Closing

FBI 19 3¢13)
195 ¢ 101 Bt?ullel (zascf)rnm OPMOBOOL
ioreactor Open
MOVE P CL3011_Controlloop_hode [——]|SELEC DU |fuufrr8t/ 3011_03 M/
CL3011_flag_CeyPulse_ON EN END o—|0FF
CL3016_BOTTOM_OPENING =—| e VA 0_0P 4979113 19.90 (12) 12— mﬂ Bottom
! INT_To_BO0OL SEL o
FBI 19 15(8) RIS - i Valve
R_TRIG TOF CLI016_ControlLoop_hde = G i
CK 0 N0 | 301103 0P =] 1N -
0 ing Ti f e FT ET |——{=CL3016_BOTTOM_OPENING_TIMER
pening lime for 198173 RERETE D) |
Bottom MUL_UDINT UDINT_TO_TIME FBI 19 47 (181
i F_TRIG
CL3016_BOTTOM_OPENING_TIME - - - - FRLI9. 0 (143 FELI9. (173
1000 e F_TRIG TOF Clk o {=CL3016_TOP_OPENING
. . ClK @ [T Flag for To
Closing Time for 19820157 1969 ¢ 16 PT BT —{=CL3016_BOTTOM_CLOSING_TIMER g for fop
Bottom ML UoTT Opening,
MUL_IDINT UDINT_TO_TIME After Bottom
CL3018_BOTTOM_CLOSING_TIME—— Closing
1000E: Timer

When Gas Pulse is in Auto or Man mode,

- SV_3011 01 and SV_3011_03 are opened during
CL3016_BOTTOM_OPENING_TIME (Orange Line)

And closed during CL3016_BOTTOM_CLOSING_TIME, before sending
the signal CL3016_TOP_OPENING signal to the 2" part of the cycle

2.19.2.1.2.

Top Opening and Closing

FBI 19 430197

FBI 18 4r23) Top Valve
F_TRIG FBI19 8022 ) ORMDBOOL
CL301G_TOP_OPENING [ CLK 0 TOF

Inlet Gas Pulse
CL3016_ControlLoop_Mode [=——|SELEC OUT | fomesie-54¢ 3016 _01 I
o [=——||0FF
[V AUTO
1083209 YRE FTET =CL3016_TOP_OFENING_TIMER  $4/ 3016_01_OF [>——||MAN
MUL_UDINT UDINT_TO_TIME
CLA0TG_TOP_OPENING. TIME [y - o i o st s s s e s FBI 19 53 (283
1000 [=—ro FBI_18_51C34) FBI_18_82 (37
Opening Time F_TRIE TaE
for Top Valve - N o {=CL3016_BOTTOM_OPENING
— FT BT |—i=Lani6_TOP_CLOSING_TIMER
Closing Time for 1984253

19.70 0 26 )
MUL_UDINT
Top Valve -

UDINT_TO_TIME
CL3016 TOP CLOSING TIMELE——
1000 [=—

When Gas Pulse is in Auto or Man mode,

SV_3016_01 is opened during CL3016_TOP_OPENING_TIME (Green
Line)

And closed during CL3016_TOP_CLOSING_TIME, before sending the
signal CL3016_BOTTOM_OPENING signal to the 1st part of the cycle.

2.19.2.1.3. Counter of Cycle

The counter is incremented after the end of the CL3016_TOP_CLOSING_TIME
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ADEG (20
AOD_INT
— |EN ENO |—

CL3016_0XY GEMPULSE_COIINTER [-—o| == C L3016 _0%Y GEMPULSE_COUNTER
1 [—

FBI 19 530287
F_TRIG

CLK O s ==Cl3016_BOTTOM_OPENING

2.19.2.1.4. End of Cycle

When the cycle is over:
(CL3016_OXYGENPULSE_COUNTER = CL3016_OXYGENPULSE_NUMBER)
then :

- Gas Pulse Control Loop Mode is set to OFF

- Gas Loop Control Loop Mode is set to OFF

- Counter is reset : CL3016_OXYGENPULSE_COUNTER = 0.

1962 (47 )

W OVE
EN END |—
1960140 FEI_19_64 (46 o= F—{=CL3016_OXYGEMPULSE_COUNTER
LT_INT _r_;ms 1863 (48)
W OVE
CL20M6_0XYGENPULSE_COUNTER [>— 1 ClLk Q EN END |—
CL30168_0X¥GENPULSE_NUMBER [— o= F—==CL3016_ControlLoop_tode
19.64( 49 )
MOVE
EN END |—
o= —I=CL2011_ContralLoop_Mode
2.19.3.Alarms and Thresholds
Alarm tag Name type Address description
Set if the feed back is not detected after 5
SV_3016_01_A BOOL 000191 seconds / OLD NAME OF THE VALVE:
SV _3016 02

Figure 59 : Gas Pulse — ALARMS
No Threshold
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2.20. Liquid Recirculation (CL3017)
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The aim of this loop is to control the flow of the liquid recirculation loop of the

bioreactor.

PLC Section name Equipment tag Type Address IComment
CL3017_Liquid_Recirculation | FT_3017_01 Al->REAL 400152 | Flow element + transmitter (recirculation)

- . . Peristaltic Pump multichannel, variable speed
CL3017_Liquid_Recirculation | PP_3017_01_MV1 DO 000047 (recirculation / ON - OFF)
CL3017_Liquid_Recirculation | PP_3017 01 Mv2 | REAL-> | 40000 | Peristaltic Pump multichannel, variable speed

= — — - = AO (recirculation)
CL3017_Liquid_Recirculation | PP_3017_01_MV3 DO 000048 | Peristaltic Pump, ROTATION DIRECTION

Figure 60: Liquid Recirculation — EQUIPMENT

PLC Section name tag Type Address Comment
CL3017_Liquid_Recirculation | CL3017_ControlLoop_Mode INT 400241 Mode Selector (OFF/Manu/Auto)
CL3017_Liquid_Recirculation | PP_3017_01_OP BOOL | ooo1gz |Ysed fo start or stop the peristaltic

pump in manual mode
CL3017_Liquid_Recirculation | PP_3017_01_SP REAL- | jn0150 |Used to define the speed of the
= - = - > Al peristaltic pump in manual mode
- . . REAL - Used to define the flow set point of the
CL3017_Liquid_Recirculation | CL3017_FLOW_SP > Al 400176 recirculation loop in automatic mode
- . . Used to define the Rotation direction of
CL3017_Liquid_Recirculation | PP_3017_01_ROT BOOL 000193 the peristaltic pump in manual mode

Figure 61: Liquid Recirculation - OPERATOR INPUT

2.20.2.Block Diagram

2.20.2.

1.1. Controller

Recirculation

Flowr

—

Setpoin

Recirculation Flow '
t

Controller

Recirculation Pump
Speed

The control is done by the Predictive control block SF1 (Simple predictive
controller for first order process) (See annex B). An internal model represents
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the flow function of the pump speed. Depending of this model, the controller will
adjust the flow with the pump speed to maintain the desired set point.

The flow control depends on the mode selected by the operator:
» OFF mode: The pump is switched OFF

» MAN mode: The user can decide to switch ON the pump
and define the speed of the pump

» AUTO mode:
flow set point

The controller adjusts the pump to satisfy the

FUMF FF_3017_01: SFEED MANAGEMENT

FEI_Z0_4(3)
FBI_20_301) OPMDREAL
SAMPLETh FBI_Z0_1(2)
FCR_SF1 CL2017_ControlLoop_Mode [=——(|SELEC OUT |—==PP_3017 _01_t2
CL3017_TUNE.TS[=— INTERWAL @ EN ENO |— 0.0[=——I|aFF
—] DELSCANS CLR0A7 _INIT [— INIT AUTO Speed
FT_3017_01[=— PV v —-J:_>C|_301?_Y PP_3017_01_SP [—[MaN
CLz017_FLOW_SF [——q 5P I = C L3017 _ b
CL3047_[>=—— RCPY ERR |——=CL3017_ERR
CL3017 _IMP [=—— IMF
CL3017_TUME [=—— TUNE .
CLa0T7 LI Lin FUMF FP_3017_01: OM J OFF
CL2017_Flagnit[=—0] MAN
S ib g
Start/Stop
CL3017_ControlLoop_Mode [=——|SELEC OUT |—{=FF 3017 _04_hiu1
0[=——I{|aFF
1[=—|auTO
FP_3017_01_0OF [=—|MAN
Controller
2049016
MOVE Direction
1[=— —=FF_23017_01_hiwz
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2.20.2.1.2. Controller initialization
When the operator decides to switch to the automatic mode, the controller is
initialized during the sample time (see controller parameters)

INITIALISATION OF THE LIQUID RECIRCULATION CONTROL

208(5)
INT_TO_BOOL
CL30M7F ControlLoop Mode [—oH T==CLA0MT7 Flagdinit
FBI_20_9(6)
B TRIG FBRI_20_10(7 )

TOF

CLk Q —l—
IN Q —=CL3017 INIT

CL3047 TUNE.TS[=——FT ET

2.20.2.1.3. Controller parameters

PCR PROCESS
Controlled CONTROLER|DEAD |2TR PWM [SAMPLETM \VALUE SET POINT
Variable ZONE |Zone Control !

TYPE (input)

Pump speed of inlet
flow SF1 NO NO NO CL3017_TUNE.TS|FT_3017_01 CL3017_FLOW_SP
(PP_3017_01_MV2)

INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)

CL3017_LIM
KM :0.49 TS :100 ms YMIN : 0
™ : 2.65s H: 100 ms YMAX : 100 NO NO CL3017_Y PP_3017_01_MV2
DM : 0s TRBF : 7.5s YRATE : 100
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2.20.3.Alarm and Threshold
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Alarm tag Name type Address description

ET 3017 01 AH BOOL 000194 The time fo_r triggering the glarm need to be defined (1min)
— - = High Flow in the Recirculation Loop

The time for triggering the alarm need to be defined (1min)

FT_3017_01_AHH BOOL 000195 Very High Flow in the recirculation Loop

ET 3017 01 AL BOOL 000196 The time fpr trlggerln_g the _alarm need to be defined (1min)
— - = Low Flow in the Recirculation Loop

ET 3017 01 ALL BOOL 000197 The time for trlg_gerlng the_ alarm need to be defined (1min)
— - = Very Low Flow in the Recirculation Loop

FT_3017_01_ERR BOOL 000198 SET if the wire is broken

Figure 62: Liquid Recirculation — ALARM

Threshold tag name

Type \ddress

Value

u

n

t

Action

FT_3017_01_LIM_H

REAL | 400662 0.1

L/h

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

FT_3017_01_LIM_HH

REAL | 400664 0.2

L/h

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

FT_3017 01 LIM_L

REAL | 400666 -0.1

L/h

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

FT_3017_01_LIM_LL

REAL | 400668 -0.2

L/h

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

Figure 63: Liquid Recirculation - THRESHOLD
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2.21. Outlet Liquid Control (CL3018)
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2.21.1.Function
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Clll : SW Description

The aim of this loop is to control the outlet flow of the of the bioreactor.

This control loop is also linked to the Bioreactor Level Control. In case of Level
Control in AUTO mode, the Outlet liquid control is set in AUTO and the set point
of the flow is calculated by the Level Controller.

PLC Section name Equipment tag Type Address IComment
CL3018_Ouitlet_liquid_Control | FT_3018_01 Al->REAL 400156 | Flow element + transmitter (harvest)

- Peristaltic Pump multichannel, variable speed
CL3018_Outlet_liquid_Control | PP_3018_01_MV1 DO 000041 (harvest/ ON - OFF)
CL3018_Outlet_liquid_Control | PP_3018_01_MV2 REAL- 400196 Peristaltic Pump multichannel, variable speed

>A0 (harvest)
CL3018_Outlet_liquid_Control | PP_3018_01_MV3 DO 000042 | Peristaltic Pump, ROTATION DIRECTION
CL3018_Outlet_liquid_Control | SV_3018 01_MV DO 000020 | Reactor liquid outlet valve
CL3018_Outlet_liquid_Control | SV_3018 01_FB DI 100029 | Reactor liquid outlet valve Feedback

Figure 64: Outlet Liquid Control — EQUIPMENT

PLC Section name tag Type Address Comment
CL3018_Outlet_liquid_Control | CL3018_ControlLoop_Mode INT 400242 Mode Selector (OFF/Manu/Auto)

- Used to start or stop the peristatic pump
CL3018_Outlet_liquid_Control | PP_3018_01_OP BOOL 000199 in manual mode
CL3018_Outlet_liquid_Control | PP_3018_01_SP REAL- | jn0154 |Used to define the speed of the

— — - = — = > Al peristatic pump in manual mode
CL3018_Outlet_liquid_Control | CL3018_FLOW_SP REAL- | 50170 | Used to define the Set Point of the flow
= - - - - > Al in automatic mode

- Used to define the Rotation direction of
CL3018_Outlet_liquid_Control | PP_3018_01_ROT BOOL 000200 the peristatic pump in manual mode
CL3018_Outlet_liquid_Control | SV_3018_01_OP BOOL | 000249 |Ysed to open and close the valve in

manual mode

Figure 65: Outlet Liquid Control - OPERATOR INPUT
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2.21.2.Block Diagram

2.21.2.1.1. Controller

- When the Bioreactor Level Control Loop is not in Automatic Mode, the setpoint is entered by the operator

- When the Bioreactor Level Control Loop is in Automatic Mode, the setpoint is Calculated by the Level Controler

Qutlet Flow

measurement —i
Outlet pum
Controller —_—> Spezd d

Outlet Flow —_—>

Setpoint

The control is done by the Predictive control block EF1 (Simple predictive
controller for first order process) (See annex C). An internal model represents
the flow function of the pump speed. Depending of this model, the controller will
adjust the flow with the pump speed to maintain the desired set point.

The flow control depends on the mode selected by the operator:
» OFF mode: The pump and the valve are switched OFF

» MAN mode: The user can decide to switch ON the pump
and the valve and define the speed of the pump

» AUTO mode: The controller opens the valve and adjusts the
pump to satisfy the flow set point
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FBI_21_60(26)
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|

: SW Description

PUMP PP_3018_01: SPEED MANAGEMENT

—{=PP_3016_01_Mvz

SAMPLETM
2184(27) FBI_21_62(30)
EQ_INT OPMDREAL
! CL3016_TUNE.TS[=——{ INTERVAL @ FBI21_81 (203
p— —] DELSCANS e
CL3006_ContiolLoap_Mode [=—— — 2 CL3018_ControlLoop_Mode [>——|SELEC  auT
T—o SEL EN END |— 0.0[=—|OFF
CL301B_INIT E=— INIT AUTO
[ FT_3018_01 [— PV v e lcaate v FP_23018_0H_SP [—{|Man
CL3018_FLOW_SP[=— INO 3P IMY | =C L3018 1My
CLE00E_F LW C—y{ IN1 CL3018_¥[=—— RCPY  SP_CSTR |—[=CL3018 EF{_SP_CSTR
21857313 — FF SPLR_FL |—
CLIOIE_IMP [— IMP ERR —{=CL3012_ERR
MOVE CL3018_TUNE[=—{ TUNE
EN ENO [— CL3018_LIM [=— LMt

CL3006_FLOW [>— —L=cLs018_FLOW_SP —| SELF_CMP

—| SPLR_wAL

—| SPLR_IMP

FLEF(32) —| SPLR_TUN
HOT_BOOL Z1BB(33) CL3018_Flagainitl=—o0]{ MAN
WMOVE —| vMaN

L EN END
CLAMS_FLOWI_SP [ = CLE00G_FLOW
2168 (34)
LE_REAL

PP_3018_01_Mv2 —T|
1.80=—]

FBI_2Z1_4(1)

1= CCWi for the good retation direction of the outlet liquid
2118055

WOVE
1= [=-FP_3018_0H_Mv3

SELEC out

2168(35)
SEL
OPMDBOOL
3

IND

CL3018_ControlLoop_hiode [—|
o[=—{|OFF
AUTO

10—
PP_3018_01_OP[=——/[MAN

2.21.2.1.2. Controller initialization

—L=-FF_2013_01_hivA

0= IN1

PUMP FP_3013_01: ON / OFF
In Case of wery low speed, the pump is physically stopped

When the operator decides to switch to the automatic mode, the controller is
initialized during the sample time (see controller parameters)

INITIALISATION OF THE LIQUIC RECIRCULATION CONTROL

216(5)
INT_TO_BOOL

CL3018_Contrelloop_Mode [=——o/ T=CL3018_Flagdinit

FBI21 7 (6]
R_TRIG FBI_Z21_&(7)
TOF
oK f—— |
I 0 {=cLEois_MIT
CLE018_TUNETS[=—— PT  ET |—
2.21.2.1.3. Controller parameters
PCR PROCESS
Controlled CONTROLER|PEAPZTR PWM|SAMPLETM VALUE SET POINT
Variable ZONE|Zone Control "
TYPE (input)
Pump speed of inlet IF CL3006 is not in Auto mode:
flow EF1 NO  [NO NO |CL3018 TUNE.TS|FT_3018 01 CL3018_FLOW_SP ,
(PP_3018_01_MV2) IF CL3006 is in Auto mode:
—EE CL3006_FLOW
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INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)
CL3018_LIM
KM : 0.069 TS:1s YMIN : 0
T™ - 76s H - 1s YMAX - 100 NO NO CL3018_Y PP_3018_01_MV2
DM : Os TRBF : 3mn YRATE : 100
2.21.3.Alarm and Threshold

Alarm tag Name type Address description

Compared to the set point and triggered after 1 min
FT_3018 01_AH BOOL 000201 action is done in level control

High Flow in outlet liquid Loop

Compared to the set point and triggered after 1 min
FT_3018 01_AHH BOOL 000202 action is done in level control

Very High flow in outlet liquid Loop

Compared to the set point and triggered after 1 min
FT_3018 01_AL BOOL 000203 action is done in level control

Low Flow in outlet liquid Loop

Compared to the set point and triggered after 1 min
FT_3018 01_ALL BOOL 000204 action is done in level control

Very Low Flow in outlet liquid Loop
FT_3018_01_ERR BOOL 000205 SET if the wire is broken
SV_3018 01_A BOOL 000206 Set if the feed back is not detected after 5 seconds

Figure 66: Outlet Liquid Control — ALARM

Threshold tag name

Type \ddress

Vlalue U

hi

t

Action

FT_3018 01 LIM_H

REAL | 400670

0.1

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

L/h

FT_3018_01_LIM_HH

REAL | 400672

0.2

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

L/h

FT_3018_01_LIM L

REAL | 400674

-0.1

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

L/h

FT_3018_01_LIM_LL

REAL | 400676

-0.2

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

L/h

Figure 67: Outlet Liquid Control - THRESHOLD
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2.22. Effluent General (CL3019)

No software implementation
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2.23. Effluent Temperature (CL3020)

FiN02 NO3 NOAN

N17
N18

HV_3020_0 W
HV_3020_04
L1 Fyd
B .
UAB  SS
3209 ple N1 VSL2_3021_01|
sv| 3020_0
HV_[3020_02 N
UAB  SS
Y

2.23.1.Function

HV_3021_02

Depending on the bioreactor level control, the effluent tank collects exceed of
liquid. The mixture is conserved at a low temperature. This is done by MPP cold
water utilities. The cold water, managed by a Boolean valve, circulates inside the
effluent tank jacket. Even if the current MPP utilities do not permit to reach this
set point, a controller maintains the temperature to the minimum reachable

temperature (around 10C).

PLC Section name Equipment tag Type Address IComment

CL3020_Effluent_Temperature | SV_3020_01_MV DO 000017 | Temperature Control Valve

CL3020_Effluent_Temperature | SV_3020_01_FB DI 100033 | 1emperature - Control  Valve
Feedback

CL3020_Effluent_Temperature | TT_3020_01 AI->REAL | 400162 |l€mperature  element  +
transmitter

Figure 68 : Effluent Temperature Control — EQUIPMEN TS
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PLC Section name Equipment tag Type | Address Comment

CL3020_Effluent_Temperature | CL3020_ControlLoop_Mode INT 400243 | Mode Selector (OFF/Manu/Auto)

Used to open and close the valve

CL3020_Effluent_Temperature | SV_3020_01_OP BOOL | 000207 in manual mode

Used to define the temperature

CL3020_Effluent_Temperature | TT_3020_01_SP REAL | 400160 .
- = - - = set point of effluent tank

Figure 69 : Effluent Temperature Control - OPERATOR  INPUTS

2.23.1.1. Controller

Effluent temperature 7

measurement ,
Controller | =i PVRA — SV_3020_01

Effluent temperature || =———

Setpoint

A predictive block “SF1” controls the Influent temperature (for more details on the
block, see annex B). The signal is then converted into time by a PWM block
because the controlled equipment is a Boolean valve. For more details on PWM
block, see annex G.

INFLUENT TEMPERATURE CONTROLLER

FEIL22 3(3) PWH
SAMPLETM
FBI_22_1(1)
SAMPLETM [=— INTERWAL Q
e e Ceeans FBL22.8(5)
CL3020_TUNE.TS[=——] INTERVAL @ FELZZ2(2) FBLZ2 4(4) OPMDBOOL
- | bELSCANS PCR_SF1 P
EN  ENO | EN END |~ CL3020_ControlLosp_Mede [——||SELEC  OUT |—{=sv_3020_01_tav
CLE0ZO_INIT [=— INIT x ol=—|aFF
TT_3020_01C=—— PV v et era0z0_v — R v_Fos uTo
TT_3020_01 SPL=—— SF MV [—T=CL3020 1MV CL3020_PARAFMM[>—— PARA Y_NEG |— Sy_3020_01_0F [—o |MAN
cL2020_v[=—— RCPY ERR |—=-CL2020_SF1_ERR
CL3020_IMP L—r IMP
CL3020_TUNE C=——| TUNE
CL30Z0_LIM [=—] LiM \
CL2020_FCR_Flagdinitl=—o{ MAN
e oo Controller

2.23.1.2. Controller initialization

When the operator decides to switch in automatic mode, the controller is
initialized during the sample time (see controller parameters).
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Mhen operator change from OFF £ Wanoal mode to Automatic mode,
the PCR is initialized during the time defined by "Tune1. TS".

F2E(E)

CL3020_Controlloop_hode [=—T1

INT_TO_BOOL

I=CL3020_FCR_Flagdinit

MEL|SSA
|

Clll : SW Description

FBI_22_7(7) FBI_22 £(2)
R_TRIG TOF
CLK @ IN Q@ —=CLa0za_INIT
CL3020_TUNE.TSC=—— PT  ET |—

2.23.1.3. Controller parameter

PCR PROCESS
Controlled DEAD ZTR
Variable CONTROLER |5\ e Zone Control |PWM SAMPLETM VALUE SET POINT
TYPE (input)
CL3020_PARAPWM
t_period : 100ms
t_pause : Os
t_brake : Os
SV_3020_01_MV|SF1 NO NO o CL3020_TUNE.TS|TT_3020_01(TT_3020_01_SP
- - = t_min: 100ms - - - - - -
t_max: 1s
up_pos : 1
up_neg: 0
INTERNAL Manipulated Variable
MODEL TUNE LIMIT SELF_CMP DECOMP |(Controller Output Controlled Equipment
PROCESS in Auto Mode)
CL3020_LIM
KM :-4.21 TS : 10s Y_MIN: 0
T™ - 5705 H - 10s Y MIN: 1 NO NO CL3020_Y SV_3020_01
DM :130s TRBF : 30m YRATE: 10
2.23.2.Alarms and Thresholds
Alarm tag Name type Address description
TT_3020_01_AH BOOL 000208 High temperature in the effluent Tank
TT_3020_01_AHH BOOL 000209 Very High temperature in the effluent Tank
TT_3020_01_AL BOOL 000210 Low Temperature in the effluent Tank
TT_3020_01_ALL BOOL 000211 Very Low Temperature in the effluent Tank
TT_3020_01_ERR BOOL 000212 SET if the wire is broken
SV_3020_01_A BOOL 000213 Set if the feed back is not detected after 5 seconds

Figure 70 : Effluent Temperature Control — ALARMS
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Threshold tag name

Type

A

\ddress

Value

Unit

Action

TT_3020_01_LIM_H

REAL

400678

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

TT_3020_01_LIM_HH

REAL

400680

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

TT_ 3020 01_LIM_L

REAL

400682

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

TT_3020_01_LIM_LL

REAL

400684

-2

T

Displays an alarm on the HMI
Compared to the set point
Only in automatic mode

Figure 71 : Effluent Temperature Control - THRESHOL D
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2.24. Effluent Level (CL3021)

UAB SS
I ?I'QN 3021_05
HV_3018_16 - -
i
o
TET At Ay
RV, 3021_01
g_‘ ~
3 N06
i = il :
!Nuf- NUSfN NTB I A=
\"-._ /-' |
/ ,_\%Jf !

VSL2_3021_01

N N1
ALLPP N14 [33

N13 /\HV_3021_04
SIS V302101 3HV_3021_03
HV_3021_027" Sampli
-7 DN 10
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2.24.1.Function

The objective of this control loop is to supervise the Effluent Level. It manages
the alarms linked to the Low/LowLow and High/HighHigh levels.

There is no associated button in the HMI as the levels are monitored
permanently.

The correlation law implemented thanks to the level test is:

Harvesting tank REAL VOLUME
(0>30) (L)
0.3 0
191 5
5.76 10
9.64 15
13.55 20
17.52 25
21.46 30
25.42 35

y =1.3352x + 1.551
R2=0.9943

Following the level test, a correlation law is deducted between the measurement
(0 / 30) and the real volume.
So the effluent tank level probe range is from 1.551 to 1.551+30 * 1.3352
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LITRES

REAL VOLUME (L)

40

y=1.3352x+ 1551
35

RE= 0.597
30

20

/ s KEAL WO LUWE (L)
15 z

# Linéaire {REAL VOLUME (L})

10
//
5 a
/
C'l T T T T 1
0 5 10 15 20 25 30
{0/30)

PLC Section name Equipment tag Type Address IComment
CL3021_Effluent_Level LSH_3021_01 DI 100023 | Level switch (Vibrating horizontal)
CL3021_Effluent_Level LSH_3021_02 DI 100024 | Level switch (Vibrating horizontal)
CL3021_Effluent_Level LT_3021 01 Al->REAL 400164 | Level transmitter (capacitive)

Figure 72: Effluent Level - EQUIPMENTS
There is no OPERATOR INPUTS for this control loop

2.24.2.Block Diagram

No Block Diagram associated
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Alarm tag Name Type Address Description

LSH_3021 01 _A BOOL 000277 The alarm is triggered after 10s
LSH_3021_02_A BOOL 000278 The alarm is triggered after 10s
LT_3021_01_AH BOOL 000248 High level on Effluent tank

LT_3021_ 01 AHH BOOL 000214 | g tne Effsent Licuid conirdlloop 2018
LT_3021 01 AL BOOL 000215 Low level in Effluent Tank

LT_3021 01_ALL BOOL 000216 Very Low in Effluent Tank

LT_3021 01_ERR BOOL 000217 SET if the wire is broken

Figure 73: Effluent Level - ALARMS

Threshold tag name Type \ddress Malue Uit ACTION

LT_3021 01_LIM_H REAL | 400686 30 LITRE Displays an alarm on the HMI

LT 3021_01_LIM_HH REAL | 400688 34 LITRE | StoP th%Ez'lgigt;‘;q:lZ‘rr?fg:‘t’r'"'ec’g’fwf()lg
LT_3021 01_LIM_L REAL | 400690 6 LITRE Displays an alarm on the HMI

LT 3021 01_LIM_LL REAL | 400692 3 LITRE Displays an alarm on the HMI

Figure 74: Effluent Level - THRESHOLD
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2.25. Foam Control (CL3022)

No Software Implementation (No Hardware).

Nevertheless, Equipments with their tags, operator inputs, and alarms have been
foreseen.

PLC Section name Equipment tag Type Address IComment

CL3022_Foam_Control | LT_3022_01 Al->REAL 400166 | Level transmitter (capacitive)

Peristaltic Pump multichannel, variable speed
Anti-foam (= future)

CL3022_Foam_Control | PP_3022_01_MV DO 000032

Figure 75 : Foam Level Control — EQUIPMENTS (Future )

PLC Section name Equipment tag Type ?ddres Comment

CL3022_Foam_Control | CL3022_ControlLoop_Mode INT | 400244 | Mode Selector (OFF/Manu/Auto)

Used to start or stop the peristatic pump in
manual mode

CL3022_Foam_Control | PP_3022_01_OP BOOL | 000218

Figure 76 : Foam Level Control - OPERATOR INPUTS (F uture)

Alarm tag Name Type Address Description
LT_3022_01_AH BOOL 000219 threshold: ?
LT_3022_01_AHH BOOL 000220 threshold: ?
LT_3022_01_AL BOOL 000221 threshold: ?
LT_3022_01_ALL BOOL 000222 threshold: ?
LT_3022_01_ERR BOOL 000223 SET if the wire is broken

Figure 77: Foam Level Control — ALARMS (Future)
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2.26. Sterilization (CL3023)

Three Mobile Temperature sensors are monitored. No strategy or control
associated to the sterilization.

PLC Section name Equipment tag Type Address IComment

CL3023_Sterilisation TT_3023_01 Al->REAL 400178 | Mobile temperature used for sterilisation
CL3023_Sterilisation TT_3023_02 Al->REAL 400180 | Mobile temperature used for sterilisation
CL3023_Sterilisation TT_3023_03 Al->REAL 400182 | Mobile temperature used for sterilisation

Figure 78 : Sterilization — EQUIPMENTS

No Operator input.

Alarm tag Name Type Address Description

TT_3023_01_ERR BOOL 000225 SET if the wire is broken
TT_3023_02_ERR BOOL 000226 SET if the wire is broken
TT_3023_03_ERR BOOL 000227 SET if the wire is broken

Figure 79: Sterilization — ALARMS
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Annex A: Predictive Control. PCR description
Predictive Control

This chapter provides information about the general principles of predictive
control and general information about PCR.

General Principles of Model Based Predictive Contro I
Introduction

A Model Based Predictive Controller is a controller that uses a model in real time
for the computation of the control action to be applied. The main aspects of this
controller are given below.

Model

The model which is embedded in the controller is a mathematical equation that
computes a ‘model’ output which is comparable to the process output PV.

The model represents the relationship linking the process input(s) to the process
output.

This model must be identified: the parameters of the model are to be estimated
from recorded plant tests.

The model is used to predict the process output and to compute the control
action in order to satisfy a given target specified on the PV.

Future Desired Trajectory

At present time (n), the process output is Pv(n) and the set point value is SP(n) .
The future desired trajectory (so-called reference trajectory) is the desired
behaviour of the process output to move from its present value Pv(n) to SP(n) in
the future.
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Past Future n+H

>

Setpoint

Reference Trajectory

Predicted Qutput
Process Variable

PV

Manipulated

Variable '—]—

Figure 80: Future desired trajectory

The reference trajectory is computed by a first order system (see above) and the
response time of this trajectory is the closed loop response time: the pPv will
respond to a set point step change with the response time given by the user.

The closed loop response time (TRBF is a specification which defines the
strength or the smoothness of the controller. There is a trade-off between
dynamic performance and robustness. The controller is more robust when the
specified TRBFis longer.

An intermediate target is selected along that trajectory at a future time (n+H) ,
where His called the coincidence point. A simple rule for the coincidence point is
to set it to the third of the 95% response time: H=TRBF/3.

Solver

The solver is the part of the controller which computes the control action to be
applied in such a way the predicted output at time (n+H) is equal to the reference
trajectory at the same future instant.

The computed control action takes into account the constraints which limit the
input moves (high and low limits and rate of change).

Self Compensation

Some non measured variables may disturb the process.
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With unmeasured ramp-type disturbance, a bias between pv and Sp may appear.
The aim of the self-compensator is to reject this kind of disturbance, and to avoid
such a bias.

PCR Description
Introduction

PCR belongs to the Model Based Predictive Control technology and is dedicated
to SISO (Single Input Single Output) processes, including feed forwarding
facilities.

PCR Design

PCR was initially designed to cope with the control issues met on chemical
reactors (batch or continuous). Therefore, that led to some physical modelling of
the typical architectures of heat exchanges used on such chemical plants.

The obtained relationships can be represented by non linear first order systems
and model based predictive controllers were designed to cope with these targets.
Several complementary functions were developed as complements to these
controllers to match the specific requirements of reactor temperature control,
such as an efficient SPLIT RANGE module and a smart temperature profile
builder linked with a predictive functional controller, which together perform a
close tracking of such profiles without overshoots.

Since non linear first order controllers were developed, they can be used
profitably on any other kind of SISO process.

Function Blocks

Each PCR module is a programme which is represented as a block with inputs
and outputs.

When a control structure is to be integrated, the blocks can be graphically linked
(according to the IEC 1131-3 norm) in case of PLCs or DCS boards or embedded
into a global programme in case of integration into computers.

This document is confidential property of the MELISSA partners and shall not be used,
duplicated, modified or transmitted without their authorization 168
Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA



MELiISSA

MEL|SSA
|

Clll : SW Description

Groups
Group Function Description
Block
Controller | PCR_SF1 simple predictive controller for first order process
PCR_EF1 enhanced controller for first order process
with feed-Forward, cascade with MV constraint
transfer, split range, self compensation
PCR_IF1 controller for integrative first order process
PCR_EIF1 | enhanced controller for integrative first order process
with feed-Forward, cascade with MV constraint
transfer
PCR_RD1 ramp & docking set point controller for first order
process
PCR_PAR2 | Parabolic set point tracking (for 2nd over-damped
order systems)
PCR _DC3 | dedicated Controller for third order process
Generator | PCR_ZTR zone control with non-linear time response
PCR_FIL rate limiter filter
PCR_RSP ramp & docking set point generator
Model PCR_FF1 model for first order feed-forward compensation
PCR_IFF1 | model for feed-forward compensation used with
integrative first order system
Supervisor | PCR_SR1 supervisor for two controllers in split range
configuration
PCR_ESR1 | enhanced supervisor for 2 controllers in split range

configuration with min constraints different from zero

PCR library
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Annex B: PCR_SF1 block
Brief Description

Function Description

PCR_SF1is an EFB for simple control of first order process with pure time delay.
PCR_SF1algorithm is based on predictive control principles:
An internal model of process is used to predict the future behaviour of the
system. The model is composed of 3 parameters (see Erreur! Source du
renvoi introuvable. ):

» KM: static gain

» TM: time constant

» DM: pure time delay
The following constraints on the manipulated variable (Y) can be taken into
account:

» YMIN: minimum value for Y

» YMAX: maximum value for Y

» YRATE: maximum variation for Y

Transfer Function
The continuous transfer function of the internal model is:

u —» KM ows |, Ym
1+TM [s

Figure 81: 1st order model

Representation
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— EN PCR_SF1

BOOL — INIT Y ——— REAL
REAL — PV IMV ——— REAL
REAL —— SP ERR ——— DINT
REAL ——— RCPY

PARA_PCR_IMP —— IMP

PARA_PCR_TUNE ——— TUNE

PARA_PCR_LIM —— LIM
BOOL — MAN
REAL —— YMAN

Figure 82: PCR_SF1 block
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Inputs:

Parameter Data Type Meaning

INIT BOOL Command for model INITialization if True

PV REAL Process Variable

SP REAL Set Point value

RCPY REAL ReCoPY of applied Y value

IMP PARA_PCR_IMP Internal Model Parameters

TUNE PARA_PCR_TUNE | Predictive control TUNing parameters

LIM PARA_PCR_LIM LIMitations on manipulated variable Y

MAN BOOL TRUE = Manual mode

YMAN REAL Manual Manipulated Variable

Outputs:

Parameter Data Type Meaning

Y REAL Manipulated variable

IMV REAL Internal Model Value: process value
estimated by model

ERR DINT ERRor code
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PARA_PCR_IMP: Internal Model Parameters

Parameter Data Type Meaning

KM REAL Static gain

™ TIME Time constant

DM TIME Pure time delay

PARA PCR_TUNE: Predictive control TUNing parameters
Parameter Data Type Meaning

TS TIME Sampling time

H TIME Coincidence point

TRBF TIME 95% closed-loop response time
PARA PCR_LIM: LIMitations on manipulated variable Y

Parameter Data Type Meaning

YMIN REAL MINimum value for Y

YMAX REAL MAXimum value for Y

YRATE REAL Maximum variation for Y (in unit per second)
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Runtime Errors

Value Meaning Behaviour

ERR,0: 1 TS=0 TSisforcedto 1

ERR,1: 2 ABS(KM) < 1.0 e-6 | KM is forced to +/- 1.0 e-6

ERR,2: 4 DM <0 DM is forced to O

ERR,3: 8 DM > 127 * TS DM is forced to 127 * TS

ERR,4:16 | YRATE<O YRATE is forced to O

ERR,5: 32 | YMAX < YMIN YMIN <-> YMAX and YRATE is forced to O
ERR,6: 64 | TRBF<O0 TRBF is forced to 0

ERR,7:128 |H<TS His forcedto TS

The runtime error system uses binary type outputs (power of 2). So you can
detect several runtime errors occurring at the same time. The output number is
the sum of all ERR bits.

Detailed Description

Initialization Mode

The INIT flag is used to initialise the current and past states of the internal model.
It is needed when the controller inputs (PV, actuator ...) are not representative of
the process.

For instance: temperature measurement of an empty reactor or opened valve
without real action on the process.

Depending on the type of process on which the controller is applied (continuous
or batch), the initialisation has to be performed once or at the beginning of each
production.

INIT has to be done when the process is stabilised, as follows:

INIT
TRUE

FALSE

A\ 4

>

At least, duration equals
one controller sampling

Figure 83: Initialisation

Manual Mode

The manual mode is applied if the input MANis TRUE Then, the output of the
control block (Y) takes the value of manual manipulated variable YMAN
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duplicated, modified or transmitted without their authorization 174
Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA




MELiISSA MEL|SSA
()

Clll : SW Description

Annex C: PCR_EF1 block
Brief Description

Function Description

PCR_EFlis an EFB for enhanced control of first order process with pure time
delay.
PCR_EF1algorithm is based on predictive control principles:
An internal model of process is used to predict the future behaviour of the
system. The model is composed of 3 parameters:

» KM: static gain

» TM: time constant

» DM: pure time delay
The following constraints on the manipulated variable (Y) can be taken into
account:

» YMIN: minimum value for Y

» YMAX: maximum value for Y

» YRATE: maximum variation for Y

Additional Functions

Compared to PCR_SF1, PCR_EF1provides the following additional functions:
FEED FORWARD COMPENSATION:
» to take in account a disturbance variable (issued from a disturbance
modelling, see PCR_FF1, or from an other controller)
SPLIT RANGE COMPENSATION:
» to optimise the association of controllers, see PCR_SR1
SELF COMPENSATOR:
> to reject unmeasured ramp type disturbances

Representation
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R PCR_EF1
BOOL —— INIT % REAL
REAL — PV IMV REAL
REAL —— SP SP_CSTR REAL
REAL ——— RCPY SPLR_FL REAL
REAL —— FF ERR DINT
PARA_ PCR_IMP —— IMP
PARA_PCR_TUNE ——— TUNE
PARA_PCR_LIM —— LIM
PARA PCR_SC —— SELF_CMP
BOOL —— SPLR_VAL
PARA_ PCR_IMP __ | SPLR_IMP
PARA_PCR_TUNE ——— SPLR_TUNE
BOOL —— MAN
REAL — YMAN

Figure 84: PCR_EF1 block

This document is confidential property of the MELISSA partners and shall not be used,
duplicated, modified or transmitted without their authorization 176
Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA



MELiISSA

Parameter Description

MEL|SSA
|

Clll : SW Description

Inputs:

Parameter Data Type Meaning

INIT BOOL Command for model INITialization if True
PV REAL Process Variable

SP REAL Set Point value

RCPY REAL ReCoPY of applied Y value

FF REAL Feed-forward compensation

IMP PARA_PCR_IMP Internal Model Parameters

TUNE PARA_PCR_TUNE | Predictive control TUNing parameters
LIM PARA_PCR_LIM LIMitations on manipulated variable Y
SELF CMP | PARA PCR SC Self Compensator parameters
SPLR_VAL | BOOL If True, Split-Range Validation
SPLR_IMP PARA_PCR_IMP Internal Model Parameters from associated

controller

SPLR_TUNE | PARA_PCR_TUNE

Predictive control TUNing parameters from
associated controller

MAN

BOOL

TRUE = Manual mode

YMAN

REAL

Manual Manipulated Variable
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Outputs:

Parameter Data Type Meaning

Y REAL Manipulated variable

IMV REAL Internal Model Value: process value estimated
by model

SP_CSTR | REAL Set point transferred to upper level

SPLR_FL REAL Feed back value for associated controller

ERR DINT ERRor code
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PARA_PCR_IMP: Internal Model Parameters

Parameter Data Type Meaning

KM REAL Static gain

™ TIME Time constant

DM TIME Pure time delay

PARA PCR_TUNE: Predictive control TUNing parameters
Parameter Data Type Meaning

TS TIME Sampling time

H TIME Coincidence point

TRBF TIME 95% closed-loop response time

PARA PCR_LIM: LIMitations on manipulated variable Y

Parameter Data Type Meaning

YMIN REAL MINimum value for Y

YMAX REAL MAXimum value for Y

YRATE REAL Maximum variation for Y (in unit per second)
PARA PCR_SC: Self Compensator parameters

Parameter Data Type Meaning

KSC REAL Static gain

TSC TIME Time constant
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Value Meaning Behaviour

ERR,0: 1 TS=0 TSisforcedto 1

ERR,1: 2 ABS(KM) < 1.0 e-6 | KM is forced to +/- 1.0 e-6
ERR,2: 4 DM <0 DM is forced to O

ERR,3: 8 DM > 127 *TS DM is forced to 127 * TS
ERR,4:16 | YRATE<O YRATE is forced to O
ERR,5:32 | YMAX < YMIN YMIN <-> YMAX and YRATE is forced to 0
ERR,6:64 |TRBF<0O0 TRBF is forced to 0
ERR,7:128 |H<TS His forced to TS

Invalid setting in Split Range parameters:

ERR,8: 256 | DM <0 DM is forced to O

ERR,9: 512 | DM > 127 * TS DM is forced to 127 * TS
ERR,10: TRBF <0 TRBF is forced to 0

1024

ERR,11: H<TS His forcedto TS

2048

Invalid setting in Self Compensator parameters:

ERR,14: TSC<O0 TSC s forcedto O

16384

ERR,15: KSC<O0 KSC is forced to O

32768

ERR,16: KSC >KSC_MAX KSC is forced to KSC_MAX (2.0)
65536

The runtime error system uses binary type outputs (power of 2). So you can
detect several runtime errors occurring at the same time. The output number is

the sum of all ERR bits.

Detailed Description

Cascade Configuration

When a PCR_EF1 controller is used as a SLAVE controller in a cascaded
architecture, it receives a set point from the MASTER controller. If the output Y,

computed by the SLAVE controller, is constrained, the MASTER Controller must
know the value of the set point that can be satisfied by the SLAVE controller.

That value is computed by the SLAVE controller (SP_CSTR and sent back to the

master controller.
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— EN — EN
INIT_MASTER ———— INIT Y INIT_SLAVE ——— INIT Y ——Y
PV_MASTER — PV MV — PV_SLAVE ——— PV MV —
sp — SP SP_CSTR — SP SP_CSTR
RCPY SPLR_FL — Yy — | RCPY SPLR_FL |—
FF_MASTER — FF ERR [— FF_SLAVE —— FF ERR —
IMP_MASTER ——— IMP IMP_SLAVE —— IMP
TUNE_MASTER ——— TUNE TUNE_SLAVE ——— TUNE
LIM_MASTER — LIM LIM_SLAVE —— LIM
——— SELF_CMP — SELF_CMP
— SPLR_VAL — SPLR_VAL
— SPLR_IMP — | SPLR_IMP
——— SPLR_TUNE — SPLR_TUNE
] uan — MAN
—1 YMAN — | YMAN
PCR_EF1_MASTER PCR_EF1_SLAVE

Figure 85: Example of cascade configuration, using PCR_EF1 blocks

Tuning of the Self Compensator Parameters

Some non measured variables may disturb the process. With unmeasured ramp-
type disturbance, a bias between Pv and sSp may appear. The aim of the self-
compensator is to reject this kind of disturbance.

The gain Ksc and the time constant TsC are the parameters of the PARA_PCR_SC
structure used with the SELF_CMPinput.

For stability sake, usual values are:

0<KSC <1 (KSC=0 means no Self Compensation)

TSC = max(30*TS, 3*TM, TRBF)
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Annex D: PCR_IF1 block
Brief Description

Function Description

PCR_IF1 is an EFB for control of integrative first order process with pure time
delay. The algorithm is based on predictive control principles:
An internal model of process is used to predict the future behaviour of the
integrative system with delay. The model is composed of 3 parameters (see
Figure 86):

» KM: static gain

» TM: time constant

» DM: pure time delay
The integrative part is decomposed. This is tuned by DECOMP input. For stability
sake, it is better to set this input at the maximum value among: 30*TS, 3*TM,
TRBF
The following constraints on the manipulated variable (Y) can be taken into
account:

» YMIN: minimum value for Y

» YMAX: maximum value for Y

» YRATE: maximum variation for Y

Transfer Function

The continuous transfer
. . KM _DMB
function of the internal u » —F/——— & —> Vm
model is: sf{i+TM.s)
Figure 86: integrative 1 * order model

Note for initialization

When the process variable Pv varies as a ramp before switching on the controller,
it is necessary to estimate the slope of this process variable Pv in order to
initialize correctly the model. This estimation is performed during the initialization
phase, as long as INIT equals TRUE The duration of this phase must be long
enough to perform an estimation not biased by the noise. In case of heavy noise,
more than ten periods may be required.
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BOOL

REAL

REAL

REAL
PARA_PCR_IMP
PARA_PCR_TUNE
PARA_PCR_LIM
TIME

BOOL

REAL

— EN
— INIT
— PV
— SP
— RCPY
— IMP
— TUNE
— LM
— DECOMP
— MAN
— YMAN

PCR_IF1

IMV
ERR

REAL
REAL
DINT
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Inputs:

Parameter Data Type Meaning

INIT BOOL Command for model INITialization if True

PV REAL Process Variable

SP REAL Set Point value

RCPY REAL ReCoPY of applied Y value

IMP PARA_PCR_IMP Internal Model Parameters

TUNE PARA_PCR_TUNE | Predictive control TUNing parameters

LIM PARA_PCR_LIM LIMitations on manipulated variable Y

DECOMP TIME Decomposition time constant

MAN BOOL TRUE = Manual mode

YMAN REAL Manual Manipulated Variable

Outputs:

Parameter Data Type Meaning

Y REAL Manipulated variable

IMV REAL Internal Model Value: process value
estimated by model

ERR DINT ERRor code
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PARA_PCR_IMP: Internal Model Parameters

Parameter Data Type Meaning

KM REAL Static gain

™ TIME Time constant
DM TIME Pure time delay

PARA PCR_TUNE: Predictive control TUNing parameters

Parameter Data Type Meaning

TS TIME Sampling time

H TIME Coincidence point

TRBF TIME 95% closed-loop response time

PARA PCR_LIM: LIMitations on manipulated variable Y

Parameter Data Type Meaning

YMIN REAL MINimum value for Y

YMAX REAL MAXimum value for Y

YRATE REAL Maximum variation for Y (in unit per second)
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Runtime Errors

Value Meaning Behaviour

ERR,0: 1 TS=0 TSisforcedto 1

ERR,1: 2 ABS(KM) < 1.0 e-6 | KM is forced to +/- 1.0 e-6

ERR,2: 4 DM <0 DM is forced to O

ERR,3: 8 DM > 127 * TS DM is forced to 127 * TS

ERR,4:16 | YRATE<O YRATE is forced to O

ERR,5: 32 | YMAX < YMIN YMIN <-> YMAX and YRATE is forced to 0

ERR,6: 64 | TRBF<O0 TRBF is forced to 0

ERR,7:128 |H<TS His forcedto TS

ERR,8: 256 | DECOMP <0 Decomposition time constant DECOMP is
forced to O

The runtime error system uses binary type outputs (power of 2). So you can
detect several runtime errors occurring at the same time. The output number is
the sum of all ERR bits.
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Annex E: PCR_ EIF1

Enhanced controller: Integrative First order proces s with Feed-
Forward, constraint transfer, ramp set point (PCR_E  IF1)
Brief Description

PCR_EIF1 is an EFB for enhanced control of integrative first order process with
pure time delay.
PCR_EIF1 algorithm is based on predictive control principles:

An internal model of process is used to predict the future behaviour of the
integrative system with delay. The model is composed of 3 parameters :

. KM : static gain

. TM : time constant

. DM : pure time delay

The integrative part is decomposed. This is tuned by DECOMP input. For
stability sake, it is better to set this input at the maximum value between
: 30*TS, 3*TM, TRBF

The following constraints on the manipulated variable (Y) can be taken into

account :
. YMIN : Minimum value for Y
. YMAX : Maximum value for Y
. YRATE: Maximum variation for Y

Compared to PCR_IF1, PCR_EIF1 provides the following additional functions:

FEED FORWARD COMPENSATION: to take in account a disturbance
variable (issued from a disturbance modelling (see PCR_IFF1) or from
an other controller)

CONSTRAINTS TRANSFERRING
Follow up of ramp set points

Note for initialization:

When the process variable PV varies as a ramp before switching on the
controller, it is necessary to identify the slope of this process variable PV in order
to initialize correctly the model. This estimation is performed during the
initialization phase, as long as INIT equals TRUE. The duration of this phase
must be long enough to perform an estimation not biased by the noise. In case of
heavy noise, more than ten periods may be required.
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BOOL
REAL

REAL

REAL
PARA_PCR_IFF
PARA_PCR_IMP
PARA_PCR_TUNE

PARA_PCR_LIM
TIME

REAL

BOOL
REAL

EN PCR_EIF1

INIT Y
PV IMV

SP SP_CSTR
RCPY ERR

IFF
IMP
TUNE
LM

DECOMP
SP_SL
MAN
YMAN

—— REAL
——— REAL

——— REAL

——— DINT

Figure 88: PCR_EIF1 block
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Inputs:

Parameter Type Meaning

INIT BOOL Command for model INITialization if True

PV REAL Process Variable

SP REAL Set Point value

RCPY REAL ReCoPY of applied Y value

IFF PARA PCR_IFF Feed-Forward Compensation

IMP PARA_PCR_IMP Internal Model Parameters

TUNE PARA_PCR_TUNE | Predictive control TUNing parameters

LIM PARA_PCR_LIM LIMitations on manipulated variable Y

DECOMP TIME Decomposition time constant

SP_SL REAL Slope (in unit per second) of the future set
point

MAN BOOL TRUE = Manual mode

YMAN REAL Manual Manipulated Variable

Outputs:

Parameter Type Meaning

Y REAL Manipulated variable

IMV REAL Internal Model Value process value

estimated by model
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SP_CSTR

REAL

Set point transferred to upper level

ERR

DINT

ERRor code

Type Description

PARA PCR IMP : Internal Model Parameters

Parameter Type Meaning

KM REAL Static gain

™ TIME Time constant

DM TIME Pure time delay

PARA PCR_TUNE : Predictive control TUNing parameters
Parameter Type Meaning

TS TIME Sampling time

H TIME Coincidence point

TRBF TIME 95% closed-loop response time

PARA PCR_IFF : Feed-Forward Compensation

Parameter Type Meaning

IFF1 REAL Feed-forward compensation for process
output estimation

IFF2 REAL Feed-forward compensation at the
coincidence point

PARA PCR_LIM : LIMitations on manipulated variable Y

Parameter | Type | Meaning
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YMIN REAL MINimum value for Y
YMAX REAL MAXimum value for Y
YRATE REAL Maximum variation for Y (in unit per second)

Runtime Errors

Value Meaning Behaviour

ERR,0:1 TS=0 TS isforcedto 1

ERR,1:2 ABS(KM) < 1.0 e-6 | KM is forced to +/- 1.0 e-6

ERR,2: 4 DM<O0 DM is forced to O

ERR,3:8 DM > 127 * TS DM is forced to 127 * TS

ERR,4:16 | YRATE<O YRATE is forced to 0

ERR,5:32 | YMAX < YMIN YMIN <-> YMAX and YRATE is forced to O
ERR,6:64 | TRBF<O0 TRBF is forced to 0

ERR,7 |H<TS His forcedto TS

128

ERR,8 DECOMP <0 Decomposition time constant DECOMP is
256 forced to 0

The runtime error system uses binary type outputs (power of 2). So you can
detect several runtime errors occurring at the same time. The output number is

the sum of all ERR bits.

This document is confidential property of the MELISSA partners and shall not be used,

duplicated, modified or transmitted without their authorization

191

Memorandum of Understanding ESTEC 4 000100 293/10/NL/PA




N

MELiSSA Metissa
|

Clll : SW Description

Configuration of EIF1 in case of ramp set point

Current value of the set point
at each sampling period

Slope of the future set point at
each sampling period (unit per
second)
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Annex F: PCR_ZTR block
Brief Description

Function Description

PCR_zTRis an EFB for changing automatically the Closed-loop Time-Response
(TRBF) when the process variable PVis inside or outside a zone.
PCR_zTRalgorithm is based on basic principle:

When the PV is outside the zone, TRBF is set to TRBF_LQ The Controller will put
the system back inside the zone.

When the Pv is inside the zone, TRBF varies linearly between TRBF_LO and
TRBF_HI as a function of the (Pv-SP) deviation.

TRBF
TRBF_HI
[ [
| |
| |
| |
| |
TRBF_LO | |
| |
| | -
-Zone 0 Zone £€=SP-PV
Figure 89: Evolution of TRBF
Representation
EN PCR_ZTR
REAL — PV TRBF TIME
REAL ——— SP ERR DINT
PARA_ZTR ——— TUNE_ZTR

Figure 90: PCR_ZTR block
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Inputs:

Parameter Data Type Meaning

PV REAL Process Variable
SP REAL Set Point value
TUNE_ZTR | PARA ZTR ZTR Parameters
Outputs:

Parameter Data Type Meaning

TRBF TIME 95% closed-loop response time
ERR DINT ERRor code
Type Description

PARA ZTR: ZTR Parameters

Parameter Type Meaning

ZONE REAL Zone value
TRBF_LO TIME TRBF Low value
TRBF_HI TIME TRBF High value

Runtime Errors

Value Meaning Behaviour
ERR,0: 1 TRBF HI<KTRBF LO | TRBF Hlis setto TRBF LO
ERR,1: 2 ZONE <0 ZONE is setto 0

The runtime error system uses binary type outputs (power of 2). So you can
detect several runtime errors occurring at the same time. The output number is
the sum of all ERR bits.
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Detailed Description

Principles

The zone control is a way to obtain a smoother controller when the pPv is rather
close to its set point in order to avoid active control actions produced by noisy
measurements.

The controller is thus less active than when the pv is far from the set point. This
technique is not equivalent to a dead zone which does not act as long as the pv
is within the dead zone.

The zone control does not leave any constant deviation. It will make the Pv move
back slowly to the set point value.

When PV is outside the zone, the TRBFis set to TRBF_LO(fastest response)

When PVis inside the zone, TRBFis computed as follows:
TRBF = TRBF_HI — (TRBF_HI — TRBF_LO) x |EPS| / ZONE

with: EPS = SP — PV
This continuous variation of TRBF with EPS avoids bumps when crossing the zone
borders and makes the controller strength proportional to the deviation.

Usage

The output TRBF is to be one of the parameters of the PARA_PCR_TUNEOf a
controller block.

PCR_EF1
— EN

INIT  —— INIT Y — Y
PV —— PV MV —
sP — SP SP_CSTR —
Y — RCPY SPLR_FL —
FF ERR —
— EN PCR_ZTR IMP ——— IMP
PV — PV TRBF |—— TUNE.TRBF TUNE —— TUNE
SP ——— SP ERR |—— LM ——— LIM
TUNE_ZTR ——— TUNE_ZTR — SELF_CMP

——— SPLR_VAL
_ | SPLR.IMP
——— SPLR_TUNE
— MAN
—— YMAN

Figure 91: Use of zone control with a PCR_EF1 block
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Annex G: PWM Block

Brief description

Block usage

Actuators are driven not only by analog quantities, but also through binary
actuating signals. The conversion of analog values into binary output signals is
achieved for example, through pulse width modulation (PWM) or pulse duration
modulation (PDM).In this context, the preset mean energy level of the actuator is
to correspond to the analog input value (X) of the block.

Function description

The function block PWM serves to convert analog values into digital output
signals for Concept. In pulse width modulation (PWM), a 1-signal is emitted, at a
constant clock rate, for a duration that is a function of the analog value. The
adjusted average energy corresponds to the quotient of the fixed duty cycle T_on
and the variable cycle period. In order that the adjusted average energy also
corresponds to the analog input variable X, the following must apply:

Ton~X

EN and ENO can be projected as additional parameter

Display

General information about the actuator drive

In general, the binary actuator drive is performed by two binary signals Y_POS
and Y_NEG. On a motor the output Y_POS corresponds to the signal "clockwise
rotation" and the output Y_NEG the signal "counter-clockwise rotation". For an
oven the outputs Y_POS and Y_NEG could be interpreted as corresponding to
"heating" and "cooling". Should the actuating drive in question be a motor, it is
possible that to avoid over travel for non-self-locking gearboxes, a brake pulse
must be output after the engage signal. In order to protect the power electronics,
there must be a pause time after switching on T_on and before the brake impulse
t _brake so as to avoid short circuits.
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Symbol

Block display
P
REAL —3C
B L —E
Fara_FPWWhi — PAFLS

¥ _POS — BOOL
¥_HEG [— BOoL

PWM parameter description

Block parameter description
Parameter

L

R

PARA,

¥_pos

¥_HEG

Data type

Parameter description Para_ PWM

Data structure description
Element

t_period

t_pauze

t_hrake

t_min

t_max

up_pos

up_neg

Data type
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Meaning

Inputt wariakle

Reszet mode (""" = Reset)
Parameter

Posttive X value autput
Megative X value output

Meaning

Length of period

Pauze time

Braking time

Minimum actuating pulze time (in sec)
Maximum actusting pulse time (in sec)
Upper limiting value for positive X values
Upper limiting valus for negative ¥ values
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Formulas

The pulse length for Y_POS and Y_NEG

The pulse length T_on for output Y _pos amd ¥_neq is determined by the following equations:

Output Formula Condition
Y _POs 0ZHEn s}
- T_on = t_period —H p_p
up_pos
W _MEG %] up negs K0

T_on = t_period =
Up_neg

Parametering rule

For correct operation the following rules should be observed:
e [Z=t_pause +t_brake 4+1_max) =t_pericd

s From the parameters up_pos and up_neq only the value is evaluated.
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Detailed description

Block mode of operation

The period determines the time, in which the actuating pulses ("1" signal on
output Y_POS resp. Y_NEG) are regularly output, i.e. in a constant time-slot
pattern. The parameter t min specifies the minimum pulse length, i.e. the
shortest time span for which the output Y_POS and/or Y_NEG should carry "1"
signal. If the length of impulse calculated according to the equation in the section
"Formulas" is shorter than t_min, then there will be no impulse throughout the
whole period. The parameter t_max specifies the minimum pulse length, i.e. the
shortest time span in which the output Y_POS resp. Y_NEG should carry "1"
signal. Pulse output length is then limited to t max, should the pulse duration
calculated by the above stated formula be greater. It is advisable to perform a
freely definable pause time of t_pause = 10 or 20 ms between the actuating and
brake pulses to protect the power electronics (hopefully preventing simultaneous
firing of the anti parallel connected thyristors).Parameter t_pause specifies the
time interval that should be waited after the "1" signal on output Y_POS
(Y_NEG), before the opposite output Y_NEG (Y_POS) goes to "1" signal for time
span t_brake. The action in question here is a brake pulse, which should take
place after the pause time. A pause time of t pause = 20 ms (t_pause =0.02)
corresponds to an interruption of the firing angle control for two half waves. That
should guarantee a sufficiently large safety margin for the prevention of short-
circuits resp. triggering of the suppressor circuitry as a consequence of
antiparallel thyristors firing.

Time ratios display

An overview of the ratios between times is shown in the following diagram:
v_POS

]
t pause
T_an ¥
f_A_‘n
1 —
u] or
-1 - t
t_min t brake
t max
t period
¥

v_MNEG
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1 Variable turn-on time. The parameter up_pos mark those positive values
of input variable X, for which output Y_POS would continuously carry "1",
assuming:

t pause =t _brake = 0 and t_max =t_period.
The parameter up_neg mark those positive values of input variable X, for
which output Y_NEG would continuously carry "1", assuming:

t pause =t _brake =0 and t_max =t_period.

Time-span dependency
The dependency of the time duration in which the output Y_POS (Y_NEG)

carries a 1-signal, on the input variable X is illustrated in the following
diagram (again the figure has put t_pause =t_brake = 0)

T_on (Y _POS = fix)
Y_POs
t_max
t_min p-
__up_neqy —
o Lp_pos =
weed T_ITIIM
/ t_max
W_MEG

T_on (% _MEG) = ()

Operating mode

In reset mode R = "1", outputs Y_POS and Y_NEG are set to "0" signal.
The internal time meters are also standardized, so that the function block
begins the transfer to R=0 with the output of a new 1 signal on the
associated output.
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Boundary conditions

If the PWM block is operated together with a PID controller, then the
period t_period should be so selected, that it corresponds to the PID
controller's scan time. It is then guaranteed that every new actuating
signal from the PID controller within the period time can be fully
processed. The PDM scan time should be in proportion with the period vs.
pulse time. Though this the smallest possible actuating pulse will be
specified. The following ratio is recommended:
t_period/scan time (PWM) >= 10
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Example for the PWM block

Overview

In the examples, the signal sequences on the outputs Y_POS and Y_NEG
are shown for various X input signal values. The examples differ with
respect to their selected parameter assignments. The following examples
on the PMW function block are to be found in this section

Step Response 1

Step Response 2

Step Response 1

The following parameter specifications apply to the step response 1 display:

Parameter Settings
t_period 4=

t_min 02s=
t_max ig8s=
t_pauze 01=
t_brake 02=
Up_poz 10
Up_ned 10

Step Response 1 timing diagram

10
5
-
1 -~
-5
A0 ¥_POS
1
1 | 1 Aotuating pulse
- | | I L L L L =equence
\‘Y_NEG
X analog signal
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It is easily seen that the time span in which output Y_POS carries "1"
signal is directly proportional to input signal X. In addition, it can be seen
that a short Y_NEG-signal follows every Y_POS signal, and vice versa.
This can be attributed to the non-"0" t_brake parameter. Y_NEG output
time span is directly proportional to negative X input signal values. A short
Y_POS pulse as brake pulse also follows the Y_NEG pulse here as well.

Step Response 2

The following pararmeter specifications apply to the step response 2 display:

Parameter Settings
t_period 4z
t_min 05=
t_max 4=
t_pausze 0=
t_brake 0=
up_pos 10
up_neq 10
otep Fesponse 2 timing diagram
10
5
P
1
-5
A0 Y_POS
] —I_I_I_I_I_I_I_LI
'%' fctuating pulze
a0 LI LT L _J=equence
™~ w_MNEG
X analog signal

The difference to the example "step response 1" is, that here the pause and
brake pulses are dropped, as here the appropriate parameters were configured
to "0". It is noticeable that pulses are no longer output for very small X input
signals. This is directly attributable to the effect of time t_min. Moreover a
continuous pulse is output for large X input signals (X = up_pos or up_neg). This

is related to having selected t_max =t
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Annex H: Control Requirements

Hereafter are the requirements from an automatic point of view.

Control Loop

Description Objective Performances
number
3000 Influent General. No Control
3001 Influent Temperature Temperature Control Temperature <= 4T +/- 0.5
Control.
3002 Influent Level Control | No Control
3003 Inlet Liquid Control Flow Set Point Flow SP = 0.6 L/h +/- X %
3004 Bioreactor General Accuracy linked to Pressure
accuracy
Bioreactor T =28 T +/-
3005 Temperature Control Control temperature Time Response TBD
3006 Bioreactor Level Control Level in the Level =8 L +/-
Control Bioreactor (with CL3018) | Time Response TBD
3007 Bioreactor Pressure Control Pressure into the | P <80 mbar +/- 1 mbar
Control Bioreactor (with CL 3011) | Time Response TBD
. Level controlled with pH=8.0+/-0.1
3008 Bioreactor pH Control Outlet Liquid Time Response TBD
3009 |Bioreactor DO2 5;3\,2 Control with 02 mass | 55 gp = ggog +/- 2
3010 Bioreactor EC Control | No Control
3011 Gas Loop See Pressure Control
3012 Gas Temperature No Control
3013 Gas Analyser No Control
3014 Biomass Control No Control
3015 Backwashing No Control
3016 Gas Pulse No Control
3017 Liquid Recirculation Flow Set Point Flow SP =3.6 L/h +/- x %
3018 Outlet liquid Control Flow Set Point Flow SP =0.6 L/h +/- x %
3019 Effluent General No Control
3020 Effluent Temperature | Temperature Control Temperature <= 4T +/-0.5
3021 Effluent Level No Control
3022 Foam Control N/A
3023 Sterilization No Control

N/A : Non Available
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Annex |: PLC Card configuration

BLC-Configuretion

Cenfiguration Extensions
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Ethernet Parameters

Slat| Module Mams IF Cig Internet Addr Subnet Mask Gateway Addr Frame Typs Health BElock Diag Block
I=3 TA0-HEE-7T1-01  |speeify 172.006.000.337|255.255.255.000( 000, 000.000.000 | Echernet 1T
Modbuos Port Settings [Bridge Mode: Ho)

Port Baudrate Data blte Stop bits Barity Delay ins]| Address Head Slot Made Protocd

§e00 4 1 L 1 ( RIU
: Y800 3 [ R4

§&00 3 1 1 1 RTT

I/0 Map
Remote {Head slot 0)

Drcp Typa Modulss Aeldup (ms] Input-Bits Cutput-Bits Status Reg. Aectivate
1 fuantum I 5 100 152 ng =
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Local Drop

) Scanner

g8} brop
Input Range Cutput Range Module description InfOut-Type | Timeout-State
AC BE 115V/230 BA, CPE114-10 summab>

1 ) 300001300017 g Input
1-5 AVQ-L2b-00 Jutput
1-6 ACO=020=00 log Qutput 4 Ch Current
1-7 ACO-130-00 Ch Currant
2-1 AL CPE114-10 summab>
=2 LO000i-LO00LE Bt Input 10-60Y Exi BIN
i=3 1001 7=-E004% e ut 24V dxd BIN
1-4 [ 1t 10=E0V 2x8 EIN poan
1-5 out 24V 438 BIN HIH ]
2-h hnalog Inpat 8 Ch u L
2-4 Analog Imput B Ch hipola
-9 AVI-030-00 Analog Tmput B Ch bipolar
Faramater ACT-040-00 (S8lot 1-4
Channel Ran Channel [

1 i, g i,

b 4 14 4.

3 i il 4.

1 4 12 4,

g 4, 13 4,

] 4 14 i,

T 4, IS 4

& i i 4,

Farameter AVO-020-00 (Slot 1-5

Charnel Input Timesut ¥alue

1 Last

2 last

3 lagt

Last
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Parameter ROO-020-00 (Slot 1-B)

harne Timeo alue
Parameter AO0-130-00 (Slot 1-7)
hanoek ser Defined Timeout Value:
2z [
Parameter AVI-030-00 (Slokt 2-B)
Data Format:  16<Bit Format
Channe Channel
Parameter AVI-030-00 (Slot 2-9]
a Format: 16-Bit Format
HROLE Channel
b b
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Project structure

Project : ClIl

Group:Data
FBD:SYSTEM_STATE
FBD:ERR_AI
FBD:output
FBD:Input

Group:Control_Loops
FBD:ALARM_STATUS
FBD:System_clock
FBD:CL3000_Influent_General
FBD:CL3001_Influent_Temp_Control
FBD:CL3002_Influent_Level_Control
FBD:CL3003 _Inlet_Liquid_Control
FBD:CL3004_Bioreactor_General
FBD:CL3005_Bioreactor_Temp_Control
FBD:CL3006_Bioreactor_Level_Control
FBD:CL3007_Bioreactor_Pressu_Control
FBD:CL3008_Bioreactor_pH_Control
FBD:CL3009_Bioreactor DO2_Control
FBD:CL3010 Bioreactor EC_Control
FBD:CL3011_Gas_Loop
FBD:CL3012_Gas_Temperature

Group:CL3013_Liquid_Analysis
FBD:CL3013_SFC_CONTROL_PROCEDURE
FBD:CL3013_NH4_Management
SFC:CL3013_NH4
SFC:CL3013_NH4_Stop
SFC:CL3013_NH4_Calib
FBD:CL3013_NO3_Management
SFC:CL3013_NO3
SFC:CL3013_NO3_Calib
SFC:CL3013_NO3_Stop
FBD:CL3013_NO2_Management
SFC:CL3013_NO2
SFC:CL3013_NO2_Stop

FBD:CL3014_Biomass_Control
FBD:CL3015_Backwashing
FBD:CL3016_Gas_Pulse
FBD:CL3017_Liquid_Recirculation
FBD:CL3018_Outlet_liquid_Control
FBD:CL3020_Effluent_Temperature
FBD:CL3021_Effluent_Level
FBD:CL3022_Foam_Control
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PLC-Configuration

PLC Selection
PLC Type 140 CPU 434 12
Exec Id 883
Memory Size 64 K logic
Extended Memory 96K
IEC Runtime Enabled
IEC Usable Memory Size 892
PLC Memory Partition
Coils (0x) 1536 000001-001536
Discrete Inputs  (1x) 512 100001-100512
Input registers (3x) 512 300001-300512
Holding registers (4x) 1872 400001-401872
ASCII Setup
Total Message 0
Message area size 0
ASCII Ports 0
Configuration Extensions
Data Protection No
Peer Cop No
Hot Standby No
Ethernet 1
Profibus DP No
Specials
Battery Coil No
Timer Register No
Time Of Day 400400 - 400407
Duplicate coils No

First Coil Address
Watchdog Timeout [ms*10] 30
Online Editing Timeslice [ms] 20
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Segment Scheduler

Schedule | Type of Solve Reference  Sense Segment  Drop|inpu t | Drop Output

1 Continuous 1 1 1

2 End of Logic 2

3 End of Logic 3

4 End of Logic 4

5 End of Logic 5

6 End of Logic 6

7 End of Logic 7

8 End of Logic 8

9 End of Logic 9

10 End of Logic 10

1 End of Logic 1

12 End of Logic 12

13 End of Logic 13

14 End of Logic 14

15 End of Logic 15

16 End of Logic 16

17 End of Logic 17

18 End of Logic 18

19 End of Logic 19

20 End of Logic 20

21 End of Logic 21

22 End of Logic 22

23 End of Logic 23

24 End of Logic 24

25 End of Logic 25

26 End of Logic 26

27 End of Logic 27

28 End of Logic 28

29 End of Logic 29

30 End of Logic 30

31 End of Logic 31

32 End of Logic 32

Ethernet Parameters
Slot  [Module Name PCfg  Internet Addr  Subngt Mask Gatewa y Addr  |Frame Type r|1ea|th Block Diar{ Block
1-3 140-NOE-771-01  Specify ~ 172.016.000.137 255.255.255.000 000.000}000 .000 | Ethernet Il
Modbus Port Settings (Bridge Mde N

Port  |Baudrate [Lata hits  Stop bits  Parity Delay (ms) Addre ss Head Slot ~ Mode Protacol
1 9600 8 1 even 10 1 RTU RIS232
2 9600 8 1 even 10 1 RTU RS232
3 9600 8 1 even 10 1 RTU RS232
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I/ 0 Map
Remote (Head slot 0)
Drop Type Modules Holdup [ms] InLuI-BiIs Output-Bits  Stat usReg.  |Activate
1 Quantum 1/0 15 300 752 304
Local Drop
Drop Type: Quantum 1/0 Drop 1
Slot  [Module name nput Range Output Range Modllle descri ption In/Out-Type  Timeout-State
11 CPS-114-x0 AC PS 115V/230 8A, CPS114-10 summah>
1-2 CPU-434-12 CPU 2MB 1xMB+ 2xModbus
1-3 NOE-771-01 ENET 10/100 TCP/IP 1/0 Scanner
1-4 ACI-040-00 300001-300017 Analog Input 16 Ch Current
1-5 AV0-020-00 400001-400004 Analog Output 4 Ch Volt
1-6 ACO0-020-00 400005-400008 Analog Output 4 Ch Current
1-7 ACO0-130-00 400009-400016 Analog Output 8 Ch Current
2-1 CPS-114-x0 AC PS 115V/230 8A, CPS114-10 summah>
2-2 DDI-841-00 100001-100016 DC Input 10-60V 8x2 BIN
2-3 DDI-353-00 100017-100048 DC Input 24V 4x8 BIN
2-4 DDO-843-00 000001-000016 DC Output 10-60V 2x8 BIN 0000
2-5 DDO-353-00 000017-000048 DC Output 24V 4x8 BIN 0000 0000
2-6 ACI-030-00 300018-300026 Analog Input 8 Ch unipolar
2-8 AVI-030-00 300036-300044 Analog Input 8 Ch bipolar
29 AVI-030-00 300045-300053 Analog Input 8 Ch bipolar
Paraneter ACI-040-00 (Slot 1-4)
Channel  Range Channel  Range
1 4..20mA, 0-16000 9 4..20mA, 0-16000
2 4..20mA, 0-16000 10 4..20mA, 0-16000
3 4..20mA, 0-16000 11 4..20mA, 0-16000
4 4..20mA, 0-16000 12 4..20mA, 0-16000
5 4..20mA, 0-16000 13 4..20mA, 0-16000
6 4..20mA, 0-16000 14 4..20mA, 0-16000
7 4..20mA, 0-16000 15 4..20mA, 0-16000
8 4..20mA, 0-16000 16 4..20mA, 0-16000
Paraneter AVO-020-00 (Slot 1-5)
Channel  Input-/Output-Type Timeo ut Value
1 Last Value
2 Last Value
3 Last Value
4 Last Value

Version; 19/10/2010 18:31:37

Page: 6




Schneider Automation
Concept

Project
clil

22.10.10

Paraneter ACO-020-00 (Slot 1-6)

Channel  Input-/Output-Type Timeo ut Value
1 Last Value
2 Last Value
3 Last Value
4 Last Value

Paraneter ACO-130-00 (Slot 1-7)

Channel:  Range Selection: Timeou t State: User Defined Timeout Val ue:
1 4..20mA, 0-16000 Last Value 0
2 4..20mA, 0-16000 Last Value 0
3 4..20mA, 0-16000 Last Value 0
4 4..20mA, 0-16000 Last Value 0
5 4..20mA, 0-16000 Last Value 0
6 4..20mA, 0-16000 Last Value 0
7 4..20mA, 0-16000 Last Value 0
8 4..20mA, 0-16000 Last Value 0

Data Format; 16-Bit Format

Channel  Range

1 0VTo +5V
2 0VTo +5V
3 0VTo +5V
4 0V To +10V

Paraneter AVI-030-00 (Slot 2-8)

Channel  Range
5 4mA To +20mA
6 4mA To +20mA
7 -10V To +10V
8 -10V To +10V

Data Format; 16-Bit Format

Channel  Range
1 4mA To +20mA
2 4mA To +20mA
3 4mA To +20mA
4 4mA To +20mA

Paraneter AVI-030-00 (Slot 2-9)

Channel  Range
5 4mA To +20mA
6 4mA To +20mA
7 -10V To +10V
8 -10V To +10V
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Variable list (Name: All, Type: All, DataType: All, Sorted by: nane)

Variable name Type  DOType Address Initial value CommelLt Used

ALARM_STATUS IVAR| SECT_CTRL 0

AT 3008 01 VAR |REAL 400108 pH element + transmitter 5

AT 3008 01 _ERR VAR | BOOL 000113 SET if the wire is broken 6

AT_3008_01_Raw VAR | REAL 400828 1

AT 3008 _02 VAR |REAL 400112 pH element + transmitter 5

AT 3008 02_ERR VAR | BOOL 000115 SET if the wire is broken 6

AT_3008_02_Raw VAR | REAL 400830 1

AT 3009 01 VAR |REAL 400122 Dissolved O2 transmitter (BOTTOM) 9

AT _3009_01_AH VAR | BOOL 000120 High percentage of Disolve Oxygen. Compare 2
to the set point

AT _3009_01_AHH VAR | BOOL 000121 Very High percentage of Disolve Oxygen. 2
Compare to the set point

AT 3009 01 AL VAR |BOOL 000122 Low percentage of Disolve Oxygen. Compare 2
to the set point

AT 3009 01 ALL VAR  [BOOL 000123 Very Low percentage of Disolve Oxygen. 2
Compare to the set point

AT 3009 01 ERR VAR | BOOL 000124 SET if the wire is broken 6

AT _3009_02 VAR |REAL 400124 Dissolved O2 transmitter (TOP) 9

AT _3009_02_AH VAR | BOOL 000125 High percentage of Disolve Oxygen. Compare 2
to the set point

AT _3009_02_AHH VAR | BOOL 000126 Very High percentage of Disolve Oxygen. 2
Compare to the set point

AT _3009_02_AL VAR |BOOL 000127 Low percentage of Disolve Oxygen. Compare 2
to the set point

AT 3009 02_ALL VAR  [BOOL 000128 Very Low percentage of Disolve Oxygen. 2
Compare to the set point

AT 3009 02_ERR VAR | BOOL 000129 SET if the wire is broken 6

AT 3009 _LIM_H VAR  |REAL 400598 10.0 High percentage of Disolve Oxygen. 2
Compared to the set point

AT _3009_LIM_HH VAR | REAL 400600 |20.0 Very High percentage of Disolve Oxygen. 2
Compared to the set point

AT 3009 LIM_L VAR  |REAL 400602  |-20.0 Low percentage of Disolve Oxygen. Compared 2
to the set point

AT _3009_LIM_LL VAR  [REAL 400604  -40.0 Very Low percentage of Disolve Oxygen. 2
Compared to the set point

AT 3010 01 VAR |REAL 400128 Conductivity element + transmitter (BOTTOM) 5

AT 3010 01 AH VAR |BOOL 000131 To be confirmed by UAB. High Electro 2
Conductivity in the Bioreactor

AT 3010 _01_AHH VAR | BOOL 000132 To be confirmed by UAB. Very High Electro 2
Conductivity in the Bioreactor

AT 3010 01 AL VAR |BOOL 000133 To be confirmed by UAB. Low Electro 2
Conductivity in the Bioreactor

AT 3010 01 ALL VAR |BOOL 000134 To be confirmed by UAB. Very Low Electro 2
Conductivity in the Bioreactor

AT 3010 01 ERR VAR | BOOL 000135 SET if the wire is broken 2

AT 3010 02 VAR |REAL 400130 Conductivity element + transmitter (TOP) 5

AT 3010 02_AH VAR |BOOL 000136 High Electro Conductivity in the 2
Bioreactor

AT _3010_02_AHH VAR | BOOL 000137 Very High Electro Conductivity in the 2
Bioreactor

AT 3010 02_AL VAR |BOOL 000138 Low Electro Conductivity in the Bioreactor 2

AT 3010 02_ALL VAR |BOOL 000139 Very Low Electro Conductivity in the 2
Bioreactor

AT 3010 02_ERR VAR | BOOL 000140 SET if the wire is broken 2

AT 3010 LIM_H VAR |REAL 400606 |7.5 High Electro Conductivity in the 2
Bioreactor

AT _3010_LIM_HH VAR | REAL 400608 |9.0 Very High Electro Conductivity in the 2
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table continued...

Variable list (Name: All, Type: All, DataType: All, Sorted by: nane)

Variable name Type  DOType Address Initial value CommelLt Used
Bioreactor

AT 3010 LIM_L VAR  |REAL 400610 4.5 Low Electro Conductivity in the Bioreactor 2

AT 3010 LIM_LL VAR |REAL 400612 3.0 Very Low Electro Conductivity in the 2
Bioreactor

AT 3013 01 VAR  |REAL 400144 NH4 Analyser 2

AT 3013 01 _AH VAR |BOOL 000166 High level AMMONIA 2

AT 3013_01_AHH VAR | BOOL 000167 Very High level AMMONIA 2

AT 3013 01 AL VAR  |BOOL 000168 threshold: ? 1

AT 3013 01 ALL VAR  |BOOL 000169 threshold: ? 1

AT _3013_01_Calib_OutOfRange_A AR BpPOL (00282 Set from SCADA server when calibration has 2
failed

AT 3013 01 ERR VAR | BOOL 000178 SET if the wire is broken 1

AT 3013 01 ERROR VAR | BOOL 000283 Alarm set when some communication errors 2
appear.

AT 3013 01_LIM_H VAR  |REAL 400630  |100.0 High level AMMONIA 1

AT 3013 01_LIM_HH VAR |REAL 400632  [400.0 Very High level AMMONIA 1

AT 3013 01_Reagent A VAR  BOOL 000281 Set from SCADA server when reagent tank is 0
empty

AT 3013 01_Start_Analysis VAR  BOOL 000279 Start Analysis from PLC and reset from 8
SCADA server when analysis has finished

AT 3013 01_Start_Analysis FLAG ~ VAR  BOPL 5

AT 3013 01 Start_Calibration VAR  BOOL 000280 Start Calibration from PLC and reset from 6
SCADA server when calibration has finished

AT 3013_01 Start_Calib_FLAG VAR  BQOL 4

AT 3013 01_Status VAR  BYTE 400422 Status of NH4 analyzer : 0 Stopped, 1 14
Analysis, 2 Calibration

AT 3013 _01_Stop_Analyzer VAR BOOL 00289 Stop from PLC NH4+ Analysis 6

AT 3013_02 VAR  |REAL 400146 NO3 Analyser 4

AT 3013_02_AH VAR |BOOL 000170 High level of NITRATE 2

AT 3013_02_AHH VAR | BOOL 000171 Very High level of NITRATE 2

AT 3013_02_AL VAR  |BOOL 000172 Low level of NITRATE 2

AT 3013 02 ALL VAR |BOOL 000173 Very Lowlevel of NITRATE 2

AT_3013_02_Calib_OutOfRange_A AR BpPOL (00287 Set from SCADA server when calibration has 2
failed

AT 3013 02_ERR VAR | BOOL 000179 SET if the wire is broken 1

AT 3013 02_ERROR VAR | BOOL 000288 Alarm set when some communication errors 2
appear.

AT 3013 02_LIM_H VAR  |REAL 400638  [500.0 High level of NITRATE 1

AT 3013_02_LIM_HH VAR |REAL 400640  (600.0 Very High level of NITRATE 1

AT 3013 02_LIM_L VAR  REAL 400642  B00.0 Low level of NITRATE 1

AT 3013 02_LIM_LL VAR  REAL 400644  p50.0 Very Lowlevel of NITRATE 1

AT 3013 02_Reagent_A VAR  BOOL 000286 Set from SCADA server when reagent tank is 0
empty

AT 3013 _02_Start_Analysis VAR  BOOL 000284 Start Analysis from PLC and reset from 9
SCADA server when analysis has finished

AT 3013 02_Start_Analysis FLAG VAR  BOPL 5

AT 3013 02_Start_Calibration VAR  BOOL 000285 Start Calibration from PLC and reset from 8
SCADA server when calibration has finished

AT 3013_02_Start_Calib_FLAG VAR  BQOL 6

AT _3013_02_Status VAR  BYTE 400423 Status of NO3 analyzer : 0 Stopped, 1 15
Analysis, 2 Calibration

AT 3013 _02_Stop_Analyzer VAR BOOL 00290 Stop from PLC NO3- Analysis 7

AT 3013 03 VAR |REAL 400148 NO2 Analyzer Refreshed Value 3

AT 3013 03 _AH VAR |BOOL 000174 High level of NITRITE 2

AT 3013_03_AHH VAR | BOOL 000175 Very High level of NITRITE 2

AT 3013 03 AL VAR  |BOOL 000176 threshold: ? 1

AT 3013 03 ALL VAR |BOOL 000177 threshold: ? 1

Version; 19/10/2010 18:31:37

Page: 9




Schneider Automation Project 22.10.10
Concept chl

table continued...

Variable list (Name: All, Type: All, DataType: All, Sorted by: nane)
Variable name Type  DOType Address Initial value CommelLt Used
AT 3013 03_Analyzing AR BPOL 100046 NO2 Analysis Status 9
AT _3013_03 Calibrating VAR  BOPL 100048 NO?2 Calibration Status 6
AT 3013 03 ERR VAR | BOOL 000180 SET if the wire is broken 2
AT 3013 03 IND VAR (BOOL 100043 NO2 Analyser. Calibration Indicator 0
AT_3013_03_LIM_H VAR  |REAL 400646 0.5 High level of NITRITE 1
AT_3013_03_LIM_HH VAR |REAL 400648 |20.0 Very High level of NITRITE 1
AT 3013 03_Start_Analysis VAR  BOOL 000033 Start the NO2 analysis 9
AT 3013 03 Start_Analysis FLAG VAR  BOPL 3
AT 3013 _03 _Stop_Analyzer VAR BOOL 0p0034 stop the NO2 analysis 7
AT 3014 01 VAR |REAL 400204 Biomass sensor 4
AT 3014 01 ERR VAR | BOOL 000186 SET if the wire is broken 0
AT 3014 01 H VAR |BOOL 000182 threshold: ? 0
AT_3014_01_HH VAR | BOOL 000183 threshold: ? 0
AT_3014_01_L VAR |BOOL 000184 threshold: ? 0
AT_3014_01_LIM_H VAR  |REAL 400654 To be defined with NTE 1
AT_3014_01_LIM_HH VAR |REAL 400656 To be defined with NTE 1
AT_3014_01_LIM_L VAR  REAL 400658 To be defined with NTE 1
AT_3014_01_LIM_LL VAR  REAL 400660 To be defined with NTE 1
AT_3014_01_LL VAR  [BOOL 000185 threshold: ? 0
BLE_3004 01 VAR |REAL 400086 Bioreactor agitator speed 3
BLE 3004 01 A VAR |BOOL 000070 Set if blender speed is diffferent of its 2
Feed Back speed (+/- 5%)
BLE 3004 01 ERR VAR | BOOL 000251 SET if the wire is broken 1
BLE 3004 01 LIM_H VAR |REAL 400542  |5.0 High speed on the bioreactor blender ( 1
Compared to the set point)
BLE 3004 01 LIM_L VAR  [REAL 400544 5.0 Low speed on the bioreactor blender ( 1
Compared to the set point)
BLE_ 3004 01 MV1 VAR |BOOL 000036 Bioreactor agitator ON / OFF 2
BLE_ 3004 01 MV2 VAR | REAL 400194 Bioreactor agitator set point 2
BLE 3004 01 OP VAR |BOOL 000069 Used to start or stop the bioreactor 1
blender in Manual mode
BLE 3004 01 SP VAR |REAL 400084 (0.0 Used to define the speed of BLE_3004_01 4
Clll_General_alarm_status VAR INT 400438 general alarm status (0= no ongoing alarm / 4
1= High or Low ongoing alarm / 2= Very
High or Very low ongoing alarm)
ClII_HighLowAlarm_status VAR  BOQL 000239 general High Low alarm indicator of the 5
CIvB
Clll_SC_Activate_Setting VAR BOOL 000242 1
Clll_SysClock_Day AR BYTE 4}:0411 Day 1..31 3
Clll_SysClock_dayofweek VAR  BYTE 400408 1=Sunday .. 7 = Saturday 1
Clll_SysClock_dayofweek _SET VAR  BYJE 400415 configure the day of the week (1 = Sunday . 1
. 7= Saturday)
Clll_SysClock_Day SET AR  BYTE 4p0418 configure the Day (1..31) 1
Clll_SysClock_Hour VAR  BYTE 440412 Hour 0..23 3
Clll_SysClock_Hour_SET VAR  BYTE 400419 configure the Hour (0..23) 1
ClIl_SysClock_Minute VAR  BYJE 400413 Minute 0..59 4
Clll_SysClock_Minute_SET VAR  BY[TE 40p420 configure the Minute (0..59) 1
Clll_SysClock_Month VAR  BYTE 400410 Month 1..12 3
Clll_SysClock_Month_SET VAR  BYTE 400417 configure the Month (1..12) 1
Clll_SysClock_Second VAR  BYTE 400414 Second 0..59 4
Clll_SysClock_Second_SET AR  BYTE 400421 configure the Second (0..59) 1
Clll_SysClock_Year VAR  BYTE 400409 Year 0..99 3
Clll_SysClock_Year_SET VAR  BYTE 400416 configure the Year (0..99) 1
ClIl_VeryHighLowAlarm_status VAR  BOOL 000240 general Very High Low alarm indicator of 5
the CIVB
CL3000_ControlLoop_Mode AR INT 400230 0 Mode Selector (Will not be active untill 3
the Cll arrives in the MPP)
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Variable name Type  DOType Address Initial value CommelLt Used
CL3000_Influent_General IVAR  SECT CTRL 0
CL3001_ControlLoop_Mode AR INT 400231 0 Mode Selector (OFF/Manu/Auto) 7
CL3001_IMP VAR | PARA_PCR_IMP 1
KM COMP| REAL -4.21
™ COMP| TIME t#570s
DM COMP| TIME 1#130s
CL3001_IMV VAR |REAL 400810 1
CL3001_Influent_Temp_Control IVAR  SEQT CTRL 0
CL300L_INIT VAR BOOL 2
CL3001_LIM VAR  [PARA_PCR_LIM 1
YMAX COMP| REAL 1.0
YRATE COMP| REAL 10.0
CL3001_PARAPWM VAR | Para_PWM 1
t_period COMP| TIME t#100ms
t min COMP| TIME t#100ms
t_max COMP| TIME t#1s
up_pos COMP| REAL 1.0
CL3001_PCR_FlagéInit AR BpOL 2
CL3001_SF1_ERR VAR | DINT 1
CL3001_TUNE VAR | PARA_PCR_TUNE 3
TS COMP| TIME t#10s
H COMP| TIME t#10s
TRBF COMP| TIME t#30m
CL300L_Y VAR | REAL 400808 2
CL3002_Influent_Level_Control IVAR  SECT| CTRL 0
CL3003_ControlLoop_Mode AR INT 400232 0 Mode Selector (OFF/Manu/Auto) 16
CL3003_EF1_ERR VAR | DINT 1
CL3003_IMP VAR | PARA_PCR_IMP 1
KM COMP| REAL 0.06
™ COMP| TIME t#1.3s
CL3003_IMV VAR |REAL 400816 1
CL3003_INIT VAR  BOOL 2
CL3003_Inlet_Liquid_Control IVAR  SECT_CTRL 0
CL3003_LIM VAR  [PARA_PCR_LIM 1
YMAX COMP| REAL 100.0
YRATE COMP| REAL 100.0
CL3003_PCR_FlagéInit AR BpOL 2
CL3003_TUNE VAR | PARA_PCR_TUNE 3
TS COMP| TIME t#100ms
H COMP| TIME t#100ms
TRBF COMP| TIME tids
CL3003_Y VAR | REAL 2
CL3004_Bioreactor_General IVAR  SECT CTRL 0
CL3004_Buzzer 01 VAR  BOOL 000039 Buzzer 1
CL3004_ControlLoop_Mode AR INT 400233 0 Mode Selector (OFF/Manu/Auto) 6
CL3004_Emer_Button_01 AR BOOL 100039 Emergency Button 19
CL3005_Bioreactor_Temp_Control IVAR  SEQT CTRL 0
CL3005_ControlLoop_Mode AR INT 400234 0 Mode Selector (OFF/Manu/Auto) 19
CL3005_DECOMP2 VAR | TIME t#m 1
CL3005_ERR1 VAR | DINT 1
CL3005_ERR2 VAR | DINT 1
CL3005_Flag4lnit VAR BQOL 3
CL3005_IMP1 VAR |PARA_PCR_IMP> 1
KM COMP| REAL 0.5
™1 COMP| TIME 1#235s
M2 COMP| TIME t#22s
DM COMP| TIME tH#21s
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Variable name Type  DOType Address Initial value CommelLt Used
CL3005_IMP2 VAR |PARA_PCR_IMP 1
KM COMP| REAL 0.042
™ COMP| TIME t#5s
DM COMP| TIME t#5s
CL3005_IMV1 VAR |REAL 400802 1
CL3005_IMV2 VAR |REAL 400806 1
CL3005_INIT1 VAR  BOOL 2
CL3005_INIT2 VAR  BOOL 2
CL3005_LIM1 VAR  |PARA_PCR_LIM 1
YMIN COMP| REAL 20.0
YMAX COMP| REAL 50.0
YRATE COMP| REAL 1.0
CL3005_LIM2 VAR  |PARA_PCR_LIM 1
YMIN COMP| REAL -1.0
YMAX COMP| REAL 1.0
YRATE COMP| REAL 1.0
CL3005_PARAPWM VAR | Para_PWM 3
t_period COMP| TIME t#ls
t min COMP| TIME t#50ms
t_max COMP| TIME t#1s
up_pos COMP| REAL 1.0
up_neg COMP| REAL -1.0
CL3005_RCPY2 VAR | REAL 2
CL3005_TUNE1 VAR | PARA_PCR_TUNE 3
TS COMP| TIME t#10s
H COMP| TIME 1#200s
TRBF COMP| TIME t#10m
CL3005_TUNE2 VAR | PARA_PCR_TUNE 4
TS COMP| TIME tils
H COMP| TIME t#im
TRBF COMP| TIME t#om
CL3005_Y1 VAR | REAL 400800 6
CL3005_Y2 VAR | REAL 400804 3
CL3006_BioreactorLevel_SP VAR  REAL 400168  12.0 Used to define the level Set Paint of the 1

Bioreactor

CL3006_Bioreactor_Level Control  IVAR  SECT_CTRL 0
CL3006_ControlLoop_Mode AR INT 400245 0 Mode Selector (OFF/Auto) 1
CL3006_DECOMP VAR | TIME t#15m 2
CL3006_ERR VAR | DINT 1
CL3006_Flag4nit VAR BQOL 2
CL3006_FLOW VAR | REAL 4
CL3006_IFF1_ERR VAR |DINT 1
CL3006_IFF1_IMP VAR PARA_PCR_IMP 1
KM COMP| REAL 0.00028
™ COMP| TIME 1#26s
DM COMP| TIME t#40s
CL3006_IFF1_IMV VAR  REAL 400822 2
CL3006_IMP VAR | PARA_PCR_IMP 2
KM COMP| REAL -0.0003
™ COMP| TIME tH#als
CL3006_IMV VAR |REAL 400824 2
CL3006_INIT VAR  BOOL 3
CL3006_LIM VAR  [PARA_PCR_LIM 1
YMAX COMP| REAL 0.8
YRATE COMP| REAL 0.8
CL3006_TUNE VAR | PARA_PCR_TUNE 4
TS COMP| TIME ti#ls
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H COMP| TIME t#40s

TRBF COMP| TIME t#15m

CL3006_Y VAR | REAL 1

CL3007_Bioreactor_Pressu_Control IVAR  SECT _CTRL 0

CL3007_ERR VAR | DINT 1

CL3007_IMV VAR |REAL 1

CL3007_Pressure_Threshold VAR  REAL 400216  80J0 Threshold which trigger the bioreactor 1
pressure releasing

CL3007_PT_Value_Wanted VAR  REAL 1

CL3007_Y VAR | REAL 2

CL3008_ACID_BASE_DECOMP VAR | TIME t#900s 1

CL3008_ACID_BASE_ERR VAR | DINT 1

CL3008_ACID_BASE_FLAGAINIT VAR  |BOOL 2

CL3008_ACID_BASE_IMP VAR | PARA_PCR_IMP 1

KM COMP| REAL 0.04

™ COMP| TIME 1#26s

DM COMP| TIME 1#23s

CL3008_ACID_BASE_IMV VAR | REAL 1

CL3008_ACID_BASE_INIT VAR  [BOOL 2

CL3008_ACID_BASE_LIM VAR | PARA_PCR_LIM 7

YRATE COMP| REAL 1.0

CL3008_ACID_BASE_PARAPWM VAR| Para_PWM 3

t_period COMP| TIME t#30s

t min COMP| TIME t#100ms

t_max COMP| TIME t#30s

up_pos COMP| REAL 1.0

up_neg COMP| REAL 1.0

CL3008_ACID_BASE_RCPY VAR | REAL 2

CL3008_ACID_BASE_TUNE VAR | PARA_PCR_TUNE 3

TS COMP| TIME t#30s

H COMP| TIME t#50s

TRBF COMP| TIME t#900s

CL3008_ACID_BASE_Y VAR | REAL 4

CL3008_Acid_Opening_Time AR  REAL 400186 The timer is increasing in second 3

CL3008_Base_Opening_Time AR REAL 100184 The timer is increasing in second 3

CL3008_Bioreactor_pH_Control IVAR  SEQT CTRL 0

CL3008_CO2_DECOMP VAR | TIME t#900s 1

CL3008_CO2_ERR VAR | DINT 1

CL3008_CO2_FLAGAINIT VAR  [BOOL 2

CL3008_CO2_IMP VAR | PARA_PCR_IMP 1

KM COMP| REAL -4.700000E-05

™ COMP| TIME 1#265s

CL3008_CO2_IMV VAR | REAL 1

CL3008_CO2_INIT VAR  |BOOL 2

CL3008_CO2_LIM VAR | PARA_PCR_LIM 1

YMAX COMP| REAL 50.0

YRATE COMP| REAL 50.0

CL3008_CO2_TUNE VAR | PARA_PCR_TUNE 3

TS COMP| TIME t#30s

H COMP| TIME #2508

TRBF COMP| TIME t#900s

CL3008_C02_Y VAR | REAL 1

CL3008_ControlLoop_Mode AR INT 400235 0 Mode Selector (OFF/Manu/Auto) 23

CL3008_DeadZone VAR  |REAL 400106 0.1 Used to define the Dead Zone of the pH 8
hioreactor

CL3008_IND_Acid VAR  BOOL 3

CL3008_IND_Base VAR  |BOOL 3
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CL3008_IND_CO2 VAR | BOOL 2

CL3008_pHdz VAR |REAL 3

CL3008_pH_AH VAR | BOOL 000103 High pH in the Bioreactor. Compare to the 2
set point

CL3008_pH_AHH VAR | BOOL 000104 Very High pH in the Bioreactor. Compare to 2
the set point

CL3008_pH_AL VAR | BOOL 000105 Low pH in the Bioreactor. Compare to the 2
set point

CL3008_pH_ALL VAR | BOOL 000106 Very Low pH in the Bioreactor. Compare to 2
the set point

CL3008_pH_AVERAGE VAR | REAL 400218 pH probe Average 4

CL3008_pH_Day VAR |BYTE 400263 Date of the last reset done by the 1
operator

CL3008_pH_high VAR  BOOL 6

CL3008_pH_Hour VAR [BYTE 400262 Date of the last reset done by the 1
operator

CL3008_pH_LIM_H VAR |REAL 400582 |0.1 High pH in the Bioreactor. Compared to the 1
set point

CL3008_pH_LIM_HH VAR | REAL 400584 [0.5 Very High pH in the Bioreactor. Compared 1
to the set point

CL3008_pH_LIM_L VAR  |REAL 400586 |-0.1 Low pH in the Bioreactor. Compared to the 1
set point

CL3008_pH_LIM_LL VAR  |REAL 400588 |-0.5 Very Low pH in the Bioreactor. Compared to 1
the set point

CL3008_pH_low VAR  [BOOL 5

CL3008_pH_Measurement VAR REAL 9

CL3008_pH_Minute VAR  BYTE 400261 Date of the last reset done by the 1
operator

CL3008_pH_Mode VAR | INT 400247 |2 Define the pH mode for bioreactor pH 6
control (1-Only CO2 /2-CO2 and BASE / 3-
CO2 is fixed and ACID+BASE)

CL3008_pH_Month VAR |BYTE 400264 Date of the last reset done by the 1
operator

CL3008_pH_Second VAR |BYTE 400260 Date of the last reset done by the 1
operator

CL3008_pH_selector AR INT 400248 0 Define the pH probe used for the Control. ( 5
0=Average / 1 = AT_3008 01/2=
AT_3008_02)

CL3008_pH_SP VAR | REAL 400104 |8.0 Used to define the pH set point of the 9
hioreactor

CL3008_pH_Year VAR  |BYTE 400265 Date of the last reset done by the 1
operator

CL3008_Reset_pH_Timer AR BOOL 000102 RESET the Timer for both pH pump and set 3
the new starting date and time for Timer

CL3008_SENSOR_DEVIATION_A VAR | BOOL 000252 Triggered when the pH gap between the two 1
probes is more than 2

CL3008_SENSOR_DEVIATION_LIM VAR | REAL 400708 | 0.5 The alarm is permanently checking the 2
sensor deviation. Even if you choose only
one of the two pH sensors

CL3009_Bioreactor_DO2_Control IVAR  SECT CTRL 0

CL3009_ControlLoop_Mode AR INT 400236 0 Mode Selector (OFF/Manu/Auto) 13

CL3009_DO2_AVERAGE VAR | REAL 400220 Display the Average of both Do2 AVG (yet 4
the average is made 50% of AT_3009_01 and
50% AT_3009_02).

CL3009_DO2_Measurement VAR  |REAL 2

CL3009_DO2_selector AR INT 400249 0 Define the DO2 probe used for the Control. 5
(0=Average / 1= AT 3009 01/2=
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AT_3009_02)
CL3009_DO2_SP VAR | REAL 400172 | 0.0 Used to define the Set point of the 9
Dissolved Oxygen in automatic mode (
Controller set point)
CL3009_Flag4lnit VAR BQOL 2
CL3009_IMP VAR | PARA_PCR_IMP 1
CL3009_IMV VAR |REAL 1
CL3009_INIT VAR  BOOL 2
CL3009_LIM VAR  [PARA_PCR_LIM 1
CL3009_SENSOR_DEVIATION_A VAR | BOOL 000262 Triggered when the DO2 gap between the two 1
probes is more than 2
CL3009_SENSOR_DEVIATION_LIM VAR | REAL 400734 | 5.0 The alarm is permanently checking the 2
sensor deviation. Even if you choose only
one of the two dissolve dioxygen sensors
CL3009_TUNE VAR | PARA_PCR_TUNE 3
CL3009_Y VAR | REAL 2
CL3010_Bioreactor_EC_Control IVAR  SECT CTRL 0
CL3011_ATM_VALVE_PWM_PARA VAR|  Para_PWM 1
t_period COMP| TIME t#300ms
t min COMP| TIME t#50ms
t_max COMP| TIME t#300ms
up_pos COMP| REAL 1.0
CL3011_ControlLoop_Mode AR INT 400237 0 Mode Selector (OFF/Manu/Auto) 13
CL3011_DECOMP VAR | TIME t#10s 1
CL3011_Flag4nit VAR BQOL 2
CL3011_flag_OxyPulse_ON AR BOOL 2
CL3011_GasMix_SP VAR |REAL 400174 0.0 Used to define the Gas Mix Set point of 1
the controller in automatic mode
CL3011_Gas_Loop IVAR |SECT_CTRL 0
CL3011_IMP VAR | PARA_PCR_IMP 1
KM COMP| REAL 0.015
CL301L_INIT VAR  BOOL 2
CL3011_LIM VAR  [PARA_PCR_LIM 3
YRATE COMP| REAL 300.0
CL3011_N2_FQRC_MAX VAR | REAL 3000.0 1
CL3011_SelectValue_N2 AR REAL 2
CL3011_TUNE VAR | PARA_PCR_TUNE 3
TS COMP| TIME t#0.5s
H COMP| TIME t#3s
TRBF COMP| TIME t#10s
CL3011_VALVEATM_GAIN VAR | REAL 6.0 1
CL3012_Gas_Temperature VAR  $ECT_CTRL 0
CL3013_NH4 IVAR | SECT_CTRL 0
CL3013_NH4_Analysis_Time AR UINT 400251 AUTOMATIC MODE ONLY / Remaining time in 8
minute before the next start analysis
function (NH4+ analyzer)
CL3013_NH4_Analysis_Time_CFG VAR  UINT 400250 3 AUTOMATIC MODE ONLY / Configuration time 6
in minute between two start analysis
function (NH4+ analyzer)
CL3013_NH4_Analysis_Time_CFGO AR UINT 4
CL3013_NH4_Analysis_Time_loading VAR  BOQL 7
CL3013_NH4_Calib IVAR  BECT_CTRL 0
CL3013_NH4 Calibration_Time VAR  UINT 400253 AUTOMATIC MODE ONLY / Remaining time (in 6
hour) before the next Calibration function
(NH4+ analyzer)
CL3013_NH4 Calibration_Time CFG VAR  UINT 400252 24 AUTOMATIC MODE ONLY / Configuration time ( 6
in hour)between two Calibration function (
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CL3013_NH4 Calibration_Time_CFGO VAR  UINT 0 4
CL3013_NH4_Calib_Time_loading VAR  BQOL 7
CL3013_NH4_ControlLoop_Mode VAR INT 4p0238 0 NH4 Analyzer Mode Selector (OFF/Manu/Auto) 24
CL3013_NH4_Management IVAR | SECT_CTRL 0
CL3013_NH4_Stop IVAR |SECT_CTRL 0
CL3013_NO2 IVAR | SECT_CTRL 0
CL3013_NO2_Analysis_Time AR UINT 400259 AUTOMATIC MODE ONLY / Remaining time in 7
minute before the next start analysis
function (NO2- analyzer)
CL3013_NO2_Analysis_Time_CFG AR INT 400258 3 AUTOMATIC MODE ONLY / Configuration time 6
in minute between two start analysis
function (NO2- analyzer)
CL3013_NO2_Analysis_Time_CFGO VAR  UINT 4
CL3013_NO2_Analysis_Time_Loading VAR  BQOL 7
CL3013_NO2_ControlLoop_Mode AR INT 400274 0 NO2 Analyzer Mode Selector (OFF/Manu/Auto) 19
CL3013_NO2_Management IVAR | SECT_CTRL 0
CL3013_NO2_Stop IVAR |SECT_CTRL 0
CL3013_NO3 IVAR | SECT_CTRL 0
CL3013_NO3_Analysis_Time AR UINT 400255 AUTOMATIC MODE ONLY / Remaining time in 8
minute before the next start analysis
function (NO3- analyzer)
CL3013_NO3_Analysis_Time_CFG AR INT 400254 3 AUTOMATIC MODE ONLY / Configuration time 6
in minute between two start analysis
function (NO3- analyzer)
CL3013_NO3_Analysis_Time_CFGO VAR  UINT 4
CL3013_NO3_Analysis_Time_loading VAR  BOQL 7
CL3013_NO3_Calib IVAR  BECT_CTRL 0
CL3013_NO3_Calibration_Time VAR  UINT 400257 AUTOMATIC MODE ONLY / Remaining time (in 6
hour) before the next Calibration function
(NO3- analyzer)
CL3013_NO3_Calibration Time CFG VAR  UINT 400256 24 AUTOMATIC MODE ONLY / Configuration time ( 6
in hour) between two Calibration function (
NO3- analyzer)
CL3013_NO3_Calibration_Time CFGO VAR  UINT 4
CL3013_NO3_Calib_Time_loading VAR  BQOL 7
CL3013_NO3_ControlLoop_Mode AR INT 400273 0 NO3 Analyzer Mode Selector (OFF/Manu/Auto) 25
CL3013_NO3_Management IVAR | SECT_CTRL 0
CL3013_NO3_Stop IVAR |SECT_CTRL 0
CL3013_RecycleFlow_Flag VAR BOOL 7
CL3013_SFC_CONTROL_PROCEDURE IVAR  SECT_CTRL 0
CL3014_Biomass_Control IVAR  SECT CTRL 0
CL3015_Backwashing IVAR  $ECT CTRL 0
CL3015_BACKWASHING_DURATION VAR|  UDINT 400065 Duration of the backwashing (second) 1
CL3015_BACKWASHING_TIME VAR | TIME 1
CL3015_ControlLoop_Mode AR INT 400239 0 Mode Selector (OFF/Manu/Auto) 5
CL3016_BOTTOM_CLOSING_TIME VAR | UDINT 400432 Closing Time of valves SV_3016_01 and 1
SV_3011_01
CL3016_BOTTOM_CLOSING_TIMER VAR | TIME 1
CL3016_BOTTOM_OPENING VAR | BOOL 2
CL3016_BOTTOM_OPENING_TIME VAR | UDINT 400430 Opening Time of valves SV_3016_01 and 1
SV_3011_01
CL3016_BOTTOM_OPENING_TIMER VAR| TIME 1
CL3016_ControlLoop_Mode AR INT 400240 0 Mode Selector (OFF/Manu/Auto) 7
CL3016_Gas_Pulse IVAR  SECT CTRL 0
CL3016_OXYGENPULSE_COUNTER VAR INT 7
CL3016_OXYGENPULSE_NUMBER VAR INT 400246 Number of the oxygen pulse done during the 2
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CL3016_Start_OxygenPulse VAR  BOOL 2

CL3016_TOP_CLOSING_TIME VAR | UDINT 400436 Closing Time of valves SV_3016_02 1

CL3016_TOP_CLOSING_TIMER VAR | TIME 1

CL3016_TOP_OPENING VAR | BOOL 2

CL3016_TOP_OPENING_TIME VAR | UDINT 400434 Opening Time of valves SV_3016_02 1

CL3016_TOP_OPENING_TIMER VAR | TIME 1

CL3017_ControlLoop_Mode AR INT 400241 0 Mode Selector (OFF/Manu/Auto) 1

CL3017_ERR VAR | DINT 1

CL3017_Flag4lnit VAR  BQOL 2

CL3017_FLOW_SP VAR | REAL 400176 | 3.6 Used to define the flow set point of the 5
recirculation loop in automatic mode

CL3017_IMP VAR |PARA_PCR_IMP 1

KM COMP| REAL 0.49

™ COMP| TIME t#2.65s

CL3017_IMV VAR |REAL 400818 1

CL3017_INIT VAR  BOOL 2

CL3017_LIM VAR |PARA_PCR_LIM 1

YMAX COMP| REAL 100.0

YRATE COMP| REAL 100.0

CL3017_Liquid_Recirculation IVAR  SECT CTRL 0

CL3017_TUNE VAR | PARA_PCR_TUNE 3

TS COMP| TIME t#100ms

H COMP| TIME t#100ms

TRBF COMP| TIME t#7.5s

CL3017_Y VAR | REAL 2

CL3018_Auto_Mode_Forced AR BOOL 1

CL3018_ControlLoop_Mode AR INT 400242 0 Mode Selector (OFF/Manu/Auto) 14

CL3018_EF1_SP_CSTR VAR | REAL 2

CL3018_ERR VAR | DINT 1

CL3018_Flag4lnit VAR  BQOL 2

CL3018_FLOW_SP VAR | REAL 400170 | 0.0 Used to define the Set Point of the flow 7
in Automatic mode

CL3018_IMP VAR |PARA_PCR_IMP 1

KM COMP| REAL 0.069

™ COMP| TIME t#76s

CL3018_IMV VAR |REAL 400820 1

CL3018_INIT VAR  BOOL 2

CL3018_LIM VAR |PARA_PCR_LIM 1

YMAX COMP| REAL 100.0

YRATE COMP| REAL 100.0

CL3018_Outlet_liquid_Control IVAR|  SECT| CTRL 0

CL3018_TUNE VAR | PARA_PCR_TUNE 3

TS COMP| TIME tils

H COMP| TIME tils

TRBF COMP| TIME t#3m

CL3018_Y VAR | REAL 2

CL3020_ControlLoop_Mode AR INT 400243 0 Mode Selector (OFF/Manu/Auto) 7

CL3020_Effluent_Temperature IVAR  SECT CTRL 0

CL3020_IMP VAR |PARA_PCR_IMP 1

KM COMP| REAL -4.21

™ COMP| TIME t#570s

DM COMP| TIME t#130s

CL3020_IMV VAR |REAL 400814 1

CL3020_INIT VAR  BOOL 2

CL3020_LIM VAR |PARA_PCR_LIM 1

YMAX COMP| REAL 1.0
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YRATE COMP| REAL 10.0

CL3020_PARAPWM VAR | Para_PWM 1

t_period COMP| TIME t#100ms

t min COMP| TIME t#100ms

t_max COMP| TIME t#1s

up_pos COMP| REAL 1.0

CL3020_PCR_Flag4lnit AR  BPOL 2

CL3020_SF1_ERR VAR | DINT 1

CL3020_TUNE VAR | PARA_PCR_TUNE 3

TS COMP| TIME t#10s

H COMP| TIME t#10s

TRBF COMP| TIME t#30m

CL3020_Y VAR | REAL 400812 2

CL3021_Effluent_Level IVAR  SECT CTRL 0

CL3022_ControlLoop_Mode AR INT 400244 0 Mode Selector (OFF/Manu/Auto) 1

CL3022_Foam_Control VAR  $ECT CTRL 0

CL_3009_ERR VAR | DINT 1

CP_3005_01_MV VAR | BOOL 000038 Circulating Pump (thermostat) 1

CP_3005_01 OP VAR | BOOL 000071 Used to start or stop the bioreactor 1
circulating pump in Manual mode

DPT _3007_01 VAR |REAL 400100 Differential Pressure transmitter 5

DPT 3007 01 _AH VAR | BOOL 000090 High differential pressure in the 2
hioreactor

DPT_3007_01_AHH VAR | BOOL 000091 Very High differential pressure in the 2
hioreactor

DPT 3007 01 AL VAR |BOOL 000092 Low differential pressure in the 2
hioreactor

DPT 3007 _01 ALL VAR |BOOL 000093 Very Low differential pressure in the 2
hioreactor

DPT 3007 01 ERR VAR | BOOL 000094 SET if the wire is broken 2

DPT_3007_01_LIM_H VAR  |REAL 400574 200.0 TO BE CONFIRMED BY UAB. High differential 1
pressure in the bioreactor

DPT_3007_01_LIM_HH VAR | REAL 400576 |500.0 TO BE CONFIRMED BY UAB. Very High 1
differential pressure in the bioreactor

DPT 3007 01 LIM_L VAR  |REAL 400578 0.0 Do a test with only beeds to see the DPT, 1
then the threshold will vbe this DP. Low
differential pressure in the bioreactor

DPT 3007 01 LIM_LL VAR |REAL 400580 0.0 Very Low differential pressure in the 1
hioreactor

DPT_Range_MAX VAR | REAL 3000.0 1

DPT_Range_MIN VAR | REAL 0.0 1

ERR_AI IVAR | SECT_CTRL 0

FB_TIME_LIM VAR |TIME 400500  |t#5s 15

FQRC_3008 01 VAR | REAL 400158 Flow element + transmitter (CO2) 9

FQRC_3008 01 AH VAR | BOOL 000253 The value asked is high compares to the 1
value read on the mass flow controller

FQRC_3008 01 AHH VAR | BOOL 000254 The value asked is very high compares to 1
the value read on the mass flow
controller

FQRC_3008 01 AL VAR | BOOL 000255 The value asked is low compares to the 1
value read on the mass flow controller

FQRC_3008 01 ALL VAR | BOOL 000256 The value asked is very low compares to 1
the value read on the mass flow controller

FQRC_3008 01 ERR VAR | BOOL 000119 SET if the wire is broken 2

FQRC_3008 01 LIM_H VAR | REAL 400710 | 20.0 High Flow in the CO2 GAS Mass Flow 1
Controller

FQRC_3008 01 LIM_HH VAR | REAL 400712 | 50.0 Very High Flow in the CO2 GAS Mass Flow 1
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FQRC_3008 01 LIM_L VAR |REAL 400714 |-20.0 Low Flow in the GAS CO2 Mass Flow 1
Controller

FQRC_3008 01 LIM_LL VAR |REAL 400716 |-50.0 Very Low Flow in the CO2 GAS Mass Flow 1
Controller

FQRC_3008 _01_OP VAR | REAL 400206 | 0.0 Used to define the opening Set point of 1
the mass flow controller valve in manual
mode

FQRC_3008 01 SP VAR | REAL 400188 Flow Control Valve non sterile gas (CO2) 7

FQRC_3009 01 VAR | REAL 400126 Flow element + transmitter (02) 9

FQRC_3009 01 AH VAR | BOOL 000257 High Flow in the 02 GAS Mass Flow 1
Controller

FQRC_3009 01 AHH VAR | BOOL 000258 Very High Flow in the 02 GAS Mass Flow 1
Controller

FQRC_3009 01 AL VAR | BOOL 000259 Low Flow in the GAS 02 Mass Flow 1
Controller

FQRC_3009 01 ALL VAR | BOOL 000260 Very Low Flow in the 02 GAS Mass Flow 1
Controller

FQRC_3009 01 ERR VAR | BOOL 000130 SET if the wire is broken 3

FQRC_3009 01 LIM_H VAR | REAL 400718 | 100.0 High Flow in the 02 GAS Mass Flow 1
Controller. Compared to the set point
asked by the predictive controller

FQRC_3009 01 LIM_HH VAR | REAL 400720 | 300.0 Very High Flow in the 02 GAS Mass Flow 1
Controller. Compared to the set point
asked by the predictive controller

FQRC_3009 01 LIM_L VAR |REAL 400722 {-100.0 Low Flow in the GAS 02 Mass Flow 1
Controller. Compared to the set point
asked by the predictive controller

FQRC_3009 01 LIM_LL VAR |REAL 400724 |-300.0 Very Low Flow in the 02 GAS Mass Flow 1
Controller. Compared to the set point
asked by the predictive controller

FQRC_3009 01 OP VAR | REAL 400120 | 0.0 Used to define the opening Set point of 1
the mass flow controller valve in manual
mode

FQRC_3009 01 SP VAR | REAL 400190 | 0.0 Flow Control Valve non sterile gas (02) 6

FQRC_3011 01 VAR | REAL 400136 Flow element + transmitter (N2) 6

FQRC_3011 01 AH VAR | BOOL 000263 High Flow in the N2 GAS Mass Flow 1
Controller

FQRC_3011 01 AHH VAR | BOOL 000264 Very High Flow in the N2 GAS Mass Flow 1
Controller

FQRC_3011 01 AL VAR | BOOL 000265 Low Flow in the GAS N2 Mass Flow 1
Controller

FQRC_3011 01 ALL VAR | BOOL 000266 Very Low Flow in the N2 GAS Mass Flow 1
Controller

FQRC_ 3011 01 ERR VAR | BOOL 000148 SET if the wire is broken 2

FQRC_3011 01 LIM_H VAR | REAL 400694 |100.0 High Flow in the N2 GAS Mass Flow 1
Controller. Compared to the set point

FQRC_3011 01 LIM_HH VAR | REAL 400696 | 300.0 Very High Flow in the N2 GAS Mass Flow 1
Controller. Compared to the set point

FQRC_3011 01 LIM_L VAR |REAL 400698  {-100.0 Low Flow in the GAS N2 Mass Flow 1
Controller. Compared to the set point

FQRC_3011 01 LIM_LL VAR |REAL 400700 {-300.0 Very Low Flow in the N2 GAS Mass Flow 1
Controller. Compared to the set point

FQRC_3011 01 OP VAR | REAL 400132 | 0.0 Used to define the opening Set point of 2
the mass flow controller valve in manual
mode

FQRC_3011 01 SP VAR | REAL 400192 Flow Control Valve non sterile gas (N2) 6
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FQRC_3011 02 VAR | REAL 400138 Flow element + transmitter (mix) 5

FQRC_3011 02_AH VAR | BOOL 000267 High Flow in the GAS MIX Mass Flow 1
Controller

FQRC_3011 02 AHH VAR | BOOL 000268 Very High Flow in the GAS MIX Mass Flow 1
Controller

FQRC_3011 02_AL VAR | BOOL 000269 Low Flow in the GAS MIX Mass Flow 1
Controller

FQRC_3011 02 _ALL VAR | BOOL 000270 Very Low Flow in the GAS MIX Mass Flow 1
Controller

FQRC_3011 02 _ERR VAR | BOOL 000149 SET if the wire is broken 2

FQRC_3011_02_LIM_H VAR | REAL 400726 | 100.0 High Flow in the GAS MIX Mass Flow 1
Controller. Compared to the set point

FQRC_3011 02_LIM_HH VAR | REAL 400728 | 300.0 Very High Flow in the GAS MIX Mass Flow 1
Controller. Compared to the set point

FQRC_3011 02_LIM_L VAR |REAL 400730  {-100.0 Low Flow in the GAS MIX Mass Flow 1
Controller. Compared to the set point

FQRC_3011 02_LIM_LL VAR |REAL 400732 |-300.0 Very Low Flow in the GAS MIX Mass Flow 1
Controller. Compared to the set point

FQRC_3011 02_OP VAR | REAL 400134 | 0.0 Used to define the opening Set point of 2
the mass flow controller valve in manual
mode

FQRC_3011 02_SP VAR | REAL 400202 Flow element + transmitter (mix) 6

FT_3003_01 VAR  |REAL 400080 Flow element + transmitter (feed) 8

FT_3003 01 AH VAR |BOOL 000063 High Flow on the bioreactor inlet liquid. 2
Implement a time for triggering alarm (
5min).Compared to the set point

FT 3003 01 _AHH VAR |BOOL 000064 Very High Flow on the bioreactor inlet 2
liquid. Implement a time for triggering
alarm (5min).Compared to the set point

FT_ 3003 01 AL VAR |BOOL 000065 Low Flow on the bioreactor inlet liquid. 3
Implement a time for triggering alarm (
5min).Compared to the set point

FT_3003 01 ALL VAR (BOOL 000066 Very Low Flow on the bioreactor inlet 2
liquid. Implement a time for triggering
alarm (5min).. Compared to the set point

FT 3003 01 ERR VAR |BOOL 000067 SET if the wire is broken 2

FT 3003 01 LIM_H VAR  |REAL 400526 (0.1 High Flow on the bioreactor inlet liquid. 1
Implement a time for triggering alarm (
5min).. Compared to the set point

FT_ 3003 01 LIM_HH VAR |REAL 400528 0.2 Very High Flow on the bioreactor inlet 1
liquid. Implement a time for triggering
alarm (5min).. Compared to the set point

FT 3003 01 LIM_L VAR  REAL 400530 (0.1 Low Flow on the bioreactor inlet liquid. 1
Implement a time for triggering alarm (
5min).. Compared to the set point

FT 3003 01 LIM_LL VAR  REAL 400532 10.2 Very Low Flow on the bioreactor inlet 1
liquid. Implement a time for triggering
alarm (5min).. Compared to the set point

FT_3003 01 SP VAR |REAL 400208 0.0 Used to configure the flow of the 6
Bioreactor inlet liquid in automatic mode

FT_3017_01 VAR  |REAL 400152 Flow element + transmitter (recirc) 7

FT 3017 01 AH VAR |BOOL 000194 Compared to the set point. The time for 2
triggering the alarm need to be define (
Imin). High Flow in the Recirculation Loop

FT 3017 01 AHH VAR |BOOL 000195 Compared to the set point. The time for 2
triggering the alarm need to be define (
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FT 3017 01 AL

FT 3017 01_ALL

FT 3017 01_ERR
FT_3017_01_LIM_H

FT_3017_01_LIM_HH

FT 3017 01_LIM_L

FT 3017 01_LIM_LL

FT_3018_01
FT_3018_01_AH

FT_3018_01_AHH

FT 3018 01 AL

FT 3018 01 ALL

FT 3018 01_ERR
FT_3018_01_LIM_H

FT _3018_01_LIM_HH

FT 3018 01_LIM_L

FT 3018 01 LIM_LL

GC_3011_01_MV
GC_3011 01 OP

GLOBAL_BIOLEV_MODEL
Input

VAR

VAR

VAR
VAR

VAR

VAR

VAR

VAR
VAR

VAR

VAR

VAR

VAR
VAR

VAR

VAR

VAR

VAR
VAR

VAR
IVAR

BOOL

BOOL

BOOL
REAL

REAL

REAL

REAL

REAL
BOOL

BOOL

BOOL

BOOL

BOOL
REAL

REAL

REAL

REAL

BOOL
BOOL

REAL
SECT CTRL

000196

000197

000198
400662

400664

400666

400668

400156
000201

000202

000203

000204

000205
400670

400672

400674

400676

000037
000141

400826

0.2

0.1

0.2

Imin). Very High Flow in the recirculation
Loop

Compared to the set point. The time for
triggering the alarm need to be define (
Imin). Low Flow in the Recirculation Loop
Compared to the set point. The time for
triggering the alarm need to be define (
Imin). Very Low Flow in the Recirculation
Loop

SET if the wire is broken

Compared to the set point. The time for
triggering the alarm 1min. High Flow in
the Recirculation Loop

Compared to the set point. The time for
triggering the alarm 1min. Very High Flow
in the recirculation Loop

Compared to the set point. The time for
triggering the alarm 1min. Low Flow in the
Recirculation Loop

Compared to the set point. The time for
triggering the alarm 1min. Very Low Flow
in the Recirculation Loop

Flow element + transmitter (harvest)
Compared to the set point and triggered
after 1 min. action is done in level
control. High Flow in outlet liquid Loop
Compared to the set point and triggered
after 1 min. action is done in level
control. Very High flow in outlet liquid
Loop

Compared to the set point and triggered
after 1 min. action is done in level
control. Low Flow in outlet liquid Loop
Compared to the set point and triggered
after 1 min. action is done in level
control. Very Low Flow in outlet liquid
Loop

SET if the wire is broken

Compared to the set point and triggered
after 1 min. action is done in level
control. High Flow in outlet liquid Loop
Compared to the set point and triggered
after 1 min. action is done in level
control. Very High flow in outlet liquid
Loop

Compared to the set point and triggered
after 1 min. action is done in level
control. Low Flow in outlet liquid Loop
Compared to the set point and triggered
after 1 min. action is done in level
control. Very Low Flow in outlet liquid
Loop

Gas compressor

Used to start or stop the gas compressor
pump in manual mode
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LSH_3006_01 VAR  |BOOL 100017 Level switch (Vibrating horizontal) 1
LSH 3006 01 A VAR |BOOL 000273 The alarm is triggered after 10s 1
LSH_3006_02 VAR  |BOOL 100018 Level switch (Vibrating horizontal) 1
LSH 3006 02_A VAR |BOOL 000274 The alarm is triggered after 10s 1
LSH_3021 01 VAR  |BOOL 100023 Level switch (Vibrating horizontal) 1
LSH 3021 01 A VAR |BOOL 000277 The alarm is triggered after 10s 1
LSH_3021_02 VAR  |BOOL 100024 Level switch (Vibrating horizontal) 1
LSH 3021 02 A VAR |BOOL 000278 The alarm is triggered after 10s 1
LSL_3002_01 VAR  |BOOL 100021 Level switch (Vibrating horizontal) 1
LSL 3002 01 A VAR |BOOL 000271 The alarm is triggered after 10s 1
LSL_3002_02 VAR  |BOOL 100022 Level switch (Vibrating horizontal) 1
LSL_3002_02_A VAR |BOOL 000272 The alarm is triggered after 10s 1
LSL_3006_01 VAR  |BOOL 100019 Level switch (Vibrating horizontal) 1
LSL_3006 01 A VAR |BOOL 000275 The alarm is triggered after 10s 1
LSL_3006_02 VAR  |BOOL 100020 Level switch (Vibrating horizontal) 1
LSL_3006 02_A VAR |BOOL 000276 The alarm is triggered after 10s 1
LS TIME_LIM VAR |TIME 400736 [t#10s 8
LT_3002_01 VAR  |REAL 400076 Level transmitter (capacitive) 5
LT 3002 01 AH VAR |BOOL 000057 High level in Influent Tank. fix value 2
LT 3002 01 AHH VAR |BOOL 000058 Very High Level in the Influent Tank. fix 3
value
LT 3002 01 AL VAR |BOOL 000241 Very low Level in the Influent Tank. fix 2
value
LT 3002 01 ALL VAR |BOOL 000059 Very low Level in the Influent Tank. fix 3
value
LT 3002 01 ERR VAR |BOOL 000060 SET if the wire is broken 2
LT 3002 01 LIM H VAR  REAL 400520  $30.0 High level in Influent Tank. fix value 1
LT 3002 01 LIM_HH VAR |REAL 400522  |34.0 Very High Level in the Influent Tank. fix 1
value
LT 3002 01 LIM_L VAR  REAL 400702 6.0 Very low Level in the Influent Tank. fix 1
value
LT 3002 01 LIM_LL VAR  REAL 400524 3.0 Very low Level in the Influent Tank. fix 1
value
LT_3002_01_MAX VAR |REAL 41,9517 1
LT_3002_01_MIN VAR |REAL 1.4937 1
LT_3006_01 VAR  |REAL 400098 Level transmitter (capacitive) 6
LT 3006 01 AH VAR |BOOL 000243 High Level in Bioreactor 2
LT 3006 01 AHH VAR |BOOL 000088 Very High Level in Bioreactor 3
LT 3006 01 AL VAR |BOOL 000244 Low Level in Bioreactor 2
LT 3006 01 ALL VAR |BOOL 000089 Very Low Level in Bioreactor 3
LT 3006 01 ERR VAR |BOOL 000250 SET if the wire is broken 1
LT 3006 01 LIM H VAR  [REAL 400704 [12200.0 High Level in Bioreactor. Need a sensor 1
calibration
LT 3006 01 LIM_HH VAR |REAL 400562  {12300.0 Very High Level in Bioreactor. after 1
calibration of the sensor, we will define
the HH level threshold similar to the
level switch High
LT 3006 01 LIM L VAR  REAL 400706  [11300.0 Low Level in Bioreactor. This alarm should 1
be linked to the recirculation line and
also to the output liquid flow line. the
alarm is triggered when the level
decrease to the limit of these entering
pipe.. Need a sensor calibration
LT 3006 01 LIM_LL VAR  REAL 400564  11200.0 Very Low Level in Bioreactor. This alarm 1
should be linked with the bioreactor
Sensor positionning to prevent bad
mesurement.. Need a sensor calibration
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LT 3021 01 VAR  |REAL 400164 Level transmitter (capacitive) 5
LT 3021 01 AH VAR |BOOL 000248 High level on Effluent tank 2
LT 3021 01 AHH VAR |BOOL 000214 Very High level on Effluent tank 3
LT 3021 01 AL VAR |BOOL 000215 Low level in Effluent Tank 2
LT 3021 01 ALL VAR |BOOL 000216 Very Low in Effluent Tank 2
LT 3021 01 ERR VAR |BOOL 000217 SET if the wire is broken 2
LT 3021 01 LIM H VAR  REAL 400686  30.0 High level on Effluent tank 1
LT 3021 01 LIM_HH VAR |REAL 400688  |34.0 Very High level on Effluent tank 1
LT 3021 01 LIM L VAR  REAL 400690 6.0 Low level in Effluent Tank 1
LT 3021 01 LIM_LL VAR  REAL 400692 3.0 Very Low in Effluent Tank 1
LT_3021_01_MAX VAR | REAL 41.607 1
LT_3021_01_MIN VAR  |REAL 1.551 1
LT _3022_01 VAR  |REAL 400166 Level transmitter (capacitive) 0
LT 3022 01_AH VAR |BOOL 000219 High level foam alarm 0
LT 3022 01 AHH VAR |BOOL 000220 Very High level foam alarm 0
LT 3022 01 AL VAR |BOOL 000221 Low level foam alarm 0
LT 3022 01 ALL VAR |BOOL 000222 Very Low level foam alarm 0
LT 3022 01 ERR VAR |BOOL 000223 SET if the wire is broken 0
LT_Range_MAX VAR | REAL 13.7376 1
LT_Range_MIN VAR |REAL 9.9802 1
output IVAR | SECT_CTRL 0
PP_3000_01_MV VAR | BOOL 000031 Existing pump for feeding D03 from ClI 0
PP_3000_01_OP VAR | BOOL 000049 Used to start or stop the pump in manual 0
mode
PP 3003 01 DIR VAR |BOOL 000062 Used to define the direction of PP_3003_01( 0
CW/CCW)
PP 3003 01 MV1 VAR | BOOL 000045 Peristaltic Pump, variable speed. On/Off 1
PP 3003 01 _MV2 VAR | REAL 400198 Peristaltic Pump, variable speed 2
PP_3003_01_MV3 VAR | BOOL 000046 Peristaltic Pump, ROTATION DIRECTION 1
PP_3003 01_OP VAR | BOOL 000061 Used to start or stop the pump in manual 1
mode
PP 3003 01 SP VAR |REAL 400078 0.0 Used to define the speed of PP_3003_01 1
PP_3008_01_MV VAR | BOOL 000043 Peristaltic Pump (acid) 1
PP_3008_01_OP VAR | BOOL 000100 Used to start or stop the ACID pump in 6
Manual mode (If start, the valve
SV_3008_01 is automatically opened and
closed)
PP 3008 01 OP_TIME VAR | UDINT 400061 |0 Define the injection time of the ACID pump 6
in Manual mode
PP_3008_02_MV VAR | BOOL 000044 Peristaltic Pump (base) 1
PP_3008_02_OP VAR | BOOL 000101 Used to start or stop the BASE pump in 6
Manual mode(If start, the valve SV_3008_02
is automatically opened and closed)
PP 3008 02 OP_TIME VAR | UDINT 400063 |0 Define the injection time of the BASE pump 6
in Manual mode
PP 3015 01 MV VAR | BOOL 000040 Peristaltic Pump multichannel, variable 1
speed (hackwash)
PP_3015 01_OP VAR | BOOL 000187 Used to start and stop the pump in manual 1
mode
PP 3017 01 MV1 VAR | BOOL 000047 Peristaltic Pump multichannel, variable 1
speed (recirc / ON - OFF)
PP 3017 01 _MV2 VAR | REAL 400200 Peristaltic Pump multichannel, variable 2
speed (recirc)
PP_3017_01_MV3 VAR | BOOL 000048 Peristaltic Pump, ROTATION DIRECTION 1
PP_3017_01_OP VAR | BOOL 000192 Used to start or stop the peristaticr pump 1
in manual mode
PP 3017 01 ROT VAR | BOOL 000193 Used to define the Rotation direction of 0
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the peristatic pump in manual mode

PP 3017 01 SP VAR |REAL 400150 0.0 Used to define the speed of the peristatic 1
pump in manual mode

PP 3018 01 MV1 VAR | BOOL 000041 Peristaltic Pump multichannel, variable 1
speed (harvest/ ON - OFF)

PP 3018 01 _MV2 VAR | REAL 400196 Peristaltic Pump multichannel, variable 3
speed (harvest)

PP_3018 01_MV3 VAR | BOOL 000042 Peristaltic Pump, ROTATION DIRECTION 1

PP_3018 01_OP VAR | BOOL 000199 Used to start or stop the peristatic pump 1
in manual mode

PP 3018 01 ROT VAR | BOOL 000200 Used to define the Rotation direction of 0
the peristatic pump in manual mode

PP 3018 01 SP VAR |REAL 400154 |0.0 Used to define the speed of the peristatic 1
pump in manual mode

PP 3022 01 MV VAR | BOOL 000032 Peristaltic Pump multichannel, variable 0
speed Anti-foam (= future)

PP_3022_01_OP VAR | BOOL 000218 Used to start or stop the peristatic pump 0
in manual mode

PT 3003 01 VAR |REAL 400082 Pressure transmitter 5

PT 3003 01_AH VAR |BOOL 000228 High Flow on the bioreactor inlet liquid 2

PT 3003_01 AHH VAR | BOOL 000229 Very High Flow on the bioreactor inlet 2
liquid

PT 3003 01 AL VAR |BOOL 000230 Low Flow on the bioreactor inlet liquid 2

PT 3003 01 ALL VAR |BOOL 000231 Very Low Flow on the bioreactor inlet 2
liquid

PT 3003 01 ERR VAR | BOOL 000068 SET if the wire is broken 2

PT 3003 01 LIM H VAR [REAL 400534 |45.0 High Flow on the bioreactor inlet liquid 1

PT 3003 01 LIM_HH VAR |REAL 400536 |50.0 Very High Flow on the bioreactor inlet 1
liquid. The maximum admissible pressure
for the membrane has to be confirmed by
Enrique

PT 3003 01 LIM_L VAR  |REAL 400538 b.0 Low Flow on the bioreactor inlet liquid 1

PT 3003 01 LIM_LL VAR  REAL 400540 0.0 Very Low Flow on the bioreactor inlet 1
liquid. The minimum admissible pressure
for the membrane has to be confirmed by
Enrique

PT 3007 01 VAR |REAL 400102 Pressure element + transmitter 8

PT 3007_01_AH VAR |BOOL 000095 High pressure in the bioreactor 2

PT_3007_01_AHH VAR | BOOL 000096 Very High pressure in the bioreactor 2

PT 3007 01 AL VAR |BOOL 000097 as the threshold is compared to the 2
setpoint, the alarm is triggered after
Imin/. Low pressure in the bioreactor

PT 3007 01 ALL VAR |BOOL 000098 Very Low pressure in the bioreactor 2

PT 3007_01 ERR VAR | BOOL 000099 SET if the wire is broken 2

PT 3007 01 LIM H VAR [REAL 400566  {100.0 High pressure in the bioreactor. (fix 1
value)

PT_3007_01_LIM_HH VAR  |REAL 400568 200.0 Very High pressure in the bioreactor. (fix 1
value)

PT 3007 01 LIM_L VAR  |REAL 400570  }20.0 The alarm is triggered after 1min/. Low 1
pressure in the bioreactor. (Compared to
SP)

PT 3007 01 LIM_LL VAR  REAL 400572 D.0 Very Low pressure in the bhioreactor. (fix 1
value)

PT 3007 01_SP VAR |REAL 400214 (50.0 Set Point of the Controller managing the 2
hioreactor pressure

PT 3011 01 VAR |REAL 400140 Pressure transmitter 5

PT_3011_01_AH VAR | BOOL 000144 High pressure in the gas loop system 2
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PT_3011_01_AHH VAR | BOOL 000145 Very High pressure in the gas loop system 2

PT 3011 01 AL VAR |BOOL 000146 Need to be tested by sherpa. If the 2
threshold is too high, we can decrease to
30 or 20. Low pressure in the gas loop
system

PT_3011 01 ALL VAR  [BOOL 000147 Very Low pressure in the gas loop system 2

PT 3011 01 ERR VAR | BOOL 000150 SET if the wire is broken 2

PT_3011 01 _LIM_H VAR  |REAL 400614 |100.0 High pressure in the gas loop system 1

PT_3011 01 _LIM_HH VAR  |REAL 400616 |500.0 Very High pressure in the gas loop system 1

PT 3011 01 LIM_L VAR  |REAL 400618  #0.0 Need to be tested by sherpa. If the 1
threshold is too high, we can decrease to
30 or 20. Low pressure in the gas loop
system

PT_3011 01 LIM_LL VAR  REAL 400620 D.0 Very Low pressure in the gas loop system 1

REALO VAR | REAL 0.0 2

REAL1 VAR | REAL 1.0 2

SV_3001 01 A VAR |BOOL 000051 Alarm ON if SV_3001_01_MV=1 and 2
SV_3001_01_FB=0 during 5seconds

SV_3001 01 FB VAR |BOOL 100025 Temperature Control Valve Feedback 1

SV_3001 01 MV VAR | BOOL 000019 Temperature Control Valve 1

SV_3001 01 OP VAR | BOOL 000050 open / close valve SV_3001_01 1

SV_3005_01 A VAR |BOOL 000075 Alarm ON if SV_3005_01_MV=1 and 2
SV_3005_01_FB=0 during 5seconds

SV_3005 01 FB VAR |BOOL 100034 Temperature Control Valve feedback see 1
Heat exchanger (COLD)

SV_3005 01 MV VAR | BOOL 000023 Temperature Control Valve see Heat 1
exchanger (COLD)

SV_3005 01 OP VAR | BOOL 000074 Used to open or close the valve in manual 1
mode

SV_3005_02_A VAR |BOOL 000073 Alarm ON if SV_3005_02_MV=1 and 2
SV_3005_02_FB=0 during 5seconds

SV_3005 02 FB VAR |BOOL 100035 Temperature Control Valve feedbacksee Heat 1
exchanger (HOT)

SV_3005_02_ MV VAR | BOOL 000021 Temperature Control Valve see Heat 1
exchanger (HOT)

SV_3005 02 _OP VAR | BOOL 000072 Used to open or close the valve in manual 1
mode

SV_3008 01 A VAR |BOOL 000111 Set if the feed back is not detected after 2
5 seconds

SV_3008 01 FB VAR |BOOL 100027 Acid valve feedback 1

SV_3008_01_MV VAR | BOOL 000025 Acid valve 1

SV_3008 01 _OP VAR | BOOL 000245 Used to open or close the valve in manual 6
mode

SV_3008 02 A VAR |BOOL 000112 Set if the feed back is not detected after 2
5 seconds

SV_3008 02 FB VAR |BOOL 100026 Base valve feedhack 1

SV_3008_02_MV VAR | BOOL 000027 Base valve 1

SV_3008_02_OP VAR | BOOL 000246 Used to open or close the valve in manual 6
mode

SV 3011 01 A VAR |BOOL 000151 Set if the feed back is not detected after 2
5 seconds

SV 3011 01 FB VAR |BOOL 100028 Reactor venting valve feedback 1

SV 3011 01 MV VAR | BOOL 000022 Reactor venting valve 1

SV 3011 01 OP VAR | BOOL 000142 Used to open or close the valve in manual 2
mode

SV 3011 02 A VAR |BOOL 000152 Set if the feed back is not detected after 2
5 seconds

Version; 19/10/2010 18:31:37

Page: 25




Schneider Automation
Concept

Project
clil

22.10.10

table continued...

Variable list (Name: All, Type: All, DataType: All, Sorted by: nane)

Variable name Type  DOType Address Initial value CommelLt Used

SV_3011_02_Day VAR [BYTE 400272 Date of last Reset 1

SV 3011 02 FB VAR |BOOL 100030 Gas exhaust valve feedback 1

SV_3011 02_Hour VAR [BYTE 400268 Date of last Reset 1

SV_3011 02 Minute VAR YTE 100267 Date of last Reset 1

SV_3011 02 _Month VAR [BYTE 400269 Date of last Reset 1

SV_3011 02 MV VAR | BOOL 000018 Gas exhaust valve 1

SV_3011 02 OP VAR | BOOL 000143 Used to open or close the valve in manual 1
mode

SV_3011_02_OpenFreqginHour AR REAL 5

SV_3011_02_Opening_Frequency AR  REAL 400212 Display the Frequency per hour of the 2
opening valve since the last reset

SV_3011 02 Reset_Timer AR BOOL 00247 Date of last Reset 1

SV_3011 02_Second VAR [BYTE 400266 Date of last Reset 1

SV_3011 02_TotalHour AR REAL 4

SV_3011_02_TotalOpening VAR REAL 4

SV 3011 02 Year VAR  BYTE 400270 Date of last Reset 1

SV 3011 03 A VAR |BOOL 000190 Set if the feed back is not detected after 1
5 seconds / OLD NAME OF THE VALVE:
SV_3016_01

SV 3011 03 FB VAR |BOOL 100032 Gas introduction valve Feedback / OLD NAME 1
OF THE VALVE: SV_3016_01

SV_3011 03 MV VAR | BOOL 000024 Gas introduction valve / OLD NAME OF THE 1
VALVE: SV_3016_01

SV_3011 03 OP VAR | BOOL 000188 Used to open or close the valve in manual 1
mode / OLD NAME OF THE VALVE: SV_3016_01

SV_3011_Opening_Time VAR  REAL 4100210 Display the time (in second) when the 3
valve is opened since the last reset

SV 3013 01 A VAR |BOOL 000163 Set if the feed back is not detected after 2
5 seconds

SV 3013 01 FB VAR |BOOL 100036 NH4 sampling valve Feedback 4

SV_3013 01 MV VAR | BOOL 000028 NH4 sampling valve 2

SV 3013 01 OP VAR | BOOL 000157 Used to open or close the valve in manual 5
mode

SV_3013 01 R VAR |BOOL 9

SV 3013 01 S VAR |BOOL 4

SV 3013 02 A VAR |BOOL 000164 Set if the feed back is not detected after 2
5 seconds

SV_3013 02 FB VAR |BOOL 100037 N03 sampling valve Feedback 4

SV_3013 02 MV VAR | BOOL 000029 N03 sampling valve 2

SV_3013 02 _OP VAR | BOOL 000158 Used to open or close the valve in manual 5
mode

SV_3013 02 R VAR |BOOL 9

SV 3013 02_S VAR  |BOOL 4

SV 3013 03 A VAR |BOOL 000165 Set if the feed back is not detected after 2
5 seconds

SV 3013 03 FB VAR |BOOL 100038 N02 sampling valve Feedback 3

SV_3013 03 MV VAR | BOOL 000030 N02 sampling valve 2

SV_3013 03 OP VAR | BOOL 000159 Used to open or close the valve in manual 4
mode

SV_3013 03 R VAR |BOOL 6

SV 3013 03 S VAR  |BOOL 3

SV 3016 01 A VAR |BOOL 000191 Set if the feed back is not detected after 1
5 seconds / OLD NAME OF THE VALVE:
SV_3016_02

SV_3016 01 FB VAR |BOOL 100031 Gas introduction valve Feedback / OLD 1
NAME OF THE VALVE: SV_3016_02

SV_3016 01 MV VAR | BOOL 000026 Gas introduction valve / OLD NAME OF THE 1
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VALVE: SV_3016_02
SV_3016 01 OP VAR | BOOL 000189 Used to open or close the valve in manual 1
mode / OLD NAME OF THE VALVE: SV_3016_02
SV 3018 01 A VAR |BOOL 000206 Set if the feed back is not detected after 1
5 seconds
SV 3018 01 FB VAR |BOOL 100029 Reactor liquid outlet valve Feedback 1
SV_3018 01 MV VAR | BOOL 000020 Reactor liquid outlet valve 1
SV_3018 01 OP VAR | BOOL 000249 Used to open and close the valve in manual 1
mode
SV 3020 01 A VAR |BOOL 000213 Set if the feed back is not detected after 2
5 seconds
SV_3020 01 FB VAR |BOOL 100033 Temperature Control Valve Feedback 2
SV_3020 01 MV VAR | BOOL 000017 Temperature Control Valve 2
SV_3020 01 OP VAR | BOOL 000207 Used to open and close the valve in manual 1
mode
System_clock VAR  SECT_CTRL 0
SYSTEM_COLD_WARM VAR BOOL 1
SYSTEM_STATE IVAR| SECT_CTRL 0
S CL3013_NH4 000 IVAR | SFCSTEP_STATE 0
S CL3013_NH4 001 IVAR | SFCSTEP_STATE 1
S CL3013_NH4_002 IVAR | SFCSTEP_STATE 1
S CL3013_NH4_003 IVAR | SFCSTEP_STATE 1
S CL3013_NH4_004 IVAR | SFCSTEP_STATE 1
S CL3013_NH4_Calib_000 IVAR  $FCSTEP_STATE 0
S CL3013_NH4_Calib_001 IVAR  $FCSTEP_STATE 1
S CL3013_NH4_Calib_002 IVAR  $FCSTEP_STATE 1
S CL3013_NH4_Calib_003 IVAR  $FCSTEP_STATE 1
S CL3013_NH4_Stop_000 IVAR  |SFCSTEP_STATE 0
S CL3013_NH4_Stop_001 IVAR |SFCSTEP_STATE 1
S CL3013_NH4_Stop_002 IVAR |SFCSTEP_STATE 1
S CL3013_NO2_000 IVAR | SFCSTEP_STATE 0
S CL3013_NO2_001 IVAR | SFCSTEP_STATE 1
S CL3013_NO2_002 IVAR | SFCSTEP_STATE 1
S CL3013_NO2_003 IVAR | SFCSTEP_STATE 1
S CL3013_NO2_004 IVAR | SFCSTEP_STATE 1
S CL3013_NO2_Stop_000 IVAR |SFCSTEP_STATE 0
S CL3013_NO2_Stop_001 IVAR |SFCSTEP_STATE 1
S CL3013_NO2_Stop_002 IVAR |SFCSTEP_STATE 1
S CL3013_NO3_000 IVAR | SFCSTEP_STATE 0
S CL3013_NO3_001 IVAR | SFCSTEP_STATE 1
S CL3013_NO3_002 IVAR | SFCSTEP_STATE 1
S CL3013_NO3_003 IVAR | SFCSTEP_STATE 1
S CL3013_NO3_004 IVAR | SFCSTEP_STATE 1
S CL3013_NO3_Calib_000 IVAR  SFCSTEP_STATE 0
S CL3013_NO3_Calib_001 IVAR  SFCSTEP_STATE 1
S CL3013_NO3_Calib_002 IVAR  SFCSTEP_STATE 1
S CL3013_NO3_Calib_003 IVAR  SFCSTEP_STATE 1
S CL3013_NO3_Stop_000 IVAR |SFCSTEP_STATE 0
S CL3013_NO3_Stop_001 IVAR |SFCSTEP_STATE 1
S CL3013_NO3_Stop_002 IVAR |SFCSTEP_STATE 1
TT_3001_01 VAR  |REAL 400072 Temperature element + transmitter (D03) 6
TT_3001_01 AH VAR |BOOL 000052 Set point +1 °C 2
TT_3001_01_AHH VAR |BOOL 000053 Set point +2 °C 2
TT_3001_01 AL VAR  |BOOL 000054 Set point -1 °C 2
TT_3001_01 ALL VAR |BOOL 000055 Set point -2 °C 2
TT_3001 01 ERR VAR |BOOL 000056 SET if the wire is broken 2
TT 3001 01 LIM_H VAR  |REAL 400512 [1.0 High temperature in the influent Tank. 1
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Compared to the set point

TT_3001 01 LIM_HH VAR |REAL 400514 2.0 Very High temperature in the influent Tank. 1
Compared to the set point

TT 3001 01 LIM_L VAR  REAL 400516 1.0 Low Temperature in the influent Tank. 1
Compared to the set point

TT 3001 01 LIM_LL VAR  REAL 400518 120 Very Low Temperature in the influent Tank. 1
Compared to the set point

TT 3001 01 SP VAR |REAL 400074 |10.0 Temperature set point of influent tank 5

TT_3005_01 VAR  |REAL 400092 Temperature element + transmitter ( middle 6
C01)

TT_3005_01_AH VAR |BOOL 000081 Compare to the set point. High Temperature 2
on the bioreactor

TT_3005_01 AHH VAR | BOOL 000082 Compare to the set point. Very High 2
Temperature on the bioreactor

TT_3005_01_AL VAR  [BOOL 000083 Compare to the set point. High Temperature 2
on the bioreactor

TT_3005_01 ALL VAR  |BOOL 000084 Compare to the set point. Very High 2
Temperature on the bioreactor

TT_3005_01 ERR VAR |BOOL 000085 SET if the wire is broken 5

TT_3005 01 LIM_H VAR  |REAL 400546  [1.0 Compared to the set point. High 1
Temperature in the bioreactor

TT_3005_01 LIM_HH VAR  |REAL 400548 (4.0 Compared to the set point. Very High 1
Temperature in the bioreactor

TT_3005 01 LIM_L VAR  REAL 400550 1.0 Compared to the set point. High 1
Temperature in the bioreactor

TT_3005_01 LIM_LL VAR  REAL 400552 4.0 Compared to the set point. Very High 1
Temperature in the bioreactor

TT_3005_02 VAR  |REAL 400090 Temperature element + transmitter ( 7
thermost fluid jacket C01)

TT_3005_02_AH VAR |BOOL 000076 Compare to the set point. High Temperature 2
on the bioreactor Jacket

TT_3005_02_AHH VAR | BOOL 000077 Compare to the set point. Very High 2
Temperature on the bioreactor Jacket

TT_3005_02_AL VAR  [BOOL 000078 Compare to the set point. High Temperature 2
on the bioreactor Jacket

TT_3005_02_ALL VAR  |BOOL 000079 Compare to the set point. Very High 2
Temperature on the bioreactor Jacket

TT_3005_02_ERR VAR |BOOL 000080 SET if the wire is broken 3

TT_3005_02_LIM_H VAR  |REAL 400554 [1.0 Compared to the set point. High 1
Temperature in the bioreactor Jacket

TT_3005_02_LIM_HH VAR  |REAL 400556 (4.0 Compared to the set point. Very High 1
Temperature in the bioreactor Jacket

TT_3005_02_LIM_L VAR  REAL 400558 1.0 Compared to the set point. High 1
Temperature in the bioreactor Jacket

TT_3005_02_LIM_LL VAR  REAL 400560 4.0 Compared to the set point. Very High 1
Temperature in the bioreactor Jacket

TT_3005_03 VAR  |REAL 400094 Temperature element + transmitter (top C01) 3

TT_3005_03 _ERR VAR |BOOL 000086 SET if the wire is broken 6

TT_3005_04 VAR  |REAL 400096 Temperature element + transmitter (bottom 3
C01)

TT_3005_04 ERR VAR |BOOL 000087 SET if the wire is broken 6

TT_3005_AVERAGE VAR | REAL 4

TT_3005_CONTROLLED VAR | REAL 3

TT_3005_SP VAR | REAL 400088 |28.0 Used to define the temperature set point 5
of the bioreactor

TT_3008_01 VAR |REAL 400110 Temperature pH element 1
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TT_3008_01 ERR VAR |BOOL 000114 SET if the wire is broken 2
TT_3008_02 VAR |REAL 400114 Temperature pH element 1
TT_3008_02_ERR VAR |BOOL 000116 SET if the wire is broken 2
TT 3012 01 VAR |REAL 400142 Air vent cold water temperature 5
transmitter
TT_3012_01_AH VAR |BOOL 000153 High Temperature in the Gas Cooling system 2
TT_3012_01_AHH VAR | BOOL 000154 Very High Temperature in the Gas Cooling 2
system
TT_3012_01_AL VAR  [BOOL 000155 Low Temperature in the Gas Cooling system 2
TT_3012_01 ALL VAR  |BOOL 000156 Very Low Temperature in the Gas Cooling 2
system
TT 3012 01 ERR VAR |BOOL 000232 SET if the wire is broken 2
TT 3012 01 LIM_H VAR  |REAL 400622 [11.0 To be confirmed by UAB when the reactor 1
will be in nominal work. High Temperature
in the Gas Cooling system
TT_3012 01 LIM_HH VAR |REAL 400624  |20.0 To be confirmed by UAB when the reactor 1
will be in nominal work. Very High
Temperature in the Gas Cooling system
TT 3012 01 LIM_L VAR  REAL 400626  p.0 To be confirmed by UAB when the reactor 1
will be in nominal work. Low Temperature
in the Gas Cooling system
TT 3012 01 LIM_LL VAR  REAL 400628  B.0 To be confirmed by UAB when the reactor 1
will be in nominal work. Very Low
Temperature in the Gas Cooling system
TT_3020_01 VAR  |REAL 400162 Temperature element + transmitter (D04) 6
TT_3020_01_AH VAR |BOOL 000208 Compared to the set point. High 2
temperature in the effluent Tank
TT_3020_01_AHH VAR | BOOL 000209 Compared to the set point. Very High 2
temperature in the effluent Tank
TT_3020_01_AL VAR  [BOOL 000210 Compared to the set point. Low Temperature 2
in the effluent Tank
TT_3020_01 ALL VAR  |BOOL 000211 Compared to the set point. Very Low 2
Temperature in the effluent Tank
TT_3020 01 ERR VAR |BOOL 000212 SET if the wire is broken 2
TT 3020 01 LIM_H VAR  |REAL 400678  [1.0 Compared to the set point. High 1
temperature in the effluent Tank
TT_3020_01 LIM_HH VAR  |REAL 400680 (2.0 Compared to the set point. Very High 1
temperature in the effluent Tank
TT 3020 01 LIM_L VAR  REAL 400682 1.0 Compared to the set point. Low Temperature 1
in the effluent Tank
TT 3020 01 LIM_LL VAR  REAL 400684 2.0 Compared to the set point. Very Low 1
Temperature in the effluent Tank
TT 3020 01 SP VAR |REAL 400160 |10.0 Used to define the temperature set point 5
of effluent tank
TT 3023 01 VAR |REAL 400178 Mobile temperature used for sterilisation 1
TT_3023 01 ERR VAR |BOOL 000225 SET if the wire is broken 2
TT_ 3023 02 VAR |REAL 400180 Mobile temperature used for sterilisation 1
TT_3023 02_ERR VAR |BOOL 000226 SET if the wire is broken 2
TT 3023 03 VAR |REAL 400182 Mobile temperature used for sterilisation 1
TT_3023 03 ERR VAR |BOOL 000227 SET if the wire is broken 2
TT_Range_MAX VAR | REAL 150.0 7
TT_Range_MIN VAR | REAL 0.0 7
T_CL3013_NH4_001 IVAR | BOOL 2
T_CL3013_NH4_002 IVAR | BOOL 2
T_CL3013_NH4_004 IVAR | BOOL 2
T_CL3013_NH4_Calib_001 VAR BOOL 2
T_CL3013_NH4_Calib_002 VAR BOOL 2
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T_CL3013_NH4_Calib_004 IVAR  BOOL 2
T_CL3013_NH4_Stop_001 IVAR  |BOOL 2
T_CL3013_NH4_Stop_002 IVAR  |BOOL 2
T_CL3013_NO2_001 IVAR | BOOL 2
T_CL3013_NO2_Stop_001 IVAR  [BOOL 2
T_CL3013_NO2_Stop_002 IVAR  [BOOL 2
T_CL3013_NO3_001 IVAR | BOOL 2
T_CL3013_NO3_002 IVAR | BOOL 2
T_CL3013_NO3_004 IVAR | BOOL 2
T_CL3013_NO3_Calib_001 VAR BOOL 2
T_CL3013_NO3_Calib_002 VAR BOOL 2
T_CL3013_NO3_Calib_004 VAR BOOL 2
T_CL3013_NO3_Stop_001 IVAR  [BOOL 2
T_CL3013_NO3_Stop_002 IVAR  [BOOL 2
WIT_3008_01 VAR  |REAL 400116 Acid Bottle weight indicator (+ weighing 2
scale)
WIT_3008 01 AL VAR |BOOL 000107 Low Level in the ACID tank 2
WIT_ 3008 01 ALL VAR [BOOL 000108 Very Low Level in the ACID tank 2
WIT_3008 01 ERR VAR |BOOL 000117 SET if the wire is broken 2
WIT_3008_01_LIM_L VAR  REAL 400590 1.0 Low Level in the ACID tank 1
WIT 3008 01 LIM_LL VAR  REAL 400592 D5 Very Low Level in the ACID tank 1
WIT_3008_02 VAR  |REAL 400118 Base Bottle weight indicator (+ weighing 2
scale)
WIT 3008 _02_AL VAR |BOOL 000109 Low Level in the BASE tank 2
WIT 3008 _02_ALL VAR [BOOL 000110 Very Low Level in the BASE tank 2
WIT_3008_02_LIM_L VAR  REAL 400594 1.0 Low Level in the BASE tank 1
WIT 3008 02_LIM_LL VAR  REAL 400596 D.5 Very Low Level in the BASE tank 1
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AT 3008_01 FBD:Input LAG_FILTER -Bl_2 48 109,146 OUT
FBD:CL3008_Bioreactor_pH_> MOVE 11.135 20,24 IN R
Control
FBD:CL3008_Bioreactor pH_> AVERA FBI_11 136 22,10 IN] R
Control
FBD:CL3008_Bioreactor_pH_> OPMDREAL FBI_11 137 65,10 AU TO R
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL [11.253 106,224 IN1 R
Control

AT 3008 01 _ERR FBD:ERR_AI WORD_TO_BIT FBI_4 2 4421 |BIT1 1 W
FBD:ALARM_STATUS OR_BOOL 31.2 47,19 | IN7 R
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.131 5, IN R
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.132 4,15 IN1 R
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.134 4,03 IN1 R
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.139 7419 INZ R
Control

AT _3008_01_Raw FBD:Input _SCALE 2.30 88,144 Y W

AT _3008_02 FBD:Input LAG_FILTER FBI_2_47 102,138 OUT
FBD:CL3008_Bioreactor_pH_> MOVE 11.133 20,16 IN R
Control
FBD:CL3008_Bioreactor pH_> AVERA FBI_11 136 22,11 INZ R
Control
FBD:CL3008_Bioreactor_pH_> OPMDREAL FBI_11 137 65,11  MA N R
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL [11.253 106,225 IN2 R
Control

AT _3008_02_ERR FBD:ERR_AI WORD_TO_BIT FBI_4 2 4420 |BIT1 0 W
FBD:ALARM_STATUS OR_BOOL 31.2 4721 | IN9 R
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.131 58 INZ R
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.132 4,16 INZ R
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.134 4,04 INZ R
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.141 74,27 INZ R
Control

AT 3008 _02_Raw FBD:Input SCALE 2.29 88,136 Y w

AT 3009 01 FBD:Input | SCALE 2.34 84,172 Y W
FBD:CL3009_Bioreactor DO2> MOVE 112.8 19,26 IN R
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.20 5,03 IN R
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.24 3,135 IN1 R
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.28 69,99 IN1 R
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.33 70,141 IN] R
_Control
FBD:CL3009_Bioreactor DO2> AVERA ~BI_12_37 3,15 Nt R
_Control
FBD:CL3009_Bioreactor DO2> QPMDREAL FBI_12 38 7,7 AUTO R
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.68 2,182 IN1 R
_Control

AT _3009_01_AH FBD:ALARM_STATUS OR_BOOL 315 1491 | IN23 R
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Variable usage (Name: All, Type: All, DataType: All, Sorted by: name)

Variable name sed in section Type Instarjce/Network at P in
FBD:CL3009_Bioreactor DO2> ACT DIA ABI_12 86 58,90 ERR
_Control

AT _3009_01_AHH FBD:ALARM_STATUS OR_BOOL 31.2 4726 | IN14
FBD:CL3009_Bioreactor DO2> ACT DIA ABI_12 88 61,130 ERR
_Control

AT 3009 01 AL FBD:ALARM_STATUS OR_BOOL 315 14,92 | IN24
FBD:CL3009_Bioreactor DO2> ACT DIA ABI_12 90 13291  ERR
_Control

AT 3009 01 ALL FBD:ALARM_STATUS OR_BOOL 31.2 4727 | IN15
FBD:CL3009_Bioreactor DO2> ACT _DIA ABI_12_92 135,135 ER| R
_Control

AT 3009 01 ERR FBD:ERR_AI WORD_TO_BIT FBI_4 2 4425 |BIT1 5
FBD:ALARM_STATUS OR_BOOL 31.2 47,28 | IN16
FBD:CL3009_Bioreactor DO2> AND BOOL 12.3 49 INL
_Control
FBD:CL3009_Bioreactor DO2> AND BOOL .12.5 3|17 IN
_Control
FBD:CL3009_Bioreactor DO2> AND BOOL 12.7 3125 IN
_Control
FBD:CL3009_Bioreactor DO2> AND BOOL .12.39 8b,17 INR
_Control

AT _3009_02 FBD:Input | SCALE 2.33 84,165 Y
FBD:CL3009_Bioreactor DO2> MOVE 112.6 19,18 IN
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.22 3114 IN1
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.26 4151 IN1
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.31 70,119 N1
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.35 69,160 N1
_Control
FBD:CL3009 Bioreactor DO2> AVERA FBI_12 37 3p,16 INR
_Control
FBD:CL3009_Bioreactor DO2> QPMDREAL FBI_12 38 78 AN
_Control
FBD:CL3009_Bioreactor DO2> SUB_REAL 12.68 2183 INZ
_Control

AT _3009_02_AH FBD:ALARM_STATUS OR_BOOL 315 1493 | IN25
FBD:CL3009_Bioreactor DO2> ACT DIA ABI_12 87 54,109 ERR
_Control

AT _3009_02_AHH FBD:ALARM_STATUS OR_BOOL 31.2 4729 | IN17
FBD:CL3009_Bioreactor DO2> ACT DIA ABI_12 89 61,148 ERR
_Control

AT _3009_02_AL FBD:ALARM_STATUS OR_BOOL 315 14,94 | IN26
FBD:CL3009_Bioreactor DO2> ACT _DIA ABI_12 91 133112 ER| R
_Control

AT 3009 02_ALL FBD:ALARM_STATUS OR_BOOL 31.2 47,30 | IN18
FBD:CL3009_Bioreactor DO2> ACT_DIA ABI_12_93 134154 ER| R
_Control

AT _3009_02_ERR FBD:ERR_AI WORD_TO_BIT FBI_4 2 4424 |BIT1 4
FBD:ALARM_STATUS OR_BOOL 31.2 47,31 | IN19
FBD:CL3009_Bioreactor DO2> AND BOOL 12.3 4110 INP
_Control
FBD:CL3009_Bioreactor DO2> AND BOOL .12.5 3118 INP
_Control
FBD:CL3009_Bioreactor DO2> AND BOOL 12.7 326 INP
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Variable name sed in section Type Instarjce/Network at P in RIW
_Control
FBD:CL3009_Bioreactor DO2> AND BOOL .12.40 8b,25 INR
_Control
AT 3009 _LIM_H FBD:CL3009_Bioreactor DO2> GT_REAL 122 1 16,96  |IN2 R
_Control
FBD:CL3009 Bioreactor DO2> GT_REAL 12.23 14,117 INZ
_Control
AT _3009_LIM_HH FBD:CL3009_Bioreactor DO2> GT_REAL 2. 25 16,138  [IN2 R
_Control
FBD:CL3009 Bioreactor DO2> GT_REAL 12.27 14,154 INZ
_Control
AT 3009 LIM_L FBD:CL3009_Bioreactor DO2> LT _REAL n3 0 88,100 |IN2 R
_Control
FBD:CL3009 Bioreactor DO2> LT REAL 12.32 89,120  IN2
_Control
AT _3009_LIM_LL FBD:CL3009_Bioreactor DO2> LT REAL i) 34 89,142 |IN2 R
_Control
FBD:CL3009 Bioreactor DO2> LT REAL 12.36 88,161  IN2
_Control
AT 3010 01 FBD:Input | SCALE 2.32 84,158 Y
FBD:CL3010 Bioreactor EC > GT_REAL 1132 7,18 IN1
Control
FBD:CL3010 Bioreactor EC > GT_REAL /135 7,88 IN1
Control
FBD:CL3010_Bioreactor EC_ > LJT_REAL 137 75117 INL
Control
FBD:CL3010_Bioreactor EC_ > LJT_REAL 1310 76{35 IN1
Control
AT 3010 _01_AH FBD:ALARM_STATUS OR_BOOL 315 1495 | IN27 R
FBD:CL3010_Bioreactor EC_> ACT_DIA FBI_13 12 4315  ERR
Control
AT 3010 _01_AHH FBD:ALARM_STATUS OR_BOOL 31.2 47,33 | IN21 R
FBD:CL3010_Bioreactor EC_> ACT_DIA FBI_13 14 4334 ERR
Control
AT 3010 _01_AL FBD:ALARM_STATUS OR_BOOL 315 14,96 | IN28 R
FBD:CL3010_Bioreactor EC_> ACT_DIA FBI_13 16 111,15 ERR W
Control
AT 3010 01 ALL FBD:ALARM_STATUS OR_BOOL 31.2 47,34 | IN22 R
FBD:CL3010_Bioreactor EC_> ACT_DIA FBI_13 18 112,34 ERR W
Control
AT 3010 01 ERR FBD:ERR_AI WORD_TO_BIT FBI_4 2 4423 |BIT1 3 W
FBD:ALARM_STATUS OR_BOOL 31.2 47,35 | IN23 R
AT 3010 02 FBD:Input | SCALE p.31 84,151 Y
FBD:CL3010 Bioreactor EC > GT_REAL [13.4 7,25 IN1
Control
FBD:CL3010 Bioreactor EC > GT_REAL [13.6 745 IN1
Control
FBD:CL3010_Bioreactor EC > LI REAL 138 75(24 IN1
Control
FBD:CL3010_Bioreactor EC_ > LJT_REAL 1311 76(44 IN1
Control
AT _3010_02_AH FBD:ALARM_STATUS OR_BOOL 315 1497 | IN29 R
FBD:CL3010_Bioreactor EC_> ACT_DIA FBI_13 13 4324 ERR
Control
AT _3010_02_AHH FBD:ALARM_STATUS OR_BOOL 31.2 47,36 | IN24 R
FBD:CL3010_Bioreactor EC_> ACT_DIA FBI_13 15 4344 ERR
Control
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AT _3010_02_AL FBD:ALARM_STATUS OR_BOOL 315 14,98 | IN30 R
FBD:CL3010_Bioreactor EC_> ACT_DIA FBI_13 17 111,24 ERR W
Control
AT 3010 _02_ALL FBD:ALARM_STATUS OR_BOOL 31.2 47,37 | IN25 R
FBD:CL3010_Bioreactor EC_> ACT_DIA FBI_13 19 112,43 ERR W
Control
AT 3010 _02_ERR FBD:ERR_AI WORD_TO_BIT FBI_4 2 4422 |BIT1 2 W
FBD:ALARM_STATUS OR_BOOL 31.2 47,38 | IN26 R
AT 3010_LIM_H FBD:CL3010_Bioreactor EC > GI_REAL 13.2 7,19 IN2 R
Control
FBD:CL3010 Bioreactor EC > GT_REAL [13.4 7,26 INZ
Control
AT _3010_LIM_HH FBD:CL3010_Bioreactor EC > GT_REAL L3 5 7,39 IN2 R
Control
FBD:CL3010 Bioreactor EC > GT_REAL [13.6 7,46 INZ
Control
AT 3010_LIM_L FBD:CL3010_Bioreactor EC > LT _REAL AB.7 75,18 |IN2 R
Control
FBD:CL3010_Bioreactor EC > LI REAL 138 75[25 IN2
Control
AT 3010_LIM_LL FBD:CL3010_Bioreactor EC > LT _REAL AB. 10 76,36 [IN2 R
Control
FBD:CL3010_Bioreactor EC > LJT_REAL 1311 76{45 IN2
Control
AT 3013 01 FBD:CL3013_NH4_Management |GT_REAL .60.56 174 49 |IN1 R
FBD:CL3013_NH4_Management | GT_REAL .60.57 174,60  IN1 R
AT 3013 01_AH FBD:ALARM_STATUS OR_BOOL 31.6 38,72 | IN3 R
FBD:CL3013_NH4 Management | ACT_DIA FBI_60_119 209,48  ERR W
AT 3013 01_AHH FBD:ALARM_STATUS OR_BOOL 31.3 7122 | IN8 R
FBD:CL3013_NH4 Management | ACT_DIA FBI_60_120 208,57  ERR W
AT 3013 01 AL FBD:ALARM_STATUS OR_BOOL 31.6 38,73 | IN4 R
AT 3013 01 ALL FBD:ALARM_STATUS OR_BOOL 313 7123 | IN9 R
AT_3013_01_Calib_OutOfRange_A ABD:CL3013_NH4 Managem ent | AND _BOOL .60.16 61,46 N2 f
FBD:T_CL3013_NH4 001 AND_BOOL 331 64,11 [IN2 R
AT 3013 01 ERR FBD:ALARM_STATUS OR_BOOL 313 71,28 | IN14 R
AT 3013 _01_ERROR FBD:T_CL3013_NH4 001 AND_BOOL 331 64,14 | IN5 R
FBD:T_CL3013_NH4 Calib_001 AND_BOOL .38.4 4,15 N2 R
AT 3013 01_LIM_H FBD:CL3013_NH4_Management |GT_REAL .60 .56 174,50 N2 R
AT 3013 _01_LIM_HH FBD:CL3013_NH4 Management |GT_REAL 6 0.57 174,61 N2 R
AT 3013 01_Start_Analysis FBD:CL3013_SFC_CONTROL_PR> MOVE 36.7 70,26 |[OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE .36.64 60,134 | OUT W
OCEDURE
FBD:CL3013_NH4_Management | MOVE .60.18 100,46  pUT W
FBD:CL3013_NH4_Management | MOVE .60.34 67,177  pUT W
FBD:CL3013_NH4_Management | MOVE .60.39 51,84 ouT W
FBD:CL3013_NH4_Management | R_TRIG FBI_60_83 12,221 CLK R
FBD:CL3013_NH4_Management | MOVE .60.90 63,216  pUT W
FBD:T_CL3013_NH4 001 AND_BOOL 331 64,10  [IN1 R
AT 3013 01_Start_Analysis FLAG ~ FBD:CL3013_SFC_CONTRO L_PR>| MOVE .36.53 7155  |oUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE .36.68 60,158 | OUT W
OCEDURE
FBD:CL3013_NH4_Management | MOVE 60.9 59,32 ouT W
FBD:CL3013_NH4_Management | AND_BOOL .60.15 3545  |IN1 R
SFC:CL3013_NH4 TRANSITION S_CL3013_NH4_001 55 W
AT 3013 01 Start_Calibration FBD;CL3013_SFC_CONTROL_  PR>| MOVE .36.14 73,83 |OUT W
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OCEDURE
FBD:CL3013_NH4_Management | MOVE .60.30 80,133  pUT W
FBD:CL3013_NH4_Management | R_TRIG FBI_60_87 85220 CLK R
FBD:CL3013_NH4_Management | MOVE .60.93 137,215 QUT \
FBD:T_CL3013_NH4 Calib_001 WAND_BOOL .38.4 4,14 Iml R
FBD:T_CL3013_NH4 Calib_004 WAND_BOOL 40.3 09,7 IN1 R
AT 3013 01_Start_Calib_FLAG FBD:CL3013_SFC_CONTROL_P R>| MOVE .36.54 74,108 |OUT W
OCEDURE
FBD:CL3013_NH4_Management | MOVE 60.21 62,121  pUT W
FBD:CL3013_NH4_Management | AND_BOOL .60.27 41,132 N1 R
SFC:CL3013_NH4_Calib TRANSITION S _CL3013_NH4 Calib 00 1 | 55 W
AT 3013 01_Status FBD:CL3013_NH4_Management  EQ BYTE 6 0.13 9,46 IN1 R
FBD:CL3013_NH4_Management | EQ_BYTE .60.25 17,133 N1 R
FBD:CL3013_NH4_Management | EQ_BYTE .60.75 161,16 N1 R
FBD:CL3013_NH4_Management | EQ_BYTE .60.76 161,22 N1 R
FBD:CL3013_NH4_Management | NE_BYTE .60.78 12,215 IN1 R
FBD:CL3013_NH4_Management | NE_BYTE .60.85 84,214 IN1 R
FBD:T_CL3013_NH4 001 EQ_BYTE 33.3 34,19 N1 i
FBD:T_CL3013_NH4 002 EQ_BYTE 34.2 8,7 N1 R
FBD:T_CL3013_NH4 004 EQ_BYTE .35.2 6,6 N1 R
FBD:T_CL3013_NH4 Stop_001 |NE_BYTE 53.5 10,17 N1 R
FBD:T_CL3013_NH4 Stop 002 |EQ_BYTE 54.2 8,7 IN1 R
FBD:T_CL3013_NH4 Calib_001 EQ_BYTE 38.7 322 INL R
FBD:T_CL3013_NH4 Calib_002 EQ_BYTE 39.2 N IN1 R
FBD:T_CL3013_NH4 Calib_004 EQ_BYTE 40.2 8 IN1 R
AT 3013 _01_Stop_Analyzer FBD:CL3013_SFC_CONTROL_PR> M OVE .36.69 60,128 pUT W
OCEDURE
FBD:CL3013_NH4_Management | MOVE .60.33 67,172 pUT W
FBD:CL3013_NH4_Management | MOVE .60.40 76,84 ouT W
FBD:CL3013_NH4_Management | MOVE .60.49 50,201 pUT W
FBD:T_CL3013_NH4 Stop_001 |AND_BOOL 53.4 3326 IN2 R
SFC:CL3013_NH4_Stop TRANSITION S_CL3013 NH4 Stop 002 14 7 W
AT 3013 02 FBD:CL3013_NO3_Management |GT_REAL .61.65 117 34 |IN1 R
FBD:CL3013_NO3_Management | GT_REAL .61.66 117,45 N1 R
FBD:CL3013_NO3_Management | LT_REAL .61.67 164,33 IN1 R
FBD:CL3013_NO3_Management | LT_REAL .61.68 164,45 IN1 R
AT 3013 02_AH FBD:ALARM_STATUS OR_BOOL 31.6 38,74 | INS R
FBD:CL3013_NO3_Management | ACT_DIA FBI_61 98 149,32 ERR
AT 3013 02_AHH FBD:ALARM_STATUS OR_BOOL 31.3 71,24 | IN10 R
FBD:CL3013_NO3_Management | ACT_DIA FBI_61 99 149,42 ERR
AT 3013 02_AL FBD:ALARM_STATUS OR_BOOL 31.6 38,75 | IN6 R
FBD:CL3013_NO3_Management | ACT_DIA FBI_61 100 201,32 KRR W
AT 3013 02_ALL FBD:ALARM_STATUS OR_BOOL 313 7125 | IN11 R
FBD:CL3013_NO3_Management | ACT_DIA FBI_61_101 203,43 KRR W
AT_3013_02_Calib_OutOfRange_A ABD:CL3013_NO3_Managem ent |AND BOOL 61.29 56,51 N2 f
FBD:T_CL3013_NO3 001 AND_BOOL 42.4 64,22 [IN2 R
AT 3013 02_ERR FBD:ALARM_STATUS OR_BOOL 31.3 71,29 | IN15 R
AT 3013 _02_ERROR FBD:T_CL3013_NO3 001 AND_BOOL 42.4 64,25 | INS R
FBD:T_CL3013_NO3_Calib_001 |AND _BOOL 46.4 62,14 IN2 R
AT 3013 _02_LIM_H FBD:CL3013_NO3_Management |GT_REAL .61 .65 117,35 N2 R
AT 3013 _02_LIM_HH FBD:CL3013_NO3_Management | GT_REAL .6 1.66 117,46 N2 R
AT 3013 02_LIM_L FBD:CL3013_NO3_Management [LT_REAL 61 .67 164,34 N2 R
AT 3013 02_LIM_LL FBD:CL3013_NO3_Management |LT_REAL 6 168 164,46 N2 R
AT 3013 _02_Start_Analysis FBD:CL3013_SFC_CONTROL_PR> MOVE .36.20 160,26  |OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE .36.74 169,148 | OUT W
OCEDURE
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FBD:CL3013_NO3_Management | MOVE 61.15 47,163  PUT W
FBD:CL3013_NO3_Management | MOVE 6131 95,51 ouT W
FBD:CL3013_NO3_Management | MOVE .61.59 62,178  PUT W
FBD:CL3013_NO3_Management | R_TRIG FBI_61 87 89,203 CLK R
FBD:CL3013_NO3_Management | MOVE .61.95 140,198 DUT W
FBD:T_CL3013_NO3 001 AND_BOOL 42.4 6421 |[INL R
SFC:CL3013_NO3 TRANSITION S_CL3013_NO3_004 5,11 W

AT 3013 02_Start_Analysis FLAG ~ FBD:CL3013_SFC_CONTRO L_PR>| MOVE .36.56 160,52 |oUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.78 169,181 | OUT W
OCEDURE
FBD:CL3013_NO3_Management | MOVE .61.25 60,41 ouT w
FBD:CL3013_NO3_Management | AND_BOOL 61.28 31,50 IN1 R
SFC:CL3013_NO3 TRANSITION S_CL3013_NO3_001 55 W

AT 3013 _02_Start_Calibration FBD[CL3013_SFC_CONTROL_  PR>| MOVE .36.25 170,88 |OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE .36.81 194,148 | OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.83 86,134 | OUT W
OCEDURE
FBD:CL3013_NO3_Management | MOVE .61.43 69,123 PUT W
FBD:CL3013_NO3_Management | R_TRIG FBI_61 91 162,202 CLK R
FBD:CL3013_NO3_Management | MOVE .61.97 214,197 pUT W
FBD:T_CL3013_NO3_Calib_001 |AND BOOL 46.4 52,13 |m1 R
FBD:T_CL3013_NO3_Calib_004 |AND BOOL 48.3 39,9 IN1 R

AT _3013_02_Start_Calib_FLAG FBD:CL3013_SFC_CONTROL_P R>| MOVE .36.55 170,115 |OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE .36.82 198,181 | OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.84 90,158 | oUT W
OCEDURE
FBD:CL3013_NO3_Management | MOVE .61.37 51,111  puT W
FBD:CL3013_NO3_Management | AND_BOOL 61.40 24,122 N1 R
SFC:CL3013_NO3_Calib TRANSITION S_CL3013_NO3_Calib 00 1 | 55 W

AT 3013 02_Status FBD:CL3013_NO3_Management  NE_BYTE 6 118 9,220 IN1 R
FBD:CL3013_NO3_Management | EQ_BYTE 61.26 7,51 N1 f
FBD:CL3013_NO3_Management | EQ_BYTE 61.38 8,127 N1 i
FBD:CL3013_NO3_Management | EQ_BYTE 61.83 112,8 N1 i
FBD:CL3013_NO3_Management | EQ_BYTE 61.84 112,14 N1 H
FBD:CL3013_NO3_Management | NE_BYTE .61.86 89,197 IN1 R
FBD:CL3013_NO3_Management | NE_BYTE .61.90 161,196 IN1 R
FBD:T_CL3013_NO3 001 EQ _BYTE 42.3 35,30 N1 f
FBD:T_CL3013_NO3 002 EQ _BYTE 43.2 8,7 N1 R
FBD:T_CL3013_NO3 004 EQ _BYTE A44.2 6,6 N1 R
FBD:T_CL3013_NO3_Calib_001 EQ_BYTE 46.5 3124 N1 R
FBD:T_CL3013_NO3_Calib_002 EQ_BYTE A47.2 7 IN1 R
FBD:T_CL3013_NO3_Calib_004 EQ_BYTE 48.2 410 N1 R
FBD:T_CL3013_NO3_Stop_001 |NE_BYTE 50.13 7,12 IN1 R
FBD:T_CL3013_NO3_Stop 002 |EQ_BYTE 51.2 6,7 IN1 R

AT 3013 _02_Stop_Analyzer FBD:CL3013_SFC_CONTROL_PR> M OVE .36.79 169,142  pUT W
OCEDURE
FBD:CL3013_NO3_Management | MOVE .61.16 72,163 PUT W
FBD:CL3013_NO3_Management | R_TRIG FBI_61 20 53217 Q w
FBD:CL3013_NO3_Management | MOVE .61.58 62,173  pUT W
FBD:CL3013_NO3_Management | MOVE .61.64 50,201 pUT W
FBD:T_CL3013_NO3_Stop_001 |AND_BOOL 50.10 30,21 IN2 R
SFC:CL3013_NO3_Stop TRANSITION S_CL3013 _NO3_Stop_002 |4 7 W
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AT 3013 03 FBD:Input | SCALE .43 162,203 Y W
FBD:CL3013_NO2_Management | GT_REAL .62.2 137,48  IN1 A
FBD:CL3013_NO2_Management | GT_REAL .62.3 13759 N1 A

AT 3013 03_AH FBD:ALARM_STATUS OR_BOOL 31.6 38,76 | IN7 R
FBD:CL3013_NO2_Management | ACT_DIA FBI_62_60 168,46  ERR

AT 3013 03_AHH FBD:ALARM_STATUS OR_BOOL 313 71,26 | IN12 R
FBD:CL3013_NO2_Management | ACT_DIA FBI_62 61 168,56  ERR

AT 3013 03 AL FBD:ALARM_STATUS OR_BOOL 31.6 38,77 | IN8 R

AT 3013 03 ALL FBD:ALARM_STATUS OR_BOOL 313 71,27 | IN13 R

AT 3013 03_Analyzing FBD:CL3013_NO2_Management ALVBO OL FBI_62_19 144,13 |OFF R
FBD:CL3013_NO2_Management | AND_BOOL 62.25 32,71 IN2 R
FBD:CL3013_NO2_Management | OR_BOOL 62.34 25,144 N1 R
FBD:CL3013_NO2_Management | OR_BOOL .62.59 30,187 N1 R
FBD:T_CL3013_NO2_001 AND_BOOL 56.1 47,15 |IN2 R
SFC:CL3013_NO2 TRANSITION 5,6 R
SFC:CL3013_NO2 TRANSITION 5,10 R
FBD:T_CL3013_NO2_Stop_001 |OR_BOOL 58.3 26,13  IN1 H
FBD:T_CL3013_NO2_Stop_002 |AND_BOOL 59.1 12,14 INL :

AT _3013_03 Calibrating FBD:CL3013_NO2_Management ~ AND_  BOOL .62.25 32,72 |IN3 R
FBD:CL3013_NO2_Management | OR_BOOL 62.34 25,145 N2 R
FBD:CL3013_NO2_Management | OR_BOOL .62.59 30,188  [IN2 R
FBD:T_CL3013_NO2_001 AND_BOOL 56.1 47,16 |IN3 R
FBD:T_CL3013_NO2_Stop_001 |OR_BOOL 58.3 26,14 IN2 H
FBD:T_CL3013_NO2_Stop_002 |AND_BOOL 59.1 12,15 IN2 :

AT 3013 03 _ERR FBD:ERR_AI WORD_TO_BIT FBI_4 5 12321 |BIT 10 W
FBD:ALARM_STATUS OR_BOOL 313 71,30 | IN16 R

AT 3013 03 LIM_H FBD:CL3013_NO2_Management |GT_REAL 62 2 137,49 N2 R

AT 3013 03 LIM_HH FBD:CL3013_NO2_Management | GT_REAL 623 137,60 N2 R

AT 3013 03_Start_Analysis FBD:CL3013_SFC_CONTROL_PR> MOVE .36.42 241,27 |oUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR? MOVE .36.99 256,78 | OUT W
OCEDURE
FBD:CL3013_NO2_Management | MOVE .62.18 45,117 pUT W
FBD:CL3013_NO2_Management | MOVE .62.27 71,71 ouT W
FBD:CL3013_NO2_Management | MOVE .62.31 61,89 ouT W
FBD:CL3013_NO2_Management | R_TRIG FBI_62_48 32,193 CLK R
FBD:CL3013_NO2_Management | MOVE .62.56 83,188 pUT W
FBD:T_CL3013_NO2_001 AND_BOOL 56.1 47,17 |IN4 R
SFC:CL3013_NO2 TRANSITION S_CL3013_NO2_004 5,11 W

AT 3013 03 Start_Analysis FLAG ~ FBD:CL3013_SFC_CONTRO L_PR>| MOVE .36.103 256,101 |OUT W
OCEDURE
FBD:CL3013_NO2_Management | MOVE .62.6 60,48 ouT w
FBD:CL3013_NO2_Management | AND_BOOL 62.25 32,70 IN1 R

AT 3013 _03_Stop_Analyzer FBD:CL3013_SFC_CONTROL_PR> M OVE .36.104 256,72 pUT W
OCEDURE
FBD:CL3013_NO2_Management | MOVE .62.20 70,117 puT W
FBD:CL3013_NO2_Management | MOVE .62.23 52,160 PUT W
FBD:CL3013_NO2_Management | MOVE .62.30 61,84 ouT W
FBD:CL3013_NO2_Management | R_TRIG FBI_62_36 66,139 Q w
FBD:T_CL3013_NO2_Stop_001 |AND_BOOL 58.6 4122 IN2 :
SFC:CL3013_NO2_Stop TRANSITION S_CL3013_NO2_Stop_002 |4 7 W

AT 3014 01 FBD:CL3014_Biomass_Control GJI_REAL 171 19 19 IN1 R
FBD:CL3014_Biomass_Control L[ REAL 173 19|42 INL R
FBD:CL3014_Biomass_Control QT_REAL 175 18,29 IN1 R
FBD:CL3014_Biomass_Control L[ REAL 176 1854 N1 R

AT 3014 01 LIM_H FBD:CL3014_Biomass_Control GJ_REAL 1 71 19,20 [IN2 R

AT 3014 01 _LIM_HH FBD:CL3014_Biomass_Control Gl _REAL 175 18,30 N2 R
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AT 3014 01 LIM_L FBD:CL3014_Biomass_Control ~ LT| REAL Al 73 19,43 [IN2
AT 3014 01 _LIM_LL FBD:CL3014_Biomass_Control  LT| REAL .| 176 18,55 N2
BLE_3004 01 FBD:Input | SCALE 22.38 84,203 Y W
FBD:CL3004_Bioreactor Gen> SUB_REAL 125.32 71,46 INY R
eral
FBD:CL3004_Bioreactor Gen> SUB_REAL 125.33 71,52 INY R
eral
BLE_3004 01 A FBD:ALARM_STATUS OR_BOOL 311 18,26 | IN14 R
FBD:CL3004_Bioreactor Gen> ACT DIA FBI_25 36 157,46  ERR W
eral
BLE_3004 01 _ERR FBD:ERR_AI WORD_TO_BIT FBI_4 4 9422 |BIT 11 W
BLE_3004 01 LIM_H FBD:CL3004_Bioreactor Gen> GJ_REAL 25.29 95,47 N2
eral
BLE_3004 01 LIM_L FBD:CL3004_Bioreactor_Gen> LT| REAL 25.30 95,53 N2
eral
BLE_3004_01_MV1 FBD:CL3004_Bioreactor Gen> OPMDBOOL FB 1.25 3 36,8 OuT W
eral
FBD:CL3004_Bioreactor Gen> AND BOOL 25.27 12548  IN] R
eral
BLE_3004_01_MV2 FBD:output 0_SCALE FBI_3 9 3543 X
FBD:CL3004_Bioreactor Gen> QPMDREAL FBI_25 4 36,20 OouT
eral
BLE_3004 01 OP FBD:CL3004 Bioreactor Gen> OPMDBOOL FBI 253 17,11 [MAN R
eral
BLE_3004_01_SP FBD:CL3004 Bioreactor Gen> OPMDREAL FBI 25 4 17,22 |AUTO R
eral
FBD:CL3004_Bioreactor Gen> OPMDREAL FBI_25 4 17,23 MAN
eral
FBD:CL3004_Bioreactor Gen> SUB_REAL 125.32 71,47 IN2 R
eral
FBD:CL3004_Bioreactor Gen> SUB_REAL 125.33 71,53 IN2 R
eral
Clll_General_alarm_status FBD{ALARM_STATUS MQVE 313 127,46 |OUT W
FBD:ALARM_STATUS MOVE 31.15 127,59 | OUT W
FBD:ALARM_STATUS MOVE 3117 127,52 | OUT W
FBD:ALARM_STATUS MOVE 31.19 127,66 | OUT W
ClII_HighLowAlarm_status FBD:ALARM_STATUS OR_BOOL pL 7 78,69 | OUT W
FBD:ALARM_STATUS AND_BOOL 3112 98,45 | IN1 R
FBD:ALARM_STATUS AND_BOOL 3114 98,58 | INL R
FBD:ALARM_STATUS AND_BOOL 31.16 98,51 | INL R
FBD:ALARM_STATUS AND_BOOL 3118 98,65 | INL R
Clll_SC_Activate_Setting FBD}System_clock SET T[OD FBI_ 273 37,9 S PULSE |R
Clli_SysClock_Day FBD:System_clock GET_TOD FBI 27 1 16, 12 DAY W
FBD:CL3008_Bioreactor_pH_> MOVE 11.110 67,202 IN R
Control
FBD:CL3011_Gas_Loop MOVE .14.60 72,151 N
Clll_SysClock_dayofweek FBD:System_clock GET|TOD FBI| 2 71 16,10  |[D_WEEK W
Clll_SysClock_dayofweek _SET FBD:System_clock SET|TOD F Bl 27 3 37,10 D _WEEK R
Clll_SysClock_Day SET HBD:System_clock SET_TOD FBI 27 3 37,12 DAY R
Clll_SysClock_Hour FBD:System_clock GET _TOD FB| 27 1 16 14 | HOUR W
FBD:CL3008_Bioreactor_pH_> MOVE 11.108 31,227 N R
Control
FBD:CL3011_Gas_Loop MOVE 14.18 72,156 IN
Clll_SysClock_Hour_SET FBD:System_clock SET_TOD FB| 27 3 37,14 |HOUR R
ClIl_SysClock_Minute FBD:System_clock GET|TOD FBI| 27 1 16,15 | MINUTE W
FBD:CL3008_Bioreactor_pH_> MOVE 11.107 31,222 N R
Control
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FBD:CL3011_Gas_Loop MOVE 14.17 72,146 N ;
FBD:CL3011_Gas_Loop EQ_BYTE .14.30 12,187 INL R
Clll_SysClock_Minute_SET FBD:System_clock SET|TOD FBI| 273 37,15 |MINUTE R
Clll_SysClock_Month FBD:System_clock GET TOD FB| 27 1 1 6,11 | MONTH W
FBD:CL3008_Bioreactor_pH_> MOVE 11.111 67,208 IN R
Control
FBD:CL3011_Gas_Loop MOVE 14.19 72,161 N ;
Clll_SysClock_Month_SET FBD:System_clock SET_TOD FB| 2 73 37,11 [MONTH R
Clll_SysClock_Second FBD:System_clock GET TOD FB| 27 1 16,16 | SECOND W
FBD:CL3008_Bioreactor_pH_> MOVE 11.106 31217 N R
Control
FBD:CL3011_Gas_Loop MOVE 14.16 72,171 N ;
FBD:CL3011_Gas_Loop EQ_BYTE 14.32 12,193 INL R
Clll_SysClock_Second_SET FBD:System_clock SET_TOD FB|_ 273 37,16  |SECOND R
Clll_SysClock_Year FBD:System_clock GET_TOD FB[ 27 1 16 13 | YEAR W
FBD:CL3008_Bioreactor_pH_> MOVE 11.112 67,214 IN R
Control
FBD:CL3011_Gas_Loop MOVE 14.20 72,166 N ;
Clll_SysClock_Year_SET FBD:System_clock SET_TOD FB[ 27 3 37,13 |YEAR R
Clll_VeryHighLowAlarm_status FBO:ALARM_STATUS OR_BOOL 314 109,18  OQUT
FBD:ALARM_STATUS AND_BOOL 3112 98,46 | IN2 R
FBD:ALARM_STATUS AND_BOOL 3114 98,59 | IN2 R
FBD:ALARM_STATUS AND_BOOL 31,16 98,52 | IN2 R
FBD:ALARM_STATUS AND_BOOL 3118 98,66 | IN2 R
CL3000_ControlLoop_Mode FBD:CL3002_Influent_Level> EQ _INT 6.11 7,63 IN1 R
_Control
FBD:CL3002_Influent_Level> MQVE 6114 63,63  OUT W
_Control
FBD:CL3004_Bioreactor Gen> MOVE 25.10 23,38 our w
eral
CL3001_ControlLoop_Mode FBD:CL3001_Influent_Temp_> IN T _TO BOOL 5.6 18,41 IN R
Control
FBD:CL3001_Influent_Temp_> EQ_INT 5.24 4914 IN1 R
Control
FBD:CL3001_Influent_Temp_> EQ_INT 5.25 4884  IN1 R
Control
FBD:CL3001_Influent_Temp_> EQ_INT 5.26 4804 N1 R
Control
FBD:CL3001_Influent_Temp_> EQ_INT 527 48104 IN1 R
Control
FBD:CL3001_Influent_Temp_> VALVBOOL Bl 5 28 6f,12  SELE CT R
Control
FBD:CL3004_Bioreactor Gen> MOVE 25.11 23,43 our w
eral
CL3001_IMP FBD:CL3001_Influent_Temp_> PCR_SF1 FBI 5 2 1| 417 |IMP R
Control
CL3001_IMV FBD:CL3001_Influent_Temp_> PCR_SF1 FBI 5 2 3 L15  [IMV W
Control
CL3001_INIT FBD:CL3001_Influent_Temp_> PCR_SF1 FBI 5 2 1413 |INIT R
Control
FBD:CL3001_Influent_Temp_> TDF ABI 5 8 66,46 Q W
Control
CL3001_LIM FBD:CL3001_Influent_Temp_> PCR_SF1 FBI.5 2 1] 419 |LIM R
Control
CL3001_PARAPWM FBD:CL3001_Influent_Temp_> [PWM FBI 5 3 4 215 |PARA R
Control
CL3001_PCR_Flag4lnit ABD:CL3001 _Influent_Temp_> PCR S F1 FBI 5 2 1420  MAN R
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Control
FBD:CL3001_Influent_Temp_> INT_TO_BOOL 0.6 3741 our W
Control

CL3001_SF1_ERR FBD:CL3001_Influent_Temp_> PCR_SF1 B 52 31,16  |ERR W
Control

CL3001_TUNE FBD:CL3001_Influent_Temp_> RCR_SF1 tBI 5 2 14,18 | TUNE R
Control

CL3001_TUNE.TS FBD:CL3001_Influent_Temp_> SAMPLETM kBl 54 2,10 INTERVAL |R
Control

CL3001_TUNE.TS FBD:CL3001_Influent_Temp_> TOF FBI 5 8 5/ 047 |PT R
Control

CL3001_Y FBD:CL3001_Influent_Temp_> PCR_SF1 RBI_5 2 14,16  RQPY R
Control
FBD:CL3001_Influent_Temp_> PCR_SF1 RBI_5 2 314 Y W
Control

CL3003_ControlLoop_Mode FBD:CL3002_Influent_Level> EQ _INT .6.15 6,76 IN1 R
_Control
FBD:CL3002_Influent_Level> MQVE .6/18 62,16  OUT W
_Control
FBD:CL3003_Inlet_Liquid_C> ORMDREAL ABI_7_3 81,17  SELEC R
ontrol
FBD:CL3003_Inlet_Liquid_C> ORMDBOOL kBI_7_ 5 81,7 SHLEC R
ontrol
FBD:CL3003_Inlet_Liquid_C> INT_TO_BOOL 7120 2153 N R
ontrol
FBD:CL3003_Inlet_Liquid_C> EQ_INT 7.5 1986  INL R
ontrol
FBD:CL3003_Inlet_Liquid_C> EQ_INT 1.07 20,106 IN1 R
ontrol
FBD:CL3003_Inlet_Liquid_C> EQ_INT 7.0 21,128 IN1 R
ontrol
FBD:CL3003_Inlet_Liquid_C> EQ_INT .7.83 21,147 IN1 R
ontrol
FBD:CL3004_Bioreactor Gen> MOVE 25.12 23,48 our w
eral
FBD:CL3006_Bioreactor_Lev> EQ_INT 9119 18,176 IN1 R
el_Control
FBD:CL3006_Bioreactor_Lev> EQ_INT 9127 6,7 IN1 R
el_Control
FBD:CL3015_Backwashing MOVE 18.2 0,8 quT \
FBD:CL3006_Bioreactor_Lev> MPVE D.56 T ouT W
el_Control
FBD:CL3006_Bioreactor_Lev> EQ_INT 958 18,193 N1 R
el_Control
FBD:CL3006_Bioreactor_Lev> MPVE .61 77194 OUT W
el_Control

CL3003_EF1_ERR FBD:CL3003_Inlet_Liquid_C> PCR_EF1 FBLL 71 61,24  |ERR W
ontrol

CL3003_IMP FBD:CL3003_Inlet_Liquid_C> PCR_EF1 FRI_7_1 41 1,24 |IMP R
ontrol

CL3003_IMV FBD:CL3003_Inlet_Liquid_C> PCR_EF1 FRI_7_1 6 | 121 |IMV W
ontrol

CL3003_INIT FBD:CL3003_Inlet_Liquid_C> PCR_EF1 FBI 7 1 41,19 |INIT R
ontrol
FBD:CL3003_Inlet_Liquid_C> TQF FBI_7 22 7362  Q W
ontrol

CL3003_LIM FBD:CL3003_Inlet_Liquid_C> PCR_EF1 FBI_7_1 4 1,26 |LIM R
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ontrol

CL3003_PCR_Flag4lnit RBD:CL3003_Inlet_Liquid_C> PCR_E Fl FBI7_1 4131 AN R
ontrol
FBD:CL3003_Inlet_Liquid_C> INT_TO_BOOL 7120 40,53  OUT W
ontrol

CL3003_TUNE FBD:CL3003_Inlet_Liquid_C> PCR_EF1 FBI7_1 4125 | TUNE R
ontrol

CL3003_TUNE.TS FBD:CL3003_Inlet_Liquid_C> SAMPLETM FBI 72 28,11  |INTERVAL |R
ontrol

CL3003_TUNE.TS FBD:CL3003_Inlet_Liquid_C> TOF FBI_7_22 57,63 |PT R
ontrol

CL3003_Y FBD:CL3003_Inlet_Liquid_C> PQR_EF1 FBI7_1 4122 RCRY R
ontrol
FBD:CL3003_Inlet_Liquid_C> PQR_EF1 FBI7_1 6120 Y W
ontrol

CL3004_Buzzer 01 FBD:CL3004_Bioreactor Gen> MQVE 25.2 6 39,91 ouT W
eral

CL3004_ControlLoop_Mode FBD:CL3004_Bioreactor_Gen> OP MDBOOL FBI_25 3 178 SELEC R
eral
FBD:CL3004_Bioreactor Gen> QPMDREAL FBI_25 4 17,20 SELE C R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.13 23,53 our W
eral
FBD:CL3015_Backwashing MOVE .18.6 0,15 ouT ']
FBD:CL3016_Gas_Pulse MOVE .19.30 62,25 QuT
FBD:CL3016_Gas_Pulse MOVE 1931 62,18 QuT

CL3004_Emer_Button_01 FBD:CL3004 _Bioreactor_Gen> MOVE 25,10 7,37 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.11 742 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.12 47 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.13 7,62 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.14 767 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.15 7,62 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.16 7,67 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.17 7,112 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.18 41,34 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.19 41,39 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.20 4255 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.21 42,60 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.22 42,65 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.23 42,70 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.24 42,75 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.25 42,80 EN R
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eral
FBD:CL3004_Bioreactor Gen> MOVE 25.26 23,91 IN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.34 41,44 EN R
eral
FBD:CL3004_Bioreactor Gen> MOVE 25.35 4249 EN R
eral

CL3005_ControlLoop_Mode FBD:CL3004_Bioreactor Gen> MO| VE .25.14 23,58 DUT W
eral
FBD:CL3005_Bioreactor_Tem> QPMDBOOL FBI_8 16 10345 SEL EC R
p_Control
FBD:CL3005_Bioreactor Tem> INT _TO BOOL 18.46 14111 N R
p_Control
FBD:CL3005_Bioreactor Tem> HQ_INT 8.62 221143 IN1 R
p_Control
FBD:CL3005_Bioreactor Tem> HQ_INT 3.64 241165  IN1 R
p_Control
FBD:CL3005_Bioreactor Tem> HQ_INT .3.66 25/183  IN1 R
p_Control
FBD:CL3005_Bioreactor Tem> HQ_INT .3.68 23201 IN1 R
p_Control
FBD:CL3005_Bioreactor Tem> HQ_INT 3.70 124,142 IN1 R
p_Control
FBD:CL3005_Bioreactor Tem> HQ_INT 8.72 126,161 IN1 R
p_Control
FBD:CL3005_Bioreactor Tem> HQ_INT B3.74 126,178 IN1 R
p_Control
FBD:CL3005_Bioreactor Tem> HQ_INT 3.76 126,195 IN1 R
p_Control
FBD:CL3005_Bioreactor_Tem> WALVBOOL FBI_8 84 10485 SEL ECT R
p_Control
FBD:CL3005_Bioreactor_Tem> WALVBOOL FBI_8 86 100,68 SEL  ECT R
p_Control
FBD:CL3015_Backwashing MOVE 18.3 14,8 quT \
FBD:CL3016_Gas_Pulse MOVE .19.29 86,18 qQut
FBD:CL3005_Bioreactor Tem> HQ_INT 3.110 118,19 N1 R
p_Control
FBD:CL3005_Bioreactor Tem> MOVE 8.109 160,15 oUT W
p_Control
FBD:CL3005_Bioreactor Tem> HQ_INT 8111 134,41 N1 R
p_Control
FBD:CL3005_Bioreactor Tem> MOVE 8.113 177,33 oUt W
p_Control

CL3005_DECOMP2 FBD:CL3005_Bioreactor Tem> PCR_EIFL FBI 852 2290  |DECOMP R
p_Control

CL3005_ERR1 FBD:CL3005_Bioreactor_Tem> RCR_DC3 FBI.8 5 6 48,63  [ERR W
p_Control

CL3005_ERR2 FBD:CL3005_Bioreactor_Tem> RCR_EIFL ABI.8_ 52 42,86  |ERR W
p_Control

CL3005_Flag4nit FBD:CL3005_Bioreactor Tem> INT [TO_BO oL .8.46 33,111 ouUT W
p_Control
FBD:CL3005_Bioreactor Tem> PCR_EIF1 FBI_8 52 22,92 MAN R
p_Control
FBD:CL3005_Bioreactor Tem> PFCR_DC3 FBl 8 56 28,67 MAN R
p_Control

CL3005_IMP1 FBD:CL3005_Bioreactor Tem> PLR_DC3 kBI85 6 28,64 |IMP R
p_Control
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CL3005_IMP2
CL3005_IMV1
CL3005_IMV2

CL3005_INIT1

CL3005_INIT2

CL3005_LIM1

CL3005_LIM2
CL3005_PARAPWM
CL3005_PARAPWM.t_min
CL3005_PARAPWM.t_period

CL3005_RCPY2

CL3005_TUNEL.TS

CL3005_TUNEL.TS

CL3005_TUNE2.TS

CL3005_TUNE2.TS

CL3005_TUNE2.TRBF

CL3005_Y1

CL3005_Y2

FBD:CL3005_Bioreactor Tem> P
p_Control
FBD:CL3005_Bioreactor Tem> P
p_Control
FBD:CL3005_Bioreactor Tem> P
p_Control
FBD:CL3005_Bioreactor Tem> T(Q
p_Control
FBD:CL3005_Bioreactor Tem> P
p_Control
FBD:CL3005_Bioreactor Tem> T(Q
p_Control
FBD:CL3005_Bioreactor Tem> P
p_Control
FBD:CL3005_Bioreactor Tem> P
p_Control
FBD:CL3005_Bioreactor Tem> P
p_Control
FBD:CL3005_Bioreactor_Tem>
p_Control
FBD:CL3005_Bioreactor Tem> T
p_Control
FBD:CL3005_Bioreactor Tem> Tl
p_Control
FBD:CL3005_Bioreactor Tem>
p_Control
FBD:CL3005_Bioreactor Tem> §
p_Control
FBD:CL3005_Bioreactor Tem> S
p_Control
FBD:CL3005_Bioreactor Tem> T
p_Control
FBD:CL3005_Bioreactor Tem> P
p_Control
FBD:CL3005_Bioreactor Tem> T
p_Control
FBD:CL3005_Bioreactor Tem> P
p_Control
FBD:CL3005_Bioreactor Tem> S
p_Control
FBD:CL3005_Bioreactor Tem> T
p_Control
FBD:CL3005_Bioreactor Tem> §
p_Control
FBD:CL3005_Bioreactor Tem> §
p_Control
FBD:CL3005_Bioreactor Tem> §
p_Control
FBD:CL3005_Bioreactor Tem> §
p_Control
FBD:CL3005_Bioreactor Tem> P
p_Control
FBD:CL3005_Bioreactor Tem> P
p_Control
FBD:CL3005_Bioreactor Tem> P

CR_EIF1
CR DC3
CR_EIF1
F
CR_DC3
=
CR_EIF1
CR_DC3
CR_EIFL
PWM
IME_  TO_REAL
ME_TO_REAL
CR_EIF1
EL
AMPLETM
OF
CR_DC3
OF
CR_EIF1
AMPLETM
IME_TO_  REAL
UB_REAL
UB_REAL
UB_REAL
UB_REAL
CR_EIF1

CR_DC3

CR_EIF1

p_Control
FBD:CL3005_Bioreactor_Tem>

ﬂBs_REAL

F

f

F

Fh

Fh

i

]

318 52

BI85 6

318 52

1 8 48

I 8 56

1.8 49

Bl 8 52

BI85 6

-,
FBI_8 54
8.78
8.79

BL§ 52

.8.83

FB 184

B84 8

I 8 56

B84 9

Bl 8 52

FB 1853
8.59

8.27

8.29

8.31

8.33

Bl 8 52

Bl 8 56

Bl 8 52

8.81

65

65

82

88

84

97

22,87
48,61

42,84

859 INT

68,83

77,102 N

22,85
7,110 OUT

5,56

574
6,46 N
5151  INZ
6,169 N2
6,186 N2

6,203 N2

860 Y

IMP
IMV
MV

116 [0

123 (0

INIT

28,66  |LIM

22,89 |LIM

PARA

77,108 |IN

INTERVAL

49,117 |PT
8,65  TUNE

49,124 |PT

TUNE

NTERVAL

W
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p_Control
FBD:CL3005_Bioreactor Tem> SEL .8.83 12(,110 INO R
p_Control

CL3006_BioreactorLevel_SP FBD:CL3006_Bioreactor_Lev> PCR_EIFL FBI 9 2 72,19 [SP R
el_Control

CL3006_ControlLoop_Mode FBD:CL3004_Bioreactor Gen> MO| VE .25.15 23,63 DUT W
eral
FBD:CL3006_Bioreactor_Lev> OPMDREAL Bl 9 1 16,15 SHLE C R
el_Control
FBD:CL3006_Bioreactor_Lev> INT_TO_BOOL 9.3 19143 IN R
el_Control
FBD:CL3006_Bioreactor_Lev> EQ_INT 9113 11434 IN1 R
el_Control
FBD:CL3015_Backwashing MOVE 18.7 14,15 ouT ']
FBD:CL3016_Gas_Pulse MOVE .19.28 B6,25 qQut
FBD:CL3018_Outlet_liquid_> EQ[INT 21164 8,4 IN1 R
Control
FBD:CL3006_Bioreactor_Lev> EQ_INT 9148 26,126  IN1 R
el_Control
FBD:CL3006_Bioreactor_Lev> EQ_INT 9149 24,103 IN1 R
el_Control
FBD:CL3006_Bioreactor_Lev> EQ_INT 9151 29,146 IN1 R
el_Control
FBD:CL3006_Bioreactor_Lev> EQ_INT 9153 21,84 IN1 R
el_Control

CL3006_DECOMP FBD:CL3006_Bioreactor_Lev> PCR_EIF1 kBl 9.2 72,25  |DECOMP R
el_Control
FBD:CL3006_Bioreactor_Lev> PCR_IFF1 FBI_9 24 45p7  DEGO  MP R
el_Control

CL3006_ERR FBD:CL3006_Bioreactor_Lev> PCR_EIFL FBI_9 2 92,21 |ERR W
el_Control

CL3006_Flag4nit FBD:CL3006_Bioreactor_Lev> PCR |EIF1 F Bl 92 7227  MAN R
el_Control
FBD:CL3006_Bioreactor Lev> INT_TO_BOOL 9.3 38,43 OuT w
el_Control

CL3006_FLOW FBD:CL3006_Bioreactor_Lev> QPMDREAL FBIL9 1 135,15 |oUT W
el_Control
FBD:CL3018_Outlet_liquid_> SEL 21163 2514 IN1 R
Control
FBD:CL3018_Outlet_liquid_> MQVE 2[L.65 17,21 IN R
Control
FBD:CL3018_Outlet_liquid_> MQVE 2[L.66 42,29  OUT W
Control

CL3006_IFF1_ERR FBD:CL3006_Bioreactor_Lev> PCR_IFF1 FB 1.9 24 6323  ERR W
el_Control

CL3006_IFF1_IMP FBD:CL3006_Bioreactor_Lev> PCR_IFF1 FB| 1924 45,23 MP R
el_Control

CL3006_IFF1_IMV FBD:CL3006_Bioreactor_Lev> PCR_IFF1 FB| 1924 63,22 MV
el_Control
FBD:CL3006_Bioreactor_Lev> ADD _REAL 9.25 73(34 IN1 R
el_Control

CL3006_IMP FBD:CL3006_Bioreactor_Lev> PQR_EIFL FBI_9 2 7222 |IMP R
el_Control
FBD:CL3006_Bioreactor_Lev> PCR_IFFL FBI_9 24 45p5  CTRL _IMP | R
el_Control

CL3006_IMV FBD:CL3006_Bioreactor_Lev> PQR_EIFL FBI_9 2 92,19 |Imv W
el_Control
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FBD:CL3006_Bioreactor_Lev> ADD_REAL 9.25 73|35 IN2 R
el_Control

CL3006_INIT FBD:CL3006_Bioreactor Lev> PCR_EIF1 FBIL9_ 2 72,17 |INIT
el_Control
FBD:CL3006_Bioreactor_Lev> TOF FBI 95 65,48 Q W
el_Control
FBD:CL3006_Bioreactor_Lev> PCR_IFF1 FBI 9 24 45,00 INIT]
el_Control

CL3006_LIM FBD:CL3006_Bioreactor_Lev> PQR_EIF1 FBI 9 2 72,24 |LIM
el_Control

CL3006_TUNE FBD:CL3006_Bioreactor_Lev> PLCR_EIF1 FBL9 2 72,23  |TUNE
el_Control

CL3006_TUNE.TS FBD:CL3006_Bioreactor_Lev> TOF FBI.9 5 41 949 |PT
el_Control

CL3006_TUNE.TS FBD:CL3006_Bioreactor_Lev> SAMPLETM kBl 96 71,8 INTERVAL
el_Control
FBD:CL3006_Bioreactor_Lev> PCR_IFF1 FBI_9 24 45p6  CTRL _TUN
el_Control

CL3006_Y FBD:CL3006_Bioreactor_Lev> PCR_EIF1 FBIL9 2 2118 Y W
el_Control

CL3007_ERR FBD:CL3011_Gas_Loop PCR_IFL FBI_14_70 8541 E RR

CL3007_IMV FBD:CL3011_Gas_Loop PCR_IFL FBI_14_70 540 1| MV

CL3007_Pressure_Threshold FBD:CL3011_Gas_Loop GT| REAL .14.90 41,104 IN2

CL3007_PT_Value_Wanted FBD:CL3007_Bioreactor Pre> SU _REAL 10.14 83,48 N2
ssu_Control

CL3007_Y FBD:CL3011_Gas_Loop SUB_REAL 14.67 1122 INL
FBD:CL3011_Gas_Loop PCR_IF1 FBI_14 70 85,39

CL3008_ACID_BASE_DECOMP FBD:CL3008_Bioreactor pH > [PC R_IF1 FBI_11 205 19,90  DECOMP
Control

CL3008_ACID_BASE_ERR FBD:CL3008_Bioreactor pH_ > RCR_| F1 FBI_11_205 36,86 ERR
Control

CL3008_ACID_BASE_FLAGAINIT FBD:CL3008_Bioreactor pH_ >| PCR_IF1 FBI_11 205 19,91 AN
Control
FBD:CL3008_Bioreactor pH_> INT_TO_BOOL 11.209 28139 O ut
Control

CL3008_ACID_BASE_IMP FBD:CL3008_Bioreactor pH > PCR_| F1 FBI_11_205 19,87 MP
Control

CL3008_ACID_BASE_IMV FBD:CL3008_Bioreactor pH > PCR_| F1 FBI_11_205 36,85 MV
Control

CL3008_ACID_BASE_INIT FBD:CL3008_Bioreactor pH > PQR_  IF1 FBI_11 205 19,83 INIT R
Control
FBD:CL3008_Bioreactor pH_> TDF ABI_11 211 51145 Q W
Control

CL3008_ACID_BASE_LIM FBD:CL3008_Bioreactor pH > PCR_| F1 FBI_11_205 19,89 LIM
Control

CL3008_ACID_BASE_LIM.YMIN FBD:CL3008_Bioreactor_pH_> MOVE 11.215 36,165 |OUT
Control

CL3008_ACID_BASE_LIM.YMAX FBD:CL3008_Bioreactor_pH_> MOVE 11.216 36,171 |oUT
Control

CL3008_ACID_BASE_LIM.YMIN FBD:CL3008_Bioreactor_pH_> MOVE 11.218 36,177 |oUT
Control

CL3008_ACID_BASE_LIM.YMAX FBD:CL3008_Bioreactor_pH_> MOVE 11.219 36,183  |OUT
Control

CL3008_ACID_BASE_LIM.YMIN FBD:CL3008_Bioreactor_pH_> MOVE 11.221 36,189 |oUT
Control

CL3008_ACID_BASE_LIM.YMAX FBD:CL3008_Bioreactor_pH_> MOVE 11.222 36,195 |oUT
Control
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CL3008_ACID_BASE_PARAPWM FBD:CL3008_Bioreactor pH_> |P WM FBI_11 208 57,84 | PARA R
Control

CL3008_ACID_BASE_PARAPWM.t_min | FBD:CL3008 Bioreactor _pH_>| TIME_TO REAL 11.239 10,109 N f
Control

CL3008_ACID_BASE_PARAPWM.t_peri> | FBD:CL3008_Bioreact ~ or_pH_> | TIME_TO_REAL 11,240 10,115 | R

od Control

CL3008_ACID_BASE_RCPY FBD:CL3008_Bioreactor pH > PCR_ IF1 FBI_11 205 19,86  RCPY R
Control
FBD:CL3008_Bioreactor_ pH_> SEL 11.243 70117 OUT w
Control

CL3008_ACID_BASE_TUNE FBD:CL3008_Bioreactor pH_> RCR_ IF1 FBI_11 205 19,88 TUNE R
Control

CL3008_ACID_BASE_TUNE.TS FBD:CL3008_Bioreactor pH > § AMPLETM FBI_11_206 8,78 INTERVAL | R
Control

CL3008_ACID_BASE_TUNE.TS FBD:CL3008_Bioreactor pH > T| OF FBI_11 211 35,146  PT R
Control

CL3008_ACID_BASE_Y FBD:CL3008_Bioreactor pH_ > PCR_IF1 FBI_11_205 3684 W
Control
FBD:CL3008_Bioreactor pH_> MUL_REAL [11.224 22122 INY R
Control
FBD:CL3008_Bioreactor pH_> MUL_REAL [11.227 22129 INL R
Control
FBD:CL3008_Bioreactor pH_> ABS_REAL 11.242 28104 N R
Control

CL3008_Acid_Opening_Time BD:CL3008_Bioreactor_pH_> M UL_REAL 11,105 47211 OUT W
Control
FBD:CL3008_Bioreactor pH_> MUL_REAL /11,105 30211 INZ R
Control
FBD:CL3008_Bioreactor pH_> INTEGRATOR1 FBI_11 291 256, 125 Y W
Control

CL3008_Base_Opening_Time FBD:CL3008_Bioreactor pH_ > M | UL_REAL 11,104 47,205  QUT W
Control
FBD:CL3008_Bioreactor pH_> MUL_REAL [11.104 30,205 NI R
Control
FBD:CL3008_Bioreactor pH_ > INTEGRATOR1 FBI_11 286 257, 85 | Y W
Control

CL3008_CO2_DECOMP FBD:CL3008_Bioreactor pH_ > [PCR_IF1 F BI_11 232 99,155  DECOMP R
Control

CL3008_CO2_ERR FBD:CL3008_Bioreactor pH_ > PRCR_IF1 RBI_ 11 232 116,151 [ERR W
Control

CL3008_CO2_FLAGAINIT FBD:CL3008_Bioreactor pH > PCR_| F1 FBI_11 232 99,156 AN R
Control
FBD:CL3008_Bioreactor pH_> INT_TO_BOOL 11.234 105,168 out w
Control

CL3008_CO2_IMP FBD:CL3008_Bioreactor pH_> PCR_IF1 FBI. 11 232 99,152 |IMP R
Control

CL3008_CO2_IMV FBD:CL3008_Bioreactor pH_> PCR_IF1 FBI. 11 232 116,150 (IMV W
Control

CL3008_CO2_INIT FBD:CL3008_Bioreactor pH_> PGR_IF1 FBI 11 232 99,148 [INIT i
Control
FBD:CL3008_Bioreactor pH_> TDF ABI_11 236 128,174 Q W
Control

CL3008_C0O2_LIM FBD:CL3008_Bioreactor pH_> PLCR_IF1 FBI. 11 232 99,154 |LIM R
Control

CL3008_CO2_TUNE FBD:CL3008_Bioreactor pH > PCR_IF1 RBI 11 232 99,153  |TUNE R
Control

CL3008_CO2_TUNE.TS FBD:CL3008_Bioreactor pH_ > SAMPLET M FBI_11 233 86,145 |INTERVAL |R
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Control

CL3008_CO2_TUNE.TS FBD:CL3008_Bioreactor pH_> TOF FBI_ 11 236 112,175 PT R
Control

CL3008_C02_Y FBD:CL3008_Bioreactor pH_ > RCR_IF1 FBIL11 232 116,149 |Y W
Control

CL3008_ControlLoop_Mode rBD:CL3004_Bioreactor Gen> MO| VE .25.16 23,68 DUT W
eral
FBD:CL3008_Bioreactor_pH_> OPMDREAL FBI_11 57 153,145 S| ELEC R
Control
FBD:CL3008_Bioreactor_ pH_> OPMDBOOL FBI_11 60 61,113 S| ELEC R
Control
FBD:CL3008_Bioreactor_pH_> OPMDBOOL FBI_11 61 58,78 SE LEC R
Control
FBD:CL3008_Bioreactor_ pH_> EQ_INT 11.84 17287 INL R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT A1.91 173,129 IN1 R
Control
FBD:CL3008_Bioreactor_ pH_> EQ_INT 11.96 196,110 N1 R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT 11101 191,67 INL R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT 11146 230,5 IN1 R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT 11150 191,13 N1 R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT 11161 191,33 IN1 R
Control
FBD:CL3008_Bioreactor pH_> INT_TO_BOOL 11.209 9,139 IN R
Control
FBD:CL3008_Bioreactor pH_> INT_TO_BOOL 11.234 86(168 | N R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT 11.245 204,138 IN1 R
Control
FBD:CL3008_Bioreactor_ pH_> EQ_INT A1.247 200,159 N1 R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT 11.249 129,184 N1 R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT A1.251 124,202 IN1 R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT A1.277 196,96  IN1 R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT 11,283 22911 INL R
Control
FBD:CL3008_Bioreactor pH_> VALVBOOL FBI_ 11 292 163,99 S| ELECT R
Control
FBD:CL3008_Bioreactor pH_> VALVBOOL FBl 11 293 168,63 S| ELECT R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT 11.295 192,55 IN1 R
Control
FBD:CL3016_Gas_Pulse MOVE 19.27 112,18 QUT N

CL3008_DeadZone FBD:CL3008_Bioreactor pH_> ADD_REAL 1 1115 185,152 |N2
Control
FBD:CL3008_Bioreactor pH_> ADD_REAL [11.116 175,171 IN2 R
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL 11123 105,195 IN2 R
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL [11.124 10,213 IN2 R
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Control
FBD:CL3008_Bioreactor_pH_> SUB_REAL 111,194 2,38 IN2
Control
FBD:CL3008_Bioreactor pH_> ADD_REAL [11.196 2,47 INZ
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL [11.201 5,63 IN2
Control
FBD:CL3008_Bioreactor pH_> ADD_REAL 111,202 5,57 INZ
Control

CL3008_IND_Acid FBD:CL3008_Bioreactor pH_ > EQ INT 11 15 148,20 |OUT W
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.228 86,101  INJ
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.229 86,118  INJ
Control

CL3008_IND_Base FBD:CL3008_Bioreactor pH_> OR_BOOL 11 .20 168,20 OUT W
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.230 83,65 IN1
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.231 82,82 IN1
Control

CL3008_IND_CO2 FBD:CL3008_Bioreactor pH_ > OR_BOOL 1. 19 1688 |OUT W
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.237 120,141 1IN R
Control

CL3008_pHdz FBD:CL3008_Bioreactor pH_> SEL 111,204 53, 5 | ouUT W
Control
FBD:CL3008_Bioreactor pH_> PCR_IF1 FBI_11 205 19/84 PV
Control
FBD:CL3008_Bioreactor pH_> PCR_IF1 FBI_11 232 99j149 PV R
Control

CL3008_pH_AH FBD:ALARM_STATUS OR_BOOL 315 14,87 | IN19 R
FBD:CL3008_Bioreactor pH_> ACT_DIA FBI_11 300 241,140 E RR W
Control

CL3008_pH_AHH FBD:ALARM_STATUS OR_BOOL 31.2 47,13 | IN1 R
FBD:CL3008_Bioreactor pH_> ACT_DIA FBI_11 301 246,161 E RR W
Control

CL3008_pH_AL FBD:ALARM_STATUS OR_BOOL 315 14,88 | IN20 R
FBD:CL3008_Bioreactor pH_> ACT_DIA FBI_11 302 178,186 E RR W
Control

CL3008_pH_ALL FBD:ALARM_STATUS OR_BOOL 31.2 47,14 | IN2 R
FBD:CL3008_Bioreactor pH_> ACT_DIA FBI_11 303 171,204 E RR W
Control

CL3008_pH_AVERAGE FBD:CL3008_Bioreactor pH_> MOVE A1 133 36,16  |OUT W
Control
FBD:CL3008_Bioreactor_pH_> MOVE 11.135 36,24 our
Control
FBD:CL3008_Bioreactor pH_> AVERA FBI_11 136 41,5 oyt
Control
FBD:CL3008_Bioreactor_pH_> OPMDREAL FBI_11 137 5,9 OFF R
Control

CL3008_pH_Day FBD:CL3008_Bioreactor pH_> MOVE 1110 8| 3202 (oOUT W
Control

CL3008_pH_high FBD:CL3008_Bioreactor pH_> AQT DIA FBl_ 11199 5343  |ERR W
Control
FBD:CL3008_Bioreactor pH_> SEL 11.204 37,64 G
Control
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FBD:CL3008_Bioreactor_ pH_> SEL 11.226 2,109 G
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.228 86,103  IN3
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.229 86,120  IN3
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.237 120,142 N2
Control
CL3008_pH_Hour FBD:CL3008_Bioreactor_pH_> MOVE 11108 47,227 |OUT
Control
CL3008_pH_LIM_H FBD:CL3008_Bioreactor pH_> G[I_REAL A1 114 207,150 N2
Control
CL3008_pH_LIM_HH FBD:CL3008_Bioreactor pH_> G[T_REAL L 1118 202,170 N2
Control
CL3008_pH_LIM_L FBD:CL3008_Bioreactor_pH_> LT _REAL A 122 128,193 N2
Control
CL3008_pH_LIM_LL FBD:CL3008_Bioreactor_pH_> LT REAL A 1126 124,214 |N2
Control
CL3008_pH_low FBD:CL3008_Bioreactor pH_> ACT_DIA FBIL1 1198 53,34 [ERR
Control
FBD:CL3008_Bioreactor_ pH_> SEL 11.203 21,p4 G
Control
FBD:CL3008_Bioreactor pH_> SEL 11.223 2,1p2 G
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.230 83,67 IN3
Control
FBD:CL3008_Bioreactor_pH_> AND_BOOL 11.231 82,84 IN3
Control
CL3008_pH_Measurement FBD:CL3008_Bioreactor pH_> SUB_  REAL 11,113 196,146 IN1
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL 11117 188,164 IN1
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL 111,120 115,189 IN1
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL [11.125 119,207 IN1
Control
FBD:CL3008_Bioreactor_pH_> OPMDREAL FBI_11 137 84,8 oyt
Control
FBD:CL3008_Bioreactor pH_> LE_REAL .11.195 23,36 IN1
Control
FBD:CL3008_Bioreactor pH_> GE_REAL 11,197 23,45 IN1
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL [11.201 5,62 INT
Control
FBD:CL3008_Bioreactor pH_> ADD_REAL 11,202 5,56 INJ
Control
CL3008_pH_Minute FBD:CL3008_Bioreactor_pH_> MQVE A 07 47,222 |OUT
Control
CL3008_pH_Mode FBD:CL3008_Bioreactor pH_> EQ_INT 15 1328 |IN1
Control
FBD:CL3008_Bioreactor pH_> EQ_INT A111 132,14 IN1
Control
FBD:CL3008_Bioreactor pH_> EQ_INT A1.15 132,20 IN1
Control
FBD:CL3008_Bioreactor pH_> EQ_INT A1.214 4,154 IN1
Control
FBD:CL3008_Bioreactor pH_> EQ_INT A1.217 4,176 IN1
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Control
FBD:CL3008_Bioreactor pH_> EQ_INT 11.220 4,188 IN1 R
Control

CL3008_pH_Month FBD:CL3008_Bioreactor_ pH_> MOVE q111 1 83,208 |OUT W
Control

CL3008_pH_Second FBD:CL3008_Bioreactor pH_> MQVE A11 06 47217 |OUT W
Control

CL3008_pH_selector RBD:CL3008_Bioreactor pH_> OPMDREA L FBI_11 137 65,8 SELEC R
Control
FBD:CL3008_Bioreactor_ pH_> EQ_INT 11138 57,18 IN1 R
Control
FBD:CL3008_Bioreactor pH_> EQ_INT 11140 57,26 IN1 R
Control
FBD:CL3008_Bioreactor_pH_> MOVE 11.142 10519 OU w
Control l:
FBD:CL3008_Bioreactor_pH_> MOVE 11.143 106,27  OU w
Control

CL3008_pH_SP FBD:CL3008_Bioreactor pH > ADPD_REAL 1.1 15 185,151 |IN1 R
Control
FBD:CL3008_Bioreactor pH_> ADD_REAL [11.116 175,170 IN1 R
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL 11123 105,194 IN1 R
Control
FBD:CL3008_Bioreactor_pH_> SUB_REAL [11.124 10p,212 IN1 R
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL 111,194 2,37 INT R
Control
FBD:CL3008_Bioreactor pH_> ADD_REAL [11.196 2,46 IN R
Control
FBD:CL3008_Bioreactor_ pH_> SEL 11.203 21,65 INO R
Control
FBD:CL3008_Bioreactor pH_> PCR_IF1 FBI_11 205 19185 SP R
Control
FBD:CL3008_Bioreactor pH_> PCR_IF1 FBI_11 232 99j150  SP R
Control

CL3008_pH_Year FBD:CL3008_Bioreactor pH_> MOVE 11112 83,214 |0OUT W
Control

CL3008_Reset_pH_Timer FBD:CL3008_Bioreactor pH_ > R_TR G FBI_11 103 7,204 CLK R
Control
FBD:CL3008_Bioreactor pH_> INTEGRATOR1 FBI_11 286 288, 83 | MAN R
Control
FBD:CL3008_Bioreactor pH_> INTEGRATOR1 FBI_11 291 287, 123 | MAN R
Control

CL3008_SENSOR_DEVIATION_A FBD:CL3008_Bioreactor pH_ > | ACT_DIA FBI_11 304 188,222 ERR W
Control

CL3008_SENSOR_DEVIATION_LIM FBD:CL3008_Bioreactor pH >| GT_REAL .11.255 142,217 N2 H
Control
FBD:CL3008_Bioreactor pH_> MUL_REAL [11.258 130,227 IN1 R
Control

CL3009_ControlLoop_Mode FBD:CL3004_Bioreactor Gen> MO| VE .25.17 23,73 DUT W
eral
FBD:CL3009 Bioreactor DO2> INT_TO_BOOL 12.16 19,65 IN R
_Control
FBD:CL3009_Bioreactor DO2> QPMDREAL FBI_12 19 33 SEL EC R
_Control
FBD:CL3009_Bioreactor DO2> HQ_INT 12.46 17187 IN1 R
_Control
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FBD:CL3009_Bioreactor DO2> HQ_INT 12.48 17106  IN1
_Control
FBD:CL3009_Bioreactor DO2> HQ_INT 12,50 18/127  IN1
_Control
FBD:CL3009_Bioreactor DO2> HQ_INT 12,52 18/145  IN1
_Control
FBD:CL3009_Bioreactor DO2> HQ_INT .12.56 86/89 IN1
_Control
FBD:CL3009_Bioreactor DO2> HQ_INT .12.58 881109  IN1
_Control
FBD:CL3009_Bioreactor DO2> HQ_INT .12.60 90132 IN1
_Control
FBD:CL3009_Bioreactor DO2> HQ_INT 12.62 90j151 N1
_Control
FBD:CL3015_Backwashing MOVE .18.8 100,15 OUT
FBD:CL3016_Gas_Pulse MOVE .19.26 112,25 QUT N

CL3009_DO2_AVERAGE FBD:CL3009_Bioreactor_DO2> |[MOVE 12 6 35,18 joUT W
_Control
FBD:CL3009_Bioreactor DO2> MOVE 112.8 35,26 oyt
_Control
FBD:CL3009 Bioreactor DO2> AVERA FBI_12 37 54,10 ouT
_Control
FBD:CL3009_Bioreactor DO2> QPMDREAL FBI_12 38 7,6 QFF
_Control

CL3009_DO2_Measurement FBD:CL3009 Bioreactor DO2> PCR  EF1 FBI_12 9 33,40 PV R
_Control
FBD:CL3009_Bioreactor DO2> QPMDREAL FBI_12 38 6,5 aqut
_Control

CL3009_DO2_selector FBD:CL3009 Bioreactor DO2> OPMDRE AL FBI_12 38 67,5 SELEC R
_Control
FBD:CL3009_Bioreactor DO2> MOVE 112,41 116,17 oUT
_Control
FBD:CL3009_Bioreactor DO2> MOVE 112,42 117,25 oUT
_Control
FBD:CL3009_Bioreactor DO2> HQ_INT 12.43 68|16 IN1
_Control
FBD:CL3009_Bioreactor DO2> HQ_INT 12.45 68/24 IN1
_Control

CL3009_DO2_SP FBD:CL3009_Bioreactor DO2> RCR_EF1 FBIL1 2.9 3341 |SP R
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.20 5,04 INZ
_Control
FBD:CL3009_Bioreactor DO2> SUB_REAL 12.22 3115 INZ
_Control
FBD:CL3009_Bioreactor DO2> SUB_REAL 12.24 3136 INZ
_Control
FBD:CL3009_Bioreactor DO2> SUB_REAL 12.26 4152 INZ
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.28 69,100  INZ
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.31 70,120 INZ
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.33 70,142 INZ
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.35 69,161  INZ
_Control

CL3009_Flag4nit BD:CL3009_Bioreactor DO2> OR_BOOL 1 2.12 19,51 IN1

Version; 19/10/2010 18:31:37

Page: 51




Schneider Automation Project 22.10.10
Concept chl
table continued...
Variable usage (Name: All, Type: All, DataType: All, Sorted by: name)

Variable name sed in section Type Instarjce/Network at P in RIW
_Control
FBD:CL3009 Bioreactor DO2> INT_TO_BOOL 12.16 34,65 our w
_Control

CL3009_IMP FBD:CL3009_Bioreactor DO2> PCR_EF1 #BI_12_9 3344 |IMP R
_Control

CL3009_IMV FBD:CL3009_Bioreactor DO2> PCR_EF1 #BI_12_9 5341 |IMV W
_Control

CL3009_INIT FBD:CL3009_Bioreactor DO2> PQR_EF1 FBIL12. 9 3339 |INIT R
_Control
FBD:CL3009_Bioreactor DO2> TOF FBI_12 18 6%,70 Q w
_Control

CL3009_LIM FBD:CL3009_Bioreactor DO2> PLR_EF1 ABI_12 9 3346 |LIM R
_Control

CL3009_SENSOR_DEVIATION_A FBD:CL3009 Bioreactor DO2> | TON FBI_12 73 79,182 |Q W
Control

CL3009_SENSOR_DEVIATION_LIM FBD:CL3009 Bioreactor DO 2>| GT_REAL .12.69 38,175 N2 f
_Control
FBD:CL3009_Bioreactor DO2> MUL_REAL 12.70 26,185  IN] R
_Control

CL3009_TUNE FBD:CL3009_Bioreactor DO2> RCR_EF1 FBI_ 12 9 3345 |TUNE R
_Control

CL3009_TUNE.TS FBD:CL3009 Bioreactor DO2> SAMPLETM FBI 12 15 11,38 [INTERVAL |R
_Control

CL3009_TUNE.TS FBD:CL3009 Bioreactor DO2> TOF RBIL 121 8 49,71 |PT R
_Control

CL3009_Y FBD:CL3009 Bioreactor DO2> HCR_EF1 FBI_12 9 3842  RCPY R
_Control
FBD:CL3009_Bioreactor DO2> HCR_EF1 FBl 12 9 58,40 Y w
_Control

CL3011_ATM_VALVE_PWM_PARA FBD:CL3011_Gas_Loop PWM FB14 83 67,115 [PARA R

CL3011_ControlLoop_Mode rBD:CL3004_Bioreactor Gen> MO| VE .25.18 57,35 DUT W
eral
FBD:CL3011_Gas_Loop EQ_INT 147 90,120  IN1 R
FBD:CL3011_Gas_Loop OPMDREAL FBI_14 51 78,20  |SELEC R
FBD:CL3011_Gas_Loop OPMDREAL FBI_14 52 76,7 SELEC R
FBD:CL3011_Gas_Loop OPMDBOOL FBI_14 53 7,7 SELEC R
FBD:CL3011_Gas_Loop INT_TO_BOOL 14.71 3,81 | R
FBD:CL3011_Gas_Loop VALVBOOL FBI_14_127 9198  [SELECT R
FBD:CL3011_Gas_Loop VALVBOOL FBI_14 128 92,109  SELECT R
FBD:CL3015_Backwashing MOVE .18.9 123,15  OUT ']
FBD:CL3016_Gas_Pulse MOVE 19.25 13525 QUT N
FBD:CL3016_Gas_Pulse MOVE .19.64 109,63 QUT v
FBD:CL3016_Gas_Pulse MOVE .19.68 4744 QUT
FBD:CL3016_Gas_Pulse VALVBOOL FBI_19 89 138,71  $ELECT R

CL3011_DECOMP FBD:CL3011_Gas_Loop PCR_IF1 FBI_14 70 68, 45 | DECOMP R

CL3011_Flag4Init BD:CL3011_Gas_Loop PCR_IFL FBI_14 70 68,46 | MAN R
FBD:CL3011_Gas_Loop INT_TO_BOOL 14.71 42,81  QUT W

CL3011_flag_OxyPulse_ON FBD:CL3016_Gas_Pulse OPMDBOOL FBI_ 19 5 3125  [ouT W
FBD:CL3016_Gas_Pulse MOVE .19.55 B1,66 BN i

CL3011_GasMix_SP FBD:CL3011_Gas_Loop OPMDREAL FBI_14 52 76,9 AUTO R

CL3011_IMP FBD:CL3011_Gas_Loop PCR_IFL FBI_14_70 842 1| MP R

CL3011_INIT FBD:CL3011_Gas_Loop PCR_IF1 FBI_14 70 68,38 INIT R
FBD:CL3011_Gas_Loop TOF FBI_14 73 69,87 )

CL3011_LIM FBD:CL3011_Gas_Loop PCR_IFL FBI_14 70 6844 Ll IM R

CL3011_LIM.YMIN FBD:CL3011_Gas_Loop MOVE 14.95 951 QU T W

CL3011_LIM.YMAX FBD:CL3011_Gas_Loop MOVE 14.96 3962 QU T W

CL3011_N2_FQRC_MAX FBD:CL3011_Gas_Loop ADD_REAL 14.94 9,64 IN3 R

Version; 19/10/2010 18:31:37

Page: 52




Schneider Automation Project 22.10.10
Concept chl
table continued...
Variable usage (Name: All, Type: All, DataType: All, Sorted by: name)
Variable name sed in section Type Instarjce/Network at P in RIW
CL3011_SelectValue_N2 #BD:CL3011_Gas_Loop SUB_REAL 14 .68 47,22 |OUT W
FBD:CL3011_Gas_Loop LT _REAL .14.98 1513 INL R
CL3011_TUNE.TS FBD:CL3011_Gas_Loop SAMPLETM FBI_14_69 4937 |INTERVAL |R
FBD:CL3011_Gas_Loop PCR_IF1 FBI_14 70 68,43  TUNE R
CL3011_TUNE.TS FBD:CL3011_Gas_Loop TOF FBI_14 73 5388 B T R
CL3011_VALVEATM_GAIN FBD:CL3011_Gas_Loop MUL_REAL 14. 87 22,111 |IN2 R
CL3013_NH4_Analysis_Time BD:CL3013_NH4_Management E _UINT .60.2 12,19  IN1 R
FBD:CL3013_NH4_Management | SUB_UINT .60.6 62,18 IN1 R
FBD:CL3013_NH4_Management | SUB_UINT .60.6 79,18 ouT
FBD:CL3013_NH4_Management | EQ_UINT 60.7 20,31 IN1 R
FBD:CL3013_NH4_Management | MOVE 60.11 65,67 ouT W
FBD:CL3013_NH4_Management | MOVE .60.35 67,182 pUT W
FBD:CL3013_NH4_Management | NE_UINT .60.42 13,106  IN1 R
FBD:CL3013_NH4_Management | MOVE .60.68 286,46  pUT W
CL3013_NH4_Analysis_Time_CFG FBD:CL3013_NH4_Manageme nt | MOVE .60.11 49,67 N B
FBD:CL3013_NH4_Management | MOVE .60.35 51,182 N R
FBD:CL3013_NH4_Management | MOVE .60.64 259,21 N R
FBD:CL3013_NH4_Management | NE_UINT .60.66 37,46  IN2 R
FBD:CL3013_NH4_Management | MOVE .60.68 270,46 N R
FBD:CL3013_NH4_Management | MOVE .60.70 27051 N R
CL3013_NH4_Analysis_Time_CFGO FBD:CL3013_NH4_Managem ent | EQ_UINT .60.62 p37,18  IN1 R
FBD:CL3013_NH4_Management | MOVE .60.64 275,21 pUT W
FBD:CL3013_NH4_Management | NE_UINT .60.66 37,45 IN1 R
FBD:CL3013_NH4_Management | MOVE 60.70 286,51  pUT W
CL3013_NH4_Analysis_Time_loading FBD:CL3013_SFC_CONT  ROL_PRY MOVE .36.48 71,38 | OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE .36.67 60,146 | OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE .36.125 81,46 | oUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE .36.129 73,153 | OUT W
OCEDURE
FBD:CL3013_NH4_Management | R_TRIG FBI_60_10 24,66 CLK R
FBD:CL3013_NH4_Management | MOVE 60.12 55,61 ouT W
SFC:CL3013_NH4 TRANSITION S_CL3013_NH4_001 55 W
CL3013_NH4 Calibration_Time FBD:CL3013_NH4 Managemen t | EQ_UINT .60.19 P3,120 N1 R
FBD:CL3013_NH4_Management | MOVE .60.23 71,150  pUT W
FBD:CL3013_NH4_Management | MOVE .60.36 67,187 pUT W
FBD:CL3013_NH4 Management | SUB_UINT .60.46 71,104  IN1 R
FBD:CL3013_NH4_Management | SUB_UINT .60.46 88,104  QUT
FBD:CL3013_NH4_Management | MOVE 60.73 28758 pUT W
CL3013_NH4_Calibration_Time_CFG ~ FBD:CL3013_NH4 Manag ement | MOVE .60.23 55,150 IN R
FBD:CL3013_NH4_Management | MOVE .60.36 51,187 N R
FBD:CL3013_NH4_Management | MOVE .60.61 260,30 N R
FBD:CL3013_NH4_Management | NE_UINT .60.71 37,58 IN2 R
FBD:CL3013_NH4_Management | MOVE 60.73 271,58 N R
FBD:CL3013_NH4_Management | MOVE 60.74 271,63 N R
CL3013_NH4_Calibration_Time_CFGO FBD:CL3013_NH4_Mana gement | EQ_UINT .60.59 238,27  IN1 R
FBD:CL3013_NH4_Management | MOVE .60.61 276,30  pUT W
FBD:CL3013_NH4 Management | NE_UINT .60.71 p37,57 IN1 R
FBD:CL3013_NH4_Management | MOVE 60.74 287,63 pUT W
CL3013_NH4_Calib_Time_loading FBD:CL3013_SFC_CONTROL _PR>| MOVE .36.49 7396 |OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.127 87,103 | oUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.130 60,164 | OUT W
OCEDURE
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FBD:CL3013_SFC_CONTROL_PR® MOVE .36.132 73,171 | OUT W
OCEDURE
FBD:CL3013_NH4_Management | R_TRIG FBI_60_22 30,149 CLK R
FBD:CL3013_NH4_Management | MOVE 60.24 58,144  pUT W
SFC:CL3013_NH4_Calib TRANSITION S_CL3013_NH4_Calib_00 55 W
CL3013_NH4_ControlLoop_Mode FBD:CL3004_Bioreactor_Ge n>| MOVE .25.19 57,40  |OUT W
eral
FBD:CL3013_SFC_CONTROL_PRy EQ_INT .36.3 10,12 |IN1 R
OCEDURE
FBD:CL3013_SFC_CONTROL_PRy EQ_INT .36.9 10,71 |IN1 R
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.70 60,176 | OUT W
OCEDURE
FBD:CL3013_NH4_Management | EQ_INT .60.1 12,12 INL R
FBD:CL3013_NH4_Management | EQ_INT .60.14 D,52 IN1 R
FBD:CL3013_NH4_Management | EQ_INT .60.26 18,139  IN1 R
FBD:CL3013_NH4_Management | EQ_INT .60.31 12,171 IN1 R
FBD:CL3013_NH4_Management | EQ_INT .60.37 14,83 INL R
FBD:CL3013_NH4_Management | EQ_INT .60.41 13,99 INL R
FBD:CL3013_NH4_Management | EQ_INT .60.47 10,200 N1 R
FBD:CL3013_NH4_Management | VALVBOOL FBI_60_55 199,26  |SEL ECT R
FBD:CL3013_NH4_Management | EQ_INT .60.91 11,227 N1 R
FBD:CL3013_NH4_Management | EQ_INT .60.94 84,226  IN1 R
FBD:CL3013_NH4_Management | EQ_INT .60.104 94,59 INL R
FBD:CL3013_NH4_Management | MOVE .60.108 155,53  pUT \
FBD:CL3015_Backwashing MOVE 18.5 123,8 ouT ']
FBD:CL3016_Gas_Pulse MOVE .19.86 137,18 QUT N
FBD:T_CL3013_NH4 001 EQ_INT 334 0,10 IN1 R
FBD:T_CL3013_NH4 001 EQ_INT .33.6 0,19 IN1 R
FBD:T_CL3013_NH4_Stop_001 |EQ_INT 53.2 12,11 INL R
FBD:T_CL3013_NH4_Stop_001 |EQ_INT 53.3 12,25 INL R
FBD:T_CL3013_NH4 Calib_001 EQ_INT 38.8 248 IN1 R
FBD:T_CL3013_NH4 Calib_001 EQ_INT 38.10 2415 N R
CL3013_NO2_Analysis_Time FBD:CL3013_NO2_Management  EQ _UINT .62.4 17,47 INL R
FBD:CL3013_NO2_Management | MOVE .62.8 62,63 ouT w
FBD:CL3013_NO2_Management | NE_UINT 6211 0,28 IN1 R
FBD:CL3013_NO2_Management | SUB_UINT 62.15 66,26 IN1 R
FBD:CL3013_NO2_Management | SUB_UINT 62.15 83,26 OUT W
FBD:CL3013_NO2_Management | MOVE .62.32 61,95 ouT W
FBD:CL3013_NO2_Management | MOVE .62.42 252,35 PUT W
CL3013_NO2_Analysis_Time_CFG FBD:CL3013_NO2_Manageme nt | MOVE .62.8 46,63 N R
FBD:CL3013_NO2_Management | MOVE .62.32 45,95 N R
FBD:CL3013_NO2_Management | MOVE .62.39 230,20 N R
FBD:CL3013_NO2_Management | NE_UINT 62.40 203,35  IN2 R
FBD:CL3013_NO2_Management | MOVE .62.42 236,35 N R
FBD:CL3013_NO2_Management | MOVE .62.43 236,40 N R
CL3013_NO2_Analysis_Time_CFGO FBD:CL3013_NO2_Managem ent |EQ_UINT 62.37 208,17  IN1 R
FBD:CL3013_NO2_Management | MOVE .62.39 246,20  PUT W
FBD:CL3013_NO2_Management | NE_UINT 62.40 203,34 IN1 R
FBD:CL3013_NO2_Management | MOVE .62.43 252,40  pUT W
CL3013_NO2_Analysis_Time_Loading FBD:CL3013_SFC_CONT ROL_PRY MOVE .36.52 241,40 |OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.102 261,90 | oUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.112 271,96 | OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE .36.123 255,46 | OUT W
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OCEDURE
FBD:CL3013_NO2_Management | R_TRIG FBI 62 7 20,62 CLK R
FBD:CL3013_NO2_Management | MOVE .62.9 48,56 ouT w
SFC:CL3013_NO2 TRANSITION S_CL3013_NO2_001 55 W

CL3013_NO2_ControlLoop_Mode FBD:CL3004 _Bioreactor_Ge n>| MOVE .25.35 58,50  |OUT W
eral
FBD:CL3013_SFC_CONTROL_PRy EQ_INT .36.37 184,13  |IN1 R
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.105 256,107 | OUT W
OCEDURE
FBD:CL3013_NH4_Management | EQ_INT .60.114 04,79 INL R
FBD:CL3013_NH4_Management | MOVE .60.118 155,73  pUT \
FBD:CL3013_NO2_Management | EQ_INT 62.10 0,21 IN1 R
FBD:CL3013_NO2_Management | EQ_INT .62.16 8,116 INL R
FBD:CL3013_NO2_Management | VALVBOOL FBI_62_19 144,12 |SEL ECT R
FBD:CL3013_NO2_Management | EQ_INT 62.21 12,159  IN1 R
FBD:CL3013_NO2_Management | EQ_INT .62.24 B,73 IN1 R
FBD:CL3013_NO2_Management | EQ_INT .62.28 6,83 IN1 R
FBD:CL3013_NO2_Management | EQ_INT .62.33 13,139 I’El R
FBD:CL3013_NO2_Management | EQ_INT .62.49 81,199 N1 R
FBD:CL3015_Backwashing MOVE .18.24 78,8 ouT ']
FBD:CL3016_Gas_Pulse MOVE .19.88 192,18 QUT V
FBD:T_CL3013_NO2_001 EQ_INT 56.2 9,9 IN1 R
FBD:T_CL3013_NO2_001 EQ_INT 56.4 0,18 INL R
FBD:T_CL3013_NO2_Stop_001 |EQ_INT 58.2 19,8 IN1 R
FBD:T_CL3013_NO2_Stop_001 |EQ_INT 58.5 1921 N1 R

CL3013_NO3_Analysis_Time FBD:CL3013_NO3_Management E _UINT .61.2 10,24  IN1 R
FBD:CL3013_NO3_Management | SUB_UINT 61.6 65,22 IN1 R
FBD:CL3013_NO3_Management | SUB_UINT 61.6 82,22 ut
FBD:CL3013_NO3_Management | NE_UINT 61.8 11,95 IN1 R
FBD:CL3013_NO3_Management | EQ_UINT .61.23 21,40 IN1 R
FBD:CL3013_NO3_Management | MOVE .61.33 58,74 ouT w
FBD:CL3013_NO3_Management | MOVE .61.60 62,183 PUT W
FBD:CL3013_NO3_Management | MOVE 6177 286,48  PUT W

CL3013_NO3_Analysis_Time_CFG FBD:CL3013_NO3_Manageme nt | MOVE .61.33 42,74 N B
FBD:CL3013_NO3_Management | MOVE .61.60 46,183 N R
FBD:CL3013_NO3_Management | MOVE 6174 259,23 N R
FBD:CL3013_NO3_Management | NE_UINT 61.75 237,48  IN2 R
FBD:CL3013_NO3_Management | MOVE 6177 270,48 N R
FBD:CL3013_NO3_Management | MOVE .61.78 270,53 N R

CL3013_NO3_Analysis_Time_CFGO FBD:CL3013_NO3 _Managem ent | EQ_UINT 61.72 p37,20 IN1 R
FBD:CL3013_NO3_Management | MOVE 6174 275,23  PUT W
FBD:CL3013_NO3_Management | NE_UINT 61.75 37,47  INL R
FBD:CL3013_NO3_Management | MOVE .61.78 286,53  PUT W

CL3013_NO3_Analysis_Time_loading FBD:CL3013_SFC_CONT  ROL_PRY MOVE .36.51 160,39 | OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE 36.77 169,160 | OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.114 173,46 | OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE .36.118 183,166 | OUT W
OCEDURE
FBD:CL3013_NO3_Management | R_TRIG FBI_61 32 13,73 CLK R
FBD:CL3013_NO3_Management | MOVE .61.34 42,69 ouT w
SFC:CL3013_NO3 TRANSITION S_CL3013_NO3_001 55 W

CL3013_NO3_Calibration_Time FBD:CL3013_NO3_Managemen t | SUB_UINT 61.12 70,93 IN1 R
FBD:CL3013_NO3_Management | SUB_UINT 61.12 87,93 OUT W
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FBD:CL3013_NO3_Management | EQ_UINT .61.35 11,110 IN1 R
FBD:CL3013_NO3_Management | MOVE .61.54 54,148  pUT W
FBD:CL3013_NO3_Management | MOVE .61.61 62,188  PUT W
FBD:CL3013_NO3_Management | MOVE .61.81 287,60 PUT W

CL3013_NO3_Calibration_Time_CFG ~ FBD:CL3013 NO3_Manag ement | MOVE .61.54 38,148 N R
FBD:CL3013_NO3_Management | MOVE .61.61 46,188 N R
FBD:CL3013_NO3_Management | MOVE 6171 260,32 N R
FBD:CL3013_NO3_Management | NE_UINT 61.79 237,60 IN2 R
FBD:CL3013_NO3_Management | MOVE .61.81 271,60 N R
FBD:CL3013_NO3_Management | MOVE .61.82 271,65 N R

CL3013_NO3_Calibration_Time_CFGO FBD:CL3013_NO3_Mana gement | EQ_UINT .61.69 238,29  IN1 R
FBD:CL3013_NO3_Management | MOVE 6171 276,32 PUT W
FBD:CL3013_NO3_Management | NE_UINT 61.79 237,59 IN1 R
FBD:CL3013_NO3_Management | MOVE .61.82 287,65 PUT W

CL3013_NO3_Calib_Time_loading FBD:CL3013_SFC_CONTROL _PR>| MOVE .36.50 170,102 |OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR» MOVE .36.116 184,109 | OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.119 169,170 | OUT W
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.121 183,176 | OUT W
OCEDURE
FBD:CL3013_NO3_Management | R_TRIG FBI_61 53 13,147 CLK R
FBD:CL3013_NO3_Management | MOVE .61.55 45,142 PUT W
SFC:CL3013_NO3_Calib TRANSITION S_CL3013 NO3_Calib 00 1 | 55 W

CL3013_NO3_ControlLoop_Mode FBD:CL3004 _Bioreactor_Ge n>| MOVE .25.34 57,45  |OUT W
eral
FBD:CL3013_SFC_CONTROL_PRy EQ_INT .36.21 106,74  |IN1 R
OCEDURE
FBD:CL3013_SFC_CONTROL_PRy EQ_INT .36.58 97,12 |IN1 R
OCEDURE
FBD:CL3013_SFC_CONTROL_PR® MOVE .36.80 169,187 | OUT W
OCEDURE
FBD:CL3013_NH4_Management | EQ_INT .60.109 D4,69 INL R
FBD:CL3013_NH4_Management | MOVE .60.113 155,63  pUT \
FBD:CL3013_NO3_Management | EQ_INT 611 10,17 IN1 R
FBD:CL3013_NO3_Management | EQ_INT 617 11,88 IN1 R
FBD:CL3013_NO3_Management | EQ_INT 61.13 10,162 I’El R
FBD:CL3013_NO3_Management | EQ_INT 6117 10,214 IN1 R
FBD:CL3013_NO3_Management | VALVBOOL FBI_61 22 148,17 |SEL ECT R
FBD:CL3013_NO3_Management | EQ_INT 61.27 7,57 IN1 R
FBD:CL3013_NO3_Management | EQ_INT .61.39 11,134 IN1 R
FBD:CL3013_NO3_Management | EQ_INT .61.56 0,172 IN1 R
FBD:CL3013_NO3_Management | EQ_INT .61.62 10,200  IN1 R
FBD:CL3013_NO3_Management | EQ_INT .61.88 88,209 |£1 R
FBD:CL3013_NO3_Management | EQ_INT .61.92 161,208 N1 R
FBD:CL3015_Backwashing MOVE .18.23 50,8 ouT ']
FBD:CL3016_Gas_Pulse MOVE .19.87 164,18 QUT N
FBD:T_CL3013_NO3 001 EQ_INT 42.5 1514  INL R
FBD:T_CL3013_NO3 001 EQ_INT 42.8 26,23  INL R
FBD:T_CL3013_NO3_Calib_001 [EQ_INT 146.6 22,10 INL R
FBD:T_CL3013_NO3_Calib_001 [EQ_INT 146.8 22,17 INL R
FBD:T_CL3013_NO3_Stop_001 |EQ_INT 50.5 9,6 IN1 R
FBD:T_CL3013_NO3_Stop_001 |EQ_INT 50.9 9,20 IN1 R

CL3013_RecycleFlow_Flag HBD:CL3013_NH4 Management  G[l_  REAL .60.58 133,35 QUT W
FBD:CL3013_NH4_Management | AND_BOOL .60.103 108,54 N1 R
FBD:CL3013_NH4_Management | AND_BOOL .60.110 108,64 N1 R
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FBD:CL3013_NH4_Management | AND_BOOL .60.115 108,74 N1 R
FBD:T_CL3013_NH4 001 AND_BOOL 335 19,13 [IN2 R
FBD:T_CL3013_NO3 001 AND_BOOL 42.6 2517 |[IN2 R
FBD:T_CL3013_NO2_001 AND_BOOL 56.3 19,12 |IN2 R
CL3015_BACKWASHING_DURATION FBD:CL3015_Backwashing MW_UDINT 18.17 21,37 INL R
CL3015_BACKWASHING_TIME FBD:CL3015_Backwashing TOF FBI 18 15 63,28  |ET W
CL3015_ControlLoop_Mode +BD:CL3015_Backwashing ORMDBO OL FBI 18 1 8,14 SELEC R
FBD:CL3015_Backwashing OPMDBOOL FBI_18_13 8525  SELEC R
FBD:CL3015_Backwashing NT_TO BOOL .18.18 21,27 IN R
FBD:CL3015_Backwashing MOVE .18.20 7,39 ouT ']
FBD:CL3016_Gas_Pulse MOVE 19.22 159,25 QUT N
CL3016_BOTTOM_CLOSING_TIME FBD:CL3016_Gas_Pulse MUL_WDINT 19.82 53,89  INL R
CL3016_BOTTOM_CLOSING_TIMER FBD:CL3016_Gas_Pulse TOF mBI_19 46 112,85 ET W
CL3016_BOTTOM_OPENING FBD:CL3016_Gas_Pulse F_TRIG FBI_19 53 130,110 |Q W
FBD:CL3016_Gas_Pulse OR_BOOL .19.54 27,66  IN2 R
CL3016_BOTTOM_OPENING_TIME FBD:CL3016_Gas_Pulse MUL_WDINT 19.81 24,82 INL R
CL3016_BOTTOM_OPENING_TIMER FBD:CL3016_Gas_Pulse TOF BI_19_12 76,76 ET W
CL3016_ControlLoop_Mode FBD:CL3004_Bioreactor Gen> MO| VE 2521 58,61 DUT W
eral
FBD:CL3015_Backwashing MOVE .18.10 4715 OUT v
FBD:CL3016_Gas_Pulse OPMDBOOL FBI_19 5 12,25  |SELEC R
FBD:CL3016_Gas_Pulse MOVE .19.63 109,58 QUT v
FBD:CL3016_Gas_Pulse MOVE .19.67 17,39 QuT
FBD:CL3016_Gas_Pulse INT_TO_BOOL 19.79 6,73 | R
FBD:CL3016_Gas_Pulse VALVBOOL FBI_19 90 86,96 SELECT R
CL3016_OXYGENPULSE_COUNTER FBD:CL3016_Gas_Pulse ADDNT .19.56 157,104 QUT W
FBD:CL3016_Gas_Pulse ADD_INT .19.56 141,104 INL R
FBD:CL3016_Gas_Pulse LT_INT 19.60 3257 N R
FBD:CL3016_Gas_Pulse MOVE .19.62 109,53 QUT V
FBD:CL3016_Gas_Pulse MOVE .19.66 17,34 qQut
FBD:CL3016_Gas_Pulse MOVE 19.75 81,50 | R
FBD:CL3016_Gas_Pulse MOVE 19.78 B7,40 qQut
CL3016_OXYGENPULSE_NUMBER FBD:CL3016_Gas_Pulse LT_INT .19.60 32,58 IN2 R
FBD:CL3016_Gas_Pulse MOVE 19.75 47,50  QUT
CL3016_Start_OxygenPulse FBD:CL3016_Gas_Pulse R_TRIG F | BI 19 44 72,31 Q W
FBD:CL3016_Gas_Pulse OR_BOOL .19.54 27,65 N1 R
CL3016_TOP_CLOSING_TIME FBD:CL3016_Gas_Pulse MUL_UDINT 19.84 63,118 IN1 R
CL3016_TOP_CLOSING_TIMER FBD:CL3016_Gas_Pulse TOF FBI_ 19 52 112,112 |ET W
CL3016_TOP_OPENING FBD:CL3016_Gas_Pulse F_TRIG FBI_19_ 47 129,82 |Q W
FBD:CL3016_Gas_Pulse R_TRIG FBI_19 48 7,101 CLK R
CL3016_TOP_OPENING_TIME FBD:CL3016_Gas_Pulse MUL_UDINT 19.83 23,106 INL R
CL3016_TOP_OPENING_TIMER FBD:CL3016_Gas_Pulse TOF FBI_19 50 71,102 [ET W
CL3017_ControlLoop_Mode FBD:CL3004_Bioreactor Gen> MO| VE .25.22 58,66 DUT W
eral
FBD:CL3015_Backwashing MOVE 18.11 09,8 ouT ']
FBD:CL3016_Gas_Pulse MOVE 19.23 19,18 QUT v
FBD:CL3017_Liquid_Recircu> OPMDREAL FBI_20 4 54,9 SELEC R
lation
FBD:CL3017_Liquid_Recircu> OPMDBOOL FBI_20 6 56,26  SELE C R
lation
FBD:CL3017_Liquid_Recircu> INT_TO_BOOL 208 19p1 N R
lation
FBD:CL3017_Liquid_Recircu> EQ_INT 20.25 2319 INL R
lation
FBD:CL3017_Liquid_Recircu> EQ_INT 20.26 21,101 INL R
lation
FBD:CL3017_Liquid_Recircu> EQ_INT 2(.28 11479 IN1 R
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lation
FBD:CL3017_Liquid_Recircu> EQ_INT 20.30 115(103 IN1 R
lation
FBD:CL3006_Bioreactor_Lev> MPVE .62 77199  ouT
el_Control

CL3017_ERR FBD:CL3017_Liquid_Recircu> PCR_SF1 FBI_20 1 39,14 |ERR W
lation

CL3017_Flag4nit BD:CL3017_Liquid_Recircu> PCR_|SF1 FB 1201 22,18 AN R
lation
FBD:CL3017_Liquid_Recircu> INT_TO_BOOL 20.8 3861l OUT W
lation

CL3017_FLOW_SP FBD:CL3017_Liquid_Recircu> PCR_SF1 kB 201 22,13 |SP R
lation
FBD:CL3017_Liquid_Recircu> SUB_REAL 20.11 3,72 IN2 R
lation
FBD:CL3017_Liquid_Recircu> SUB_REAL 20.13 95,74 IN2 R
lation
FBD:CL3017_Liquid_Recircu> SUB_REAL 20.15 4,94 IN2 R
lation
FBD:CL3017_Liquid_Recircu> SUB_REAL 20.17 9507 N2 R
lation

CL3017_IMP FBD:CL3017_Liquid_Recircu> PQR_SF1 FBI_20 1 22,15 |IMP R
lation

CL3017_IMV FBD:CL3017_Liquid_Recircu> PQR_SF1 FBI_20 1 39,13 |Imv W
lation

CL3017_INIT FBD:CL3017_Liquid_Recircu> PCR_SF1 FB|_20_ 1 22,11 |INIT R
lation
FBD:CL3017_Liquid_Recircu> TOF FBI_20_10 6357 Q W
lation

CL3017_LIM FBD:CL3017_Liquid_Recircu> PGR_SF1 FBI_20 1 22,17 |LIM R
lation

CL3017_TUNE FBD:CL3017_Liquid_Recircu> PCR_SF1 FBlL 20 1 22,16 |TUNE R
lation

CL3017_TUNE.TS FBD:CL3017_Liquid_Recircu> SAMPLETM RBI 20 3 3,10 INTERVAL (R
lation

CL3017_TUNE.TS FBD:CL3017_Liquid_Recircu> TQF FBIL 201 0 4758  |PT R
lation

CL3017_Y FBD:CL3017_Liquid_Recircu> PCR_SF1 FBI_20 1 22114 RCPY
lation
FBD:CL3017_Liquid_Recircu> PCR_SF1 FBI_20 1 912 Y W
lation

CL3018_Auto_Mode_Forced FBD:CL3006_Bioreactor Lev> EQ|  _INT 9.13 130,34 QUT \V
el_Control

CL3018_ControlLoop_Mode FBD:CL3004_Bioreactor Gen> MO| VE .25.23 58,71 DUT W
eral
FBD:CL3006_Bioreactor_Lev> MPVE D.15 150,37 ouT
el_Control
FBD:CL3015_Backwashing MOVE 18.12 33,8 ouT
FBD:CL3016_Gas_Pulse MOVE 19.24 p43,18  QUT N
FBD:CL3018_Outlet_liquid_> OPMDBOOL FBI_21 4 5931  SELE C R
Control
FBD:CL3018_Outlet_liquid_> INT_TO_BOOL 216 2050 N R
Control
FBD:CL3018_Outlet_liquid_> EQ[INT 21435 24,8 IN1 R
Control
FBD:CL3018_Outlet_liquid_> EQ[INT 2147 101,83  INL R

Control
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FBD:CL3018_Outlet_liquid_> EQ[INT 21152 25,108  IN1 R
Control
FBD:CL3018_Outlet_liquid_> EQ[INT 21157 104,108 IN1 R
Control
FBD:CL3018_Outlet_liquid_> OPMDREAL FBI 21 62 8319 SEIE C R
Control
FBD:CL3018_Outlet_liquid_> VALVBOOL FBI 21 70 11414 SE LECT R
Control
FBD:CL3021 Effluent_Level ~ EQ INT 234 7,66 IN1 R
FBD:CL3021 Effluent_Level ~MQVE 237 63,66  OUT W

CL3018_EF1_SP_CSTR FBD:CL3006_Bioreactor Lev> PCR EIF 1 FBI 9 2 7220  RCPY R
el_Control
FBD:CL3018_Outlet_liquid_> PCR_EF1 FBI 21 61 7414 SP_C STR | W
Control

CL3018_ERR FBD:CL3018_Outlet liquid_> PCR_EF1 FBIL 216 1 74,16 |ERR W
Control

CL3018_Flag4Init BD:CL3018_Outlet_liquid_> INT_TO_BO oL 21.6 39,51 DUT W
Control
FBD:CL3018_Outlet_liquid_> PCR_EF1 FBI 21 61 5423  MAN R
Control

CL3018_FLOW_SP FBD:CL3018_Outlet_liquid_> SUB REAL 1 31 4,76 IN2 R
Control
FBD:CL3018_Outlet_liquid_> SUB_REAL 21.45 82,18 IN2 R
Control
FBD:CL3018_Outlet_liquid_> SUB_REAL 21.50 5101 IN2 R
Control
FBD:CL3018_Outlet_liquid_> SUB_REAL .21.55 85,103  IN2 R
Control
FBD:CL3018_Outlet_liquid_> SEL 21163 25,1 INO R
Control
FBD:CL3018_Outlet_liquid_> MQVE 2[L.65 3321 OUT W
Control
FBD:CL3018_Outlet_liquid_> MQVE 21.66 26,29 N R
Control

CL3018_IMP FBD:CL3018_Outlet liquid_> PCR_EF1 FB| 21 6 1 54,16  |IMP R
Control

CL3018_IMV FBD:CL3018_Outlet liquid_> PCR_EF1 FB| 21 6 1 7413 [IMV W
Control

CL3018_INIT FBD:CL3018_Outlet_liquid_> TOF FBI |21 8 64, 57 | Q W
Control
FBD:CL3018_Outlet_liquid_> PCR_EF1 FBI 21 61 54,11 INIT R
Control

CL3018_LIM FBD:CL3018_Outlet liquid_> PCR_EF1 FBl 21 6 1 54,18  |LIM R
Control

CL3018_TUNE.TS FBD:CL3018 Outlet_liquid > TOF FB| 21 8 4858 |PT R
Control

CL3018_TUNE.TS FBD:CL3018 Outlet_liquid > SAMPLETM FBI 21 60 39,5 INTERVAL |R
Control
FBD:CL3018_Outlet_liquid_> PCR_EF1 FBI 21 61 54,17 TUNE R
Control

CL3018_Y FBD:CL3018_Outlet_liquid > PCR_EF1 FBI 21 61 54,14 RCPY R
Control
FBD:CL3018_Outlet_liquid_> PCR_EF1 FBI 21 61 412 Y W
Control

CL3020_ControlLoop_Mode FBD:CL3004_Bioreactor Gen> MO| VE .25.24 58,76 DUT W
eral
FBD:CL3020_Effluent_Tempe> IITJT_TO_BOOL £2.6 2242 N R

Version; 19/10/2010 18:31:37

Page: 59




Schneider Automation
Concept

Project
clil

22.10.10

table continued...

Variable usage (Name: All, Type: All, DataType: All, Sorted by: name)

Variable name sed in section Type Instarjce/Network at P in RIW
rature
FBD:CL3020_Effluent_Tempe> EQ_INT 22.19 3887 N1 R
rature
FBD:CL3020_Effluent_Tempe> EQ_INT 2221 35/102  INL R
rature
FBD:CL3020_Effluent_Tempe> EQ_INT 22,24 39,125  INL R
rature
FBD:CL3020_Effluent_Tempe> EQ_INT .22.26 36,146 INL R
rature
FBD:CL3020_Effluent_Tempe> VALVBOOL FBI_22 28 ™13  SEL ECT R
rature

CL3020_IMP FBD:CL3020_Effluent_Tempe> PLR_SF1 ABI_22_2 18,18 |IMP R
rature

CL3020_IMV FBD:CL3020_Effluent_Tempe> PLR_SF1 ABI_22_2 35,16 |IMV W
rature

CL3020_INIT FBD:CL3020_Effluent_Tempe> PQR_SF1 FBI 22 2 18,14 |INIT R
rature
FBD:CL3020_Effluent_Tempe> TOF RBI 22 8 7248 Q
rature

CL3020_LIM FBD:CL3020_Effluent_Tempe> PCR_SF1 FBI_22 2 18,20 |LIM R
rature

CL3020_PARAPWM FBD:CL3020_Effluent_Tempe> [PWM FBI_22 4 46,16 | PARA R
rature

CL3020_PCR_Flag4lnit RBD:CL3020_Effluent_Tempe> PCR_S F1 FBI_22 2 18,21  MAN R
rature
FBD:CL3020_Effluent_Tempe> INT_TO_BOOL £2.6 4142 our
rature

CL3020_SF1_ERR FBD:CL3020_Effluent_Tempe> HCR_SF1 EBl_ 222 3517  |ERR W
rature

CL3020_TUNE.TS FBD:CL3020_Effluent_Tempe> SAMPLETM FBI 221 6,11 INTERVAL (R
rature
FBD:CL3020_Effluent_Tempe> PCR_SF1 kBI_22 2 18,19  TUNE
rature

CL3020_TUNE.TS FBD:CL3020_Effluent_Tempe> TOF ABI_22 8 56,49 | PT R
rature

CL3020_Y FBD:CL3020_Effluent_Tempe> PCR_SF1 kBI_22 2 18,17 RQPY
rature
FBD:CL3020_Effluent_Tempe> PCR_SF1 kBI_22 2 3p15 Y
rature

CL3022_ControlLoop_Mode FBD:CL3004_Bioreactor Gen> MO| VE .25.25 58,81 DUT W
eral

CL_3009_ERR FBD:CL3009 Bioreactor DO2> RCR_EF1 FBIL12. 9 5344  |ERR W
_Control

CP_3005_01_MV FBD:CL3005_Bioreactor Tem> QPMDBOOL FBI_ 8_16 122,45 |OUT W
p_Control

CP_3005_01_OP FBD:CL3005_Bioreactor Tem> QPMDBOOL FBI_ 8 16 103,48  |MAN R
p_Control

DPT_3007_01 FBD:Input _SCALE 2.21 88,79 Y
FBD:CL3007_Bioreactor Pre> GJ_REAL 0.2 12,25 IN1 R
ssu_Control
FBD:CL3007_Bioreactor Pre> GJ_REAL 0.4 12,35 IN1 R
ssu_Control
FBD:CL3007_Bioreactor Pre> LT REAL A0.7 13,48 IN1 R
ssu_Control
FBD:CL3007_Bioreactor Pre> LT REAL 10.9 13,58 IN1 R
ssu_Control

DPT_3007_01_AH FBD:ALARM_STATUS OR_BOOL 315 14,83 | IN15 R
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FBD:CL3007_Bioreactor Pre> ACT DIA FBI_10 22 46,23 ERR
ssu_Control

DPT_3007_01_AHH FBD:ALARM_STATUS OR_BOOL Kin 18,39 | IN27 R
FBD:CL3007_Bioreactor Pre> ACT _DIA FBI_10 23 46,83 ERR
ssu_Control

DPT_3007_01_AL FBD:ALARM_STATUS OR_BOOL 315 14,84 | IN16 R
FBD:CL3007_Bioreactor Pre> ACT DIA FBI_10 24 45,46 ERR
ssu_Control

DPT_3007_01_ALL FBD:ALARM_STATUS OR_BOOL Kin 18,40 | IN2 8 R
FBD:CL3007_Bioreactor Pre> ACT DIA FBI_10 25 46,66 ERR
ssu_Control

DPT_3007_01_ERR FBD:ERR_AI WORD_TO_BIT FBI_4 1 17,20 | BIT 10 W
FBD:ALARM_STATUS OR_BOOL 311 18,41 | IN29 R

DPT_3007_01_LIM_H FBD:CL3007_Bioreactor_Pre> GT_REAL 10.2 12,26 N2
ssu_Control

DPT_3007_01_LIM_HH FBD:CL3007_Bioreactor Pre> GT_REAL 10.4 12,36 IN2
ssu_Control

DPT_3007_01_LIM_L FBD:CL3007_Bioreactor Pre> LT|REAL 10.7 1349 N2
ssu_Control

DPT_3007_01_LIM_LL FBD:CL3007_Bioreactor_Pre> LT|REAL .10.9 1359  IN2
ssu_Control

DPT_Range_MAX FBD:Input |_SCALE 221 11,80 MX

DPT_Range_MIN FBD:Input |_SCALE 2.21 70,79 MN

FB_TIME_LIM FBD:CL3001_Influent_Temp_> VALVBOOL FBIL5 28 67,18  |TIMER R
Control
FBD:CL3005_Bioreactor_Tem> WALVBOOL FBI_8 84 10491 TIM ER R
p_Control
FBD:CL3005_Bioreactor_Tem> WALVBOOL FBI_8 86 100,74 TIM ER R
p_Control
FBD:CL3008_Bioreactor_ pH_> VALVBOOL FBI_11 292 163,105 TIMER R
Control
FBD:CL3008_Bioreactor pH_> VALVBOOL FBI_11 293 16869 T | IMER R
Control
FBD:CL3011_Gas_Loop VALVBOOL FBI_14_127 91,104  [TIMER R
FBD:CL3011_Gas_Loop VALVBOOL FBI_14 128 92,115  [TIMER R
FBD:CL3013_NH4_Management | VALVBOOL FBI_60_55 199,32 [TIM ER R
FBD:CL3013_NO3_Management | VALVBOOL FBI_61 22 14823 |TIM ER R
FBD:CL3013_NO2_Management | VALVBOOL FBI_62_19 144,18 |TIM ER R
FBD:CL3016_Gas_Pulse VALVBOOL FBI_19 89 138,77 TIMER
FBD:CL3016_Gas_Pulse VALVBOOL FBI_19 90 86,102  TIMER
FBD:CL3018_Outlet_liquid_> VALVBOOL FBI_21 70 11420 I MER R
Control
FBD:CL3020_Effluent_Tempe> ACT_DIA FBI_22_9 19,64  DT|ME R
rature
FBD:CL3020_Effluent_Tempe> VALVBOOL FBI_22 28 me Tl ER R
rature

FQRC_3008_01 FBD:Input |_SCALE .2.36 8,182 Y
FBD:CL3008_Bioreactor_pH_> SUB_REAL [11.259 231,189 IN1 R
Control
FBD:CL3008_Bioreactor_pH_> SUB_REAL [11.262 230,197 IN1 R
Control
FBD:CL3008_Bioreactor_pH_> SUB_REAL [11.265 220,206 IN1 R
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL [11.269 220,214 IN1 R
Control
FBD:CL3011_Gas_Loop SUB_REAL 14.67 1123 IN2
FBD:CL3011_Gas_Loop ADD_REAL .14.92 3241 N1
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FBD:CL3011_Gas_Loop ADD_REAL .14.93 9,51 IN1 R
FBD:CL3011_Gas_Loop ADD_REAL .14.94 9,62 IN1 R

FQRC_3008_01_AH FBD:CL3008_Bioreactor pH_> ACT DIA ABI 11 309 276,188 [ERR W
Control

FQRC_3008_01_AHH FBD:CL3008_Bioreactor pH_> ACT DIA KB 111 310 276,197 ERR W
Control

FQRC_3008_01_AL FBD:CL3008_Bioreactor pH_ > ACT DIA FBI 11 311 277,206 [ERR W
Control

FQRC_3008_01_ALL FBD:CL3008_Bioreactor pH_ > ACT DIA FB 1_11 312 277,215 ERR W
Control

FQRC_3008_01_ERR FBD:ERR_AI WORD_TO_BIT FBI_4 4 9420 | BIT9 W
FBD:ALARM_STATUS OR_BOOL 31.2 47,25 | IN13 R

FQRC_3008_01_LIM_H FBD:CL3008_Bioreactor pH_ > GT_REAL .11.260 245,192 IN2 R
Control

FQRC_3008_01_LIM_HH FBD:CL3008_Bioreactor pH > GT_REA L .11.263 244,200 IN2 R
Control

FQRC_3008 01 _LIM_L FBD:CL3008_Bioreactor pH_> LT _REAL .11.268 244,209 IN2 R
Control

FQRC_3008_01_LIM_LL FBD:CL3008_Bioreactor pH > LT REA L 11.270 244,217 N2 R
Control

FQRC_3008_01_OP FBD:CL3008_Bioreactor pH_ > (QPMDREAL FB I_11 57 153,148 MAN R
Control

FQRC_3008_01_SP FBD:output 0_SCALE FBI_3 6 36,17 R
FBD:CL3008_Bioreactor_pH_> OPMDREAL FBI_11 57 172,145 0| UT W
Control
FBD:CL3008_Bioreactor pH_> PCR_IF1 FBI_11 232 99J151 RC PY R
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL [11.259 231,190 IN2 R
Control
FBD:CL3008_Bioreactor_pH_> SUB_REAL [11.262 230,198 IN2 R
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL [11.265 220,207 IN2 R
Control
FBD:CL3008_Bioreactor_ pH_> SUB_REAL [11.269 220,215 IN2 R
Control

FQRC_3009 01 FBD:Input |_SCALE .2.35 88,189 Y W
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.74 150,92 N1
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.77 149,100 INY
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.80 148,109 IN
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.83 148,117 IN
_Control
FBD:CL3011_Gas_Loop SUB_REAL .14.68 30,23 IN2 R
FBD:CL3011_Gas_Loop ADD_REAL .14.92 32,42 IN2 R
FBD:CL3011_Gas_Loop ADD_REAL .14.93 9,52 IN2 R
FBD:CL3011_Gas_Loop ADD_REAL .14.94 9,63 IN2 R

FQRC_3009_01_AH FBD:CL3009_Bioreactor DO2> TON FBI_12_ 76 19394 |Q W
_Control

FQRC_3009_01_AHH FBD:CL3009_Bioreactor DO2> TON FBI_12 79 192,102 |Q W
_Control

FQRC_3009 01 AL FBD:CL3009_Bioreactor DO2> TON Bl 12 82 191,111 |Q W
_Control

FQRC_3009_01_ALL FBD:CL3009_Bioreactor DO2> TON FBI 12 85 191,119 |Q W
_Control

FQRC_3009 01 ERR FBD:ERR_AI WORD_TO_BIT FBI_4 4 9419 | BIT8 W
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FBD:ALARM_STATUS OR_BOOL 31.2 47,32 | IN20 R
FBD:CL3009_Bioreactor DO2> QR_BOOL 12,12 19,52 IN2 R
_Control
FQRC_3009 01_LIM_H FBD:CL3009_Bioreactor DO2> GT_REAL 12.75 164,95  IN2 R
Control
FQRC_3009 01_LIM_HH FBD:CL3009 Bioreactor DO2> GT REA L 12.78 163,103 IN2 R
Control
FQRC_3009 01 LIM_L FBD:CL3009 Bioreactor DO2> LJ_REAL 12.81 163,112 IN2 R
Control
FQRC_3009 01 _LIM_LL FBD:CL3009 Bioreactor DO2> LT REA L 12.84 163,120 IN2 R
Control
FQRC_3009 01 _OP FBD:CL3009_Bioreactor DO2> (QPMDREAL FB1_12 19 63,38 AN R
_Control
FQRC_3009 01_SP FBD:output 0_SCALE FBI_3 7 36,26 R
FBD:CL3009_Bioreactor DO2> QPMDREAL FBI_12 19 2,35 OUT W
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.74 150,93 INZ R
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.77 149,101 INZ
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.80 148,110 INZ
_Control
FBD:CL3009_Bioreactor DO2> §UB_REAL 12.83 148,118  INZ
_Control
FQRC_3011 01 FBD:Input |_SCALE .2.37 88,196 Y W
FBD:CL3011_Gas_Loop ADD_REAL .14.92 3243 IN3 R
FBD:CL3011_Gas_Loop SUB_REAL 14.103 177,183 IN1 R
FBD:CL3011_Gas_Loop SUB_REAL .14.106 176,191 IN1 R
FBD:CL3011_Gas_Loop SUB_REAL 14.109 175,200 IN1 R
FBD:CL3011_Gas_Loop SUB_REAL 14.112 175,208 IN1 R
FQRC_3011 01 AH FBD:CL3011_Gas_Loop TON FBI_14_105 220, 185| Q W
FQRC_3011 01 AHH FBD:CL3011_Gas_Loop TON FBI_14 108 219,193 |Q W
FQRC_3011 01 AL FBD:CL3011_Gas_Loop TON FBI_14 111 218, 202| Q W
FQRC_3011 01 ALL FBD:CL3011_Gas_Loop TON FBI_14 114 218 210 |Q W
FQRC_3011 01 ERR FBD:ERR_AI WORD_TO_BIT FBI_4 4 9421 | BIT10 W
FBD:ALARM_STATUS OR_BOOL 31.2 4741 | IN29 R
FQRC_3011 01_LIM_H FBD:CL3011_Gas_Loop GT_REAL .14.104 191,186 |IN2 R
FQRC_3011 01_LIM_HH FBD:CL3011_Gas_Loop GT_REAL 1410 7 190,194 |IN2 R
FQRC_3011 01 LIM_L FBD:CL3011_Gas_Loop LT _REAL .14.110 190,203 |IN2 R
FQRC_3011 01 LIM_LL FBD:CL3011_Gas_Loop LT _REAL 1411 3 190,211 |IN2 R
FQRC_3011 01 OP FBD:CL3011_Gas_Loop OPMDREAL FBI_14 51 7823 | MAN R
FBD:CL3016_Gas_Pulse MOVE .19.40 142,35  QUT N
FQRC_3011 01_SP FBD:output 0_SCALE FBI_3 8 35,35 R
FBD:CL3011_Gas_Loop OPMDREAL FBI_14 51 97,20 |OUT W
FBD:CL3011_Gas_Loop SUB_REAL 14.103 177,184 N2 R
FBD:CL3011_Gas_Loop SUB_REAL .14.106 176,192 N2 R
FBD:CL3011_Gas_Loop SUB_REAL 14.109 175,201 N2 R
FBD:CL3011_Gas_Loop SUB_REAL 14.112 175,209 N2 R
FQRC_3011 02 FBD:Input |_SCALE .2.28 88,129 Y W
FBD:CL3011_Gas_Loop SUB_REAL 14.115 238,183 IN1 R
FBD:CL3011_Gas_Loop SUB_REAL 14.118 237,191 IN1 R
FBD:CL3011_Gas_Loop SUB_REAL 14.121 236,200 IN1 R
FBD:CL3011_Gas_Loop SUB_REAL 14.124 236,208 IN1 R
FQRC_3011 02_AH FBD:CL3011_Gas_Loop TON FBI_14 117 281, 185| Q W
FQRC_3011_02_AHH FBD:CL3011_Gas_Loop TON FBI_14 120 280,193 |Q W
FQRC_3011 02 AL FBD:CL3011_Gas_Loop TON FBI_14 123 279, 202| Q W
FQRC_3011_02_ALL FBD:CL3011_Gas_Loop TON FBI_14 126 279 ,210 |Q W
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FQRC_3011 02_ERR FBD:ERR_AI WORD_TO_BIT FBI_4 2 44,19 | BITY W
FBD:ALARM_STATUS OR_BOOL 31.2 47,42 | IN30 R
FQRC_3011 02_LIM_H FBD:CL3011_Gas_Loop GT_REAL 14,116 252,186 |IN2 R
FQRC_3011 02_LIM_HH FBD:CL3011_Gas_Loop GT_REAL 1411 9 251,194 [IN2 R
FQRC_3011 02_LIM_L FBD:CL3011_Gas_Loop LT _REAL 14.122 251,203 |IN2 R
FQRC_3011 02_LIM_LL FBD:CL3011_Gas_Loop LT _REAL 1412 5 251,211 |IN2 R
FQRC_3011 02 OP FBD:CL3011_Gas_Loop OPMDREAL FBI_14 52 76,10 | MAN R
FBD:CL3016_Gas_Pulse MOVE .19.41 142,40 QUT N
FQRC_3011 02_SP FBD:output 0_SCALE FBI_3 13 35,102 R
FBD:CL3011_Gas_Loop OPMDREAL FBI_14 52 95,7 out W
FBD:CL3011_Gas_Loop SUB_REAL 14.115 238,184 N2 R
FBD:CL3011_Gas_Loop SUB_REAL 14.118 237,192 IN2 R
FBD:CL3011_Gas_Loop SUB_REAL 14.121 236,201 N2 R
FBD:CL3011_Gas_Loop SUB_REAL 14.124 236,209 N2 R
FT_3003_01 FBD:Input |_SCALE 2.22 8886 Y W
FBD:CL3003_Inlet_Liquid_C> PQR_EF1 FBI 7 1 4120 PV R
ontrol
FBD:CL3003_Inlet_Liquid_C> SUB_REAL A7 1,94 IN1 R
ontrol
FBD:CL3003_Inlet_Liquid_C> SUB_REAL 79 2,115 N1 R
ontrol
FBD:CL3003_Inlet_Liquid_C> SUB_REAL 711 1,184 IN1 R
ontrol
FBD:CL3003_Inlet_Liquid_C> SUB_REAL 7114 2,156 INL R
ontrol
FBD:CL3006_Bioreactor_Lev> SEL 9.26 1,28 INO R
el_Control
FBD:CL3006_Bioreactor_Lev> SEL 928 26,83 IN1 R
el_Control
FT_3003_01_AH FBD:ALARM_STATUS OR_BOOL 315 14,73 | IN5 R
FBD:CL3003_Inlet_Liquid_C> TQN FBI_7 24 6389 Q W
ontrol
FT_3003_01_AHH FBD:ALARM_STATUS OR_BOOL Kin 18,20 | IN8 R
FBD:CL3003_Inlet_Liquid_C> TQN FBI_7 29 64,109 Q W
ontrol
FT_3003_01_AL FBD:ALARM_STATUS OR_BOOL 315 14,74 | IN6 R
FBD:CL3003_Inlet_Liquid_C> TQN FBI_7_32 65/131 Q W
ontrol
FBD:CL3006_Bioreactor_Lev> AND_BOOL .29 17,22 IN2 R
el_Control
FT_3003_01_ALL FBD:ALARM_STATUS OR_BOOL Kin 18,21 | IN9 R
FBD:CL3003_Inlet_Liquid_C> TQN FBI_7_35 65/150 Q W
ontrol
FT_3003_01_ERR FBD:ERR_AI WORD_TO_BIT FBI4 1 1721 [BITL1 1 W
FBD:ALARM_STATUS OR_BOOL 311 18,22 | IN10 R
FT_3003_01_LIM_H FBD:CL3003_Inlet_Liquid_C> GT|REAL T 8 20,95  [IN2 R
ontrol
FT_3003_01_LIM_HH FBD:CL3003_Inlet_Liquid_C> GT|REAL 7.10 21,116 N2 R
ontrol
FT_3003 01 LIM_L FBD:CL3003_Inlet_Liquid_C> LT REAL N 13 19,135 N2 R
ontrol
FT_3003 01 LIM_LL FBD:CL3003_Inlet_Liquid_C> LT REAL 7.15 20,157 N2 R
ontrol
FT_3003_01_SP FBD:CL3003_Inlet_Liquid_C> PCR_EF1 FBL7 1 4121 |SP R
ontrol
FBD:CL3003_Inlet_Liquid_C> SUB_REAL A7 1,9 IN2 R
ontrol
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Variable name sed in section Type Instarjce/Network at P in
FBD:CL3003_Inlet_Liquid_C> SUB_REAL 79 2,116 IN2
ontrol
FBD:CL3003_Inlet_Liquid_C> SUB_REAL 711 1,185 IN2
ontrol
FBD:CL3003_Inlet_Liquid_C> SUB_REAL 7114 2,157 IN2
ontrol
FBD:CL3006_Bioreactor_Lev> SEL 9126 1,24 IN1
el_Control

FT_3017_01 FBD:Input |_SCALE 2.23 8893 Y
FBD:CL3013_NH4_Management | GT_REAL .60.58 116,35 N1
FBD:CL3017_Liquid_Recircu> PCR_SF1 FBI_20 1 212 PV
lation
FBD:CL3017_Liquid_Recircu> SUB_REAL 20.11 3,71 IN1
lation
FBD:CL3017_Liquid_Recircu> SUB_REAL 20.13 95,73 N1
lation
FBD:CL3017_Liquid_Recircu> SUB_REAL 20.15 4,93 IN1
lation
FBD:CL3017_Liquid_Recircu> SUB_REAL 20.17 9506  IN1
lation

FT_3017_01_AH FBD:ALARM_STATUS OR_BOOL 31.6 38,78 | IN9
FBD:CL3017_Liquid_Recircu> TON FBI_20 20 62(73  Q
lation

FT_3017_01_AHH FBD:ALARM_STATUS OR_BOOL 313 71,31 | IN17
FBD:CL3017_Liquid_Recircu> TON FBI 20 21 66(9%6 Q
lation

FT_3017_01 AL FBD:ALARM_STATUS OR_BOOL 31.6 38,79 | IN10
FBD:CL3017_Liquid_Recircu> TON FBI_20 22 155,74 Q
lation

FT_3017_01_ALL FBD:ALARM_STATUS OR_BOOL 313 71,32 |IN18
FBD:CL3017_Liquid_Recircu> TON FBI_20 23 15696 Q
lation

FT_3017_01 ERR FBD:ERR_AI WORD_TO_BIT FBI4 1 17,22 |BITL 2
FBD:ALARM_STATUS OR_BOOL 313 71,33 | IN19

FT_3017_01_LIM_H FBD:CL3017_Liquid_Recircu> GT| REAL 2| 012 22,72 N2
lation

FT_3017_01_LIM_HH FBD:CL3017_Liquid_Recircu> GT|_REAL .| 20.16 22,94 N2
lation

FT_3017 01 LIM_L FBD:CL3017_Liquid_Recircu> LT |REAL 2 0.14 114,74 N2
lation

FT_3017 01 LIM_LL FBD:CL3017_Liquid_Recircu> LT |REAL . 20.18 11497 N2
lation

FT_3018 01 FBD:Input |_SCALE p.24 88,100 Y
FBD:CL3018_Outlet_liquid_> SUB_REAL 21.31 4,75 IN1
Control
FBD:CL3018_Outlet_liquid_> SUB_REAL .21.45 82,17 IN1
Control
FBD:CL3018_Outlet_liquid_> SUB_REAL .21.50 5100 N1
Control
FBD:CL3018_Outlet_liquid_> SUB_REAL .21.55 85,102  INL
Control
FBD:CL3018_Outlet_liquid_> PCR_EF1 FBI_21 61 5412 PV
Control

FT_3018 01_AH FBD:ALARM_STATUS OR_BOOL 31.6 38,80 | IN11
FBD:CL3018_Outlet_liquid_> TON FBI_21 37 6317 Q
Control

FT_3018_01_AHH FBD:ALARM_STATUS OR_BOOL 313 71,34 | IN20
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FBD:CL3018_Outlet_liquid_> TON FBI_21 54 64,102 Q W
Control

FT_3018 01 AL FBD:ALARM_STATUS OR_BOOL 31.6 38,81 | IN12 R
FBD:CL3018_Outlet_liquid_> TON FBI_21 49 14278 Q W
Control

FT_3018_01_ALL FBD:ALARM_STATUS OR_BOOL 313 71,35 | IN21 R
FBD:CL3018_Outlet_liquid_> TON FBI_21 59 145[103 Q W
Control

FT_3018 01 ERR FBD:ERR_AI WORD_TO_BIT FBI4 1 17,23 |BITL 3 W
FBD:ALARM_STATUS OR_BOOL 313 71,36 | IN22 R

FT_3018 01_LIM_H FBD:CL3018_Outlet liquid_> GT_REAL 2 1.32 2376 N2 R
Control

FT_3018 01 LIM_HH FBD:CL3018_Outlet_liquid_> GT [REAL 21,51 24,101 N2 R
Control

FT_3018 01 LIM_L FBD:CL3018 Outlet_liquid_> LT _REAL 2 1.46 101,78 N2 R
Control

FT_3018 01 LIM_LL FBD:CL3018_Outlet_liquid > LT _REAL 21.56 104,103 |N2 f
Control

GC_3011 01 MV FBD:CL3011_Gas_Loop OPMDBOOL FBI_14 53 26,7 out W

GC_3011 01 OP FBD:CL3011_Gas_Loop OPMDBOOL FBI_14 53 7,10 MAN R

GLOBAL_BIOLEV_MODEL FBD:CL3006_Bioreactor_Lev> ADD RE AL 9.25 90,34 DUT W
el_Control

LSH_3006_01 FBD:CL3006_Bioreactor_Lev> TQN FBI_9 32 97 109 | IN R
el_Control

LSH_3006_01_A FBD:CL3006_Bioreactor_Lev> TQN FBI_9 32 1] 13109 |Q W
el_Control

LSH_3006_02 FBD:CL3006_Bioreactor_Lev> TQN FBI_9 33 97 118 | IN R
el_Control

LSH_3006_02_A FBD:CL3006_Bioreactor_Lev> TQN FBI_9 33 1] 13118 |Q W
el_Control

LSH_3021 01 FBD:CL3021_Effluent_Level ~ TON FBI_23_17 64, 18 | IN R

LSH_3021 01_A FBD:CL3021_Effluent_Level ~ TO FBI_23 17 8 018 |[Q W

LSH_3021_02 FBD:CL3021_Effluent_Level ~ TON FBI_23_18 64, 27 | IN R

LSH_3021 02_A FBD:CL3021_Effluent_Level  TO FBI_23 18 8 027 |Q W

LSL_3002_01 FBD:CL3002_Influent_Level> TO FB| 6 2 61, 12 | IN R
_Control

LSL_3002_01 A FBD:CL3002_Influent_Level> TON FB|_6_22 7 712 (Q W
_Control

LSL_3002_02 FBD:CL3002_Influent_Level> TO FB|_6_23 61, 19 | IN R
_Control

LSL_3002_02_A FBD:CL3002_Influent_Level> TON FB|_6_23 7 719 [Q W
_Control

LSL_3006_01 FBD:CL3006_Bioreactor_Lev> TQN FBI_9 30 96, 88 | IN R
el_Control

LSL_3006_01 A FBD:CL3006_Bioreactor_Lev> TQN FBI_9 30 1] 12,88 |Q W
el_Control

LSL_3006_02 FBD:CL3006_Bioreactor_Lev> TQN FBI_9 31 96, 97 | IN R
el_Control

LSL_3006_02_A FBD:CL3006_Bioreactor_Lev> TQN FBI_9 31 1] 1297 |Q W
el_Control

LS_TIME_LIM FBD:CL3002_Influent_Level> TO FBI_6 22 61, 13 | PT R
_Control
FBD:CL3002_Influent_Level> TON FBI 6 23 61,20  PT R
_Control
FBD:CL3006_Bioreactor_Lev> TON FBI 9 30 96,89 PT R
el_Control
FBD:CL3006_Bioreactor_Lev> TON FBI 9 31 96,98 PT R
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el_Control
FBD:CL3006_Bioreactor_Lev> TON FBI 9 32 97,110 PT
el_Control
FBD:CL3006_Bioreactor_Lev> TON FBI 9 33 97,119 PT
el_Control
FBD:CL3021_Effluent_Level ~ TAON FBI_23_17 6419  PT
FBD:CL3021 Effluent_Level ~ TON FBl 23 18 64,08 PT
LT_300